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Abstract  

Executives are increasingly facing various challenges associated with digitalisation, ranging 

from digitally mapping their existing business processes to fundamentally changing their 

business models. In this context, however, few studies have investigated which skills and 

traits executives need to successfully master digitalisation-related challenges. While some 

contributions suggest and systematise leadership skills, we go one step further and conduct a 

survey to investigate the connection between selected skills and executives’ abilities to cope 

with specific challenges. Based on our results, executives that are well equipped to cope with 

these challenges tend to think and act entrepreneurially, have strong (self-)organisation and IT 

skills, a profound ability to motivate others, and a high degree of flexibility, commitment, and 

creativity. Surprisingly, being a strong team player does not seem to be necessarily advanta-

geous. Moreover, many executives desire more calmness, which suggests that being able to 

decelerate is important in the digital age.  

JEL Codes: M12, M15, M50, O33 

 



II 

Die digitale Führungskraft  
Was man benötigt, um die heutigen  

organisatorischen Herausforderungen zu meistern 

Zusammenfassung   

Führungskräfte stehen zunehmend vor verschiedenen Herausforderungen im Zusammenhang 

mit der Digitalisierung, die von der digitalen Abbildung bestehender Geschäftsprozesse bis 

hin zur grundlegenden Veränderung von Geschäftsmodellen reichen. In diesem Zusammen-

hang haben jedoch nur wenige Studien untersucht, welche Fähigkeiten und Eigenschaften 

Führungskräfte benötigen, um die Herausforderungen der Digitalisierung erfolgreich zu meis-

tern. Während einige Beiträge Führungsfähigkeiten vorschlagen und systematisieren, gehen 

wir einen Schritt weiter und führen eine Umfrage durch, um den Zusammenhang zwischen 

ausgewählten Skills und der Bewältigungskompetenz spezifischer Herausforderungen zu un-

tersuchen. Nach unseren Ergebnissen denken und handeln Führungskräfte, die für die Bewäl-

tigung dieser Herausforderungen gut gerüstet sind, in der Regel unternehmerisch und verfü-

gen über starke (Selbst-)Organisations- und IT-Fähigkeiten, eine ausgeprägte Motivationsfä-

higkeit sowie ein hohes Maß an Flexibilität, Einsatzbereitschaft und Kreativität. Überra-

schenderweise scheint es im Kontext ausgewählter Herausforderungen nicht unbedingt vor-

teilhaft zu sein, eine stark ausgeprägte Teamfähigkeit zu besitzen. Darüber hinaus wünschen 

sich viele Führungskräfte mehr Gelassenheit, was darauf hindeutet, dass die Fähigkeit zur 

Entschleunigung im digitalen Zeitalter besonders relevant ist.  
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The Digital Leader  
What One Needs to Master Today’s Organisational Challenges   

1. Introduction  

Work environments and occupations are undergoing significant changes, with progressive 

digitalisation playing a pivotal role. The internet, high performance computing, and ubiqui-

tous mobile technologies offer new opportunities to capture and analyse trends and behaviour 

(George, Osinga, Lavie, & Scott, 2016) and to shape collaboration within and between organ-

isations. The human resource management (HRM) of today’s organisations is already infused 

with information technology (Bondarouk & Ruël, 2009), with the driving factors being the 

spread of ever more sophisticated software for enterprise resource planning (ERP) and inter-

net-based systems for the automation of activities and processes (Marler & Parry, 2016). 

While many middle-skill jobs involve tasks that can be automated with the help of modern 

technologies today or in the near future (Autor, 2015), even jobs with complex tasks and cor-

respondingly high demands on the abilities of the job holder are affected by increasing tech-

nologisation. Overall, executives and employees of contemporary organisations can com-

municate and interact via digital channels (Phelps, 2014), can work remotely and according to 

flexible working time models (Tarafdar, 2016), and have access to a wealth of data (Colbert, 

Yee, & George, 2016).  

Executives are increasingly facing the challenge of adequately incorporating new technologi-

cal developments into their organisations while at the same time shaping the process of 

change in their own operations. According to Avolio and Kahai (2003), the changes in the 

work environment are driving executives to rethink their approaches and behaviour. In this 

context, particularly relevant questions include how to manage locally dispersed teams, how 

to handle different technology preferences, and how to design a functioning knowledge trans-

fer (Gratton, 2016). At the top management level, executives must rethink the design of the 

corporate strategy and business model and adapt it to modern requirements (El Sawy, Kræm-

mergaard, Amsinck, & Vinther, 2016). 

So far, however, many companies use digital technologies only to a limited extent (Colbert et 

al., 2016). In this context, executives play an essential role in implementing appropriate struc-

tures and processes as well as in encouraging employees to have a positive attitude towards 

the topic of digitalisation (Wipulanusat, Panuwatwanich, & Stewart, 2017). Executives thus 

lay the foundation for digital transformation (Hunt, 2015) while at the same time acting as 
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role models and pioneers (Day, Fleenor, Atwater, Sturm, & McKee, 2014). This leads to new 

challenges for executives, which can be managed only with proper leadership skills.  

The existing literature has already coined terms such as digital leadership (Ahlquist, 2014; El 

Sawy et al., 2016; Sheninger, 2019; Wilson III, Goethals, Sorenson, & Burns, 2004), e-

leadership (Avolio, Kahai, & Dodge, 2000; Avolio & Kahai, 2003; Cascio & Shurygailo, 

2003) and e-HRM (Bondarouk & Ruël, 2009; Marler & Parry, 2016; Ruël, Bondarouk, & 

Looise, 2004; Ruël, Bondarouk, & Van der Velde, 2007; Strohmeier, 2007). Furthermore, 

some contributions have addressed the identification and systematisation of relevant leader-

ship skills in an increasingly digitalised work environment (Khan & Ahmad, 2012; Klus & 

Müller, 2018; Phelps, 2014; Tarafdar, 2016; Zeike, Bradbury, Lindert, & Pfaff, 2019). So far, 

however, researchers have not focussed on the relationship between selected leadership skills 

and the ability to cope with specific digitalisation-related challenges. We bridge this gap and 

address this question using a survey-study that is based on the current state of knowledge in 

the literature and provides new insights and contributions in two ways: 

1. The questionnaire design allows us to empirically analyse the links between selected lead-

ership skills and executives’ abilities to cope with different digitalisation-related challeng-

es, also considering personal traits as well as relevant control variables (age, gender, man-

agement level, leadership experience, and number of supervised employees). 

