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Abstract 

This thesis investigates the short and long-term effects of pay dispersion on firm performance 

in publicly listed Swedish firms. Pay dispersion refers to the difference in compensation 

between or within organizational levels. There are two contradicting theoretical views of pay 

dispersions effect on firm performance. While tournament theory suggests that high pay 

dispersion increase employees’ incentives to exert higher effort, thus increasing firm 

performance, fairness approaches predicts that high pay dispersion creates feelings of 

unfairness, thus negatively affecting firm performance. Based on these theories and previous 

research, Hypothesis 1 predicts a positive short-term effect of pay dispersion on firm 

performance, and Hypothesis 2 predicts a negative long-term effect of pay dispersion on firm 

performance. Using a first differences fixed-effects regression including controls for firm 

characteristics and corporate governance indicators, three measures of pay dispersion are 

tested on two proxies for firm performance (price to book and return on assets). We conclude 

after extensive robustness tests that pay dispersion has no effect on firm performance, neither 

on short nor on long-term. Therefore, both hypotheses are rejected. 
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1. Introduction 
Executive compensation has been a widely debated topic in the media for several years. The 

debate is often fueled by reports of executives’ compensations reaching new heights, and the 

increasing gap between executives and workers compensation (Nandorf, 2017). In 2015, the 

highest CEO compensation among the Swedish large cap companies was given to Pascal 

Soriot, CEO of AstraZeneca. Soriot earned 108 million SEK or 295 thousand each day 

(Nordström, 2016). To compare, the median income in 2015 of employed Swedes was 261 

thousand SEK a year (SCB, 2017).  

Another aspect in the debate of executive compensation is the gap in pay between the 

company's executives and the rank-and-file employees. This gap, also referred to as pay 

dispersion, have also increased as a side-effect of the racing executive compensations. In 

Sweden, since the early 1990’s, pay dispersion shows an increasing trend (Hibbs and 

Locking, 2000; OECD, 2015). Although it is increasing in Sweden, the pay dispersion is still 

low in relation to other nations (OECD, 2016). 

Despite this increase, pay dispersion has not been researched as much as the executive 

compensation itself, but theories argue that the level of pay disparity also may affect company 

performance in different ways. For instance, tournament theory claims that employees 

compete with each other in a tournament in which the prize is promotion and higher pay 

(Lazear and Rosen, 1981). In this context, higher pay dispersion increases the employees will 

to win, and therefore motivates them to work harder. However, from a fairness perspective 

like equity theory (Cowherd and Levine, 1992) or relational deprivation theory (Martin, 

1981), a high level of pay dispersion might lead to a feeling of unfairness among the 

employees which reduces their work efforts. 

Results of research on pay dispersion and corporate performance are contradictory. Some 

research findings indicate a positive relationship and support the claims made by tournament 

theory (Lee, Lev and Yeo, 2008; Eriksson, 1999; Main, O’Reilly and Wade, 1993), whereas 

other research results show a negative relationship and support the claims related to the 

theoretical models on fairness (see Grund and Westergaard-Nielsen, 2008; Siegel and 

Hambrick, 2005). Research of pay dispersion in the Swedish market is even scarcer. Both 

Heyman (2005) as well as Hibbs and Locking (2000) found a positive relationship between 

pay dispersion and performance in Swedish companies. 

Because of the increase of executive compensation and pay dispersion in recent years, we find 

it interesting to renew and deepen the knowledge of this field in Sweden. This paper 

researches the effects of pay dispersion in Swedish companies and look at the relationship 

between pay dispersion and company performance in the short and long-term. Thus, the 

research question of this paper is: Does pay dispersion affect performance in publicly traded 

Swedish companies? 
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The answer to this question is of interest to several actors, as it may affect a firm’s 

performance. Firstly, it could guide Swedish companies in designing compensation policies 

that motivate workers as well as increase firm performance. Secondly, this is also interesting 

to shareholders and investors as it potentially may be used to predict firm performance of 

Swedish firms.  

This paper will continue as follows: Section 2 describes the characteristics of the Swedish 

labor market, as shaped by history and cultural heritage, and its impact on pay structures in 

Sweden. Section 3 provides a background of the theoretical framework of pay dispersion as 

well as a review of previous empirical research. Furthermore, this section also formulates our 

hypotheses. Section 4 displays the sample and data, along with outlining the regression model 

and its components. Section 5 presents the empirical results of the regressions which are 

analyzed and discussed in section 6. Lastly, we provide our conclusions in section 7. 
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2. Swedish characteristics and their impact on pay dispersion  
Traditionally, pay dispersion has been low in Sweden, but since the beginning of the 1990’s 

the general pay dispersion in Sweden is increasing rapidly (Hibbs and Locking, 2000; OECD, 

2015). Measured by the difference in earnings between the top and bottom ten percent 

earners, Sweden had the largest growth in pay dispersion between 1985 and the early 2010s of 

all OECD countries. This ratio was 6.3 in 2012, increasing by 57% since the 1990s. (OECD, 

2015) However, according to OECD, pay dispersion in Sweden as a country is still low in 

comparison to other countries (OECD, 2015). For example, in the U.S this ratio was 16.5 in 

2012 (OECD Income Distribution Database, 2017).  

Greckhamer (2016) develops a model which includes factors that shape and affect the CEO 

pay, the worker pay, and consequently also overall pay dispersion on a national level. Among 

others, a country's level of development, the strengths of its labor institutions (e.g. unions and 

legislation), and the attitude to power distribution, are a few of the factors which influence the 

levels of pay. Although there are other factors involved in Greckhamer’s model (such as 

supply and demand for workers as well as CEO’s, and strength of capital institutions), these 

three alone are efficient in explaining why pay dispersion on average is low in Sweden. 

Sweden’s labor market is traditionally characterized by its many and strong unions (e.g. The 

Swedish Trade Union Confederation and Svenskt Näringsliv). This tradition goes back to the 

Saltsjöbaden Accord of 1938, in which unions and employers reached an agreement on a 

labor relations system that still is a vital part of the Swedish economic model of labor 

(Economist, 2012). The Swedish model, include that collective agreements in worker pay and 

benefits are negotiated between trade unions and employee organizations. It is supported by 

the legislation of labor rights which set the boundaries of negotiation. Approximately 70% of 

Swedish workers are members of a union which further empowers the unions. (Swedish 

National Mediation Office, 2015) 

Furthermore, Sweden is also considered as a strong welfare state. For example, Sweden has 

among the highest social expenditures of OECD countries (OECD SOCX, 2017). A strong 

welfare state ensures a certain level of welfare for its members by redistributing income and 

power (e.g. by minimum wages, progressive taxes and tax subventions for low income-

takers). 

Greckhamer (2016) concludes that strong welfare states and strong collective labor rights, 

which both are correct for Sweden, leads to low pay dispersion by empowering the workers. 

Thus, these two factors could perhaps explain the low pay dispersion in Sweden. 

The level of country development affects the level of pay in a number of ways. For example, 

development increases labor productivity as well as wealth (Bornschier and Ballmer-Cao, 

1979; Nifziger, 2006). Greckhamer finds that country development is a criterion for high 

worker pay, though not necessary for high CEO pay, and therefore contributes to lower pay 

dispersion. Sweden is highly ranked in UN´s Human Development Index (UNDP, 2015), and 

consequently can be regarded as very developed. 
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Distribution of power refers to a society’s acceptance of power inequality and centralized 

authorities (Hofstede, 2001; Hofstede et al., 2010). In his model, Greckhamer (2016) uses 

Hofstede’s ranking of power distance in countries as measurement for distribution of power. 

According to Hofstede et al. (2001, 2010), Sweden is characterized by factors such as 

independence, equal rights, coaching leadership styles, decentralized power, cooperation and 

shared responsibility. This consequently results in a low tolerance of power distance in 

Sweden, which also contributes to low pay dispersion.  

Given that pay dispersion in Sweden is relatively low compared to other countries, we find it 

interesting to compare the results of this study with previous ones conducted in other 

countries with higher pay dispersion. One question to consider is whether the circumstances 

and characteristics of the Swedish market influence the effect of pay dispersion on company 

performance. 
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3. What is pay dispersion? 

Pay dispersion refers to the differences in worker compensation in an organization. Small 

differences in pay represent a compressed pay structure, whereas large pay differences 

represent a dispersed pay structure (Gupta et al., 2012). Scholars’ addresses pay dispersion 

using different terms - pay/earning/wage combined with variation/inequality/gap/disparity/ 

dispersion/discrepancy/differential - all refer to the same phenomenon. (Connelly et al., 2014) 

In this paper, we use the term pay dispersion. 

Pay dispersion naturally occur in all organizations as a consequence of the firm's pay 

structure. According to Milkovich et al. (2011), a firm's pay structure is influenced by several 

external factors such as economic pressures, laws, stakeholders and culture, as well as 

organizational factors such as strategy, human capital and human resource policies. The pay 

structure decides how pay and pay levels are set. This results in higher pay dispersion in some 

companies and low in others. For instance, one company might reward individual 

performance highly while another more or less rewards all employees with a general 

percentage in pay raise. The former company is more likely to have a higher pay dispersion 

compared to the latter. (Gupta et al., 2012) 

There are three kinds of pay dispersion (vertical, horizontal and overall), although a large 

amount of previous studies of pay dispersion have not recognized these differences but 

referred to whichever dimension studied as just pay dispersion. The dynamics and 

implications of vertical and horizontal pay dispersion can differ, it is therefore important to 

distinguish them. While vertical pay dispersion is more attributable to strategic organizational 

choices on pay in different levels, horizontal pay dispersion rather depends on individual 

characteristics. (Gupta et al., 2012) 

Vertical pay dispersion refers to the variation in pay between two hierarchical levels or across 

jobs within an organization. The levels can, but does not have to, be adjacent. The difference 

in pay between a financial analyst and a financial manager is an example of vertical pay 

dispersion. Horizontal pay dispersion refers to the variation in pay within a certain 

hierarchical level or job in an organization. In other words, it is the pay dispersion within an 

occupational group such as white-collar workers. The chosen group can be broadly or 

narrowly defined. Overall pay dispersion combines both the vertical and horizontal 

dimensions. (Siegel and Hambrick, 2005) 

A lot of studies have been made in the area of pay dispersion. While some look at one of the 

three dimensions (vertical, horizontal or overall), other research incorporate them all into a 

single study. Furthermore, these dimensions can be examined at different organizational 

levels and perspectives. For instance, some studies look at vertical pay dispersion between 

two adjacent levels, such as the CEO (level 1) and the top management team (level 2) (Main 

et al., 1993; Fredrickson et al., 2010), or similarly further down the hierarchy (Chen and 

Shum, 2010; Backes-Gellner and Pull, 2013). Others investigate broader effects like the pay 

dispersion ratio of CEO to average employee (Connelly et al., 2016), or horizontal pay 

dispersions within blue or white collar workers (Grund and Westergaard-Nielsen, 2008). As 

previously mentioned, it is important to differentiate between the three dimensions of pay 
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dispersion since their implication cannot be applied uniformly. In addition, more recent 

research often combine the effect of pay dispersion with contextual factors such as ownership 

structure (Connelly et al., 2016; Sanchez-Marin and Baixauli-Soler, 2015) or technological 

intensiveness (Siegel and Hambrick, 2005). 

