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Abstract 

Using unique data from Denmark, we study the effect of CEOs’ education on their green 

orientation in private-life and corporate decisions. We start by showing that better-educated 

CEOs exhibit greater concerns for climate change, as proxied by a survey measure of 

environmental preferences. Next, we show that better-educated CEOs own more 

environmentally efficient cars. Employing firm-level data, we further show that CEO 

education improves corporate energy efficiency. We derive causality using hospitalization 

events: the hospitalization of highly educated CEOs induces a drop in firms’ energy 

efficiency, whereas the hospitalization of low-education CEOs does not have any significant 

effect. Finally, we show that our results are mostly driven by the length of education rather 

than by holding degrees in business or technical disciplines.  
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1. Introduction 

Economists have extensively studied the importance of education for a broad array of 

outcomes including labor market returns (e.g. Card 2001), lifetime wealth (Oreopoulos 2007), 

financial decision-making (Cole et al. 2014) but also health (e.g. Lleras-Muney 2005; 

Lundborg et al. 2016) and crime (e.g. Lochner and Moretti 2004). This literature suggests that 

education is not only a primary driver of private welfare but may accrue broader benefits to 

the society at large.1 The notion that education may be beneficial for societal returns can be 

traced back to Putnam (1995: 672), who once suggested that: “education is by far the 

strongest correlate that I have discovered of civic engagement in all its forms”. Empirical 

studies have provided support for Putnam’s seminal statement by showing that education 

positively affects voter participation, support for free speech, public awareness and political 

involvement (Dee 2004; Milligan et al. 2004).2 

We contribute to this literature by studying the impact of education on CEOs’ 

environmental orientation in their private-life and in their corporate decision-making. CEOs 

provide a context of utmost importance to study the effect of education on environmental 

outcomes. First, CEOs have ultimate influence on firm actions, which amplify the 

consequences of their environmental commitment (or lack thereof). Second, CEO decisions 

may significantly influence the environmental sustainability of other firms in the value chain, 

e.g. via stakeholder engagement and knowledge transfer. Despite such relevance, the effect of 

CEO education on environment-related decision-making remains, to our knowledge, largely 

unexplored.  
																																																													
1 See Krueger and Lindahl (2001) for a discussion. 
2 Along this line, Huang et al. (2009) provide meta-study evidence showing that education especially increases 
social trust and participation, while Brand (2010) shows that these effects are even stronger for people who are 
otherwise were less likely to obtain higher education. 
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Building a unique dataset from Denmark, we start by establishing the effect of CEO 

education on the individual perception of climate change threats, as proxied by a survey-based 

measure of environmental concerns covering more than 5,000 CEOs in 2015. Our results 

indicate that highly educated CEOs are significantly more concerned about climate warming. 

This finding holds controlling for confounding factors such as gender, age and income, and 

also tackling endogeneity concerns by using parents’ education as instrumental variables for 

CEO education.  

Next, we establish the material implications of such greater environmental awareness 

using CEOs’ car purchase decisions. Cars represent a relevant household consumption choice, 

which reflects to a certain extent the household socioeconomic condition (Kahn 2007; 

Gallagher and Muehlegger 2011). Cars are often chosen as a signal of personal preferences 

and status, also when it comes to climate attitudes (Turrentine et al. 2006). Moreover, cars are 

an important driver of pollution levels. Register data provide us with information on the 

environmental efficiency of each CEO’s car. Consistent with our previous findings, our 

results indicate that CEO education has a positive and significant effect on cars’ 

environmental efficiency, as measured by: (1) greater kilometer per liter of fuel, and (2) 

greater likelihood of owning an electric car. These results hold controlling for an extensive set 

of CEO-level controls as well as, again, employing parents’ education as instrumental 

variables to increase confidence in the causal interpretation of our findings. 

 Cronqvist et al. (2012) show that there is a behavioral consistency between CEOs’ 

personal choices and firm policies, which indicates that CEOs bring their own personal 

beliefs into corporate-level decision-making. Having established the effect of CEO education 

on private environmental behavior, we turn the attention to the impact of CEOs’ education on 
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the environmental efficiency of their companies. Firms’ environmental performance is shaped 

by a complex set of firm-level and external determinants including physical properties of 

plants and buildings (e.g. Kahn et al. 2014), product market competition (e.g. Fernandez-

Kranz and Santaló 2010), energy prices (e.g. Popp 2002) and environmental policies (e.g. 

Nesta et al. 2014). A recent research has expanded our knowledge on the drivers of 

environmental performance by studying the role of organizational characteristics. Existing 

studies show, for instance, that firms with better management and corporate governance 

mechanisms achieve higher environmental efficiency than badly-governed companies (e.g. 

Amore and Bennedsen 2016; Bloom et al. 2010; Kock et al. 2012; Martin et al. 2012).  

In this study, we take a novel stance and establish the causal effect of a CEO’s 

educational level and field of study on the energy efficiency of the company he/she manages. 

To this end, we collect from the Danish Environmental Protection Agency data on the energy 

consumption of over 600 Danish manufacturing companies from 1996 to 2012. Our results 

indicate a positive relationship between the firms’ energy efficiency and their CEOs’ 

educational level: better educated CEOs use significantly less energy per output ceteris 

paribus. In economic terms, we find that an additional year of CEO education reduces 

electricity per output by approximately 7-8%, gas per output by 8%, and water per output by 

9%. 

While these results hold controlling for several variables related to the industry, firm 

and CEO level, we acknowledge that the endogenous matching between firms and CEOs 

poses an empirical challenge when interpreting our results causally. To overcome this 

challenge, we exploit CEO hospitalization events. As argued in Bennedsen et al. (2017), this 

approach helps teasing out the causal effect of CEOs on corporate policies given that 
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hospitalization events exogenously change CEO exposure without altering the CEO-firm 

match. Our results indicate that the hospitalization of highly educated CEOs has a significant 

and negative effect on a firm’s energy efficiency. However, consistent with our previous 

insights on the importance of a CEO’s educational level, we find that the hospitalization of 

low-education CEOs does not induce any significant effect on firms’ energy efficiency. 

There are two interpretations for our finding that CEO education increases firms’ 

environmental performance. The first builds on the concept that greater educational levels can 

spur managerial efficiency: according to this view, more educated managers should be better 

able to select energy-saving approaches leading to lower utilization of costly energy inputs. 

This evidence is related to Bloom et al. (2010), who find that better managerial practices are 

conducive of energy efficiency, which is in turn beneficial for firm performance. The second 

argument builds on the above-discussed association between education and civic engagement, 

which suggests that highly educated CEOs may embrace a more universalistic managerial 

style characterized by greater awareness of environmental priorities and better alignment 

between corporate and societal goals. Both of these two arguments suggest that the more-

educated CEOs may be able to achieve superior environmental performance; however, the 

first argument suggests that the positive effect of education on environmental performance 

should come from managerial skills (and is specific to the type of degree), whereas, according 

to the second, the effect should stem from the level of cumulated education. We find that a 

firm’s energy efficiency is not significantly affected by the type of CEO education (e.g. 

business or engineering vs. other fields), thus indicating that it is the level of education rather 

than the field of study that drives our result.  
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Our results offer important insights on the novel and unexplored relationship between 

educational levels of executives and the environmental impact of organizations. The seminal 

study by Bertrand and Schoar (2003) provided early evidence that the individual 

characteristics of executives have significant implications for corporate policies.3 Despite this 

large body of research, we still know surprisingly little about the role of CEO education for 

corporate outcomes. The existing evidence comes from King et al. (2016) and Miller et al. 

(2015), who documented greater financial performance of companies led by CEOs holding 

MBAs from top US schools, and from Barker and Mueller (2002) and Scherer and Huh 

(1992), who established a positive effect of CEOs’ science-related degrees on R&D spending 

(but an insignificant effect of the amount of formal education).  