2. Through open questions, we generate new insights into leadership skills and personal traits 

which are particularly needed today; these insights partly confirm the findings from previ-

ous studies but also expand the current state of research.  

The remainder of this paper is structured as follows: We provide an overview of the literature 

on leadership in the digital context in Section 2, followed by our methodology and data in 

Section 3. We present our findings in Section 4 and discuss them in Section 5, thereby also 

considering theoretical and practical implications as well as limitations of the study. Finally, 

we conclude in Section 6.   

2. Literature Review 

While advanced technologies are enabling increasing automation of many middle-skill jobs, 

employees are likely to have a long-term advantage over machines in complex operations that 

require a variety of different skills (Autor, 2015). Executives’ jobs provide a good example of 

such a diverse set of activities, with the superordinate dimensions being personnel supervi-
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sion, project management, and strategic planning (Friedman, Fleishman, & Fletcher, 1992). In 

a recent interview-study, we found that personnel supervision involves the core activities of 

personnel development and talent management, personnel recruitment, strategic workforce 

planning and staff meetings, whereas project management was found to involve managerial 

accounting, communication (via various channels), customer relationship management, and 

administrative tasks (Klus & Müller, 2018). Within the category of strategic planning, today’s 

executives seem primarily concerned with the development of a future-ready and sustainable 

business strategy, organisational development (including the corporate culture), and product 

development (Klus & Müller, 2018). 

An additional activity executives take on is managing virtual teams (Townsend, DeMarie, & 

Hendrickson, 1998), which involves far more than simply technically connecting team mem-

bers (Townsend et al., 1998); it also requires getting to know each other, clarifying mutual 

expectations and agreeing on work styles (Phelps, 2014). Managing virtually instead of face-

to-face is a complex and challenging task that requires highly skilled executives, and their 

skills and management practices will likely be increasingly influenced by technology in the 

coming years (Gratton, 2016). In this context, human interaction should not be neglected, as 

both staff and executives try out different behaviours over time and evolve with the help of 

feedback and observation (Ibarra, 1999). Further, as one of the major challenges in the con-

text of digitalisation will be achieving relationship-orientated leadership (Schwarzmüller, 

Brosi, Duman, & Welpe, 2018), leadership styles will need to become more individual and 

consider teams and networks.  

While the task areas mentioned above do make up executives’ main activities, they are too 

superficial to derive concrete needs for leadership skills. To do this, it is worth taking a look 

at the challenges that executives face in their day-to-day work.  

2.1. Leadership Challenges 

With regard to organisational challenges, key issues that arise include managing intergenera-

tional teams (Gratton, 2016), ensuring the adequate use of modern technologies, and estab-

lishing suitable boundaries between work and non-work contexts (Tarafdar, 2016). The aspect 

of age is not only a challenge in terms of the composition of workforces or teams, but also for 

executives themselves. Although most young managers grew up with modern technologies 

and thus bring valuable know-how to companies, they are oftentimes perceived as less proto-

typical and are accorded a lower status by employees (Buengeler, Homan, & Voelpel, 2016).  
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Technically apt executives have to reconcile employees with different degrees of technologi-

cal aptitude, thereby focussing on those who tend to oppose the adaptation of new technology 

or lack knowledge (Dimitrov, 2018). When managing digitalisation-induced change process-

es, executives have to strive for a balance between the old and the new and bring all of their 

employees on board (Colbert et al., 2016). 

Having a multitude of (digital) communication channels and devices opens up opportunities 

for working in virtual teams and requires executives to lead a decentralised group, a form of 

leadership often referred to as remote leadership (Colbert et al., 2016; Kane, Phillips, 

Copulsky, & Andrus, 2019). Along with the rise of virtual teams, several issues have also 

been identified. Specifically, Hambley, O’Neill, and Kline (2007) found that while task per-

formance does not differ between teams using different types of communication, team cohe-

sion and interaction may be compromised in virtual teams using solely chat for interaction. 

Another issue regarding remote leadership pertains to individuals feeling isolated in their 

work, as face-to-face interactions are decreasing despite an increase in communication means 

(Pulley & Sessa, 2001). This changing way of communicating seems to negatively affect the 

trust-building between leader and follower (Savolainen, 2014). It is, therefore, the leaders’ 

responsibility to actively form stable relationships in virtual teams to overcome these difficul-

ties (Roy, 2012). 

Through the extensive use of mobile devices and email, executives and employees alike may 

experience work content encroaching on their personal life and, thereby, have heightened lev-

els of stress (Barley, Meyerson, & Grodal, 2011; Schwarzmüller et al., 2018). This can be 

further aggravated for executives, as they encounter large amounts of information to sift 

through and must deal with an increasingly diverse range of topics (Schwarzmüller et al., 

2018). Moreover, due to a business environment which is developing fast as a result of digi-

talisation, people’s workloads are increasing and tasks must be fulfilled swiftly; the accelerat-

ing pace that accompanies digitalisation is a recurring theme in contemporary literature 

(Gordon & Martin, 2019; Kane et al., 2019; Kohnke, 2017; Schwarzmüller et al., 2018). For 

example, Kane et al. (2019) identify the speed of change as the single most defining charac-

teristic of the digital business environment. The fast-paced digital era requires executives to 

make quick decisions that cannot be entirely habitual but need to include some element of 

innovation (Pulley & Sessa, 2001). While the speed of change is challenging for executives 

themselves, they also need to address the fear and insecurity of their employees who may feel 

equally overwhelmed (Schwarzmüller et al., 2018).  
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Closely related to this is the need for personnel development. Digitalisation calls for employ-

ees with a digital skill set, and it is the executive’s task to promote this (Kohnke, 2017). Iden-

tifying the skills needed and spreading them within the workforce through adequate personnel 

development is a major new challenge for executives. 