There is also a considerable amount of research on pay dispersion and performance outside 

the firm level outcome context. Sport is one of those areas that have been thoroughly 

examined. One main reason for this is that pay data in this field is more easily available in 

comparison to organizational data (Dole, 2015). There are research in racing (Becker and 

Huselid, 1992), golf (Ehrenberg and Bognanno, 1990; Oszag, 1994), hockey (Sommers, 

1998), baseball (Bloom, 1999; Depken, 2000; DeBrock et al., 2004), basketball (Frick et al., 

2003; Berri and Jewell, 2004) and American football (Mondello and Maxcy, 2009; Borghesi, 

2008; Dole 2015), to name a few. For instance, Dole (2015) using National Football League 

(NFL) data find support that higher pay dispersion will positively affect the performance of 

players, although the area of pay dispersion and performance in sport has in general shown 

mixed results (Dole, 2015). 

In this study, we will investigate the short and long-term effects of: 

Overall pay dispersion between top management and all employees  

Overall pay dispersion between the CEO and all employees 

Vertical pay dispersion between the CEO and top management team 

There are two main theoretical foundations explaining the consequences and effects of pay 

dispersion on company performance, tournament theory and a group of theories called 

fairness approaches. However, while tournament theory predicts a positive relationship 

between pay dispersion and performance, fairness approaches predicts a negative relationship. 

The two theories are explained and discussed below.  

3.1 Arguments for high pay dispersion 
Lazear and Rosen (1981) can be credited for creating the formulation of tournament theory. 

Since then, tournament theory has been widely used in the research of pay dispersion. 

Originally, tournament theory was developed to help explain wide gaps in prize structures, 

such as disproportionately high manager compensations (Ehrenberg and Bognanno, 1990; 

Lazear and Rosen, 1981; Nalebuff and Stiglitz, 1983). 

Tournament theory is based upon three main principles (Conyon et al., 2001): (1) employees’ 

aiming for promotion can be seen as competitors in a tournament, (2) the price of winning the 

tournament (promotion and higher pay) are fixed in advance and motivates the competitors to 

increase their efforts to win, (3) the competitors are evaluated based on relative performance 

rather than absolute performance. Thus, the winners are the ones who performed better than 

their peers. As an example, members of the top management team who compete for the CEO 

position are more willing to increase their efforts if the CEO pay is high. The one competitor 

who excels the others will win and be rewarded with the high CEO pay. (Henderson and 

Fredrickson, 2001) The losers, the poorer performers, are over time likely to leave the firm 
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since they are limited to the option of accepting an inferior pay and a limited career-

advancement path (Lambert, 1993). This promotes the retention of a firm’s most talented 

workers and also leads to attracting better applicants. Although these results will subsequently 

increase company performance it will be at the cost of increasing workforce instability and 

employee turnover (Lazear, 1999; Lazear and Rosen, 1981). 

Tournaments exist at each levels of the organization, forming a total sequential tournament. In 

addition, employees might not only be motivated by the prize of advancing to the next level, 

but also by the prizes in levels further away for them, and the chance to compete for those 

prizes. (Rosen, 1986) For this reason, Connelly et al., (2016) suggests that high pay in the 

upper levels of the hierarchy motivate workers at all levels to increase their efforts.  

There are two factors which affects the effort competitors exert in tournaments: the size of the 

pay dispersion between levels (pre-promotion pay versus post-promotion pay) and the 

likelihood of winning the tournament (Audas et al., 2004; Lazear and Rosen, 1981). 

The first factor, the size of the pay dispersion, must be optimally designed to maximize the 

efforts gained by a tournament (Becker and Huselid, 1992; Lazear, 1999). An optimal prize 

will maximize the total productive output of all contestants in the tournament (Knoeber, 1989; 

Knoeber and Thurman, 1994; Lazear and Rosen, 1981). To motivate the employees, the prize 

must be large enough in comparison to their current wage. A too small reward will not 

motivate the employees to engage in competition, and the total production output might 

decrease (Connelly et al., 2014). Because of this, the higher up in the organization, the higher 

the wage gap between two levels, so that employees are continually incentivized to engage in 

new tournaments even after recent promotion. This leads to a convex relationship between 

pay gap and organizational level. (Rosen, 1986) According to Connelly et al., (2014) there is 

also a risk with a too high prize since the effort put in by contestants will be so high that even 

the losers might have to be compensated. 

The second factor, the likelihood of winning the tournament, is affected by the size of the 

tournament. An increasing number of tournament participants will lower the probability of 

winning. Participant can put in more effort to increase their chance of winning, but the effect 

of increased efforts decreases as the number of competitors’ increases. Thus, the price will 

need to increase in correlation with the tournament size in order for participants to exert a 

higher effort (McLaughlin, 1988). Apart from maximizing effort, another factor to take into 

consideration when designing a tournament is that competition leads to increased risk-

engagement and aggressive behavior. Thus, a tournament with an aggressively high reward 

and high number of players might lead to a higher degree of risk-taking and immoral 

behavior. (Siegel and Hambrick, 2005; Becker and Huselid, 1992) 

Tournament theory has over time developed and now incorporates several extensions to the 

original model. From the beginning, the theory rested on the assumption that all participants 

in the tournament possess the same abilities and same possibility to win the tournament 

(Knoeber and Thurman, 1994; Rosen, 1986). However, it now encompasses the concept of 

actor heterogeneity. This entails that workers know their own abilities and the abilities of 

others. A higher degree of effort might consequently not lead to winning the tournament due 
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to differentiating abilities. The result is a lower effort as disadvantaged participants know that 

their likelihood of winning the tournament is low and consequently will lower their level of 

effort. (Connelly et al., 2014) 

A second extension relates to the importance of a firm’s environment. Tournament 

participants in firms existing in environments where luck and external risks (e.g. political 

uncertainty or raw material price volatility) are prevalent will reduce their efforts due to the 

unstable nature of their context. Thus, tournament theorists claim that firms in those 

environments (e.g. national or industry context) will require a higher prize difference in 

tournaments to offset these influences and increase effort output (Connelly et al., 2014). 

Ramaswamy and Rowthorn (1991) offer an alternative perspective in their extension of the 

basic tournament model. Their model highlights instead the importance of workers damage 

potential and worker-specific risk to a firm’s performance. In other words, their model states 

that workers with the greatest ability to hurt the firm’s productivity should receive the highest 

pay in order to mitigate the workers incentive to taking actions that result in a loss in firm 

performance. Thus, their model supports the notion that high pay dispersion should have a 

positive effect on performance  

In support of tournament theory, several studies find that increased pay dispersion results in 

higher company performance. As an example, Lee et al. (2008) study horizontal pay 

dispersion within top managers and find that it leads to increased firm performance. Other 

studies look at pay dispersion across managers. For example, Main et al. (1993) studies 

vertical pay dispersion between the top management team (TMT) and the CEO 1980 - 1984. 

They find a positive relation between pay dispersion and firm performance as well as 

shareholder returns, though the latter is not significant. Similar results regarding firm 

performance are found by Sanchez-Marin and Baixauli-Soler (2015) who investigates vertical 

pay dispersion across director managers and non-director managers in Spanish firms from 

2004 to 2012.  

From a Swedish perspective, Heyman (2005) and Hibbs and Locking (2000), research the 

effect of pay dispersion on Swedish firm performance. Heyman (2005) using matched 

employee-employer survey data on 560 Swedish firms from 1991 and 1995, examines the 

effects of overall pay dispersion on corporate performance. The author uses multiple pay 

dispersion measures, such as the pay dispersion between CEO pay versus all other managers 

(i.e. directors to lower level decision-makers), to carry out the analysis. The results indicate, 

in line with tournament theory, a positive effect of pay dispersion on firm performance. 

However, Heyman find a mixed result regarding the other tournament hypotheses. His 

findings suggest that pay increases from the bottom to the top of the hierarchy in Swedish 

firms, but no evidence of an existing convex pay structure, thereby rejecting one tournament 

hypothesis. Furthermore, the tournament hypothesis suggesting that a higher number of 

managers (i.e. tournament participants) will positively affect pay dispersion was also rejected. 

On the other hand, the findings supported the tournament hypothesis of higher pay dispersion 

in firms in more unstable environments. 
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Similar findings are found in the Swedish study by Hibbs and Locking (2000). The authors 

use aggregated individual industrial worker pay data at plant (1972-93) and industry level 

(1964-93) to measure the effects of overall pay dispersion on productivity. Their findings also 

support the hypothesis of a positive relationship between overall pay dispersion within 

Swedish plants and productivity. 

Another extension of tournament theory questions the assumption of tournament participants 

working independently. Tournament researchers claim that compensation based on individual 

performance could be detrimental to the workplace effort output if the workplace is 

characterized by a high degree of interdependence, which requires a lot of cooperation and 

collaboration. Participants could in that scenario win the tournament not only by increasing 

their own effort but also by sabotaging for others (decreasing others productivity) (Levine, 

1991; Connelly et al., 2014). Lazear (1998) suggests that pay dispersion must be lowered if 

the participants exhibit sabotaging and uncooperative behavior. This negative relationship that 

can occur between pay dispersion and performance is also supported and further developed by 

another theoretical foundation called fairness approaches.  

3.2 Arguments for low pay dispersion 
In contrast to tournament theory, fairness approaches argue that organizations benefit from 

keeping pay dispersion at low levels. In short, the theory argues that if people perceive 

themselves to be unfairly compensated in comparison to others, their efforts will decrease. 

Previous researchers that argue for lower pay dispersion have addressed the phenomenon with 

different names. Equity theory, relative deprivation, distributional justice, and other theories 

that address fairness and cohesiveness can be grouped under the name of fairness approaches. 

(Grund and Westergaard-Nielsen, 2008) Due to their similarities, focus is on equity theory 

below. 

According to equity theory, employees compare their inputs (e.g. abilities, experience and 

effort) and their outcomes (e.g. pay, benefits and promotion) with others. The value of the 

inputs and outcomes are subjectively decided by the one who makes the comparison. For 

instance, one employee might value high education more than work experience, and believe 

that education should render higher outcomes. Such comparisons can be made with whoever a 

worker perceive as a peer, for example colleagues at the same or other levels, workers at a 

competing firm, or even oneself at a previous time. (Adams 1963, 1965) 

If the comparison is perceived as unfair, e.g. underpaid, the employee will experience 

discomfort which might negatively affect the social relations at the workplace (Adams 1963, 

1965). Since large pay dispersions increase the differences in outcomes, the risk increases of 

perceiving pay as unfair. Thus, large pay dispersions might decrease morale and lead to 

counterproductive activities which impair firm performance (Akerlof and Yellen 1988, 1990; 

Milgrom 1988; Milgrom and Roberts 1990). Similarly, Levine (1991) draws the conclusion 

that reduced pay dispersion can increase employee cohesiveness, which in turn increases 

productivity. 
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According to Adams (1963, 1965), employees who experience unfairness, can compensate by 

cognitively altering their perceptions or actually changing the inputs/outcomes over time for 

themselves or others. The former could for example be in the form of an employee finding a 

way to cognitively justify his or other’s input/outcome ratio to himself. The latter, in an 

organizational context, could mean that the employee compensates by decreasing his input 

(work effort). Other consequences could be that employees change their comparison person(s) 

or alternatively leave the company (Pritchard, 1969). 