By bridging the literature on managerial traits and corporate outcomes (e.g. Bertrand 

and Schoar 2003; Malmendier and Tate 2005, 2008) with research on the determinants of 

corporate environmental efficiency (e.g. Bloom et al. 2010; Popp 2002; Martin et al. 2012), 

our study provides important contributions to the long-running debate of why some 

companies are more environment-friendly than others. This is an important question to 

address for two reasons. First, from the firms’ perspective, energy consumption can be a 

significant production cost and our study suggests that managerial traits provide relevant 

variations of such costs. Second, understanding what drives firms to produce more efficiently 

can help policy-makers design effective environmental policies which take into account not 

																																																													
3 Building on the notion of managerial styles, several works have tried to understand how demographic 
characteristics such as gender (e.g. Adams and Ferreira 2009; Huang and Kisgen 2013) and age (Yim 2013; 
Serfling 2014), but also professional traits such as past experience (Dittmar and Duchin 2016), industry expertise 
(Custodio and Metzger 2013) and even military background (Benmelech and Frydman 2015) may affect 
corporate policies and performance. 
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only traditional factors such as production inputs or industry specialization but also the 

demographic and human capital traits of top executives. 

 

2. Data and summary statistics 

In this section we describe various data sources that provide us with comprehensive 

information on CEO education, climate perception, medical records, car ownerships and other 

demographics. We also discuss the match of these data with firm-level data containing 

information on both environmental and accounting items. The data sources are high-quality 

registers provided by Statistics Denmark, annual company financial and governance registers 

of all Danish limited liability firms provided by Experian, firm-level Green Accounting 

Reports administered by the Danish Environmental Protection Agency and our own CEO 

Value Survey from 2015. 

 

2.1. CEO-level data 

To study how CEO education affects their green behavior, we start by collecting an identifier 

for each CEO of Danish companies. Then, we access the Educational Register (UDDA), 

which contains data on all graduates from any Danish educational institution, from which we 

construct the CEOs’ educational attainment. From this register, we gather the years of 

education, type of degree, year of graduation and institution for each CEO from the period 

1996 to 2012. Moreover, we use other registers to collect various socioeconomic variables 

such as age, gender, residential area, marital status and income. 
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The Motor Vehicle Register (DMRB) contains extensive information on every motor 

vehicle registered in a Danish household or company. The register is updated whenever a 

vehicle undergoes a transaction (e.g. new purchase, change of ownership, scrapping etc.). For 

our study we only focus on passenger cars (thus excluding cars used for corporate purposes), 

which all have a unique identification number. The cars are all associated with the owner’s 

individual identification number. If the car is owned by a company but used by the CEO, then 

the company identification number is registered as the owner, but the CEO identification 

number is registered as the user. We are therefore able to construct a complete map of the 

Danish CEOs’ cars. The data holds information on the cars’ fuel type, fuel efficiency 

(KM/Liter gas), weight and classification.   

 

2.2. Firm-level data 

Our firm-level data comes from two separate sources, which are merged to form a 

longitudinal dataset of Danish firms from 1996 through 2012.4  

The first source is represented by the annual green reports submitted by companies to 

the Danish Environmental Protection Agency as part of the Green Accounting program, 

introduced in 1995 and aimed at increasing the public awareness of Danish firms’ 

environmental responsibilities. These reports contain energy consumption information as well 

as detailed measurements of firms’ pollution emissions. The quality of these reports is 

ensured by central supervisory authorities of the Danish Ministry of Environment and Food. 

Every firm is assigned a supervisor, who goes through the green report and evaluates its 

completeness, consistency and reliability. Disclosing environmental data has been mandatory 
																																																													
4 Notice that our dataset does not include the year 2008 due to a change in the way in which the data were 
recorded by the Danish Environmental Agency.  
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for firms in such sectors as manufacturing, infrastructure, transportation, power plants, mining 

and quarrying, and waste disposal.5 While the green reports been filed in different formats 

and to different institutions over time, it is possible to observe each firm over time. We have 

therefore accessed all the 10,091 reports and extracted the environment-related variables to 

assemble a panel from 1996 to 2012. 

 Our second source is Experian, an annual register containing detailed accounting and 

management information for all limited liabilities privately-held Danish firms. All Danish 

limited-liability companies are obliged to deliver a comprehensive set of financial items to the 

Danish Ministry of Business and Growth every year. Firms’ financial reports are to be 

approved by external accountants according to the Danish corporate law, which validates the 

data credibility. The management section of this dataset includes the names of executives and 

board members, which Danish firms are required to report annually.  

We are thus able to match the green reports, the firms’ financial reports and the 

management data with the CEO-level personal data using unique firm and personal 

identification numbers, to form unique data sets for evaluating the CEOs’ green choices both 

in their private and corporate lives.  

 

2.3. Variables and summary statistics 

The Danish educational system is primarily public and no tuition fees are therefore demanded. 

The different educational levels are categorized in: (1) Primary School, which corresponds to 

																																																													
5 The specific sectors are: iron, steel, other metals, plastic coatings, cement, glass, glass fibers, mineral wool, 
pottery, ceramics, electro graphite, carbon, asbestos, chalk, calcium, tar, minerals, organic and inorganic 
chemicals, fertilizers, medicine, dyes, food additives, plant protection substances, biocides, polyurethane foam, 
paper, cellulose, textiles, alcohol, yeast, sugar, industry bakeries, potato flour, slaughterhouses, fish meal, meat 
meal, leather, diary, sea food, shell fish and proteins. A minor legislative change was implemented in 2010, 
effectively lowering the number of firms obligated to report their Green Accounts by around 35%. 
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9-10 years of schooling mandatory for all Danes; (2) High School, which is optional and takes 

3 years; (3) Vocational Education, which is an alternative to high school and has a typical 

duration of 3 or 3.5 year (thus making 12 or 12.5 years in total).  

In Panels A-C of Table 1, we show summary statistics for the three samples employed 

in different parts of our empirical analysis: (1), the population of CEOs in 2013; (2) the CEOs 

covered in the value survey; (3) the CEOs that were matched with firm-level data. 

Throughout the paper we use three CEO samples. The first contains the universe of CEOs in 

2013, for which we have all the socioeconomic, demographic and car variables. The second is 

a subsample formed by merging the universe of CEOs in 2013 with the CEOs covered by our 

survey on environmental concerns. Third sample consist of the firms which are subject to the 

Green Report program, covering firm and CEO specific variables from 1995 to 2012. The 

table indicates that our CEOs are fairly similar across the samples. CEOs are almost 

exclusively males, 54 years old, 20 percent lives in the 5 most populated municipalities, very 

few CEOs own an electric car, only about 0.1 percent, and they have on average taken 15 

years of education on average. The CEOs are on average close to climate neutral with an 

average response value of 2.9 (in a scale from 1 to 5, where 1 is the strongest climate concern 

and 5 the weakest concern). The CEOs in the third sample are a bit older, have a higher salary 

and are to higher degree males, which may be due to the firms in this sample on average are 

bigger and only concerns manufacturing companies. 

------------------------------- 

Insert Table 1 about here 

------------------------------- 
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We now move to the summary statistics for our firm-level sample. Common to the 

literature (e.g. Bloom et al. 2010; Brunnermeier and Cohen 2003; Jaffe and Palmer 1997), we 

focus on firms that operate in the manufacturing sectors. The advantages of this choice are 

that in manufacturing industries energy usage is a significant input of the production process, 

and that production activities of different companies are relatively homogeneous. Despite our 

focus on manufacturing firms, our data contain different sub-industries within the 

manufacturing sector, which enable us to report findings that are relevant for a broad array of 

business activities. After cleansing and merging the data we obtain 426 unique manufacturing 

firms for a total of 2,477 firm-year observations.  