In addition, digitalisation exposes contemporary organisations to new risks, which executives 

have to cope with. In this context, IT security has been identified as a particularly pressing 

challenge for leaders (Kappelman, McLean, Luftman, & Johnson, 2013). Moreover, the issue 

of data privacy has to be taken into account (Abowd, Schmutte, Sexton, & Vilhuber, 2019; 

Zhang, 2018), with the challenge of protecting data inside and outside of the organisation.  

To expand the literature with novel insights into leadership challenges in the digital age, we 

first evaluate the relevance of different challenges discussed in recent studies and formulate 

the following research question: 

RQ1.1: How relevant do executives in the field rate digitalisation-related challenges which 

have been discussed in recent literature? 

The digital age is characterised by a fast pace of change and a multitude of new issues (Kane 

et al., 2019; Kohnke, 2017; Schwarzmüller et al., 2018). Therefore, we assume that previous 

studies have not yet fully covered all relevant leadership challenges and we thus examine the 

following research question: 

RQ1.2: In the context of an increasingly digitalised work environment, are there relevant 

leadership challenges that are not or only weakly anchored in the existing literature? 

2.2. Leadership Skills 

To cope with organisational challenges, executives need an adequate skill set, which, accord-

ing to Katz (1974), should include technical skills, human skills and conceptual skills. Skills 

may also be different between novice leaders, intermediate leaders, and expert leaders, where, 

as mentioned by Lord and Hall (2005), leadership skills tend to be more self-centred in case 

of novice leaders and, with increasing experience, they more and more converge into an ex-

pert leader’s ability to develop other employees (Lord & Hall, 2005). We used these dimen-

sions in a recent study to develop a conceptual framework systematising leadership skills, 

thereby also considering personal traits (Klus & Müller, 2018). Based on interviews with ex-

ecutives and an analysis of job advertisements for leadership positions, we found that particu-

larly relevant leadership skills in times of rapid technological change are the ability to com-
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municate effectively via different channels, organisation skills, subject-specific knowledge 

(increasingly IT skills) and the ability to reflect on oneself (Klus & Müller, 2018). In addition, 

key personal traits were also considered crucial, such as empathy and an open-mindedness 

towards the new.  

Other literature also stresses the importance of technological affinity and computer 

knowledge for leaders. Executives need to stay informed about and understand new technolo-

gies (Sousa & Rocha, 2019) and develop a range of technical skills to ultimately achieve 

some sort of digital literacy (Kane et al., 2019; Phelps, 2014). As digitalisation comes along 

with a broad range of technological solutions and innovations, executives need to continuous-

ly update their knowledge (Schwarzmüller et al., 2018). This may result in an information 

overload, such that executives need to be able to use or leverage relevant technical knowledge 

in order to make decisions effectively (Sousa & Rocha, 2019). 

Apart from gaining IT knowledge themselves, executives also need to ensure that this knowl-

edge gets integrated and spread within the organisation. For this, Phelps (2014) suggests that 

executives require organisation skills, especially when it comes to managing virtual teams. 

Furthermore, strong communication skills seem necessary for passing on IT knowledge and 

spreading the word regarding digitalisation-induced changes (Giles, 2016; Iordanoglou, 2018; 

Phelps, 2014; Roy, 2012; Sousa & Rocha, 2019). As digitalisation alters the means of com-

munication, communication skills need to be extended to a range of communication channels 

and platforms (Gordon & Martin, 2019). 

Motivational skills are highlighted on a number of occasions in contemporary leadership lit-

erature (Gordon & Martin, 2019; Iordanoglou, 2018; Schwarzmüller et al., 2018; Sousa & 

Rocha, 2019). With regards to digitalisation, Osburg and Lohrmann (2017) indicate that the 

ability to motivate others could be relevant when encouraging employees in their acquisition 

of IT skills. To achieve this both at the company’s own location and in globally dispersed 

(virtual) teams, foreign language skills (especially English) seem relevant (Klus & Müller, 

2018; Osburg & Lohrmann, 2017; Schwarzmüller et al., 2018). 

In addition to what skills are deemed to equip executives for the 21st century, the literature 

also highlights a range of desired personal traits. Most prevalent are traits associated with 

facilitating change, such as flexibility (Iordanoglou, 2018; Phelps, 2014) and the willingness 

to change (Sousa & Rocha, 2019), which may require a certain degree of courage by the lead-

er to overcome resisting forces inside the organisation (Crossan et al., 2017; Seijts & Gandz, 
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2018). Furthermore, creativity allows executives to change their organisation in new ways and 

solve problems (Mumford, Todd, Higgs, & McIntosh, 2017; Sternberg, 2017). In times of 

crisis, executives benefit from higher levels of empathy, as this allows them to better under-

stand and consider their employees while maintaining a certain degree of goal orientation 

(Iordanoglou, 2018). 

Overall, the existing literature has concentrated particularly on identifying relevant skills and 

traits for executives, with digitalisation only gradually being taken into account. As far as we 

know, however, there is little empirical evidence to date of direct links between leadership 

skills/traits and executives’ abilities to cope with specific digitalisation-related challenges. 

This is where the present study comes in, thereby focussing on connections between high lev-

els of coping competence for selected leadership challenges and executives’ strengths of dif-

ferent skills and traits. Accordingly, we formulate the following research question: 

RQ2.1: How is an executive’s ability to cope with relevant digitalisation-related leadership 

challenges associated with the strengths of his or her different skills and traits? 

