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6.2.3 Heteroscedasticity 

Homoscedasticity states that the variance of the unobserved error, conditional on 

the independent variables is constant. Homoscedasticity fails, i.e. 

heteroscedasticity occur, whenever the variance of the unobserved factors changes 

across different segments of the population, where the segments are determined 

by the different values of the independent variables (Wooldridge, 2016). 

Furthermore, if heteroscedasticity occurs in our residuals, this could weaken the 

validity of our tests, leading us to draw incorrect conclusions and inferences. To 

deal with and mitigate the presence of heteroscedasticity we follow the former 

approach applied for the non-normality issue, thus apply the natural logarithm to 

the revenue-, CEO age- and CEO tenure- variables. Additionally, we incorporate 

heteroscedasticity-robust standard errors into our models, which is in alignment 

with our substantial sample size, allowing heteroscedasticity to appear 

(Wooldridge, 2016).    

 

Table 11: ROA & ROE Values Prior- and Posterior to Winsorization 
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6.2.4 Multicollinearity 

The phenomenon of multicollinearity occurs when the explanatory variables are 

highly correlated with each other. We often distinguish between perfect- and near 

multicollinearity, where perfect occurs when we have an exact relationship 

between two or more variables, and near occurs when there is a non-negligible, 

however not perfect relationship (Brooks, 2008). Furthermore, as a rule of thumb, 

an absolute correlation coefficient of larger than 0.7 among two or more 

explanatory variables indicate occurrence of multicollinearity (Molala, 2019). 

Moreover, to depict the various correlations in a more sensible manner, we 

present the correlation matrix in Table 12 below.  

Studying the various correlation coefficients, the largest coefficient equals 0.44 

between ROA and the Profit Dummy. Hence, our correlation coefficients are 

within a justifiable interval, thus no clear signs of multicollinearity issues.  

 

6.2.5 Autocorrelation 

The phenomenon of auto- or serial correlation occurs when the error terms of the 

variables are correlated with one each other (Brooks, 2008). The appearance 

usually shows when we work with longer time series. Thus, for the following 

model where we work of data spanning 18 years, we find it relevant to assess. We 

utilize the Wooldridge test, which can be implemented when testing for serial 

correlation in panel-data models (Drukker, 2003). The null indicates no serial 

correlation in our model. However, the test results show that we have presence of 

autocorrelation in the error terms, thus we reject the aforementioned null, 

presented in Appendix 13. Furthermore, to reduce this issue we utilize the 

equivalent procedure as for the presence of heteroscedasticity, and apply robust 

standard errors.   

 

Table 12: Correlation Matrix 
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6.2.6 Endogeneity 

Endogeneity occurs when a variable that is excluded in our model, is related to a 

variable we have included in our model (Pinzon, 2016). The main issue with 

endogeneity is the prevention it has on making causal inference. Moreover, to 

mitigate and prevent endogeneity, and the issue of double causality regarding 

CEO turnover and company performance, we apply lagged values of the 

independent variables, namely ROA, ROE and the Profit Dummy. We point out 

that the application of our lagged variables do not certainly remove the 

endogeneity. However, the article “Organizational Form, Ownership Structure, 

and CEO Turnover: Evidence From The Property – Casualty Insurance Industry” 

(Cheng, Cummins & Lin, 2015) among several, show that the endogeneity is 

sufficiently mitigated if we use the aforementioned procedure. Furthermore, by 

including relevant variables in our models, this will mitigate the endogeneity 

problem.  

 

6.2.7 Regression Models 

In the following section we specify our regression models. In the application of 

the model on our panel data we utilize Stata. This provides us with odds ratios and 

standard errors for all the independent variables. Furthermore, we are provided 

with the marginal effects on each independent variable. The specification of the 

regression is inspired by previous studies researching similar topic (Ahmed & 

Hellerslia, 2019; Enarsson & Magnusson, 2017).  

 

6.2.7.1 Does Performance Affect CEO Turnovers? 

In this regression model we want to use the independent variables as our 

performance measures, with the inclusion of the control variables as additional 

explanatory variables. Moreover, the expectation for this regression involves a 

negative relationship between company performance and CEO turnover.  

 

𝑝(𝐶𝐸𝑂 𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟 = 1) =  𝛼0 + 𝛽1𝑅𝑂𝐴 + 𝛽2𝑅𝑂𝐸 + 𝛽3𝑃𝑟𝑜𝑓𝑖𝑡𝐷 + 𝛽4𝑅𝑒𝑣𝑒𝑛𝑢𝑒 +

𝛽5𝐶𝐸𝑂𝑎𝑔𝑒 + 𝛽6𝐶𝑜𝑚𝑝𝑎𝑛𝑦𝐴𝑔𝑒 + 𝛽7𝐶𝐸𝑂𝑡𝑒𝑛𝑢𝑟𝑒 + 𝛽8𝐶𝐸𝑂𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝   (6.5) 

 

, where 𝑝 = the probability of CEO turnover. 