There is no consensus in the literature on the best way to measure energy efficiency 

(see e.g. Filippini and Hunt 2015 for a discussion). Our main variable of interest is the ratio of 

a firm’s electricity consumption to gross profits. Electricity consumption is a reliable measure 

of a firm’s overall energy consumption and it is often easy to monitor.6 Gross profits is 

defined as revenues minus cost of goods sold, a measure closely related to production value 

added, and which is used to standardize the firms’ energy consumption in order to capture a 

firm’s energy efficiency. As robustness checks, we will employ alternative standardization 

measures such as fixed assets, employees and pre-tax earnings, as well as other energy-related 

items such as a firm’s gas and water consumption. 

Summary statistics for the firms’ electricity consumption are presented in Table 2. 

Panel A shows that the average firm is fairly big with 170 employees and DKK 213 million in 

total assets using 4.3 billion kWh annually. The panel also shows that energy consumptions, 

capital and employees vary considerably, indicating a wide variation across firm sizes. This 
																																																													
6 Moreover, our sample has more electricity observations than we have for gas and water consumptions where 
missing data are more common. 
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underpins the importance of standardizing energy consumption variables using firms’ 

financial variables. Panel B shows that the firms are primarily concentrated in the Leather and 

Related, Electrical Equipment and Other Non-Metal manufacturing industries.   

------------------------------- 

Insert Table 2 about here 

------------------------------- 

Table A1 offers a detailed description of each variable used in the data analysis. In the next 

three sections, we will present our findings on how CEO education affects their green 

decision-making. We start be showing that education increases CEOs concerns about climate 

change. Next, we show that the CEOs practice what they preach and behave more green in 

both their private and corporate decisions.  

 

3. CEO education and climate change concerns 

We start by estimating a regression in which the dependent variable is the measure of climate 

change concerns, ranging from 1 to 5 (greater values indicate weaker environmental 

concerns). Given the ordered nature of such variable, we estimate the model with an ordered 

logit regression.7 The key explanatory variable is a measure of a CEO’s years of education. 

Results are reported in the first column of Panel A, Table 3, show that CEO education has a 

negative effect on the likelihood of stating weaker climate change concerns; in other words, 

longer education makes CEOs more concerned about climate change issues. To reduce 

omitted factor problems, we additionally include controls for the CEO age, a dummy for male 

																																																													
7 Our results are robust to using a ordered probit or OLS. 
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CEOs, and the logarithm of CEO income. Results, reported in the second column of Panel A, 

are largely consistent with our previous estimates. 

To establish causality, we will provide evidence from a two-stage least square 

approach. To this end, we follow the educational literature (see Hoogerheide et al. 2012 for a 

review) and employ the education of a CEO’s father and mother as instrumental variables. 

The validity condition maintains that these instruments are significantly associated with a 

CEO education. We show that this condition is valid in the first-stage regressions reported in 

the left part of Panel B, Table 3: the education of both a CEO’s mother and father has a 

positive and 1% significant effect on CEO education. The exclusion restriction required for 

the validity of our 2SLS approach maintains that parents’ education does not have a direct 

effect on CEO’s climate change concerns other than via the direct effect of CEO education. 

One candidate for the validity of this condition is CEO income: CEOs coming from more 

educated (and arguably richer) parents may also be less financially constrained (due e.g. to 

intergenerational transfer or resources) and this may influence a CEO’s environmental 

preferences. To mitigate this concern, our specification controls for CEO income.  

The right panel of Panel B presents the second stage regression, in which the key 

explanatory variable is the instrumented value of CEO education from the first stage together 

with the controls of our baseline specification. As shown, the results are fully consistent with 

our previous insights: more educated CEOs display stronger concerns about climate change 

on a 1 % significance level. The table also shows that age decreases the climate concerns 

significantly. Being a male increases the concern, while having a higher income decreases the 

concern about the future climate situation, but both insignificantly.  

------------------------------- 
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Insert Table 3 about here 

------------------------------- 

This result indicates that higher educated CEOs put greater emphasis and are more 

worried about the future state of the climate even after controlling for demographics and 

income level and coping with the symmetry problem 

 

4. CEO education and cars’ environmental efficiency 

We have found that education increases CEO’s climate change concerns. But does education 

make CEOs greener when it comes to allocation of resources and decision-making over real 

outcomes? To address this question, we start by exploring the relationship between the CEOs’ 

education and their environmental orientation in private-life decisions using data on CEO 

cars. We use the car holding of the universe of Danish CEOs in 2013 and the subsample of 

the survey CEOs evaluated in the last section, to see if there is a consistency between their 

believes and their behavior. The first dependent variable in this analysis is the logarithm of 

km per liter of fuel. Greater values tend to correspond to more environment-friendly cars. One 

potential violation of this argument is represented by Diesel engines, which are normally 

perceived as being worse for the environment but at the same time runs longer per liter; to 

avoid this confounding effect, we control for a Diesel dummy.8 Additionally, we control for 

the host of CEO-level characteristics employed in the previous section, namely CEO income, 

gender and age. To control for the confounding effect of a CEO’s area of residence (in urban 

vs. rural areas), we augment our specification with a dummy equal to one if the CEO lives in 

																																																													
8 Denmark’s Technical University’s 2015 Transportation Report show that even though diesel cars drives longer 
per liter gas, the air pollution per kilometer is far worse for diesel cars than gasoline cars. For deeper analysis on 
the environmental cost and the private consumption choice of diesel cars see Munk-Nielsen (2015).  



 
 

 15 

one of the five largest Danish municipalities and zero otherwise. Another important control is 

the CEOs’ yearly income, which correlates both with education and presumably the car 

choice and thus needs to be included to separate the income- from the education effect. We 

control for the weight of the cars and therefore estimating the environmental side of the car 

choice within the class of cars. We do this since few choose a car solely on the basis of its 

environmental footprint, i.e. the interesting question is rather whether they chose an 

environmental car within the size or class that fits their need the most. We then estimate the 

model with both OLS and 2SLS using parents’ education as instrumental variables. Results 

presented in Columns (1)-(2) of Table 4 indicate that CEO education has a significant and 

positive effect on the green efficiency of the car he/she owns. Male CEOs and CEOs with 

higher income have on average more fuel-efficient cars, whereas age and living in populated 

area lowers the fuel efficiency. Lastly and not surprisingly the table shows that heavier car use 

more fuel per KM, whereas diesel cars are more efficient.   

We validate this finding using an alternative dependent variable, i.e. a dummy equal to 

one for electric cars and zero for all other car types. Driving an electric car is often perceived 

as a strong environmental friendly signal. Column (3) of the table shows that more educated 

CEOs are significantly more likely to drive electric cars. The remaining part of the table 

validates this result using different subsamples. In column (4) and (5) we evaluate the non-

married CEOs as robustness check to observe whether family status has any significant role in 

the choice of cars. Higher education increase car efficiency, but only significantly in the OLS 

specification. The coefficient remains positive and large under the 2SLS specification, but 

with a larger standard error. In the last two columns (6) and (7) the regressions are run on the 
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CEOs from the Climate Concern Survey evaluated in the previous section. The results are 

consistent with the other samples.  

------------------------------- 

Insert Table 4 about here 

------------------------------- 

Education matters for the choice of cars. The more educated CEO chose more fuel-

efficient cars, which indicate that better educated CEOs behave accordingly to their beliefs by 

easing the climate burden through the choice of cars.  

 

5. CEO education and corporate environmental performance 

In this section, we establish the causal relationship between the length of CEO education and 

a company’s energy efficiency. Then, we look deeper into a CEO’s field of study and explore 

whether the relationship with energy efficiency derives from CEOs having longer educations 

in general or from CEOs having obtained degrees in specific fields. To conduct these analyzes 

we apply the third sample consisting of firm-level financial and energy variables together 

with detailed CEO-level education and demographics variables over the years from 1996-

2012. 