Again, as we suspect that the range of relevant skills and traits is not yet fully explored, we 

formulate our fourth research question: 

RQ2.2: Are there any leadership skills and personal traits gaining relevance in an increas-

ingly digitalised work environment that are not well anchored in the existing literature? 

The challenges that executives face combined with what they need to successfully master 

these challenges influence and shape modern leadership, thus making research in this field a 

critical part of the further development of the literature. Additionally, such research lays a 

solid foundation for designing needs-oriented leadership development programs. According-

ly, our study aims to expand the literature with new insights into digitalisation-related leader-

ship challenges and their connection to relevant skills and personal traits, while also deriving 

practical implications that can be used by executives. 

3. Methodology and Data 

The results of the present study are based on the responses of 148 executives in northwest 

Germany who took part in an online survey specifically designed for the study. In order to 

avoid biased responses, the survey was conducted anonymously using the software Survey 

Monkey. Using an online survey allowed for fast data collection, and, as is advantageous for 
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all electronic questionnaires as compared to paper-based ones, the process of transforming 

responses into a machine-readable format occurred during collection, obviating the need for 

post-collection processing activities (Franklin & Walker, 2003). 

We focussed our study on industrial companies in northwest Germany, as this sector provides 

a fertile field for studying digitalisation-related phenomena, and a regional focus increases the 

comparability of the results. Before the survey period, we collected information about the 

target companies and their executives (company name, names of executives, position, tele-

phone number, email address etc.) from the company websites. All companies were phoned 

before they were sent the link to increase response-rate.1 The link to the questionnaire was 

sent out from a university email address between the end of December 2018 and May 2019.  

The questionnaire included statements that participants were asked to evaluate according to a 

5-point Likert-type scale (Likert, 1974) and open questions, similar to a survey conducted by 

Creţu and Iova (2015). A Likert-type scale has already been used successfully for this purpose 

in several studies conducted, for example, by Guillén, Mayo, and Korotov (2015) and 

Mumford, Campion, and Morgeson (2007).  

The questionnaire consisted of two main parts and a final part with demographic questions. A 

short introductory page welcomed the participants, introduced them to the topic, and ensured 

confidentiality. Executives were first asked to evaluate the strength of given skills and traits in 

relation to their own person. The information was given on a 5-point Likert scale, which 

ranged from 0 = weak to 4 = strong. In addition, a response option “no information” was of-

fered in order not to force an evaluation. All skills and traits were listed following a random 

order (different for each participant) to prevent biased results stemming from a fixed order. 

Moreover, an open question was asked as to what other skills and traits the managers would 

like to have in order to cope with digitalisation-related challenges, which allowed for covering 

further relevant aspects. 

In the next step, the relevance of different challenges was queried using a 5-point Likert scale 

ranging from 0 = irrelevant to 4 = relevant. The selected challenges were chosen from aca-

demic studies already dealing with the digital age (see Section 2). At the end of this step, an 

                                                 
1 At the beginning of our study, we emailed the survey link to 80 executives whose personal email addresses 
were publicly available (without phoning them in advance). However, due to a response rate below ten percent 
we decided to change our procedure.   
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open question was asked about further digitalisation-related challenges to generate additional 

findings. 

Furthermore, the respondents were asked to evaluate how easy it is for them to cope with the 

predefined challenges. For this, a 5-point Likert scale was used ranging from 0 = hard to 4 = 

easy. Finally, the concluding part consisted of questions focussing on demographic and com-

pany-specific data (Guillén et al., 2015), comprising the respondents’ gender, age, manage-

ment level, leadership experience, number of supervised employees, and company size.  

In total, we considered 11 leadership challenges, 13 skills, and 10 personal traits. Table A1 in 

the Appendix provides descriptions of the challenges, and an overview of the skills and traits 

included in the questionnaire is presented in Table A2.   

An essential component in evaluating the results was to examine the connection between an 

executive’s perceived ability to cope with different challenges and the strengths of his or her 

different skills and personal traits. To assess this connection, a regression analysis was used. 

3.1. Data Analysis 

We used the Gioia method (Gioia, Corley, & Hamilton, 2013), which can be understood as a 

data compression process generating overarching themes and superordinate dimensions of 

similar statements, to evaluate the free response fields. Using this approach, 54 of 67 state-

ments regarding further relevant digitalisation-related challenges could be compressed into 13 

overarching themes (see Figure 1). The remaining 13 statements showed no similarities with 

each other or with the other statements and were therefore not considered further in the analy-

sis. With regard to (further) leadership skills that the survey participants would like to have in 

the context of increasing digitalisation, 59 of 82 statements could be condensed into 11 over-

arching themes (see Figure 2). In addition, 42 of 52 statements regarding further relevant 

traits could be summarised in six superordinate themes, also depicted in Figure 2. We decided 

not to build overarching dimensions of the themes, since their numbers are relatively small 

and we did not want to provoke any loss of information. 

To investigate links between executives’ strengths of different skills/traits and their ability to 

cope with digitalisation-related challenges, we applied ordered probit regressions. For each 

model, we used the ability to cope with a specific challenge as the ordinal dependent variable 

and the strength of skills and traits as the explanatory variables.  
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Figure 1: (Further) Digitalisation-Related Challenges 

 

Figure 2: Desired Skills and Traits 
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We controlled for the individual-specific parameters age, gender, management level, leader-

ship experience, and number of supervised employees.  

3.2. Sample 

In total, we contacted 519 companies and received 156 completed questionnaires. Since eight 

participants took part in a pre-study of the online survey, which led to minor modifications of 

the questionnaire, our empirical analysis is based on a final sample of 148 executives from 

predominantly medium-sized industrial companies in northwest Germany.  

Of the 139 respondents who indicated their gender, 99 (71%) were male and 40 (29%) fe-

male. 140 executives answered the question about their age. The age category of 50-59 year 

olds was most strongly represented with 53 (38%) executives, followed by 40 (29%) 40-49 

year olds and 35 (25%) 30-39 year olds. Only 6 (4%) of respondents fell into the > 59 catego-

ry and 5 (4%) into the < 30 category.  