Milgrom and Roberts (1990) present another argument for keeping pay dispersion at low 

levels. Using agency theory, they argue that employees act in self-interest and work to 

influence decisions regarding wealth distributions to their own benefits. Furthermore, if work 

output is difficult to measure, the employees will exaggerate and frame their contribution in a 

beneficial way. To avoid these harmful activities under such circumstances, Milgrom and 

Roberts (1990) suggests lower pay dispersion. 

In support for fairness approaches, Fredrickson et al. (2010) finds a negative relation between 

performance and pay dispersion within TMT, specifically when the dispersion exceeds the 

expected in that particular industry, firm or team. Furthermore, they find that boards seem to 

allow less pay dispersion in TMTs which include members that are similar, and therefore 

more eager to compare their compensations. Similarly, Grund and Westergaard-Nielsen 

(2008) finds a negative effect of overall pay dispersion on company performance, and argues 

therefore that fairness considerations should be prioritized over competition incentives. 

Cowherd and Levine (1992) as well as Martins (2008) also find a negative effect of vertical 

and overall pay dispersion on firm performance. 

Furthermore, Siegel and Hambrick (2005) research if pay dispersion have a negative effect on 

collaboration, as indicated by both tournament theory and fairness approaches. The authors 

investigate the effect of vertical, horizontal and overall pay dispersion among managers in 

companies with high and low technological intensiveness. They argue that technological 

innovation requires collaboration which is reduced by pay dispersion. The results show that 

all kinds of high pay dispersion are negative for firm performance in high-technological 

companies, thus supporting the notion of decreased collaboration. However, no significant 

effect of pay dispersion in low-technological companies is found.  

In addition to previous studies that find support for a positive or a negative relationship 

between pay dispersion and firm performance, several studies also find insignificant results 

using overall and vertical pay dispersion (Leonard, 1990; Conyon et al., 2001). 

3.3 Formulation of hypotheses 
In sum, a lot of research has been done in the field of pay dispersion. After reviewing 

previous studies, we reach the same conclusion as others (Gupta et al., 2012; Shaw, 2014), 

that no consensus exists regarding the general effect of pay dispersion on firm performance. 

However, in addition to previous research on pay dispersions and firm performance, some 

have argued that pay dispersion foremost contribute to short-term efforts (Marginson and 

McAulay, 2008; Laverty, 1996). One reason for this could be that competitors in a 
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tournament often are evaluated by certain known measures (Siegel and Hambrick, 2005). In 

these cases, they may allocate their efforts in favor to those measures to increase their chance 

of winning, thus shifting focus to short-term results (Narayanan, 1985). Studies of tournament 

theory in sales tournaments (Kalra and Shi, 2001; Poujol and Tanner, 2009) as well as law 

(Price, 2003) and sport management (Frick, 2003) find results of immediate advantages of 

prize dispersions in tournaments. Connelly et al. (2016) reach the same conclusion regarding 

short-term firm performance. Based on all this information, we create the following 

hypothesis: 

Hypothesis 1: Pay dispersion positively affects firm’s short-term performance. 

However, there are actions that could prove beneficial in the short-term but in the long-run are 

detrimental to a firm's performance (Hayes and Abernathy, 1980; Rappaport, 2005). If 

workers are rewarded on the basis of short-term measures rather than long-term, it could 

make them neglect taking actions crucial to the long-term performance of the firm (Van der 

Stede, 2000). For instance, research show that when salespersons are rewarded on the basis of 

short-term sales, they focus almost solely on that (Poujol and Tanner, 2009). This means that 

salespersons consequently disregard elements of customer services, such as developing 

customer relationships, which is important for long-term performance (Poujol and Tanner, 

2009). From a pay dispersion perspective, high pay dispersion might make workers more 

susceptible to engage in this type of behavior. In other words, if the pay dispersion is high, 

workers might prioritize to a higher degree the activities that result in direct benefit 

(promotion) rather than activities that might benefit the firm in the long-term and which has 

gains that are less observable (Bothner, Kang and Stuart, 2007; Laverty, 2004). 

The aspect of upward hierarchical comparisons in tournament theory could also help one 

understand what effect pay dispersion might have on long-term performance. More specific, 

in the theory, workers are incentivized through their comparison of current pay to those 

higher in the organizational hierarchy (Lazear and Rosen, 1981). However, as mentioned, 

individuals also take into account their own knowledge and abilities in this comparison 

(Connelly, 2014). Consequently, workers might not be incentivized if the upward relative 

comparison is regarded as unfavorable (Connelly et al., 2016). The end result could be in the 

form of reduced morale and effort which in the long run would have a negative impact on the 

firm. This notion is also in line with equity theory. Equity theory suggests that workers over 

time will actively take actions against or conform to their perceptions of unfairness (Adams 

1963, 1965). This could consequently foster unwanted behaviors, such as reckless actions 

(Becker and Huselid, 1992) as well as political and uncooperative behavior (Dallas, 2012 and 

Lazear, 1989), which could have a negative impact on the long run firm performance. 

Moreover, it could also result in higher quit-rates which consequently create workforce 

instability (as mentioned in equity and tournament theory) which also is detrimental in the 

long-term (Bloom, 1999).  
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All things considered, these factors commonly suggest that even though high pay dispersion 

could be beneficial in short-term, it can be detrimental in a longer perspective. Empirically, 

this line of reasoning is in line with the findings of Connelly et al. (2016) who study both 

short and long-term effect of overall pay dispersion on company performance. They use data 

from 445 S&P 1500 companies in 41 industries during 1996 - 2006 and operationalize the 

overall pay dispersion as the ratio of top management team compensation to average 

employee compensation. The results show that overall pay dispersion have a positive effect 

on the short-term performance but negative effect on the long-term performance. Based on 

this, we formulate the hypothesis below. 

Hypothesis 2: Pay dispersion negatively affects firm’s long-term performance. 
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4. Model specification and data 
To distinguish and control for both short and long-term effects of pay dispersion, we create 

one model which include them both instead of creating two separate models, see Figure 1 

below. A one-year time lag is used on the pay dispersion variables to account for possible 

endogeneity problems as pay dispersion is expected to be linked to firm performance and firm 

performance to pay dispersion. 

Previous research is scarce when it comes to investigating long-term effects of pay dispersion. 

Hence, there is no established view on how many years are appropriate to capture the long- 

term effects of pay dispersion. In this thesis, a three-year lag is used to examine long-term 

effects. Medium-term pay dispersion is included to control for possible effects between the 

short and long-term.  

Figure 1. Lagged levels model 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡 = 𝛼0 + 𝛽1𝑃𝐷𝑖𝑡−1 + 𝛽2𝑃𝐷𝑖𝑡−2 + 𝛽3𝑃𝐷𝑖𝑡−3 + 𝛽4𝑃𝑅𝐼𝑂𝑅_𝑃𝐸𝑅𝐹𝑖𝑡−1

+ 𝛽5𝐹𝐼𝑅𝑀_𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽6𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽7𝐶𝐸𝑂_𝐼𝑁_𝐵𝑂𝐴𝑅𝐷𝑖𝑡

+ 𝛽9𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡 + 𝜀𝑖𝑡 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 = 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑎𝑠𝑠𝑒𝑡𝑠 𝑜𝑟 𝑃𝑟𝑖𝑐𝑒 𝑡𝑜 𝑏𝑜𝑜𝑘  
𝑃𝑅𝐼𝑂𝑅_𝑃𝐸𝑅𝐹 =  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡−1 
𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸 = 𝑙𝑜𝑔 𝑜𝑓 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑜𝑎𝑟𝑑 𝑑𝑖𝑟𝑒𝑐𝑡𝑜𝑟𝑠 
𝐹𝐼𝑅𝑀_𝑆𝐼𝑍𝐸 = 𝑙𝑜𝑔 𝑜𝑓 𝑠𝑎𝑙𝑒𝑠 
𝐶𝐸𝑂_𝐼𝑁_𝐵𝑂𝐴𝑅𝐷= CEO as board director dummy  
YEAR_DUMMIES = dummy of year 
𝑃𝐷_𝑆 =  𝑃𝐷𝑖𝑡−1, Short-term pay dispersion 
𝑃𝐷_𝑀 =  𝑃𝐷𝑖𝑡−2, Medium-term pay dispersion 
𝑃𝐷_𝐿 =  𝑃𝐷𝑖𝑡−3, Long-term pay dispersion 
*The variables are further explained in the following section. 

 

However, there are two issues in using this lagged levels model (Figure 1). Firstly, this lagged 

levels approach result in a severe multicollinearity issue as there is a high correlation between 

the lagged pay dispersion variables (see Appendix 1).  

Secondly, the correlation matrices also indicate that the pay dispersion data across years 

exhibit a similar pattern. In inspection of the pay dispersion data, it becomes evident that pay 

dispersion has low variability within and across firms and is relatively stable across years. 

Data characterized as such will not be informative to examine in a levels approach.  

To avoid these two problems a first difference model is used (Figure 3). First differences also 

allow us to reduce potential effects of unobserved firm heterogeneity. Another study of pay 

dispersion in Sweden that also uses a first difference approach is the one by Heyman (2005). 

To derive the first difference model, we subtract the equation in Figure 1 with the equation in 

Figure 2 as seen in Figure 3. This subtraction is not done to the year dummies. The result of 

this differencing is shown in Figure 4 below.  
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Figure 2. Lagged levels model with further lags 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡−1 = 𝛼0 + 𝛽1𝑃𝐷𝑖𝑡−2 + 𝛽2𝑃𝐷𝑖𝑡−3 + 𝛽3𝑃𝐷𝑖𝑡−4 + 𝛽4𝑃𝑅𝐼𝑂𝑅_𝑃𝐸𝑅𝐹𝑖𝑡−2

+ 𝛽5𝐹𝐼𝑅𝑀_𝑆𝐼𝑍𝐸𝑖𝑡−1 + 𝛽6𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸𝑖𝑡−1 + 𝛽7𝐶𝐸𝑂_𝐼𝑁_𝐵𝑂𝐴𝑅𝐷𝑖𝑡−1

+ 𝛽9𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡 + 𝜀𝑖𝑡−1 

Figure 3. Illustration of first differencing 

(𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡 −  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡−1) = (𝛼0 − 𝛼0) + 𝛽1(𝑃𝐷𝑖𝑡−1 − 𝑃𝐷𝑖𝑡−2) + 𝛽2(𝑃𝐷𝑖𝑡−2

− 𝛽2𝑃𝐷𝑖𝑡−3) + 𝛽3(𝑃𝐷𝑖𝑡−3 − 𝑃𝐷𝑖𝑡−4) + 𝛽4(𝑃𝑅𝐼𝑂𝑅𝑃𝐸𝑅𝐹𝑖𝑡−1

− 𝑃𝑅𝐼𝑂𝑅𝑃𝐸𝑅𝐹𝑖𝑡−2
) + 𝛽5(𝐹𝐼𝑅𝑀𝑆𝐼𝑍𝐸𝑖𝑡

− 𝐹𝐼𝑅𝑀𝑆𝐼𝑍𝐸𝑖𝑡−1
) + 𝛽6(𝐵𝑂𝐴𝑅𝐷𝑆𝐼𝑍𝐸𝑖𝑡

− 𝐵𝑂𝐴𝑅𝐷𝑆𝐼𝑍𝐸𝑖𝑡−1
) + 𝛽7(𝐶𝐸𝑂𝐼𝑁𝐵𝑂𝐴𝑅𝐷 𝑖𝑡

− 𝐶𝐸𝑂𝐼𝑁𝐵𝑂𝐴𝑅𝐷 𝑖𝑡−1
)

+ 𝛽9𝑌𝐸𝐴𝑅𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡
+ 𝛽10𝑌𝐸𝐴𝑅𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡−1

+ (𝜀𝑖𝑡 − 𝜀𝑖𝑡−1) 

Hence, the following regression model is used to investigate the effects of pay dispersion and 

test our hypotheses. 