 

5.1. Main findings 

We begin by analyzing the relationship between CEO educational level and firms’ energy 

efficiency. To this end, we start by estimating the following regression model:  

!!" = !!!"#$%&'()!" +  !!!!" + !!!!" + !!"#$%&'(! + !!"#$! + !!"    
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where yit is the outcome variable, which will be  firm i’s measures of energy efficiency at time 

t. Education measures a CEO’s educational level, measured in years. !!" is a vector 

containing CEO characteristics such as age and gender, which may also correlate with 

environmental attitudes and thus confound the education effect. !!" is a vector containing firm 

financial variables, such as capital intensity and growth rate in total assets (as proxy for a 

firm’s investment), which are commonly employed in the environmental economics literature 

(e.g. Bloom et al. 2010).9 Industry is a set of 2-digit industry dummies that capture the time-

invariant sectoral heterogeneity within the manufacturing sector, and Year is a set of year 

dummies included to absorb time effects common to all firms. We estimate this regression 

model with pooled OLS and compute robust standard errors clustered at firm-level to account 

for both heteroscedasticity and serial correlation by firm in the structure of residuals.10 

Table 5 shows the results using the logarithm of electricity over gross profit as 

dependent variable. In Column (1), we regress such electricity ratio on a CEO’s educational 

level and only control for year and industry dummies. As shown, the level of CEO education 

is negatively and significantly correlated with the energy consumption per gross profits. In 

economic terms, the coefficient indicates that an additional year of CEO education increases 

energy efficiency by around 8%. Column (2), confirms that this coefficient remains negative 

and significant when controlling for CEO characteristics. 

Next, in Column (3), we additionally control for a firm’s capital intensity and growth 

rate. Focusing on such control variables, we find that the coefficient of firm growth, measured 

																																																													
9 In untabulated checks, we further validate our findings using a broader set of controls including e.g. the ratio of 
intangibles to total assets. 
10 Notice that since our key educational variable does not change over time (unless for the rare cases of CEOs 
getting new educational degrees at later stage, or of CEOs changing firms), we do not include firm fixed effects 
in our analysis. We will address concerns of omitted factor bias in Section 3.2. 
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as a firm’s annual growth in total assets, is associated with lower energy efficiencies, either 

because growing firms sacrifice environmental goals during the expansion process or because 

higher energy intensities support the firms in growing. Moreover, we find that more capital 

per worker is associated with higher energy efficiency, indicating that capital intensive firms 

are better at lowering their energy consumptions per gross profits. Despite the inclusion of 

these controls, we find that the main findings on CEO educational level remain negative and 

significant at the 5% level. 

------------------------------- 

Insert Table 5 about here 

------------------------------- 

Taken together, these results suggest that the more educated CEOs manage their firms 

more efficiently from an environmental standpoint. Before looking deeper into this finding 

and analyzing the effect of different educational degrees, we provide a number of checks to 

establish the causal direction and assess the robustness of our results. 

 

5.2. Causal Interpretation of CEO Effects 

Our findings so far offer some strong indication that CEO educational levels are positively 

associated with firms’ energy efficiency. Our baseline estimates included a host of 

confounding factors to rule out concerns of omitted factors. Nevertheless, interpreting our 

results causally remains problematic due to well-known concerns of endogenous matching 

between CEOs and firms (e.g. Custodio and Metzger 2014).  

To rule out this concern, we employ an identification strategy based on CEO 

hospitalization events. The key benefit of this strategy is that CEO hospitalization, mostly 
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exogenous to firm outcomes, alters CEO exposure keeping constant the match between a 

CEO and its company. Moreover, this approach enables us to augment the model in Section 

3.1. with both firm and CEO fixed effects thus further mitigating omitted factor concerns: we 

can estimate the causal effect of the CEOs’ impact by exploiting the variation of their 

absences over time. Given these benefits, CEO hospitalization has been used to estimate the 

causal effect of corporate leaders on firm policies and profitability (Bennedsen et al. 2017). 

Our data source for this test is the National Patient Register (NPR), which contains all 

public and private secondary health care interactions in Denmark, including individual level 

information on the patients’ duration of the hospitalization and primary medical condition.11 

Using this data, we count the days, which the CEOs were hospitalized in the year up to and in 

the year of measurement. We then use this variable as key explanatory variable together with 

the additional time variant controls used in our baseline specification. Using this specification 

enables us to evaluate the effect of CEO absences. 

In Table 6, we present hospitalization data broken into CEOs’ educational levels and 

length of the stay. Out of the total 2,477 firm-year observations, we have identified 240 firm-

years in which a CEO has been hospitalized for at least one day, i.e. 10 % of the total number 

of firm-year observations. For the econometrician, CEO hospitalizations are interesting for 

three reasons. First, they occur more frequently than most of other CEO shocks used 

previously in the literature (such as sudden death). Second, while most CEO shocks only have 

limited variation – whether the event occurred or not - the hospitalization event vary across 

CEOs in the duration as well; this heterogeneity can be exploited to estimate the impact of 

CEO presence at the firms. Third, even though most hospitalization spells are short, the 
																																																													
11 The vast majority of hospitalizations are governed by the public health care system. Approximately 95% of the 
hospital spending in Denmark is financed through public expenditures. 
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duration of absence from the office is typically much longer. Bennedsen et al. (2017) find that 

5 days of hospitalization effectively mean 39 days of absence from the office (indicating that 

even short spells of CEO hospitalization can lead to a significant decrease in the effective 

work hours). 

------------------------------- 

Insert Table 6 about here 

------------------------------- 

As the table shows, CEO hospitalization events both vary in the intensive and the 

extensive margins, i.e. variation in both the events of being hospitalized and the duration of 

the hospitalization. Moreover, as further validation of our approach, the table highlights that 

hospitalizations do not vary significantly across the CEOs’ education levels. 

We estimate our regression using three subsamples divided on the level of a CEO’s 

education, namely low, medium-high, and high (i.e. non-college degrees, undergraduate 

degrees and master degrees or higher). We apply a firm and CEO fixed effect model to 

exploit the variation of the CEO absences over the years in order to evaluate the CEO’s 

impact on the firm’s energy efficiency. Results are reported in Table 7, as shown, we find that 

hospitalization events of low- and medium-educated CEOs do not have any significant effect 

on firms’ energy efficiency (Column 1-4), indicating that the low and medium-educated 

CEOs have no significant influence on the firms’ energy performances. By contrast, moving 

the attention to Columns (5)-(6), we find that the hospitalization of CEOs with higher 

educational achievements induces negative and significant effects on firms’ energy efficiency. 

For each day a highly educated CEO is in the hospital the energy efficiency declines by 
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around 7%.12 These results show that CEOs holding a master degree have a significant 

positive impact on the firms’ energy efficiency. These results can be interpreted causally, 

since this model specification isolates the empirical consequences of varying CEO effort (or 

effective work supply) for the specific CEO within the firm. 

------------------------------- 

Insert Table 7 about here 

------------------------------- 

5.3. Robustness checks 

In this section we start by addressing the concern that CEO education is correlated with other 

factors influencing CEO incentives and effort provision, which may in turn be correlated with 

energy efficiency. CEO compensation policies may affect the incentives to manage efficiently 

the company for the long run, especially when compensation is a function of long-term 

performance rather than short-term results. In this latter case, we expect that greater 

compensation extend time-horizon in managerial decision-making thereby making the firm 

more focused on long-term sustainable goals rather than short-term financial results.13 Due to 

its positive association with CEO education (see e.g. Custodio et al. 2013 on the MBA 

premium of US CEOs), executive pay may represent a relevant omitted factor of our analysis. 

To reduce the bias coming from unobserved CEO incentives, we control for the logarithm of 

CEO total compensation, which captures variations in the incentives of CEOs to provide 

effort within the firm and manage the company more efficiently. Results in Columns (1)-(4) 

																																																													
12 In interpreting these results it is useful to bear in mind that hospitalization events may have broader 
consequences for a CEO’s attendance that go beyond the mere count of hospital days and thus induce longer 
absence spells. 
13 See Flammer et al. (2016) for a broader discussion on the nexus between corporate social responsibility and 
executive compensation. 
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of Table 8 show that CEO compensation is positively correlated with firms’ energy 

efficiency. Nevertheless, we find that the coefficient of CEO educational level remains 

economically and statistically significant at the 1% level. 