Of 140 executives who indicated their management level, 75 (54%) were middle managers, 

followed by 38 (27%) top managers, and 19 (14%) who described their position as being in 

lower management. The remaining executives either did not provide any information or were 

unable to assign their position to a specific management level.  

The number of supervised employees (N=139) ranged from < 10 to > 29 individuals, with 68 

(49%) of the surveyed executives being responsible for fewer than 10 employees. However, 

31 (22%) executives responded that they lead more than 29 employees. The categories be-

tween (executives with > 10 supervised employees but < 29) were somewhat less represented, 

with 26 (19%) executives being responsible for 10-19 employees and 12 executives (9%) for 

20-29 employees.  

An overview of the summary statistics of our data can be found in Table 1. Descriptions of 

the challenges considered in our study are presented in Table A1 in the Appendix. 

4. Results 

We provide our results in two subsections. In the first subsection, we start with the assessment 

and identification of digitalisation-related leadership challenges (RQ1.1, RQ1.2) and 

skills/traits (RQ2.2). In the second subsection, we present the results of the regression analy-

sis to identify connections between the strength of specific skills/traits and the ability to cope 

with different challenges (RQ2.1). 
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Number of 

Observations 
Mean 

Standard 
Deviation 

Minimum Maximum 

Dependent Variables 
Ability to Manage:      
Balancing Change 139 2.417 0.900 0 4 
Data Privacy 138 2.417 1.064 0 4 
Dealing with Many Topics 139 2.691 0.962 0 4 
Information Overload 139 2.417 0.884 0 4 
IT Aversion of Employees 139 2.086 1.025 0 4 
IT Security 137 1.876 1.185 0 4 
Pace of Change 139 2.633 0.886 0 4 
Permanent Availability 139 2.281 1.155 0 4 
Personnel Development 139 2.353 0.962 0 4 
Remote Leadership 137 1.788 1.432 0 4 
Uncertainty of Employees 138 2.442 0.888 0 4 
Explanatory Variables  
Skills:      
Ability to Motivate Others 148 2.953 0.732 1 4 
Ability to Work in a Team 148 3.250 0.781 1 4 
Analytical and Strategic Thinking 148 3.240 0.674 1 4 
Assertiveness 148 2.966 0.742 1 4 
Communication Skills 148 3.176 0.780 0 4 
Decision-Making Skills 148 3.392 0.624 2 4 
English Skills 148 2.500 1.091 0 4 
Entrepreneurial Thinking and Acting 147 3.361 0.561 2 4 
IT Skills 148 2.331 0.914 0 4 
Organisation Skills 147 3.252 0.810 0 4 
Self-Organisation Skills 148 3.074 0.792 1 4 
Self-Reflection Skills 146 3.034 0.756 1 4 
Technical Skills 148 2.730 1.027 0 4 
Traits:      
Calmness 148 2.209 0.971 0 4 
Courage 148 2.831 0.768 1 4 
Creativity 148 2.635 0.934 1 4 
Empathy 148 2.635 0.934 1 4 
Commitment 148 3.500 0.665 0 4 
Flexibility 148 3.041 0.699 1 4 
Goal Orientation 147 3.265 0.634 1 4 
Independence 147 3.503 0.554 2 4 
Openness Towards the New 148 3.149 0.713 0 4 
Willingness to Change 148 2.926 0.809 0 4 

Control Variables      
Age (1=<30; 2=30-39; 3=40-49; 4=50-59; 
5=>59 

140 3.164 0.994 1 6 

Company Size (No. Employees) (1=<100; 
2=100-299; 3=300-499; 4= 500-999; 
5=>999 

139 2.964 1.276 1 5 

Gender (0 = Female; 1 = Male) 139 1.712 0.454 0 1 
Management Level (1=Top; 2=Middle; 
3=Lower) 

132 1.856 0.644 1 3 

Number of Supervised Employees (1=<10; 
2=10-19; 3=20-29; 4=>29) 

139 2.086 1.265 1 5 

Years of Leadership Experience (1=<5; 
2=5-9; 3=10-14; 4=15-19; 5>19) 

140 3.171 1.473 1 5 

Table 1: Summary Statistics 

4.1. Assessment and Identification of Digitalisation-Related Challenges, Skills, 
and Traits 

To ensure that the challenges selected for the questionnaire were relevant to the executives 

surveyed, participants were asked to assess the relevance of the predefined challenges (see 

Table A1 for the descriptions) on a 5-point Likert scale ranging from 0 = irrelevant to 4 = 
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relevant. Accordingly, the challenges of dealing with many topics, information overload, pace 

of change, and balancing change were ranked as the most relevant (in descending order), with 

all having a mean value above 3.0. The list continued with personnel development, uncertain-

ty of employees, data privacy, permanent availability, IT security, and employees’ aversion to 

IT (mean < 3.0 and > 2.0). Remote leadership was the lowest ranked, with a mean value of 

1.90. Overall, this shows that none of the selected challenges were classified as irrelevant, 

which legitimises their use for further analysis.  

In response to the open question as to which (further) digitisation-related challenges the exec-

utives considered relevant, they mentioned (in descending order) the implementation of new 

digital solutions and tools, the cultural change towards a digital mindset, the handling of rapid 

changes, the digitisation of processes and the task of taking the older workforce with them 

into the digital age (see Figure 1).  

Other issues repeatedly mentioned in the context of digitisation-related challenges included IT 

security, the uncertainty of the future, the permanent (electronic) connection to work, and 

maintaining personal relationships.  

An analysis of the self-assessed skills and traits of the survey participants shows that female 

participants rated their ability to (self-)organise higher than male participants. Regardless of 

gender, organisation skills were weakest among the under-30s, which indicates a high rele-

vance of experience in this context. IT competence and technical understanding was higher 

among the male executives surveyed.  