 

Shifting attention to the independent variables functioning as performance 
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measures, our expectation is that 𝛽1, 𝛽2 and 𝛽3 will be significant and negative. 

Hence, we expect a negative relationship between performance and CEO 

turnover. Moreover, we are provided with the odds ratio and the negative 

relationship should be highlighted with odds ratios lower than one.  

 

6.2.7.2 Changes in Performance Post CEO Turnover 

In our last supplemental model we incorporate the change in ROA and ROE from 

time t=0 to t=3, subject to the event of turnover. Hence, if there has been a CEO 

turnover in t=0, we want to examine if the turnover impact the change in 

accounting performance from when the CEO is appointed to the third year 

posterior to the appointment. We use the span of three years to let the CEO 

incorporate his philosophy and let him make his mark (Zhang, 2008). From the 

former regression model the other deviation is the inclusion of the binary variable 

𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟_𝐷𝑡 as an independent variable, corresponding to 1 in the case of a CEO 

turnover in year t and 0 if else. Holding the rest of the regression model 

unchanged, in terms of lagging both ROA and ROE with 1 year, we control for 

and fix the performance prior to the change in CEO. In this way, we obtain the 

real change in performance, by isolating the performance prior to the event.  

 

∆𝑅𝑂𝐴= 𝛼0 + 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟_𝐷𝑡 + 𝛽2𝑅𝑂𝐴𝑡−1 + 𝛽3𝑅𝑂𝐸𝑡−1 + 𝛽4𝑃𝑟𝑜𝑓𝑖𝑡_𝐷𝑡−1 +

𝛽5𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡 + 𝛽6𝐶𝐸𝑂𝑎𝑔𝑒𝑡 + 𝛽7𝐶𝑜𝑚𝑝𝑎𝑛𝑦𝐴𝑔𝑒𝑡 + 𝛽8𝐶𝐸𝑂𝑡𝑒𝑛𝑢𝑟𝑒𝑡 +

𝛽9𝐶𝐸𝑂𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝𝑡        (6.6) 

 

∆𝑅𝑂𝐸= 𝛼0 + 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟_𝐷𝑡 + 𝛽2𝑅𝑂𝐴𝑡−1 + 𝛽3𝑅𝑂𝐸𝑡−1 + 𝛽4𝑃𝑟𝑜𝑓𝑖𝑡_𝐷𝑡−1 +

𝛽5𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡 + 𝛽6𝐶𝐸𝑂𝑎𝑔𝑒𝑡 + 𝛽7𝐶𝑜𝑚𝑝𝑎𝑛𝑦𝐴𝑔𝑒𝑡 + 𝛽8𝐶𝐸𝑂𝑡𝑒𝑛𝑢𝑟𝑒𝑡 +

𝛽9𝐶𝐸𝑂𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝𝑡        (6.7) 

 

As the aforementioned empirical studies find ambiguous results on the change in 

accounting measures posterior to a CEO turnover, and furthermore the lack of 

studies comprising the energy industry, we do not have clear expectations on how 

the turnover will affect the performance. However, stemming from the previous 

analysis corresponding to the stock price reactions, assuming rationality in the 

marketplace, we would not expect the change in performance to be significantly 

positive.  
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6.2.8 Regression Analysis 

In the following section we present the results and analyses from the stated 

regression models. 

 

6.2.8.1 Does Performance Affect CEO Turnover? 

The results from the regression model 6.5 are presented in Table 13 below. 

Moreover, we see that the odds ratios for the performance measures are below one 

with corresponding negative marginal effects. Thus, our results indicate a negative 

relationship between company performance and CEO turnover, i.e. a negative 

ROA increases the probability of a CEO turnover to occur. However, both the 

coefficients of ROE and the profit dummy are insignificant, with only ROA 

statistically significant at the 10% level.  

 

 

 

 

 

 

 

 

 

 

 

Focusing on the economic interpretation of the corresponding marginal effects, 

we put emphasis on ROA and ROE. We create two independent scenarios where 

ROA and ROE individually decline from the 50th- to the 25th percentile, and 

consequently report the effects. First, a decline in the ROA from the 50th- to the 

25th percentile causes a 4% reduction in ROA. Consolidating the 4% reduction in 

ROA with the corresponding marginal effect of the variable, the probability of a 

CEO dismissal increases by 0.33%. Similarly, a reduction in ROE from the 

sample median to the 25th percentile causes a 18% decrease in ROE. Furthermore, 

this means that the probability of a CEO dismissal increases by 0.097%. The 

economic interpretation aligns well with Jenter & Lewellen (2014) who infer that 

the probability of being replaced escalates when firms perform below standard.  