------------------------------- 

Insert Table 8 about here 

------------------------------- 

Due to data limitations, we are unable to disentangle the specific effects of long term 

equity-based vs. short-term pay items in the CEO’s pay package. However, we can control for 

equity alignment by including a dummy equal to one if the CEO is a significant shareholder 

of the firm (i.e. he/she owns at least 5% of the equity capital). Results reported in Columns 

(5)-(6) of Table 8 confirm that CEO education is associated with energy efficiency, whereas 

CEO ownership does not have any robust statistical effect.14 

 Next, we operationalize our dependent variable in alternative ways by turning our 

attention to another energy source such as water consumption. This item is again normalized 

using gross profits. Column (1) of Table 9, provides the estimates obtained using this ratio as 

dependent variables in our baseline specification and confirms that CEOs with longer 

education manage more energy-efficient firms.15 

------------------------------- 

Insert Table 9 about here 

------------------------------- 

																																																													
14 Notice that the positive effect of CEO education is robust to the joint inclusion of CEO pay and CEO equity 
ownership as controls. 
15 We have also used the logarithm of gas consumption to gross profits as dependent variable and found evidence 
consistent with our main results, though the statistical significance is weaker possibly owing to a smaller sample 
size (gas items are less available than electricity or water items). 
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Gross profits reflect the production’s value added and therefore provide a reliable item 

to standardize firms’ energy consumption items. However, one drawback of this approach is 

that after we take the logarithm of the resulting ratio we omit 29 firms with negative gross 

profits. To avoid this problem and test the robustness of our results, we employ alternative 

standardization methods. Results are reported in Columns (2)-(4) of Table 9, in which we use 

as dependent variable electricity over fixed assets, employees, and pre-tax earnings. As 

shown, the effect of CEO educational length is negative and significant across most columns.  

Collectively, these tests confirm that better-educated CEOs run more energy-efficient firms.  

 

5.4. CEOs’ field of study 

So far we have shown that CEO education increases a firm’s energy efficiency. Previous 

studies (e.g. Bloom et al 2010) have documented a significant association between managerial 

quality and firms’ environmental performance. From this perspective, it is possible that our 

findings are driven by greater education in specific fields such as business studies, which 

endow CEOs with better skills and training in managing firms efficiently by requiring fewer 

energy inputs. A related argument suggests that CEOs with a technical background may have 

a deeper practical understanding of the products and production units and may therefore also 

be able to increase a firm’s production efficiency. 

To establish the effect of a CEO’s field of study on environmental efficiency, we 

divide their educational achievements into four different categories. The first is “short 

educations”, which contains all education lower than college degrees, whereas we divide all 

“long education” into three groups: (1) business (including economics and management); (2) 

technical (including engineering and environmental degrees); and (3) other (including 
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humanities, sociology, legal studies and so on). The vast majority of CEOs with long 

education did their studies in either business or technical-oriented fields, while about 7% of 

them finished a longer educational program in other disciplines. 

We then estimate our model of Table 4 replacing the continuous measure of CEO 

educational level with this discrete variable taking four values (short education is used as 

baseline group). 

------------------------------- 

Insert Table 10 about here 

------------------------------- 

Table 10 confirms the results of Table 4, namely that CEOs with longer education 

degree are significantly more energy-efficient than CEOs with short education: the 

coefficients of the three long-education terms are negative and statistically significant. 

However, comparing the economic magnitude of the key coefficients we find very small 

differences across educational degree. Relative to CEOs with short education, CEOs with 

long education in technical fields experience 30% greater energy efficiency, and CEOs with 

long education in business education experience 55% greater energy efficiency. Interestingly, 

CEOs with long education in neither technical nor in business degrees also experience greater 

energy efficiency, approximately about 48%. We validate this result conducting the analysis 

on the subsample of firms led by CEOs with long education (i.e. master degree or higher), and 

estimate the effect of having a degree in business vs. a degree in other fields of study. Our 

results (untabulated) indicate a negative but insignificant coefficient on energy efficiency. 

Collectively, these results indicate that the educational effects on firms’ energy efficiencies 
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stem from CEOs with superior level of human capital rather than CEOs with specific skills 

acquired from specific degrees in technical and business-oriented fields. 

 

6. Conclusion 

Understanding the drivers of environmental decisions is central to designing effective policies 

that mitigate the impact of corporate actions on natural resources. We contribute to the 

growing literature on the nexus between CEO education and green decision-making by 

studying how education shapes CEOs’ environmental attitude in private-life and corporate 

decision-making.  

Combining register data on the educational achievement of Danish CEOs with survey-

based information on their environmental attitudes, we show that greater education makes 

CEOs exhibit stronger concerns for global climate change. To facilitate the causal direction of 

this finding, we employ the education of a CEO’s parents as instrumental variables for CEO 

education. Moving from values to real choices, we study how education affects the 

environmental efficiency of the car a CEO owns. Our findings indicate that more educated 

CEOs are significantly more likely to own environment-friendly vehicles such as fuel-

efficient cars and electric cars.  

Then, we move our focus to the nexus between CEO education and corporate 

environmental decisions. Estimating a wide array of regressions on a panel of Danish firms 

from 1996 to 2012, we deliver the following findings. First, we find a robust positive 

association between CEOs’ educational level and firms’ energy efficiency: better educated 

CEOs use significantly less energy per gross profits, revenues, employees and fixed assets 

ceteris paribus. We establish causality by using CEO hospitalization events, which enable us 
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to exploit temporary and exogenous separations between CEOs and firms without changing 

the matching between the two. Second, we disentangle whether our findings are a 

consequence of more education in general or field-specific education bringing better 

managerial skills. Our results lend support to the Putnam’s view that education fosters civic 

engagement and thus more sustainable managerial actions: estimating the effects of holding 

an advanced degree in engineering, economics and humanistic as compared to low 

educational level, we find that greater educational levels are positively associated with energy 

efficiency and largely similar in magnitude regardless of the field of study.  

Taken together, our results are consistent with the view that more education entails 

sustainable corporate action that can reconcile financial performance with environmental 

preservation.  
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Table 1. CEO-level characteristics 
 

This table shows the summary statistics for the individual characteristics of CEOs employed 
in our analysis. The upper panel refers to the population of Danish CEOs, the central panel to 
the CEOs covered in our survey about CEO values, and the lower panel to the CEOs that were 
matched with accounting and environmental data for our firm-level analysis. Years of 
education measures a CEO’s years of schooling. Male CEO is a dummy equal to one for male 
CEOs and zero for female CEOs. CEO age measures the years of CEO age. Log(CEO 
income) is the logarithm of CEO income. Climate concern is the CEO’s response to the 
survey question “Following the current trend, are we then going to experience a climate 
catastrophe in the near future?” Possible responses are: 1=Agree a lot; 2=Agree; 3=Neither 
nor; 4=Disagree, 5=Disagree a lot. Log(KM/Liter gas) is the logarithm of a CEO car’s energy 
efficiency measured as the ratio of kilometers per liter of gasoline. Electric car is a dummy 
equal to one for electric cars and zero otherwise. A complete description of each variable is 
provided in Table A1. 
 

Population of Danish CEOs 

	
Observations Mean Std. Dev. 

Years of education 77,133 14.84 2.19 
Male CEO 77,133 0,83 0.38 
CEO age 77,133 44.44 7.69 
Log(CEO income) 77,133 12.89 1.09 
Urban Dummy 77,133 0.20 0.40 
Electric Car 77,133 0.0012 0.03 
Log(KM/Liter gas) 74,858 2.80 0.29 

CEOs in the value survey 

 
Observations Mean Std. Dev. 