With an open question, we collected skills and traits that executives would like to have or to 

have strengthened. Several respondents expressed the wish to be able to motivate others better 

and to have better foreign language skills (especially English), followed by better assertive-

ness, higher IT competence and an increased ability to organise themselves (see Figure 2). 

Interestingly, the desire to predict the future was also expressed several times, indicating the 

difficulty of making informed strategic decisions in times of rapid change.  

A surprising result is the high number of executives who wished to have more calmness (see 

Figure 2). The personal trait calmness is not well anchored in the leadership literature so far, 

which could indicate that calmness is gaining relevance in times of rapid technological pro-

gress. In addition, some leaders wished to strengthen their courage, creativity and willingness 

to change, wisdom, and self-confidence. 
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4.2. Regression Analysis 

A central objective of the study was to answer the question of which skills and traits are sig-

nificantly related to an executive’s ability to cope with specific digitalisation-related chal-

lenges (RQ2.1). Ordered probit regressions were used for this purpose, the main results of 

which are summarised in Table 2 and detailed in Table A3 in the Appendix. The challenges in 

Table 2 are sorted in descending order according to their assessed relevance.  

Overall, the results regarding the self-evaluation of the ability to cope with specific digitalisa-

tion-related challenges show that the executives surveyed found it comparatively difficult to 

deal with the issue of remote leadership, i.e., leading locally or even globally distributed 

teams. The coping competence around the topic of IT security was also rated relatively low, 

followed by competence surrounding their employees’ aversion to IT. 

On the skills side, the results of the regression analysis show that the ability to organise one-

self and one’s organisational environment as well as IT skills, the ability to motivate others, 

and entrepreneurial thinking and acting are significantly positively associated with more than 

one perceived coping competence, suggesting a particularly high relevance of these skills. 

The same applies to the personal traits of commitment, flexibility and creativity. Interestingly, 

we find several significant negative correlations between the ability to work in a team as well 

as analytical and strategic thinking and the perceived ability to cope with different challenges. 

This finding is reflected on more deeply in the discussion. 

Our results show that the ability to deal with many topics, to cope with an information over-

load, and to manage fast-paced change is positively associated with the personal trait of flexi-

bility. However, being a strong team player does not seem to help master the three challenges 

considered here, as indicated by significantly negative correlations. 

With regard to the ability to deal with many topics, we also find a significantly positive con-

nection with the ability to think and act entrepreneurially and a significantly negative link to 

executives’ willingness to change. The ability to cope with an information overload is signifi-

cantly positively correlated with organisation skills and the ability to motivate others. Interest-

ingly, our results further show a negative link between the ability to cope with an information 

overload and independence as well as an open-minded attitude towards the new. Lastly, as 

indicated by the significant negative coefficient of the control variable age, younger execu-

tives feel more able to cope with an information overload compared to their older colleagues.  
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Ability to Cope with 
Specific Challenges 

Skills Personal Traits Control 
Variables 

Dealing with Many Topics Ability to Work in a Team (-)** 

Entrepreneurial Thinking and 
Acting (+)* 

Flexibility (+)* 

Willingness to Change (-)* 

/ 

Information Overload Organisation Skills (+)* 

Ability to Motivate Others (+)** 

Ability to Work in a Team (-)** 

Openness Towards the New  
(-)* 

Flexibility (+)** 

Independence (-)* 

Age (-)** 

Pace of Change Ability to Work in a Team (-)** Flexibility (+)** / 

Balancing Change Organisation Skills (+)* 

Ability to Motivate Others (+)* 

Independence (-)* Female (-)* 

Personnel Development IT Skills (+)* 

Decision-Making Skills (-)* 

/ / 

Uncertainty of Employees / Flexibility (+)* Management 
Level (-)* 

IT Security Ability to Work in a Team (-)* 

IT Skills (+)** 

Analytical and Strategic Thinking 
(-)* 

Creativity (+)** 

Commitment (+)** 

Willingness to Change (-)* 

Female (-)* 

Data Privacy IT Skills (+)* 

Self-Organisation Skills (+)** 

Technical Skills (+)* 

Commitment (+)** / 

Permanent Availability Analytical and Strategic Thinking 
(-)* 

English Skills (+)* 

Self-Organisation Skills (+)** 

/ Age (-)* 

Female (-)* 

Management 
Level (-)*** 

IT Aversion of Employees IT Skills (+)** Commitment (+)* Female (-)* 

Remote Leadership Ability to Motivate Others (+)* 

Ability to Work in a Team (-)* 

Analytical and Strategic Thinking 
(-)* 

Entrepreneurial Thinking and 
Acting (+)* 

Creativity (+)* 

Commitment (+)** 

/ 

Notes: / = no significant correlations; (+) = significant positive correlation; (-) = significant negative correlation; * = 5% 
significance level, ** = 1% significance level, *** 0.1% significance level 

Table 2: Overview of the Regression Results 

While independence is negatively associated with the ability to find the right balance in 

change processes, this ability is facilitated by strong organisation skills and the ability to mo-

tivate others.  

Being able to motivate others seems also advantageous when it comes to mastering remote 

leadership, thus managing employees working from different geographical locations. In addi-

tion, entrepreneurial thinking and acting as well as commitment and creativity appear to help 

leaders with handling remote leadership. However, analytical and strategic thinking is signifi-
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cantly negatively correlated with remote leadership, as well as with the ability to master chal-

lenges around IT security and being permanently available. 

Profound IT skills seem to be beneficial to executives in more than one challenge, namely the 

design of demand-oriented personnel development, dealing with issues of IT security and data 

privacy, and dealing with employees’ aversion to IT. Our results further indicate that self-

organisation skills are positively linked to the ability to manage data privacy and being per-

manently available. Regarding the challenge of permanent availability, we further find a sig-

nificantly positive correlation with English skills and a negative connection to the age and 

management level (1 = top management, 2 = middle management, 3 = lower management), 

with the latter suggesting that older executives and those working in lower and middle man-

agement positions find it more difficult to deal with this challenge compared to younger and 

top management executives. 