 

Table 13: Regression Output For Accounting Measures I 
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Following up on the statistical interpretation of the results, a possible explanation 

for the insignificant performance measures regarding ROE and the profit dummy 

could be a result of our construction of the CEO ownership variable. Mentioned 

earlier, we removed CEOs in controlling ownership positions. However, we 

notice that the median of the CEO ownership constitutes a stake equivalent to 

almost a third of the total ownership of the company. Thus, the average CEO still 

have substantial influence through the large stake the CEO holds in the company. 

Bearing this in mind it could be argued that the average company and the 

corresponding board of directors will have more tolerance and patience regarding 

the poor performance in a higher degree compared to firms where the CEO has 

less ownership.  

 

Furthermore, an explanation regarding the insignificant profit dummy could be 

that a year of financial struggle in terms of negative profit is not sufficient to 

dismiss the CEO. This align with companies focusing on a long-term horizon, and 

especially where a large part of the energy industry is faced with a lot of 

cyclicality and corresponding volatility. 

 

Another reason for the insignificant result could be that a large fraction of our 

CEO turnovers are non-disciplinary, where the CEO choose to leave voluntarily 

and not being forced or dismissed. Our control variables should account 

adequately for this, however, we have the variable CEO age and CEO tenure with 

contradictory signs here. A counterargument to the non-disciplinary argument 

relates to Bhagat et al. (2010), showing that CEOs with a higher stock ownership 

have a lower probability of leaving, which is more representative for the majority 

of the CEOs in our sample.  

 

10220080963551GRA 19703



 

 

63 

6.2.8.2 Changes in Performance Post CEO Turnover   

Following the regression models 6.6 & 6.7 on the change in accounting 

performance, we notice from Table 14 below that the change in the performance 

measures i.e. ROA and ROE are not affected significantly from the CEO turnover 

variables. Touched upon in the previous section, the change in accounting 

performance after a CEO turnover is rather ambiguous. We find evidence that the 

CEO turnover event does not isolated improve nor deteriorate accounting 

measured performance.  

In section 6.2.8.1 we find that ROA affect the probability of a CEO turnover 

occurring. However, reasoned from both the insignificant turnover coefficients 

from the table above we find that CEO turnovers does not lead to improvement in 

the accounting related performance measures in the time horizon of 3 years. If the 

CEO turnover does not lead to performance improvement we could question the 

lack of quality related to the turnover, which would fall back on the people 

responsible for the turnover decisions. Our results above could indicate that the 

former, average CEO is dismissed ahead of what would be an optimal and 

efficient moment for the company. Moreover, lack of quality related to the event 

of turnover could be a sign of inefficient decision making and thus monitoring by 

the board. With the aim of setting these results in context with those from the first 

part, we draw the following reasoning: We see from the last part that ROA 

impacted the probability of a CEO turnover happening, however, there is no sign 

of improvement in ROA posterior to the CEO turnover. We could infer that the 

company does not obtain the results it aims at, and what we experience are 

inefficient decisions by the people responsible for the event to take place. If the 

investors are familiar with these results and the additional inefficient board 

decisions, the average stock price reaction posterior to the CEO turnover could be 

justifiable, as the CEO turnover does not create value for the accounting related 

Table 14: Regression Output For Accounting Measures II 

10220080963551GRA 19703



 

 

64 

performance measures.  

 

6.2.9 Causality Remarks 

We do find evidence which implies that one of our two accounting measures 

affect the probability of the event of CEO turnover. Hence, we find that CEO 

turnover happen because of firm performance amongst other variables. This 

causality is not perfectly mechanical, however, our results show that poor 

performance contributes to a higher probability of a CEO turnover event. 

Studying the reverse causality, namely if firm performance change because of the 

CEO turnover we have two ambiguous cases. One, firm performance in terms of 

stock price reaction is impacted negatively. Second, change in accounting 

measures does not lead to a positive improvement nor deterioration of firm 

performance.  

 

In terms of accounting measures and the study of causality, we find evidence that 

performance affect CEO turnover, however, we also find justifiable evidence that 

the CEO turnover does not impact the performance of the firm. We constructed 

the regressions in a robust manner to isolate previous performance, keeping 

performance prior to the turnover constant with the inclusion of lags and control 

variables. However, in terms of stock prices we have evidence that the immediate 

stock price reaction is negative studying the day of the CEO turnover and the day 

after. We have not elaborated on the reverse relationship, namely how the 

performance in terms of stock price affect the CEO turnover probability. 