Years of education 5,473 14.92 2.17 
Male CEO 5,473 0,88 0.32 
CEO age 5,473 47.47 7.07 
Log(CEO income) 5,473 13.01 0.93 
Environmental concern 5,473 2.89 1.04 
Urban Dummy 5,473 0.18 0.39 
Electric car 5,473 0.0011 0.03 
Log(KM/Liter gas) 4,504 2.78 0.29 

    CEOs matched with firm-level data   

 
Observations Mean Std. Dev. 

Years of education 2,477 14.93 2.49 
Male CEO 2,477 0,98 0,14 
CEO age 2,477 53,69 8,33 
Log(CEO income) 2,477 13.13 0.77 

 
 

  



 
 

 32 

Table 2. Firm-level characteristics 
 

Panel A of this table provides firm and CEO characteristics for our sample firms over 
1996-2012. Energy variables are expressed in thousands; Financial variables in 1,000 
DKK = 150.8 $ = 134.5 €. kWh/Gross Profit is the ratio of electricity consumption over 
gross profits (in real DKK). Employees are the number of employees in the firm. Capital 
Intensity is the ratio of a firm’s fixed assets (in DKK 1,000) over its number of 
employees. Panel B shows the distribution of our sample firms across manufacturing sub-
industries, classified according to the 3-digit NACE (the European statistical classification 
of economic activities). 

 
Panel A. Summary statistics 
 
		 Observations Mean Std. Dev. 
Electricity, kWh 2,477 4,307,121.00 6,722,730.00 
Fixed Assets 2,477 213,637.80 1,268,751.00 
Total Assets 2,477 348,546.10 1,734,830.00 
Gross Profit 2,477 939,59.26 316,532.10 
Log(kWh /Gross Profit) 2,477 4.07 1.37 
Employees 2,477 170 350.11 
Capital Intensity 2,477 720.58 1101.63 

 

Panel B. Industry distribution 
 

 Observations Percent Cumulative 
Food 13 0.52 0.52 
Leather and Related 460 18.57 19.10 
Paper Products 88 3.55 22.65 
Chemicals 136 5.49 28.14 
Other Non-Metal 761 30.72 58.86 
Computer/Electronics 85 3.43 62.29 
Electrical Equipment 934 37.71 100.00 
Total 2,477 100   
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Table 3. The effect of education on environmental concerns 
 
Panel A of Table 2 presents results from an ordered logit model in which the 
dependent variable is the CEO’s response to the survey question “Following the 
current trend, are we then going to experience a climate catastrophe in the near 
future?” Possible responses are: 1=Agree a lot; 2=Agree; 3=Neither nor; 
4=Disagree, 5=Disagree a lot. Thus, greater values correspond to weaker 
environmental concerns. The main explanatory variable is a CEO’s years of 
education, CEO age, a dummy for male CEOs, and the logarithm of CEO income. 
Panel B presents results from a 2-stage least square model. In the first stage 
regression, reported in the left panel of the table, the dependent variable is CEO 
education and the key explanatory variables are the controls included in Panel A, 
together with the two instrumental variables: the education of a CEO’s mother and 
father. The right panel of Panel B presents the second stage regression, in which 
the key explanatory variable is the instrumented value of CEO education from the 
first stage together with the controls of our baseline specification. Robust standard 
errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

  
Panel A. Ordered logit 
 
Dependent variable: Climate concern 

 
(1) (2) 

Eears of education -0.0217* -0.0217* 

 
(0.012) (0.012) 

CEO age 
 

0.0101*** 

  
(0.004) 

Male CEO 
 

-0.1179* 

  
(0.069) 

Log(CEO income) 
 

0.0009 

  
(0.031) 

Observations 5,473 5,473 
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Panel B. 2SLS analysis 
 
First stage. Dependent variable: Years of Education 
 

 

Second stage. Dependent variable: Climate concern 
 

CEO age 0.0219*** 
 

Years of education -0.1324*** 

 
(0.0041) 

  
(0.025) 

Male CEO 0.1555 
 

CEO age 0.0063*** 

 
(0.0869) 

  
(0.002) 

Log(CEO income) 0.2318*** 
 

Male CEO -0.0615 

 
(0.0301) 

  
(0.043) 

Father's years of education 0.1040*** 
 

Log(CEO income) 0.0268 

 
(0.0095) 

  
(0.018) 

Mother's years of education 0.1114*** 
 

Constant 4.2841*** 

 
(0.0100) 

 
 (0.372) 

Constant 8.2778 
 

Observations 5,473 

 
(0.4677) 

 
 

Observations 5,473 
 

 
R squared 0.0892 

 
  

F-statistics 108.16 
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Table 4. The effect of CEO education on car choices 
 

This table presents results of OLS and the second-stage of 2SLS regressions. In the 2SLS regressions, we use as instruments for CEO education the education of a CEO’s father and mother measured 
in years. Depending on the specification, the dependent variable is Log(KM/Liter gas), i.e. the logarithm of the ratio of kilometers per liter of gas, or Electric car, i.e. a dummy equal to one for 
electric cars and zero otherwise. In Columns (1)-(3) we use the population of Danish CEOs. In Columns (4)-(5) we use the subsample of single (unmarried) CEOs. In Columns (6)-(7) we use the 
CEOs covered in our value survey of 2009. Years of education measures a CEO’s years of schooling. Male CEO is a dummy equal to one for male CEOs and zero for female CEOs. CEO age 
measures the years of CEO age. Urban dummy is equal to one if the CEO lives in one of the five largest municipalities and zero otherwise. Log(CEO income) is the logarithm of CEO income. 
Log(Car weight) is the logarithm of a CEO’s car. Diesel car is equal to one for diesel cars and zero otherwise. Robust standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

 

 
All CEOs Single CEOs CEOs in the value survey 

        
Dependent variable: 
 

Log(KM/ 
Liter gas) 

Log(KM/ 
Liter gas) 

Electric  
Car 

Log(KM/ 
Liter gas) 

Log(KM/ 
Liter gas) 

Log(KM/ 
Liter gas) 

Log(KM/ 
Liter gas) 

 
OLS 2SLS 2SLS OLS 2SLS OLS 2SLS 

 
(1) (2) (3) (4) (5) (6) (7) 

Years of education 0.0622*** 0.1231*** 0.0007*** 0.0641*** 0.0812 0.0491** 0.1417* 

 
(0.005) (0.019) (0.000) (0.018) (0.084) (0.020) (0.076) 

Log(CEO income) 0.0086*** 0.0073*** 0.00001 0.0037 0.0034 0.0108*** 0.0091*** 

 
(0.001) (0.001) (0.0001) (0.003) (0.003) (0.003) (0.004) 

Male CEO 0.0074*** 0.0065*** -0.0004 0.0513*** 0.0510*** 0.0076 0.0070 

 
(0.002) (0.002) (0.0003) (0.007) (0.007) (0.009) (0.009) 

CEO age -0.0002** -0.0002** -0.00001 -0.0003 -0.0003 -0.0009** -0.0009** 

 
(0.000) (0.000) (0.00001) (0.000) (0.000) (0.000) (0.000) 

Urban dummy -0.0086*** -0.0111*** 0.00004 0.0008 -0.0001 -0.0020 -0.0059 

 
(0.002) (0.002) (0.0004) (0.006) (0.007) (0.008) (0.008) 

Log(Car weight) -0.9564*** -0.9576*** 0.0031*** -1.0809*** -1.0802*** -0.9744*** -0.9749*** 

 
(0.007) (0.008) (0.001) (0.022) (0.022) (0.021) (0.021) 

Diesel car 0.4023*** 0.4026*** 
 

0.4446*** 0.4444*** 0.3981*** 0.3985*** 

 
(0.002) (0.002) 

 
(0.006) (0.006) (0.007) (0.007) 