Figure 4. First differences model 

∆𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 = 𝛽1∆𝑃𝐷_𝑆 + 𝛽2∆𝑃𝐷_𝑀 + 𝛽3∆𝑃𝐷_𝐿 + 𝛽4∆𝑃𝑅𝐼𝑂𝑅_𝑃𝐸𝑅𝐹

+ 𝛽5∆𝐹𝐼𝑅𝑀_𝑆𝐼𝑍𝐸 + 𝛽6∆𝐵𝑂𝐴𝑅𝐷_𝑆𝐼𝑍𝐸 + 𝛽7∆𝐶𝐸𝑂_𝐼𝑁_𝐵𝑂𝐴𝑅𝐷

+ 𝛽9𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡 + 𝛽10𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆𝑖𝑡−1 + ∆𝜀 

 

To clarify, in the model, pay dispersion is operationalized as change of pay dispersion 

between two subsequent years. Thus, the short-term pay dispersion effect is measured as the 

change of pay dispersion between period T-1 and period T-2. Therefore, the long-term pay 

dispersion effect is measured as the change of pay dispersion between period T-3 and period 

T-4.  

After differencing, the correlations between the lagged pay dispersion variables decreases to 

below 0.4 (see Table 4. Correlation matrix). These correlations indicate that the 

multicollinearity issue is mitigated using first differences.  

A 5% significance level is used to reject or accept the null hypotheses. A result at the 10% 

significance level may indicate a relationship but is too weak to make inference. 

4.1 Dependent variable: Performance 
Previous studies of pay dispersion and firm performance use a number of different measures 

of firm performance such as return on assets (Connelly et al., 2016; Main et al., 1993; 

Fredrickson et al., 2010), return on equity (Leonard, 1990), profits per employee (Heyman, 

2005), value added per employee (Grund and Westergaard-Nielsen, 2008; Hibbs and Locking, 

2000) and Tobin’s Q (Sanchez-Marin and Baixauli-Soler, 2015; Lee et al., 2008).  

This study uses the return on assets (ROA) and Price to book (PB) ratios as performance 

measurements. ROA is an accounting based measure calculated by dividing net income with 

total assets (Connelly et al., 2016), and commonly used in research of pay dispersion.  
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Figure 5. Return on assets (ROA) formula. 

𝑅𝑂𝐴𝑖𝑡 =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒𝑖𝑡

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑖𝑡
 

As it is commonly used, we will utilize it for comparability to previous research. However, 

ROA have been criticized as a performance measure for several reasons. Mainly, ROA does 

not account for a company’s strategic health or future profitability prospects (Brealey and 

Myers 1991, Solomon and Laya 1967). 

Because of this, we use Price to book as a second measure of firm performance. 

Mathematically, the Price to book is the same as the simplified Tobin’s Q measurement used 

by for instance Sanchez-Marin and Baixauli-Soler (2015) and Lee et al. (2008). Since Price to 

book is a market-based measure it accounts for current performance as well as the market’s 

expectations on future performance. More specific it could be in the form of a market’s 

perception on factors such as firm’s brand image (Siegel and Hambrick, 2005). Hence, we 

regard Price to book as a good complement to ROA. 

The simplified Tobin’s Q is calculated by dividing a firm’s market value of its equity plus 

book value of liabilities with its book value of total assets at the end of the fiscal year (Lee et 

al., 2008). 

Figure 6. Tobin’s Q formula. 

𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖𝑡 =
𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦𝑖𝑡 + 𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠𝑖𝑡

𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑖𝑡
 

 

As total assets are equal to total equity plus total liabilities, liabilities can be subtracted from 

both denominator and numerator. By doing this, we derive at the following Price to book 

formula (Penman, 2013): 

Figure 7. Price to book formula. 

𝑃𝑟𝑖𝑐𝑒 𝑡𝑜 𝑏𝑜𝑜𝑘𝑖𝑡 =
𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦𝑖𝑡

𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦𝑖𝑡
 

 

4.2 Independent variable: Pay dispersion 
This study investigates the effect of pay dispersion on firm performance using two measures 

of overall pay dispersion and one measure of vertical pay dispersion. Previous research in this 

area uses a large mixture of proxies for pay dispersion. These include range ratios (Becker 

and Huselid, 1992), coefficient of variation (Grund and Westergaard-Nielsen, 2008) and the 

gini-coefficient (Bloom, 1999), to name a few. However, interestingly enough, studies 

regarding the usage of different pay dispersion measures and their applicability show that 

these measures have very strong inter-correlations (Shaw et al., 2002; Yang and Klaas, 2011). 
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Hence, in this study, we use range ratios which are frequently used in research of pay 

dispersion (Gupta et al., 2012).  

The first measure of overall pay dispersion is calculated using average pay for the CEO and 

top management team (TMT) as numerator and average employee pay (excluding CEO and 

TMT) as denominator. We define TMT as senior executives, which also are reported 

separately in the annual report. This operationalization is similar to the proposed reporting 

ratio requirement by the European Commission, which would force companies to disclose the 

ratio of average director pay to average employee pay as well as explain how employee pay 

was taken into account when determining director pay (EU Commission, 2014). This measure 

is also used by for instance Connelly et al. (2016). 

Figure 8. PD1, Overall pay dispersion (1) formula. 

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑝𝑎𝑦 𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛𝑖𝑡 =
𝑇𝑀𝑇𝑖𝑡

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒 𝑃𝑎𝑦𝑖𝑡
 

The second proxy of overall pay dispersion is calculated with the CEO pay as numerator and 

average employee pay (excluding CEO) as denominator. Like the first measurement, this too 

measures the top-to-bottom dispersion. Investigating implications of CEO to average 

employee pay ratio is also interesting due to the new reporting ratio for U.S. firms, which 

force them to disclose the ratio of CEO pay to median employee pay from 2017 (SEC, 2015). 

Figure 9. PD2, Overall pay dispersion (2) formula. 

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑝𝑎𝑦 𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛𝑖𝑡 =
𝐶𝐸𝑂𝑖𝑡

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒 𝑃𝑎𝑦𝑖𝑡
 

Vertical pay dispersion is investigated across the two top organizational levels, namely across 

CEO and TMT. It is calculated using CEO pay as numerator and average TMT pay 

(excluding CEO) as denominator. We look at vertical pay dispersion across the organizational 

top since the people at this level are usually the most powerful and influential on firm 

performance. Several previous studies look at vertical pay dispersion across the top levels 

(Main et al., 1993; Fredrickson et al., 2010; Sanchez-Marin and Baixauli-Soler, 2015). 

Figure 10. PD3, Vertical pay dispersion formula. 

𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑝𝑎𝑦 𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛𝑖𝑡 =
𝐶𝐸𝑂𝑖𝑡

𝑇𝑀𝑇𝑖𝑡
 

4.3 Control variables 
Certain factors of firm characteristics, corporate governance and company environment have 

been included as control variables in the regression models to assess their influence on our 

dependent performance variables (i.e. PB and ROA). Tables 1 summarize the expected sign of 

the control variables coefficients. 

Firstly, firm size (FIRM_SIZE) is proxied as the natural logarithm of sales. Firm size is 

widely considered to be a key determinant of company profitability. For several reasons, such 
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as economies of scale and market power, larger firms are traditionally considered favored to 

smaller firms in the same industry. (Lee, 2009) Because of this, several previous research of 

pay dispersion includes firm size as a control variable that is expected to positively affect firm 

performance (e.g. Lee et al., 2008; Sanchez-Marin and Baixauli-Soler, 2015; Siegel and 

Hambrick, 2005; Grund and Westergaard-Nielsen, 2008; Heyman, 2005). How firm size is 

measured differs from log of sales, to log of value of assets and number of employees. Since 

we include companies from all industries, we measure firm size by natural log of sales since 

both number of employees and value of assets differs vastly depending on which industry the 

company belongs to. 

Secondly, prior year performance is measured as ROA or PB for year T-1 (PRIOR_PERF). 

According to Connelly et al. (2016), prior performance is generally a strong indicator for 

future performance and thus should be included as a control variable. 

Thirdly, to control for firm-specific effects of corporate governance mechanisms, the log of 

number of board members (BOARD_SIZE) and a dummy for whether the CEO is a member 

of the board (CEO_IN_BOARD) are also included.  

Board size is measured as the log of number of board directors, as used by Yermack (1996), 

Lee et al. (2008) and Guest (2009). The theory on board size suggests that smaller boards in 

general experience greater effectiveness than larger boards (Jensen, 1993; Lipton and Lorsch, 

1992). However, increasing the size initially of a very small board is positive for board 

effectiveness as it facilitates the boards’ key functions (Jensen, 1993; Lipton and Lorsch, 

1992).  For instance, one vital board function, advising, is facilitated initially by the increase 

in board size as the greater board has the advantage of a greater combined knowledge base 

and expertise (Dalton et al., 1999; 2005). This initial positive effect is however offset by other 

factors as the size increases.   

There are two main reasons to why larger boards are less effective than smaller boards. First, 

there is the disadvantage of coordination and communication costs (Jensen, 1993). There is an 

inherent difficulty for larger boards to schedule meetings and reach consensus which leads to 

slow and inefficient decision-making. Second, there is the issue of board members free-riding 

(Jensen, 1993; Lipton and Lorsch, 1992). The increase in board size will decrease the cost and 

incentive of each board member to, for example, monitor as thorough as before. Thus, larger 

boards will have a greater problem of board directors free-riding.   

Research on board size is rather uniform and confirms the theory of larger boards being less 

effective and consequently having a negative effect on performance (Cheng et al., 2008; 

Hermalin and Weisbach. 2003). For instance, Paul Guest (2009) using a sample of 2746 UK 

listed firms examines the impact of board size on performance. His findings show a strong 

negative and significant relationship between board size and three different measures of 

performance (i.e. ROA, Tobin’s Q and share return). A similar negative relationship is found 

using data from Scandinavian firms in the study by Conyon and Peck (1998).  
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A significant difference between boards in Swedish companies and companies from USA is 

that CEOs are Sweden is prohibited by the Swedish Code of Corporate Governance to act as 

chairman of the board, so called CEO duality (Randøy and Nielsen, 2002). According to Duru 

et al., (2016) CEO duality and its effect on firm performance have been widely researched. 