Finally, we find a significantly positive correlation between commitment and the ability to 

deal with the issues of IT security, data privacy, and an IT aversion of employees, with IT 

security also showing a significantly positive link to the personal trait of creativity. However, 

being a team player, as well as having a strong ability to think analytically and strategically 

and having a high willingness to change does not seem to be beneficial when it comes to 

managing IT security, as indicated by significantly negative correlations.  

5. Discussion 

The discussion section is subdivided into three subsections, starting with a discussion of our 

empirical findings, followed by limitations of the study, and, lastly, theoretical and practical 

implications.  

5.1. Discussion of the Empirical Findings 

One might wonder why a renewed exploration of leadership skills and traits is relevant, given 

that these have long been the subject of academic research. A major reason is that an increas-

ingly digitalised work environment poses new challenges to executives, making it reasonable 

to ask what it takes to cope with these challenges in order to successfully navigate today’s 

organisations through the digital age. Pulley and Sessa (2001) argue that fundamental skills 

such as communication skills and the ability to motivate others, which are traditionally asso-

ciated with leadership, remain as important as ever, whereby adapting traditional leadership 

skills to a technologically-mediated work environment adds an unprecedented degree of com-
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plexity. We argue that, in addition to changes within existing constructs, new skills and traits, 

such as IT competencies and calmness, are gaining relevance and thus require in-depth analy-

sis.  

In response to the open question in our survey as to which skills the executives would like to 

have or have strengthened, leading the list was a strong ability to motivate others. This is in-

teresting, as this ability is traditionally linked to leadership and is therefore not a specific phe-

nomenon of the digital age. It is consequently worth investigating in which contexts the abil-

ity to motivate others is particularly relevant today, as will be taken up later in this discussion. 

Second most frequently mentioned were foreign language skills (especially English), which 

indicates that executives increasingly need to be able to act internationally and coordinate 

activities with foreign business partners or geographically dispersed teams. An interesting 

finding is the desired ability to predict the future. Although Big Data increasingly helps to 

calculate the probability of future events (George, Haas, & Pentland, 2014), the desire for 

more predictability is an expression of a high degree of uncertainty, a typical characteristic of 

the digital age. 

With regard to personal traits, by far the most exiting result is the frequently named desire for 

calmness, which far surpasses all other traits mentioned in response to the open question in 

our questionnaire. Ruderman, Hannum, Leslie, and Steed (2001) found that a leader’s reaction 

under pressure or to challenges in terms of calmness largely determines how their leadership 

is perceived. With some exceptions, such as Seijts and Gandz (2018) as well as Cable and 

Judge (2003), the trait of calmness is not yet strongly anchored in the leadership literature and 

thus seems to build a relevant extension.  

Our results show that particularly challenging to executives is the sheer amount of infor-

mation and issues they must deal with. In this context, Schwarzmüller et al. (2018) emphasise 

electronic communication channels as the cause through which large amounts of information 

can be transmitted within the shortest possible time. Based on our results, strong organisation 

skills are significantly positively correlated with a high perceived ability to cope with infor-

mation overload. Since it is almost impossible to prevent executives from encountering an 

increased amount of information via various (digital) channels, it is important to adequately 

organise the processing of information and distribute these tasks among a motivated work-

force.  
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Another interesting result concerns the significantly negative correlation between a high 

openness towards the new and the ability to cope with a high volume of information. One 

possible explanation is that executives must filter the information they receive in order not to 

overstrain their employees. Executives with a comparatively lower openness towards the new 

may have an advantage in the process of selecting relevant information. At the same time, 

however, flexibility is significantly positively associated with a high ability to cope with a 

high volume of information, indicating that some degree of agility in dealing with the infor-

mation is conducive.  

A seemingly equal counterintuitive finding relates to the ability to handle many topics. We 

find that this ability is positively associated with flexibility, while it is negatively associated 

with a willingness to change. This, too, supports the above-mentioned explanation that a cer-

tain steadfastness can support the handling of many topics and information. This exemplifies 

what Pulley and Sessa (2001) describe as a dilemma of keeping focus during times of con-

stant change, which is inherent to the digital age. It is therefore not necessarily a contradiction 

that while flexibility is positively associated with the ability to cope with different challenges, 

we find that a willingness to change is simultaneously negatively associated with being able 

to handle a multitude of topics. A high willingness to change could go along with a lack of 

direction, which impedes a leader’s ability to multitask. Instead, having a strong ability to 

think and act entrepreneurially seems to help when tackling a multitude of topics, indicating 

that approaching many topics with a company perspective helps in the process of filtering and 

prioritising.  

We find that being a strong team player does not necessarily help when it comes to dealing 

with many topics and high amounts information, as indicated by significant negative correla-

tions. Dealing with many topics and excessive information probably requires quick decisions 

without many interfaces for coordination, which is easier for more self-determined execu-

tives.  

Regarding all the results discussed so far, it should be emphasised that they relate only to ana-

lysing the connection between the perceived ability to cope with selected challenges and a 

self-evaluation of specific skills and traits. In other contexts, a high ability to work in a team 

(Iordanoglou, 2018), a high willingness to change (Sousa & Rocha, 2019), and other skills 

and traits that here are negatively related to coping with certain challenges can be very useful.  
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However, the ability to work in a team is conspicuous in the context of our study, as it is sig-

nificantly negatively associated with several coping competences. Maccoby (2000) points out 

the paradox that despite the widespread call for teamwork skills amongst leaders, many con-

temporary leaders fall into the category of narcissistic leaders who might express that they 

enjoy working in a team but truly prefer not to: “Indeed, perhaps one of the greatest paradox-

es in this age of teamwork and partnering is that the best corporate leader in the contempo-

rary world is the type of person who is emotionally isolated” (Maccoby, 2000, p. 5). Based on 

the results of a meta-analysis, Grijalva, Harms, Newman, Gaddis, and Fraley (2015) suggest 

that narcissism is positively associated with leadership emergence. While we do not suggest 

that executives in our sample are in fact narcissistic leaders, the work of Maccoby (2000) 

shows that not all leaders would deem the skill of being able to work in a team as beneficial 

under all circumstances. Even if our interpretation of the results based on the available data is 

not yet commonly agreed upon, it is at least apparent that a pronounced ability to work in a 

team is not necessarily an advantage. 