Moreover, studying the stock returns around the time of the CEO turnovers is 

useful to address the aforementioned endogeneity concerns, as previous 

performance of the company should already be reflected in the stock price before 

the CEO turnover. 

 

7. Conclusive Remarks 

The objective of this master thesis is to investigate how CEO turnover affect 

performance for energy companies. We provide the application of event studies 

with respect to stock price reactions, and furthermore an assessment of the 

accounting related performance measures both prior and posterior to CEO 

turnover. With the former as our main part, we constructed seven hypotheses. The 

first hypothesis looked at the stock price reactions in terms of abnormal returns 
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for various event windows posterior to the CEO turnover. The next six hypotheses 

examined how various CEO attributes would impact the abnormal returns. 

Furthermore, to increase the robustness of our study, we winsorized the returns 

and instead of using the energy index as our normal return measure we 

incorporated the oil price. Moreover, the inferences and conclusions from the 

findings were similar to the initial analyses with minor deviations.  

 

For the first hypothesis, described throughout our thesis as the “average CEO 

turnover impact”, we found that the immediate stock price reaction on the day of 

the event and the day after is significantly negative. Incorporating the relationship 

between CEO attributes and the abnormal returns we found both expected and 

unexpected results. Firstly, for our main CEO attributes none of the turnovers 

where the CEO incurred such attributes lead to a positive impact on the 

performance through our stock price measurement. We therefore isolated and 

distinguished the numerous effects by a comparison with the abnormal returns 

resulting from the average CEO turnover. For some of our variables we found 

mixed results, also stemming from a limited sample size from CEOs with these 

traits. In the second hypothesis, the appointment of an insider had less negative 

impact on the returns compared to the average turnover. Examining major 

changes going from insider to outsider, companies suffer a momentous loss on the 

date of the turnover which arguably is related to negative market reactions due to 

uncertainty regarding short-term performance. In the third hypothesis, the hire of 

an elderly CEO yielded mixed results, however, the rapid reaction after a day 

resemble a more negative impact on the returns than both the average CEO and 

the younger CEO. Moreover, we found that this was in alignment with previous 

studies as elderly CEOs tended to be more risk averse, thus align the CEOs and 

the company’s risk preferences in a more proper way. Furthermore, the former 

results were quite similar to our findings of the appointment of a CEO who 

constitutes longer CEO tenure, related to the fourth hypothesis. There are reasons 

to infer that the more experienced CEOs reflect many of the elderly CEOs, thus 

incur a higher degree of risk aversion, which we saw that the stock market reacted 

in a negative manner to. Additionally, inspecting major changes replacing an 

experienced CEO with an unexperienced, results show that this change is inferior 

compared to the average CEO turnover and the appointment of experienced 

CEOs. 
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In the fifth hypothesis, we saw that the announcement of a new male CEO did 

affect the abnormal returns more negatively than the average, which supported the 

ideas of the lack of gender diversity. When compared to the appointed female 

CEOs this argument became stronger, where the corresponding abnormal returns 

yield positive returns. However, our findings on the female CEOs resemble a 

limited sample size and therefore cannot be of certainty. In the sixth hypothesis, 

we find results corresponding with our initial expectation and previous empirics 

when it comes to the appointment of a CEO with higher education. Hence, 

appointing a higher educated CEO yields a less negative impact on the abnormal 

returns compared with the average CEO turnover. For comparison we looked at 

the results from a lower educated CEO, and we find this impact to be substantially 

more negative than for the average CEO turnover. Studying major changes 

appointing a lower educated CEO when the predecessor was highly educated, we 

see that the results are inferior to both the average appointment of a less educated 

CEO and the average CEO turnover. Finally, looking at the seventh hypothesis, 

and the impact of a forced CEO turnover, the reaction is less negative than the 

average turnover which aligns with the intuition of previous studies. On the 

contrary, we find that a natural CEO turnover impacts the abnormal returns more 

negatively than the average turnover.  

 

In the second part of the thesis, we utilized accounting-based performance 

measures. With this data available we could study both relationships and also the 

reverse causality. First, we examined whether accounting measures such as ROA 

and ROE impacted the CEO turnover. We found a negative relationship, meaning 

that a higher ROA would reduce the probability of a CEO turnover to occur. 

Second, we examined changes in performance posterior to a CEO turnover. 