They describe how this research yields mixed results, thus supporting two different theoretical 

perspectives. Firstly, agency theory argues for negative effects in firm performance since the 

board independence becomes compromised, resulting in reduced control and influence over 

the CEO. In contrast, stewardship theory and resource dependence theory argues that CEO 

duality leads to increased corporate flexibility and effectiveness, which in turn have positive 

effects on firm performance.  

Despite the fact that CEOs in Swedish firms cannot be chairman of the board, it is not 

uncommon that they are included in the board as board director. We argue that the effect on 

firm performance of the CEO being a board member is similar to CEO duality. 

Lastly, year dummy variables (YEAR_DUMMIES) are used to control for year-specific 

effects, such as influential macro events, and aggregate time series trends, such as economic 

growth, population growth and inflation (Stock and Watson, 2012).   

Table 1. Predicted sign of coefficients 

Variable Sign Description 

Prior performance + Change in performance (ROA or 
PB), one years prior to the focal 
year of the analysis 

Firm size + Change of natural log of sales 

Board size - Change of number of board 
directors 

CEO in board +/- Change of CEO as board director-
dummy 

PD Short term + Three different proxies are used for 
pay dispersion. To capture short, 
medium and long-term effects, the 
change of pay dispersion is 
measured one, two and three years 
prior to the focal year of the 
analysis.  

PD Medium term +/- 

PD Long term - 

Table 1 display the predicted sign for each independent variable included in the 
regression model, as well as a short description of how each variable is 
measured. The predicted signs are based on theory and previous research. + 
predicts a positive coefficient, - predicts a negative coefficient. +/- are used when 
there is no expected direction of the variables effect on firm performance. 
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4.4 Data collection  
Our dataset includes all firms on the OMX Stockholm indexes for large-, mid- and small-cap 

Swedish firms for the years 2010 and 2015. The inclusion of large, mid, and small-cap 

companies in the sample provides a dataset covering all industries in the Swedish market. As 

our regression model is designed, each observation requires data from four years prior to the 

focal year. Data is therefore collected for the six-year period ranging from 2010 to 2015. 

The data is collected from four sources. Pay data is retrieved manually from the firms’ annual 

reports. Market capitalization as well as book value of equity is gathered from the Eikon 

database. Other financial data is collected from Retriever Business database. Lastly, board 

composition data is retrieved from the book Styrelser och Revisorer: i Sveriges Börsföretag 

(Sundqvist et al., 2013; Sundqvist et al., 2014). Since no book from Sundqvist et al. has been 

published for 2015, data on board composition for that year is collected from annual reports 

using the same methodology as Sundqvist et al. The data is examined by drawing random 

samples and checking outliers against the data in annual report. All variables, except the 

dummies and board size, are winsorized at 5% to address the issue of outliers.  

Furthermore, we find that Retriever Business at times incorrectly collects data from the parent 

company instead of the entire group, which often results in extreme values. Because of this, 

all the highest and lowest numbers for each variable are controlled and corrected up to a level 

where errors no longer are found in the last five controlled.  

We collect pay data on three levels; CEO pay, TMT pay and total pay for all employees. This 

data, as well as the number of members in TMT and total number of employees which are 

used to calculate average pay at each level, are all mandatory information to report in the 

annual reports. Furthermore, according to the accounting standards, reported pay should 

reflect fixed and variable salaries, value of paid out options during the year, other benefits and 

pension. (ÅRL kap5. 40§) We use this annual report data of pay to calculate pay dispersion. 

Our definition of pay therefore corresponds with the accounting principles described above. 

Collecting pay dispersion data from annual reports differs from previous studies on pay 

dispersion in Sweden. For instance, Heyman (2005) uses survey data while Hibbs and 

Locking (2001) use wage data provided by three Swedish unions (LO, Metall and SAF). Data 

from annual reports allows us to examine pay dispersion from an investor perspective. As 

annual report data are publicly available and easily accessible for investors, a relationship 

between pay dispersion and firm performance when using this data as source indicate an 

opportunity to trade on this information. 

In calculating Price to book, both market capitalization and book value of equity are collected 

at the end of the fiscal year. Measuring PB at the end of the fiscal year constitutes a 

measurement issue since the information of the annual report has not yet been disclosed to the 

market. Consequently, market capitalization does not reflect the information from the annual 

reports. A better approach would be to measure market capitalization at the release of the 

annual report. However, due to limitations in time and the fact that all annual reports are 

released at different dates, the data is instead retrieved at the end of the fiscal year.   
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4.5 Sample and descriptive statistics 
Our original sample consists of 269 firms (see Table 2) that were listed on small, mid or large 

cap at 2014 or 2015. From this sample, financial firms are excluded because of their unique 

characteristics. Furthermore, a number of companies are excluded due to lack of transparent 

reporting regarding CEO pay, TMT pay and/or number of people in TMT. Additionally, due 

to the fact that our model requires data from five consecutive years for each observation, 20 

firms are deducted from the sample due to reasons that made them non applicable. For 

different reasons, these firms either entered or left the stock market during the period 2010 - 

2015. This inevitably introduces a degree of survival bias into the sample because of the fact 

that only firms remaining listed during five consecutive years are included. However, this 

effect is to a certain extent mitigated due to that the excluded observations are not as 

mentioned solely bad performers. Furthermore, looking at all large- to small-cap Swedish 

public firms also lowers the degree of survivor bias. This is related to taking account to firm’s 

who both move up and down the indexes. Consequently, the sample comprises of 310 

observations from 161 firms. 

Table 2. Observations and sample size 

Firms, initial sample 269 

Financial firms -47 

Pay-data not clearly disclosed -41 

Missing long-term data -20 

Firms, final sample 161 

  Number of firm-level observations 310 
Table 2 shows the number of firms in the original sample, as 
well as exclusions of firms and number of observation used 
in the regression. 

Table 3 shows descriptive statistics for our sample. Mean value for ROA is 2.7% and median 

4.6%, suggesting that there are a few companies with very low ROA that lowers the mean 

value. Furthermore, these relatively low numbers of ROA implies that the sample firms in 

general are not very profitable. In contrast, the mean and median value for PB is 2.9 and 2.4 

respectively. The mean value for firm size shows an average net sale of 10 342 MSEK. The 

mean board size is 6.5 members and the CEO was in the board in 34.1% of all observations. 

Jensen (1993) claim that the optimal board size is between seven or eight board directors, 

whereas Lipton and Lorsch (1992) instead argue eight or nine is ideal. In our sample the mean 

is 6.5 board members which is below their stated optimal levels.  

The data also shows that a CEO in a firm listed on the OMX Stockholm indexes for large-, 

mid- and small-cap, on average, received a yearly pay of 6.83 MSEK from 2010 to 2014. The 

median value of the CEO pay was 4.33 MSEK, suggesting that there are CEO’s that receive 

significantly more and drive up the mean value. Similarly, the mean top management pay 

(excluding CEO) was during the period 2.5 MSEK and the median 1.9. Moreover, the average 

TMT included 6 individuals. The three measures for pay dispersion displays a mean of 821%, 

1765% and 252% respectively. It is reasonable that the second measure (PD2) displays the 

largest mean since it measures the absolute top level (CEO) to average employee pay. 



23 

 

Likewise, it is reasonable that the third measure results in the lowest mean since it is the only 

measure between two adjacent corporate levels (CEO to TMT). Furthermore, all pay 

dispersion measures displays high interquartile ranges which suggests large variations of pay 

dispersion within the sample. 

Table 3. Descriptive statistics 

Variable Mean Median Std. Dev IQ-Range 5% 95% 

PB 2.946 2.376 2.151 2.505 0.506 8.657 

ROA 0.027 0.046 0.103 0.074 -0.276 0.165 

PD1 8.215 5.345 7.191 6.376 2.094 28.270 

PD2 17.654 10.206 19.411 13.696 3.100 75.355 

PD3  2.521 2.397 0.836 1.222 1.222 4.217 

Firm size 10 342.230 1 665.285 20 973.790 6 104.965 66.101 83 888.000 

log Firm size 7.552 7.418 1.935 2.599 4.191 11.337 

Board size 6.463 6.000 1.497 2.000 4.000 9.000 

log Board size 1.840 1.792 0.228 0.336 1.386 2.197 

CEO in board
1 

0.341 0.000 0.474 1.000 0.000 1.000 
1
 CEO in board is a dummy taking value of 0 or 1 

Table 3 displays the mean, the median, the standard deviation, the interquartile range, the 5th percentile and 

the 95th percentile for each variable.
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4.6 Correlation matrix 
 

 

 

 

Table 4. Correlation matrix 

Variable Prior PB Prior ROA PD1 S PD1 M PD1 L PD2 S PD2 M PD2 L PD3 S PD3 M PD3 L Firm size Board size 
CEO in 
board 

Prior PB 1 
             Prior ROA -0.054 1 

            PD1 S -0.035 0.032 1 
           PD1 M -0.008 -0.021  -0.325*** 1 

          PD1 L 0.025 -0.004 0.001 -0.295*** 1 
         PD2 S -0.040 0.055 0.827*** -0.267*** 0.058 1 

        PD2 M 0.038 -0.031 -0.193*** 0.798*** -0.230*** -0.233*** 1 
       PD2 L 0.070 0.002 -0.076 -0.178*** 0.813*** -0.022 -0.204*** 1 

      PD3 S 0.017 0.039 -0.216*** 0.134*** 0.036 0.187*** -0.031 0.062 1 
     PD3 M 0.131*** 0.004 0.156*** -0.185*** 0.124** 0.046 0.243*** -0.023 -0.355*** 1 

    PD3 L 0.074 0.049 -0.155*** 0.096* -0.186*** -0.138** -0.020 0.237*** 0.031 -0.332*** 1 
   Firm size 0.060 0.009 0.010 -0.005 0.064 0.016 -0.005 0.069 0.031 0.034 0.042 1 

  Board size 0.068* 0.038 -0.002 -0.035 0.050 0.007 -0.019 0.015 0.016 -0.009 -0.029 0.062* 1 
 CEO in board 0.041* -0.020 0.059 0.012 0.036 0.005 0.010 0.072 -0.023 -0.020 -0.004 -0.027 0.103*** 1 

Table 4 presents correlation between variables. Values above 0 denote positive correlation, values below 0 denote negative correlation. A value of +/- 1 represent perfect correlation and a value of 0 
represent no correlation. ***, ** and * represent significance at the 1%, 5% and 10% levels respectively. 
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A correlation matrix is constructed (see Table 4 on previous page) to examine the existence of 

possible multicollinearity problems. Correlations coefficients that exceeds +/- 0.8 indicate a 

strong correlation and probable multicollinearity problem (Studenmund, 2014).  