Constant 9.5480*** 9.4112*** -0.0320*** 10.4233*** 10.3784*** 9.7203*** 9.4985*** 

 
(0.057) (0.070) (0.008) (0.174) (0.270) (0.170) (0.251) 

Observations 74,855 74,855 77,855 4,180 4,180 4,547 4,547 
Adjusted R2 0.550     0.650   0.531   
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Table 5. CEO Education and Firms’ Electricity Consumption 

This table shows OLS regressions using as dependent variable the natural logarithm of electricity 
consumption over gross profits (in real DKK). The explanatory variables are a CEO’s years of 
education, the Male CEO dummy equal to onee when the CEO is a male and zero otherwise, the 
age of the CEO, the natural logarithm of the firm’s fixed assets (in DKK 1,000) over its number 
of employees, Asset growth computed as the growth rate in the firm’s total assets, and the 
logarithm of total assets. Furthermore, our regressions include 3-digit industry and year dummies. 
Clustered (firm) standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

Dependent variable: Log(kWh/Gross profits) 
 

 (1) (2) (3) (4) 
Years of Education -0.0803*** -0.0841*** -0.0849*** -0.0712*** 

 
(0.024) (0.024) (0.024) (0.024) 

Male CEO 
 

-0.2915 -0.3202 -0.3418 

  
(0.288) (0.288) (0.289) 

CEO Age 
 

-0.0086 -0.0084 -0.0068 

  
(0.006) (0.006) (0.006) 

Log(Capital Intensity) 
  

0.0289 0.0838 

   
(0.059) (0.061) 

Asset Growth 
  

-0.2467*** -0.2384*** 

   
(0.064) (0.062) 

Total Assets 
   

-0.0124*** 

    
(0.003) 

Constant 3.2576*** 3.7563*** 3.5292*** 2.8650*** 

 
(0.481) (0.588) (0.686) (0.691) 

Industry dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 
Observations 2,477 2,477 2,474 2,474 
Adjusted R2 0.098 0.101 0.107 0.129 
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Table 6. CEO Hospitalization Events 
 

This table shows the hospitalization data for the sample firms’ CEOs. Each 
column reports firm-year observations. Hospital data are constructed based on 
records from Statistics Denmark, which reports the number of days that an 
individual was hospitalized. In the table the hospitalization days are accumulated 
for t-1 to t.  

 
  Non-College College Master or PhD 
None 985 794 381 
1 day 48 16 11 
2 days 19 16 6 
3 days 12 12 5 
4 days 8 5 <5 
5 days <5 7 <5 
6 days 8 <5 <5 
8 days <5 <5 <5 
9 days or more 29 14 <5 
Total 1,115 869 416 
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Table 7. CEO Hospitalization and Energy Efficiency by CEO Educational Level 
 

This table shows the impact of CEO hospitalization event on firm energy efficiencies. The dependent variable is the natural 
logarithm of electricity consumption over gross profits (in real DKK). Column (1) & (2) is the results for the non-college educated 
CEOs, (3) & (4) is the undergraduate educated CEOs, and (5) & (6) is the graduate educated CEOs. N days at hospital, [t-1, t] 
captures the hospitalization days of the CEO in the year and the year prior.  CEO age is the age of the CEO in the measurement 
year. Log(Capital Intensity) is the natural logarithm of the firm’s fixed assets (in DKK 1,000)  over its number of employees. Asset 
Growth is the growth rate in the firm’s total assets. Total Assets are shown in DKK 10 m. Industries and Year dummies are applied 
in every column. Clustered (firm) standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

Dependent variable: Log(kWh /Gross profits) 

	 (1) (2) (3) (4) (5) (6) 
 Non-College College Master or PhD 

Days at hospital [t-1, t] -0.0083 -0.0080 0.0058 0.0061 0.0720** 0.0724** 

	
(0.006) (0.006) (0.010) (0.010) (0.029) (0.029) 

CEO Age 0.0372*** 0.0377*** -0.0033 -0.0033 -0.0004 -0.0004 

	
(0.014) (0.014) (0.018) (0.018) (0.028) (0.028) 

Log(Capital Intensity) 0.1266*** 0.1599*** 0.1023* 0.1118* 0.0756 0.0788 

	
(0.044) (0.046) (0.058) (0.058) (0.102) (0.112) 

Asset Growth -0.0481 -0.0595 0.0343 0.0213 -0.0359 -0.0358 

	
(0.039) (0.039) (0.111) (0.112) (0.172) (0.172) 

Total Assets 
 

-0.0796*** 
 

-0.0308 
 

-0.0003 

	  
(0.030) 

 
(0.029) 

 
(0.004) 

Constant 1.2800 1.1388 3.3468*** 3.3413*** 3.3700** 3.3515** 

	
(0.850) (0.849) (1.021) (1.021) (1.419) (1.447) 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 
CEO Fixed Effects Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 
Observations 1,122 1,122 861 861 418 418 
Adjusted R2 0.887 0.888 0.912 0.912 0.892 0.892 
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Table 8. Controlling for CEO Compensation and Ownership 

This table shows the relationship between the CEO’s educational attainment, compensation and ownership with the firm’s energy 
efficiency. The dependent variable is the natural logarithm of electricity consumption over gross profits (in real DKK). The 
CEOs’ years of education is calculated as the aggregated time used to obtain the highest ranked degree. Log(CEO Income) is the 
natural logarithm of the CEO yearly income (in real DKK). Male CEO is a dummy=1 when the CEO is a male. CEO age is the 
age of the CEO in the measurement year. Log(Capital Intensity) is the natural logarithm of the firm’s fixed assets (in DKK 1,000)  
over its number of employees. Asset Growth is the growth rate in the firm’s total assets. Total Assets are shown in DKK 10 m. 
CEO Ownership is a dummy=1 if the CEO holds more than 5 % of the shares. Industries and Year dummies are applied in every 
column. Clustered (firm) standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

Dependent variable: Log(kWh /Gross profits) 
 

 
(1) (2) (3) (4) (5) (6) 

Years of Education -0.0747*** -0.0779*** -0.0780*** -0.0669*** -0.0882*** -0.0745*** 

 
(0.024) (0.025) (0.024) (0.024) (0.024) (0.024) 

Log(CEO Income) -0.2048*** -0.1938** -0.2007*** -0.1630** 
  

 
(0.074) (0.076) (0.076) (0.077) 

  Male CEO 
 

-0.1040 -0.1377 -0.1638 -0.2743 -0.3164 

  
(0.261) (0.258) (0.259) (0.292) (0.292) 

CEO Age 
 

-0.0062 -0.0063 -0.0053 -0.0087 -0.0070 

  
(0.006) (0.006) (0.006) (0.006) (0.006) 

Log(Capital Intensity) 
  

0.0535 0.1005 
 

0.0764 

   
(0.062) (0.064) 

 
(0.061) 

Asset Growth 
  

-0.2349*** -0.2290*** 
 

-0.2354*** 

   
(0.062) (0.060) 

 
(0.061) 

Total Assets 
   

-0.0114*** 
 

-0.0124*** 

    
(0.003) 

 
(0.003) 

CEO Ownership 
    

-0.3668* -0.3459 

     
(0.222) (0.224) 

Constant 6.0369*** 6.2389*** 5.9498*** 4.8769*** 4.0535*** 3.1894*** 

 
(1.088) (1.081) (1.104) (1.116) (0.648) (0.745) 

Industry dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 
Observations 2,403 2,403 2,403 2,403 2,474 2,474 
Adjusted R2 0.114 0.115 0.120 0.139 0.107 0.133 
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Table 9. Alternative dependent variables 