Looking at changes in ROA and ROE from the year of the turnover to three years 

after, we found both turnover coefficients to be insignificant, showing signs of 

inefficient decision making and monitoring from the boards.  

 

We have studied CEO turnovers’ impact on performance through both the stock 

price reaction and the accounting measures. Interestingly, we find different 

results. Where the stock price reaction, measured through the abnormal returns is 

negatively impacted, we find no support for performance improvement posterior 

to a CEO turnover for the energy companies. These evidence could be explained 

10220080963551GRA 19703



 

 

67 

in context. If investors hold the knowledge of inefficient decision making from 

the boards, implied through former CEOs dismissals prior to ideal moment in 

time, the negative stock price reaction could be justifiable.  

 

7.1 Limitations & Further Research 

Briefly touched upon in section 3.3 we elaborate with regards to certain data 

limitations. The data sample which is collected from the CCGR database and 

applied in chapter 6 holds some limitations regarding forced and voluntary 

turnovers. As the CCGR database refrain from presenting the designated firm 

names applicable for each company’s accounting-based performance, we are 

prevented from examining whether a CEO turnover within the company is forced 

or voluntary. Moreover, this could affect our results primarily when assessing 

whether the accounting-based performance could impact CEO turnovers. Our 

perspective is clearly permeated, meaning that companies will dismiss the CEO if 

the performance are poor, rather than the CEO would voluntarily walk away from 

his role. This is not necessarily the case, and optimally we would like to 

distinguish between the two phenomena. However, the issue of forced and 

voluntary turnovers were thoroughly studied in the primary analysis conducted in 

chapter 5. 

 

Furthermore, our sample size of CEO turnovers in Nordic energy companies are 

somewhat limited at 112 turnovers. Clearly, we would prefer the sample size to be 

larger, however, given the desire to mainly focus our research towards one 

industry within a restricted geographical area, we accepted a relatively small 

sample size. Additionally, the inclusion of delisted companies mitigates some of 

the limitations associated with the sample size. Moreover, in chapter 6 we 

disregard companies in which the CEO possess higher than 50% ownership stake 

in a firm, which eradicate a major portion of the sample. However, this is a 

necessary precaution given the low probability of a CEO turnover in a company 

where the CEO possess higher than 50% ownership stake. A limitation related to 

this benchmark is that the CEO could still possess an ownership stake of e.g. 45% 

and remain the largest shareholder in the firm. Given the necessity of maintaining 

an adequate sample size, we decided not to speculate whether the CEO remained 

the largest shareholder and enforced this benchmark on the collected data. 
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While analysing CEO attributes we included a discussion and analysis of reverse 

attributes in addition to major organizational changes. As mentioned throughout 

this discussion, these analyses are conducted on small sample sizes, which forced 

us to be cautious with drawing any absolute concluding remarks. This portion of 

the analysis is a mere contribution to our primary analysis, thus we do not find the 

limitation to be severely affecting the thesis.  

 

Previously touched upon, in the second part of the study we examined the CEO 

turnover-performance relationship from both perspectives. However, in the first 

part of the study, we only elaborate on CEO turnovers impact on the stock price 

reactions, and not the reverse relationship. Even though our main part in this 

chapter is the event study and the stated causality, we could have further 

elaborated on the reverse relationship to look at the potential double causality this 

could imply. 

 

The reverse relationship between stock price reactions and CEO turnovers could 

prove to be interesting inspecting further for future research. Moreover, in this 

study our focus is one particular industry, but it would be interesting for further 

research to either study a different industry across the Nordic countries, e.g. 

finance, or include several industries which would be beneficial to investigate 

how industrious exogenous shocks affects the relationship between CEO 

turnovers and performance. Including exogenous shocks across industries would 

be beneficial for further inspecting potential causality issues. Additionally, our 

methodology is as previously mentioned easily applicable in other contexts or 

settings, where future researchers could potentially examine this topic further in 

other countries in Europe. This could possibly provide a larger sample size and 

increase the credibility of the results. Lastly, the supplementary analyses we 

provided in terms of major organizational changes revealed interesting results, 

however the sample sizes were insufficient to draw explicit conclusions based 

exclusively on these analyses. Thus, future research could further elaborate on this 

segment, where they mainly conduct research based on these major changes 

following a turnover and examine their influence on firm performance. 
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Appendix 3: Regression Output for Outsider CEOs 
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Appendix 6: Regression Output for Lower Tenure CEOs 
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Appendix 11: Summary Statistics & Regression Output w/ Oil Index as Normal 

Return Measure, Hypothesis 2-7 
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Appendix 12: Summary Statistics & Regression Output, Winsorised Values 
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