The relationships between PD1 and PD2 are the only ones that exhibit a severe correlation 

(0.827 short, 0.798 medium, 0.813 long, all significant on the 1% level). This is not a 

multicollinearity issue as PD1 and PD2 are two different proxies used in different regression 

models. However, this indicates that the two proxies are statistically similar to each other and 

to a large extent measure the same thing, which is not surprising as the only mathematical 

difference between the two is that average TMT pay is moved from the numerator to the 

denominator in PD2.  

Other than that, the highest correlations are found in relationships within the pay dispersion 

measures. For instance, PD3 short and PD3 medium have a correlation of -0.355 and PD3 

medium and PD3 long have a correlation of -0.332, both significant at the 1% level. However, 

we estimate that these correlations are too low to cause an issue of multicollinearity.  

4.7 Determination of regression model 
Considering that our sample comprises of panel data, an OLS regression will increase the risk 

of heteroscedasticity in the error terms and autocorrelation. With data characterized as such, a 

fixed effect or random effects regression are used as better alternatives (Devers et al., 2008). 

This is confirmed by a F-test conducted on our pooled OLS-regression, which result in 

rejection (p < 0.00) of the null hypothesis, and therefore indicate a preference for random or 

fixed effect models over pooled OLS.  

Consequently, a Hausman test is conducted to test if the random-effects model is preferred 

over the fixed effects model. The result of the Hausman test (p < 0.00) indicates that the fixed 

effect regression is preferred over the random effects model. Thus, a fixed effects regression 

model is used to test the hypotheses. Furthermore, we use robust standard errors to account 

for disturbances of heteroscedasticity and autocorrelation existing in panel data. 
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5. Regression results 
The results from our regressions are presented in table 5 and 6 below. Price to book ratio is 

used as dependent variable in table 5 and ROA is used as dependent variable in table 6. Each 

table comprise of four models. Model 1 omits pay dispersion variables, whereas Model 2, 3 

and 4 include different measures of pay dispersion. More specific, the second model tests the 

first measure of pay dispersion (average pay for TMT including CEO to average employee 

pay), the third model uses the second measure of pay dispersion (CEO pay to average 

employee pay) and the fourth model tests the third measure for pay dispersion (CEO pay to 

average TMT pay). 

Table 5. Fixed Effects Panel Regression of Firm Performance 
 Dependent variable: Price to book ratio 

     

Variable 
Model 1. 

No PD   
Model 2. 

PD1   
Model 3. 

PD2   
Model 4. 

PD3   

Constant -0.027 
 

0.624 *** 0.613 *** 0.626 *** 

 
(-0.37) 

 
(6.93) 

 
(6.99) 

 
(6.54) 

 Prior perf (PB) -0.246 *** -0.477 *** -0.475 *** -0.527 *** 

 
(-3.94) 

 
(-3.12) 

 
(-3.09) 

 
(-3.57) 

 Firm size -0.093 
 

-0.368 
 

-0.310 
 

-0.429 
 

 

(-0.32) 
 

(-0.59) 
 

(-0.50) 
 

(-0.65) 
 Board size -0.006 

 
-0.357 

 
-0.309 

 
-0.096 

 

 

(-0.02) 
 

(-0.51) 
 

(-0.44) 
 

(-0.13) 
 CEO in board 0.055 

 
0.277 

 
0.346 

 
0.392 * 

 
(0.31) 

 
(1.21) 

 
(1.59) 

 
(1.85) 

 Year dummies Included 
 

Included 
 

Included 
 

Included 
 

 

- 
 

- 
 

- 
 

- 
 PD Short term 

  

0.005 
 

0.011 ** 0.139 
 

   

(0.45) 
 

(2.37) 
 

(1.31) 
 PD Medium term 

  

-0.033 
 

0.002 
 

0.521 *** 

   

(-1.32) 
 

(0.25) 
 

(3.07) 
 PD Long term 

  

0.008 
 

0.002 
 

0.360 ** 

      (0.46)   (0.33)   (2.25)   

R
2
 within 0.139 

 
0.334 

 
0.327 

 
0.365 

 Observations 655 
 

310 
 

310 
 

310 

 Number of groups 179   161   161   161   
Table 5 presents the results of the first difference fixed effects regression using PB as dependent 
variable. First row for each variable show beta coefficients and second row show t-values in 
parentheses. ***, ** and * represent significance at the 1%, 5% and 10% levels respectively. Model 
1 include no measure of pay dispersion, Model 2 include PD1 as pay dispersion measure, Model 3 
include PD2 as pay dispersion measure and Model 4 include PD3 as pay dispersion measure. 

 

Table 5 shows the regression results with PB as dependent variable. It shows that Model 1, 

which omits measure for pay dispersion, consists of 655 observations and has a R
2 

of 0.139. 

When adding the first measure of pay dispersion in Model 2, R
2
 increases to 0.334 and the 

sample size decreases to 310. Model 3 and Model 4 have the same sample size as Model 2 

(310) and a R
2
 of 0.327 and 0.365 respectively. 
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Furthermore, the table displays that the coefficients for prior performance are negative and 

significant at the 1% level in all four models. Board size show negative coefficients in Model 

1, 2, 3 and 4 but none of them are significant. Likewise, firm size exhibits negative and 

insignificant coefficients. In contrast, the CEO in board coefficients are positive in all four 

models but only significant at the 10% level in Model 4.  

The short-term measure of pay dispersion is positive in all three models. In the second and 

third models, using PD1 and PD2 as measures respectively, the coefficients are 0.005 and 

0.011. In the fourth model which uses PD3 as measure, the coefficient is 0.139. The short- 

term pay dispersion variable is only significant in the model using PD2 as measure (at 5%). 

The coefficients for medium term pay dispersion are negative for PD1 (-0.033), but positive 

for PD2 (0.002) and PD3 (0.521). They are insignificant for PD1 and PD2, but significant at 

the 1% level for PD3. Moreover, the long-term pay dispersion variable displays positive 

coefficients for PD1 (0.008), PD2 (0.002) and PD3 (0.360). Significance at the 5% level is 

found for the long-term variable using the PD3 measure. None of the other models have 

significant coefficients for long-term pay dispersion. 

Table 6. Fixed Effects Panel Regression of Firm Performance 
 Dependent variable: Return on Assets  

     

Variable 
Model 1. 

No PD   
Model 2. 

PD1   
Model 3. 

PD2   
Model 4. 

PD3   

Constant -0.022 *** 0.008 * 0.008 * 0.009 * 

 
(-4.02) 

 
(1.96) 

 
(1.93) 

 
(1.89) 

 Prior perf (ROA) -0.454 *** -0.718 *** -0.718 *** -0.717 *** 

 
(-7.25) 

 
(-9.48) 

 
(-9.49) 

 
(-9.49) 

 Firm size 0.084 *** 0.111 *** 0.112 *** 0.114 *** 

 
(3.18) 

 
(3.21) 

 
(3.22) 

 
(3.30) 

 Board size -0.091 *** -0.056 
 

-0.054 
 

-0.049 
 

 

(-3.81) 
 

(-1.57) 
 

(-1.57) 
 

(-1.32) 
 CEO in board -0.005 

 
0.000 

 
0.002 

 
0.003 

 

 

(-0.31) 
 

(0.01) 
 

(0.08) 
 

(0.16) 
 Year dummies Included 

 
Included 

 
Included 

 
Included 

 

 

- 
 

- 
 

- 
 

- 
 PD Short term 

  

-0.001 
 

-0.000 
 

-0.001 
 

   

(-0.91) 
 

(-0.90) 
 

(-0.15) 
 PD Medium term 

  

-0.002 * -0.000 
 

0.000 
 

   

(-1.69) 
 

(-1.07) 
 

(0.04) 
 PD Long term 

  

0.000 
 

0.000 
 

0.004 
       (0.12)   (0.86)   (0.57)   

R
2
 within 0.337 

 
0.652 

 
0.650 

 
0.649 

 Observations 653 
 

309 
 

309 
 

309 

 Number of groups 179   161   161   161   
Table 6 presents the results of the first difference fixed effects regression using ROA as dependent 
variable. First row for each variable show beta coefficients and second row show t-values in 
parentheses. ***, ** and * represent significance at the 1%, 5% and 10% levels respectively. Model 1 
include no measure of pay dispersion, Model 2 include PD1 as pay dispersion measure, Model 3 
include PD2 as pay dispersion measure and Model 4 include PD3 as pay dispersion measure. 
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Table 6 presents the fixed effects regression results with ROA as dependent variable. Model 1 

has a R
2
 of 0.337 with 653 observations. Model 2, 3 and 4 all have a sample size of 309 

observations. R
2
 is 0.652 in Model 2, 0.650 in Model 3 and 0.649 in Model 4. 

The coefficients for prior performance are negative and significant at the 1% level in all four 

models. The coefficients for board size are also negative in all models but only significant in 

Model 1, which shows significance at the 1% level. The coefficient for CEO in board is 

negative in Model 1 but positive in the following three. All are insignificant. Firm size is 

positive and significant at the 1% level in all four models. 

The coefficients for short-term pay dispersion are negative in all models. Medium-term pay 

dispersion has a small and negative coefficient in Model 2 and Model 3, and a small and 

positive coefficient in Model 4. The only significance found is in Model 2 at the 10% level. 

For long-term pay dispersion, a small and insignificant positive coefficient is found in Model 

2, 3 and 4.  

5.1 Sensitivity analysis 
To check the robustness of the results, as well as the model specification, a sensitivity 

analysis is conducted.  

The fixed effects regression results show no clear indication of how and if pay dispersion 

affect firm performance in the short and long-term. Furthermore, the significant result of the 

PD3 long-term coefficient in Table 5 is contradictory to the expected. Thus, further testing is 

necessary to conclude if these results are robust. 

Apart from the pay dispersion variables, prior performance is of interest due to it showing a 

consistent negative significant coefficient in all models which is opposite to the expected 

theoretical sign. One explanation for this could be that the low sample size causes a spurious 

negative relationship. Another likely explanation is omitted variable bias, as the coefficients 

remain significant at the 1% level when testing different model specifications.  However, an 

entity and time fixed effects regression model, such as ours, control for unobserved omitted 

variables that are constant over time or across entities (firms). Still, this model will not control 

for unobserved omitted variables that are time variant and not constant across firms. Thus, 

there could be a bias of an unobserved omitted variable that is time variant and not constant 

across firms which would be a result of a specification bias. Lacking data on adequate control 

variables that might be omitted makes it difficult to control for this potential effect. One 

solution is to estimate an instrumental variable regression to mitigate this potential omitted 

bias effect.  

Thus, generalized method of moments (GMM), which is a type of instrumental variable 

regression, is used to further check the robustness of our results and to control for the possible 

omitted variable bias. GMM is also used to control for possible endogeneity in the regression 

model. One possible endogeneity issue might be linked to board size and firm performance. 