This table examines the relationship between the CEO educational attainments and alternative firm energy efficiency 
measures. The dependent variable in Column (1) is the natural logarithm of water consumption over gross profits (in real 
DKK). The dependent variable is the natural logarithm of electricity over firm fixed assets (in DKK 1,000)  in Column 
(2), over number of employees in Column (3), and over pretax earnings (in DKK 1,000) in column (4). The CEOs’ years 
of education is calculated as the aggregated time used to obtain the highest ranked degree. Male CEO is a dummy=1 
when the CEO is a male. CEO age is the age of the CEO in the measurement year. Log(Capital Intensity) is the natural 
logarithm of the firm’s fixed assets (in DKK 1,000) over its number of employees. Asset Growth is the growth rate in the 
firm’s total assets. Total Assets are shown in DKK 10 m. Industries and Year dummies are applied in every column. 
Clustered (firm) standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

Dependent variable: 
 
 

Log(Water/ 
Gross profits) 
 

Log(kWh/ 
Fixed assets) 
 

Log(kWh/ 
Employees) 
 

Log(kWh/ 
Pretax earnings) 
 

 
(1) (2) (3) (4) 

Years of Education -0.0888** -0.0569*** -0.0569*** -0.0931*** 

 
(0.038) (0.020) (0.020) (0.033) 

Male CEO -0.2003 -0.1349 -0.1349 -0.2027 

 
(0.584) (0.163) (0.163) (0.301) 

CEO Age -0.0162 -0.0041 -0.0041 0.0015 

 
(0.010) (0.005) (0.005) (0.008) 

Log(Capital Intensity) 0.0881 -0.6858*** 0.3142*** -0.1247 

 
(0.093) (0.057) (0.057) (0.082) 

Asset Growth -0.1868* -0.0568** -0.0568** -0.3287* 

 
(0.107) (0.028) (0.028) (0.179) 

Total Assets -0.0021 -0.0123*** -0.0123*** -0.0180*** 

 
(0.004) (0.003) (0.003) (0.004) 

Constant 0.3300 7.5668*** 7.5668*** 6.7960*** 

 
(1.323) (0.595) (0.595) (0.986) 

Industry dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 
Observations 2,192 2,556 2,556 1,942 
Adjusted R2 0.267 0.388 0.177 0.141 
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Table 10. Fields of Study and Electricity Consumption 

This table shows the relationship between the CEO type of education and the firm’s energy efficiency. The 
dependent variable is the natural logarithm of electricity consumption over gross profits (in real DKK). 
Baseline educational category is all non-college educations. Technical College Degree is undergraduate or 
more education in engineering or natural sciences. Business College Degree is undergraduate or more 
education in management or economics. Other College Degree is all undergraduate or more educations in 
fields outside either technical or business.  Male CEO is a dummy=1 when the CEO is a male. CEO age is 
the age of the CEO in the measurement year. Log(Capital Intensity) is the natural logarithm of the firm’s 
fixed assets (in DKK 1,000) over its number of employees. Asset Growth is the growth rate in the firm’s 
total assets. Total Assets are shown in DKK 10 m.  Industries and Year dummies are applied in every 
column. Clustered (firm) standard errors are shown in the parenthesis. *** p<0.01, ** p<0.05, * p<0.1. 

Dependent variable: Log(kWh/Gross profits) 
 

	
(1) (2) (3) (4) 

Other College Degree -0.4392* -0.4581** -0.4684** -0.4577** 

	
(0.234) (0.232) (0.233) (0.227) 

Technical College Degree -0.2872* -0.2904* -0.3012* -0.2067 

	
(0.163) (0.162) (0.162) (0.159) 

Business College Degree -0.5306*** -0.5520*** -0.5572*** -0.5434*** 

	
(0.180) (0.183) (0.184) (0.183) 

Male CEO 
 

-0.2046 -0.2459 -0.2781 

	  
(0.297) (0.297) (0.301) 

CEO Age 
 

-0.0087 -0.0087 -0.0074 

	  
(0.006) (0.006) (0.006) 

Log(Capital Intensity) 
  

0.0494 0.1080* 

	   
(0.062) (0.062) 

Asset Growth 
  

-0.2315*** -0.2219*** 

	   
(0.061) (0.059) 

Total Assets 
   

-0.0133*** 

	    
(0.003) 

Constant 2.3665*** 2.8144*** 2.4539*** 1.9818*** 

	
(0.298) (0.442) (0.563) (0.562) 

Industry dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 
Observations 2,412 2,412 2,409 2,409 
Adjusted R2 0.102 0.105 0.111 0.136 
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Figure A1. The Danish Educational System 
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Table A1. List of variables  

Name Description 

Financial Variables 
	Total Assets The value of the firm's total assets 

Log(Gross Profits) The logarithm of yearly Gross Profit 
Log(Capital Intensity) The logarithm of the ratio of capital (total assets) to labor (employees) 

Asset Growth The percentage yearly change in Total Assets, used as a proxy for firm 
growth 

Employees The firm's total number of employees 

	 	
CEO Characteristics 

	CEO Age The age of the CEO 
CEO male Gender dummy = 1 if the CEO is a male 
Years of Education The duration of the CEO's highest obtained education in years 

Short Technical Education Dummy = 1 if the CEO's highest education is shorter than a college 
degree 

Long Technical Education Dummy = 1 if the CEO's has a college degree in engineering or natural 
sciences 

Long Business Educations Dummy = 1 if the CEO's has a college degree in business or economics 

Long Other Education Dummy = 1 if the CEO's has a college degree in any other field than in 
a business or technical field 

Log(CEO income) The CEO's yearly cash payments, excluding benefits, stock option or 
other non-cash payments 

CEO Ownership Dummy = 1 if the CEO own more than 5 per cent of the firm 

Urban Dummy = 1 if the CEO lives in one of the five most populated 
municipalities in Denmark 

Fathers' years of education Years of education obtained by the father of the CEO 
Mothers' years of education Years of education obtained by the mother of the CEO 

	 	
CEO Climate variables 

	

Climate Concern 

Survey question: Following the current trend, are we then going to 
experience a climate catastrophe in the near future`? 
Categories: 1. Agree a lot, 2. Agree, 3. Neither nor, 4. Disagree, 5. 
Disagree a lot 

Log(KM/Liter Gas) 
The logarithm of the most fuel efficient car at the CEO's household, 
measured by distance the car runs per liter gas (number provided by 
producer) 

Log(Car Weight) The logarithm of the weight of the heaviest car at the CEO's household 

Diesel Car Dummy=1 if the CEO's household owns a diesel car 

Electric Car Dummy=1 if the CEO's household owns a electric car 

	 	Hospitalization 	
N Days of Hospitalization [t. t-1] Days which the CEOs has been hospitalized in the year up to and in the 

year of measurement 

	 	
Firm Energy Consumption and Efficiency Variables 
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Electricity Yearly electricity consumption measured in 1,000 kWh 
Gas Yearly gas consumption measured in 1,000 cubic meter gas 
Water Yearly water consumption measured in 1,000 cubic meter water 
Log(kWh/Gross profits) The logarithm of the firm's electricity consumption over its gross profits 
Log(Gas/Gross profits) The logarithm of the firm's gas consumption over its gross profits 
Log(Water/Gross profits) The logarithm of the firm's water consumption over its gross profits 

Log(kWh/Pre-tax earnings) The logarithm of the firm's electricity consumption over its pre-tax 
earnings 

Log(Gas/Pre-tax earnings) The logarithm of the firm's gas consumption over its pre-tax earnings 
Log(Water/Pre-tax earnings) The logarithm of the firm's water consumption over its pre-tax earnings 
Log(kWh/Employees) The logarithm of the firm's electricity consumption over its employees 
Log(Gas/Employees) The logarithm of the firm's gas consumption over its employees 
Log(Water/Employees) The logarithm of the firm's water consumption over its employees 
Log(kWh/Fixed assets) The logarithm of the firm's electricity consumption over its fixed assets 
Log(Gas/Fixed assets) The logarithm of the firm's gas consumption over its fixed assets 
Log(Water/Fixed assets) The logarithm of the firm's water consumption over its fixed assets 

 

 

 

 

 