Research of board size show that board size is determined by firm-specific variables, such as 

Tobin’s Q, ROA and firm size (Boone et al., 2007; Coles et al., 2008; Guest, 2008; Linck et 

al., 2008). Furthermore, Wintoki et al. (2012) found indications that CEO board membership 
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might be dependent on previous firm performance and therefore endogenous. Endogeneity 

between pay dispersion and firm performance have likely been mitigated by our usage of 

lagged pay dispersion variables. Considering, the likely endogeneity problems it is reasonable 

to use the GMM model to further check the robustness of our findings. The Sargan/Hansen 

test of over-identifying restrictions will also be used to further control the accuracy of the 

GMM and for the effects of endogeneity on the results. 

Difference GMM is used, as it is suitable for panel data sets which are characterized by few 

time periods (small T) and many firms (large N) (Roodman, 2009). Furthermore, instead of 

first differences which increase data loss in unbalanced panels such as ours, we use the 

Arellano and Bover estimator, i.e. forward orthogonal deviations (FOD) transformation. 

According to Roodman (2009), lagged versions of the existing variables in the dataset 

constitutes as good instruments. Thus, we use lags from 2 which are standard for endogenous 

variables (Roodman, 2009), to 4 as further lags reduces our numbers of observations 

significantly. All variables are lagged (except year dummies) according to this to ensure 

exogeneity of instruments. To investigate if any effect of pay dispersion on firm performance 

can be found at all, this GMM-approach will solely test if there is a general effect of pay 

dispersion on performance without separating the long and short-time effects. Consequently, 

this will render a larger sample size. 

The results of the GMM are presented in Table 7 and Table 8 below. The Arellano and Bond 

(AR(2)) test and Hansen p-values are >0.05 in all GMM-models, indicating no second-order 

autocorrelation in the error term and that all instruments are determined to be exogenous 

(Roodman, 2009).  

In all models, prior performance is positively significant at the 1% with PB as dependent 

variable (Table 7) and at the 5% level with ROA (Table 8). The positive direction is opposite 

from the results of the fixed effects regressions which show negative coefficients. Hence, the 

prior performance coefficients now show the expected sign. The change of direction indicates 

that the theoretically unexpected negative sign in the fixed effects regression may have been 

caused by a possible omitted variable bias. Moreover, it could also be due to the larger sample 

used in the GMM in comparison to the fixed effects regressions. 

Another contradictory result to the fixed effects regression is found in firm size. Firm size has 

an unexpected negative, but insignificant, sign in the fixed effects model when using PB as 

dependent variable. In contrast, the difference GMM output shows the expected positive sign 

with significance at the 1% in two models and 10% in one model in Table 7. The larger 

sample size and the GMM-approach which mitigates endogeneity and omitted variable issues 

might be possible answers to why the direction and significance level is different. These 

reasons might also help explain the difference in result of firm size in models using ROA as a 

performance proxy. This variable shows positive and significant results in the fixed effects 

models but positive and insignificant results in the difference GMM (see Table 8). Despite the 

insignificant results in the GMM, there is still an indication of firm size having a positive 

effect in the ROA models. In general, considering both the fixed effects and difference GMM-

results, firm size shows an indication of having a positive effect on ROA and PB. The 
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insignificant results of the two corporate governance variables Board size and CEO in board 

are considered robust since both the fixed effects and GMM-results indicate no relationship. 

Moreover, the GMM-results show positive but insignificant pay dispersion coefficients in all 

models (see table 7 and 8). This indicates that the overall finding of no relationship in the 

fixed effects regressions is considered robust. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7. Difference GMM Regression of Firm Performance 

Dependent variable: Price to book ratio 
   

Variable 
Model 1. 

PD1   
Model 2. 

PD2   
Model 3. 

PD3   

Prior perf (PB) 0.668 *** 0.669 *** 0.640 *** 

 
(3.18) 

 
(2.88) 

 
(2.78) 

 Firm size 2.049 * 2.664 *** 2.639 *** 

 
(1.89) 

 
(2.69) 

 
(2.66) 

 Board size 1.400 
 

0.993 
 

0.630 
 

 
(0.59) 

 
(0.32) 

 
(0.27) 

 CEO in board -0.018 
 

0.138 
 

0.046 
 

 
(0.02) 

 
(0.17) 

 
(0.06) 

 Pay Dispersion 0.101 
 

0.019 
 

0.204 
   (0.65)   (0.17)   (0.47)   

Year dummies Included  Included  Included  

 -  -  -  

Arellano-Bond, AR (2) 0.104 
 

0.086 
 

0.115 

 Hansen 0.108 
 

0.067 
 

0.107 

 Number of instruments 19 
 

19 
 

19 

 Observations 655 
 

655 
 

655 

 Number of groups 179   179   179   
Table 7 displays the results of the difference GMM regression using PB as dependent 
variable. First row for each variable show coefficients and second row show t-values 
in parentheses. ***, ** and * represent significance at the 1%, 5% and 10% levels 
respectively. Model 1 include PD1 as pay dispersion measure, Model 2 include PD2 as 
pay dispersion measure and Model 3 include PD3 as pay dispersion measure. 
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The results further indicate that prior performance is positively linked to firm performance. 

This is in line with the theoretical assumption that historical performance is an indicator of 

future performance (Connelly et al., 2016) as well as previous studies (Bloom and Michael, 

2002). As for firm size, the results of our regressions also indicate a positive effect on firm 

performance (both PB and ROA), once again in line with theory and other research (Lee, 

2009, Heyman, 2005, Sanchez-Marin, 2015). This indicates that factors such as economies of 

scale and market power do influence firm performance in the Swedish publicly listed 

companies included in our sample. Our findings suggest that board size and CEO in board 

have no effect on firm performance. Thus, the results of board size contradict the theory and 

previous research which suggest a negative relationship to firm performance. However, as our 

descriptive statistics show, the interquartile range is between 5 and 7 and the mean board size 

of our sample is lower than the optimal level proposed by Lipton and Lorsch (1992) and 

Jensen (1993). This can help explain why we do not find the same negative relationship as 

previous studies. The theory of CEO in board is ambivalent to the effect on firm performance. 

We use a slightly different definition of CEO in board compared to previous studies as there 

are legal restrictions in Sweden that prohibit the CEO to act as chairman of the board. Our 

insignificant result might be explained by the fact that, when a CEO cannot act as chairman, 

her power and authority is mitigated.   

Table 8. Difference GMM Regression of Firm Performance 

Dependent variable: Return on Assets 
   

Variable 
Model 1. 

PD1   
Model 2. 

PD2   
Model 3. 

PD3   

Prior perf (ROA) 0.288 ** 0.309 ** 0.314 ** 

 
(2.20) 

 
(2.24) 

 
(2.51) 

 Firm size 0.058 
 

0.089 
 

0.072 
 

 

(0.92) 
 

(1.21) 
 

(1.51) 
 Board size 0.195 

 
0.297 

 
0.133 

 

 

(1.14) 
 

(1.25) 
 

(0.66) 
 CEO in board 0.027 

 
0.038 

 
0.053 

 

 

(0.71) 
 

(0.91) 
 

(1.31) 
 Pay Dispersion 0.005 

 
0.004 

 
0.015 

   (0.94)   (0.99)   (0.74)   

Year dummies Included  Included  Included  

 -  -  -  

Arellano-Bond, AR (2) 0.154 
 

0.182 
 

0.125 
 Hansen 0.362 

 
0.325 

 
0.306 

 Number of instruments 19 
 

19 
 

19 
 Observations 653 

 
653 

 
653 

 Number of groups 179   179   179   
Table 8 displays the results of the difference GMM regression using ROA as dependent 
variable. First row for each variable show coefficients and second row show t-values in 
parentheses. ***, ** and * represent significance at the 1%, 5% and 10% levels 
respectively. Model 1 include PD1 as pay dispersion measure, Model 2 include PD2 as 
pay dispersion measure and Model 3 include PD3 as pay dispersion measure. 
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To further robustness test the results and see if certain sample characteristics can influence the 

results, a dummy of the size of pay dispersion (PD size dummy) is included and tested in 

another GMM regression (see Appendix 2). This dummy takes a value of 1 if pay dispersion 

is higher than the sample median and 0 if it is lower. By including this dummy, the regression 

tests if the size of pay dispersion affects company performance, by splitting the sample into 

two categories (i.e. high and low pay dispersion). Table 12 and 13 in Appendix 2 show no 

significant result for the PD size dummy and the results for the pay dispersion variables also 

remain insignificant. 
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6. Analysis and discussion 
Our first hypothesis states that pay dispersion positively affects firm’s short-term 

performance. The results of our fixed effects regression show no significant effect of pay 

dispersion on short-term firm performance, except in one of six models. This model use PB as 

dependent variable and the second overall pay dispersion proxy; which measure top-to-

bottom pay dispersion as CEO pay to average employee pay. The relationship is positive and 

significant at the 5% level, however the coefficient in this model, as well as all others, are 

close to zero. This also indicates no effect. Regardless of performance measure and pay 

dispersion proxy, further robustness tests using the difference GMM-approach, also provide 

evidence of no significant short-term effects on performance. In regard to these findings of no 

stable and consistent significant results, we reject Hypothesis 1 for all measures of pay 

dispersion. 

The second hypothesis states that pay dispersion negatively affects firm’s long-term 

performance. Similar to the short-term findings, long-term effects of pay dispersion only 

show significance in one of six fixed effects models. Here, Model 4 which uses PB as 

dependent variable and the vertical pay dispersion between the CEO and TMT, results in a 

significant coefficient at the 5% level. Furthermore, in this model, the effect of medium-term 

pay dispersion is significant at the 1% level. These findings suggest that there is a positive 

lagged time effect of vertical pay dispersion on firm performance. Interestingly, the 

coefficients display positive relationships which contradict the expected negative association. 

However, once again the sensitivity analysis using the difference GMM-approach reveals that 

the results are not robust. For example, in GMM no significance is found for either pay 

dispersions variable. Therefore, Hypothesis 2 is rejected for all measures of pay dispersion. 

One explanation of why no short or long-term effects are found could be because there is 

simply no effect of pay dispersion on firm performance at all. This is supported by our 

findings. Our result of no effect of pay dispersion on firm performance lends no support for 

tournament theory or the fairness approaches and contrasts the majority of previous research 

that either finds a positive or negative relationship. However, in light of the ambivalent results 

in research, the possibility of insignificant results is not surprising. Our findings are in line 

with previous studies of vertical and overall pay dispersion by Leonard (1990) and Conyon et 

al. (2001) that also finds no effect on firm performance. A vital distinction between these 

previous studies and ours is the analysis of both long and short-term effects and the 

geographical area of analysis. 

Connelly et al. (2016) is the one study that focuses on both short and long-term effects of pay 

dispersion on performance and uses a similar methodical approach. Their findings, opposite to 

ours, suggest a positive short-term effect of higher pay dispersion and a negative long-term 

effect of high pay dispersion. This difference in result might be explained in the differences in 

sample. Connelly et al. (2016) extract their data from the firms listed on the S&P 1500 which 

consists of U.S. firms. There are large dissimilarities between the U.S. and Swedish labor 

markets such as the degree of wage-setting institutions (e.g. unions) and distribution of wages 

that might help explain the difference in results. In Sweden, income taxes and cash benefits 

are a vital part of redistributing income and consequently reducing pay dispersion in the 
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Swedish population (OECD 2015). In addition, Sweden has a history of strong wage-setting 

institutions in the form of unions which have also been instrumental in keeping the minimum 

wages high and overall pay dispersion levels low (Heyman, 2005). Consequently, this has 

resulted in low pay dispersion in Sweden and lower pay dispersion than countries such as the 

U.S. and other OECD countries (OECD, 2016). This is confirmed by comparing the 

descriptive statistics in Connelly et al. (2016) study with ours. Their mean of pay dispersion, 

measured as average TMT pay to average employee pay (i.e. our PD1), amounts to 49.45. 

This is significantly larger than our PD1 mean of 8.22 Also, our value at the 95th percentile 

(28.27) is lower than their mean. The large difference in pay dispersion might be a reason for 

why different results are found. If this is the case, the insignificant results of this study may 

indicate that there is no effect of pay dispersion on the performance of Swedish firms because 

pay dispersion, in general, simply is too low.  

This low pay dispersion might suggest that Swedish workers are rather contempt about their 

salary in comparison to that of their supervisors as the wage difference is rather low. In other 

words, the workers might think that the supervisors’ pay are fair and will not reduce their 

effort even though there are pay differences. Thus, the low pay dispersion in Sweden might 

render the fairness theories inapplicable in a Swedish setting. Furthermore, a similar argument 

can be made to tournament theory. One can argue that overall low pay dispersion in Swedish 

firms might not incentivize the workers to exert extra effort to advance into a higher position 

with higher pay as the tournament prize (higher pay) is not large enough in comparison to 

their present pay level (Audas et al., 2004; Lazear and Rosen, 1981; Connelly et al., 2014). 

Thus, these facts and arguments could help explain why no robust positive or negative 

significant results are found in our thesis.  

However, the continuing trend of higher and higher pay dispersion in Sweden (OECD 2015) 

might suggest that tournament and fairness theories will be more applicable in the future as 

the pay dispersion increases in Sweden. To our knowledge, the question of what level of pay 

dispersion is needed to spur the effects of tournament theory or fairness approaches have not 

been thoroughly investigated. 

In contrast to these arguments for why pay dispersion may have limited effect on performance 

in Swedish firms, are the previous studies of Hibbs and Locking (2001) and Heyman (2005) 

that find positive and significant effects. The reasons for why they find positive results when 

we do not, could perhaps be explained by methodical differences. For example, Hibbs and 

Locking’s (2001) approach differs vastly from ours as they focus on pay dispersion within 

industrial plants and their study do not account for issues of endogeneity.  

Heyman (2005) finds, in his study of Swedish firms, a positive and significant effect of 

overall pay dispersion on performance. Despite the lack of robust significant results in our 

paper, the GMM-results, indicate by the positive yet insignificant coefficients for the overall 

pay dispersion measures that a positive relationship might exist. However, there are multiple 

important differences in the methodology used that could help explain the different findings. 

For example, while our dataset is based upon aggregated firm data, Heyman (2005) to a larger 

extent uses detailed pay data on an individual level. In addition, the sample in this thesis 
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comprises of only publicly listed firms on OMX Stockholm while Heyman’s sample does not 

have this restriction and consequently includes a wider variety of Swedish firms. Thus, 

Heymans (2005) sample might include a bigger proportion of smaller firms, in terms of 

number of workers, characterized by certain attributes and perhaps having organizational 

differences to the firms in our sample. The differences in results could perhaps also be 

attributed to the differences in sample size. While Heyman’s sample comprises of 5800 

observations ours consists of only 310 observations. The low sample size is a weakness of this 

paper and a larger sample would perhaps result in different findings. 
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7.  Conclusion 
The aim of this thesis is to examine if pay dispersion affect performance in publicly traded 

Swedish companies. No effect of pay dispersion on firm performance is found neither on 

short nor on long-term. Therefore, we conclude that there is no effect of pay dispersion on 

firm performance in companies listed on OMX Stockholm’s index for small, mid or large cap. 

In the study, two measures of overall pay dispersion and one measure of vertical pay 

dispersion are included. In addition, two distinctly different measurements of firm 

performances (PB and ROA) are applied. The conclusion applies to both overall and vertical 

pay dispersion, regardless of performance metric. 

As outlined in the discussion, two main reasons can explain this conclusion. Firstly, pay 

dispersion in Sweden may simply be too low for tournament theory and the fairness 

approaches to be applicable. Secondly, an alternative is that differences in method and 

foremost smaller sample size might explain why our results differ from other Swedish studies.  

This paper deepens and renews the knowledge of pay dispersion in Sweden, thus contributing 

to existing literature. Research of both short and long-term effects of pay dispersion is limited 

and therefore this thesis brings insight to this matter in a Swedish context. These time-effects 

of pay dispersion could be further developed and researched using a larger sample. 

Being the first Swedish paper that gathers data from annual reports to calculate pay 

dispersion, this thesis also contributes to research of pay dispersion as a means of 

performance indicator for investor to trade on. This aspect is interesting as the newly 

implemented requirements in the U.S. and proposed requirements in EU-legislation, of 

disclosing pay dispersion ratios in financial reports, makes the pay dispersion information 

more accessible. However, the insignificant results suggest that investors would not be able to 

trade on this new information in Sweden.  

Still, the U.S. and EU reporting requirements might have implications that are of interest for 

future research. A transparent reporting of pay dispersion might increase the public awareness 

to the large dispersion in pay within firms. The risk of receiving negative publicity (hurting 

brand value) from having high dispersion may put pressure on firm to take actions for lower 

pay dispersion. This could possibly be investigated as an event study measuring effects before 

and after the implementation of the disclosure requirements. 
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9. Appendix 
 

9.1 Appendix 1 
 

Table 9. Correlations of lagged PD1 

  PD1 (t-1) PD1 (t-2) PD1 (t-3) 

PD1 (t-1) 1 
  PD1 (t-2) 0.8999*** 1 

 PD1 (t-3) 0.8762*** 0.9216*** 1 
The table shows a correlation matrix of different lags of the 
first measure of pay dispersion. Values above 0 denote 
positive correlation, values below 0 denote negative 
correlation. A value of +/- 1 represent perfect correlation 
and a value of 0 represent no correlation. ***, ** and * 
represent significance at the 1%, 5% and 10% levels 

respectively. 

 

Table 10. Correlations of lagged PD2 

  PD2 (t-1) PD2 (t-2) PD2 (t-3) 

PD2 (t-1) 1 
  PD2 (t-2) 0.9304*** 1 

 PD2 (t-3) 0.9013*** 0.9408*** 1 
The table shows a correlation matrix of different lags of the 
second measure of pay dispersion. Values above 0 denote 
positive correlation, values below 0 denote negative 
correlation. A value of +/- 1 represent perfect correlation 
and a value of 0 represent no correlation. ***, ** and * 
represent significance at the 1%, 5% and 10% levels 
respectively. 

 

Table 11. Correlations of lagged PD3 

  PD3 (t-1) PD3 (t-2) PD3 (t-3) 

PD3 (t-1) 1 
  PD3 (t-2) 0.6276*** 1 

 PD3 (t-3) 0.5132*** 0.6358*** 1 
The table shows a correlation matrix of different lags of the 
third measure of pay dispersion. Values above 0 denote 
positive correlation, values below 0 denote negative 
correlation. A value of +/- 1 represent perfect correlation 
and a value of 0 represent no correlation. ***, ** and * 
represent significance at the 1%, 5% and 10% levels 
respectively. 
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9.2 Appendix 2 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 12. Difference GMM Regression of Firm Performance 

Dependent variable: Price to book ratio 
   

Variable 
Model 1. 

PD1   
Model 2. 

PD2   
Model 3. 

PD3   

Prior perf (PB) 0.659 *** 0.662 *** 0.628 ** 

 
(3.11) 

 
(2.89) 

 
(2.86) 

 Firm size 2.013 * 2.622 *** 2.454 ** 

 
(1.83) 

 
(2.54) 

 
(2.33) 

 Board size 1.283 
 

0.793 
 

1.745 
 

 
(0.56) 

 
(0.29) 

 
(0.68) 

 CEO in board -0.030 
 

0.111 
 

-0.280 
 

 
(0.04) 

 
(0.15) 

 
(0.33) 

 Pay Dispersion 0.090 
 

0.010 
 

-0.258 
   (0.56) 

 
(0.08) 

 
(0.45)   

PD size dummy 0.025  -0.023  0.421  

 (0.06)  (0.04)  (0.74)  

Year dummies Included  Included  Included  

 -  -  -  

Arellano-Bond, AR (2) 0.102 
 

0.081 
 

0.073 

 Hansen 0.108 
 

0.078 
 

0.177 

 Number of instruments 20 
 

20 
 

20 

 Observations 655 
 

655 
 

655 

 Number of groups 179   179   179   
Table 12 displays the results of the difference GMM regression using PB as dependent 
variable, and including a PD size dummy reflecting if pay dispersion is above (1) or below 
(0) median in the sample. First row for each variable show coefficients and second row 
show t-values in parentheses. ***, ** and * represent significance at the 1%, 5% and 10% 
levels respectively. Model 1 include PD1 as pay dispersion measure, Model 2 include PD2 
as pay dispersion measure and Model 3 include PD3 as pay dispersion measure. 



45 

 

 

Table 13. Difference GMM Regression of Firm Performance 

Dependent variable:  Return on Assets 
   

Variable 
Model 1. 

PD1   
Model 2. 

PD2   
Model 3. 

PD3   

Prior perf (ROA) 0.283 ** 0.282 ** 0.303 ** 

 
(2.18) 

 
(2.04) 

 
(2.25) 

 Firm size 0.057 
 

0.089 
 

0.074 
 

 
(0.92) 

 
(1.20) 

 
(1.5) 

 Board size    0.176 
 

0.253 
 

0.135 
 

 
(1.05) 

 
(1.23) 

 
(0.64) 

 CEO in board 0.030 
 

0.032 
 

0.046 
 

 
   (0.81) 

 
(0.78) 

 
(1.08) 

 Pay Dispersion 0.005 
 

0.004 
 

0.008 
   (1.00)   (1.07)   (0.25)   

PD size dummy -0.011  -0.032  -0.007  

 (0.51)  (1.11)  (0.22)  

Year dummies Included  Included  Included  

 -  -  -  

Arellano-Bond, AR (2) 0.138 
 

0.164 
 

0.113 

 Hansen 0.355 
 

0.286 
 

0.260 

 Number of instruments 20 
 

20 
 

20 

 Observations 653 
 

653 
 

653 

 Number of groups 179   179   179   
Table 13 displays the results of the difference GMM regression using ROA as dependent 
variable, and including a PD size dummy reflecting if pay dispersion is above (1) or below 
(0) median in the sample. First row for each variable show coefficients and second row 
show t-values in parentheses. ***, ** and * represent significance at the 1%, 5% and 
10% levels respectively. Model 1 include PD1 as pay dispersion measure, Model 2 
include PD2 as pay dispersion measure and Model 3 include PD3 as pay dispersion 
measure. 