The next relevant challenges revolve around the topic of change, essentially regarding the 

high speed of change and finding a balance in change processes. Our results suggest that find-

ing a balance in change processes is positively associated with strong organisation skills and 

the ability to motivate others, suggesting that resilient structures are important, and these must 

be supported not only by executives alone but by a motivated workforce. In accordance with 

this argumentation, we find that balancing change is significantly negatively associated with 

the personal trait of independence, indicating that a “lone fighter” nature seems to be less 

beneficial in facing this challenge than feeling connected to and dependent on one’s organisa-

tion. Here, the challenge of finding a balance in change processes differs quite clearly from 

the challenge of mastering rapid change, which shows a negative connection to a pronounced 

ability to work in a team. In situations where it is a matter of making quick decisions, a “lone 

fighter” nature seems to be advantageous, similar to when handling a lot of information and 

topics. In addition, our results show a positive correlation between the ability to master rapid 

change and the personal trait of flexibility, indicating that executives need to be able to react 

to different requirements quickly. 

Our results show that IT skills are positively associated with more than one coping compe-

tence. Leaders can actively use technology to increase their presence or interact with employ-

ees only if they possess the computer knowledge to do so (Phelps, 2014). In this context, 

Kitchin (2014) emphasises that while Big Data and new methods of data analysis make it pos-
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sible to answer new questions in new ways, it is challenging to develop the skills needed to 

analyse the data appropriately and make sense of it. Many companies have started to use more 

and more data (George et al., 2014), meaning that given the plethora of technological solu-

tions, leaders should at least have a good overview of different technologies and digital solu-

tions (Sousa & Rocha, 2019). This equips them with a toolkit from which they can choose an 

appropriate tool on a case by case basis and it also allows them to assess which IT skills are 

advantageous for building within their employees. The fact that IT skills are positively asso-

ciated with the ability to ensure needs-oriented personnel development further corroborate 

that IT skills play an important role in introducing employees to modern technologies and 

preparing them for work in increasingly digitalised work environments. The significant posi-

tive association between IT skills and an executive’s ability to deal with employees’ aversion 

to IT further indicates that IT-savvy executives find it easier to create an open-minded attitude 

towards new technologies in the workforce. Colbert et al. (2016) confirm that sound 

knowledge of IT systems and how to operate them is crucial for effectively harnessing tech-

nology and overcoming reservations to doing so.  

In addition, we find a significantly positive connection between IT skills and an executive’s 

ability to cope with the issues of IT security and data privacy, indicating that a profound un-

derstanding of IT helps executives assess different measures of coping with related threats. 

Interestingly, creativity seems to be even more advantageous in this context than analytical 

and strategic thinking, probably because in many cases relatively little data and few prece-

dents are available. Coping with IT security issues becomes even more difficult when rapid 

changes occur, which might explain that a high willingness to change is significantly nega-

tively correlated with the ability to manage IT security. Furthermore, commitment seems to 

be relevant for handling both IT security as well as data privacy, whereby we additionally find 

a significantly positive connection between the ability to manage data privacy and technical 

skills as well as self-organisation skills. The significant positive coefficient associated with 

self-organisation might indicate that data privacy is more within one’s own sphere of influ-

ence than the topic of IT security. Accordingly, a strong ability to organise oneself could help 

executives adequately handle sensitive data and help maintain an overview.  

Self-organisation skills are also significantly positively associated with the ability to manage 

the issue of being permanently available. Executives and oftentimes their employees are theo-

retically connected to work around the clock through mobile technology, which can negative-

ly impact work-life-balance (Barley et al., 2011). In addition, given the multitude of commu-
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nication channels available, networking within organisations is also increasing. A distinct 

ability to organise oneself seems to be useful for bringing one’s own accessibility into a man-

ageable level, for example by separating times for private and professional activities. Fur-

thermore, our results indicate that middle and lower management executives find it more dif-

ficult to deal with the issue of permanent availability than top management executives. One 

explanation is that middle and lower management executives are closer to the workforce and 

act as contact persons for problems and questions that arise in everyday working life, while 

the top management’s focus is on more long-term and less acute strategic issues. Also, older 

executives seem to find it more challenging than their younger peers to deal with the issue of 

being permanently available, which is interesting, as younger employees are less likely to 

hold top management positions. Even more surprising is the significantly negative correlation 

between analytical and strategic thinking and the ability to deal with being permanently avail-

able. One might have expected that analytical and strategic thinking helps in finding a way to 

establish a balanced accessibility. Maybe the opposite is true, for example because analytical 

and strategic thinking leads executives to consider incoming information and requests in more 

detail. A more context-specific view is needed to make reasonable assumptions about why 

profound English skills are significantly positively related to managing permanent availabil-

ity. Assuming that more and more correspondence takes place in English, it could be assumed 

that executives with strong English skills need to spend less time and energy on communica-

tion than their colleagues with weaker English skills, who have to overcome language barriers 

in addition to managing the content. However, a more in-depth analysis based on context-

specific data is needed to draw meaningful conclusions.   

The challenge that was ranked as least relevant compared to the other predefined challenges 

relates to dealing with remote leadership. One possible explanation for the relatively low rele-

vance could be that decentralised work has not yet been implemented in the majority of com-

panies included in our analysis and is, therefore, only gradually gaining relevance. While this 

conclusion is based on assumptions, our results indicate that being particularly good at deal-

ing with remote leadership is positively associated with committed and motivated executives 

with a strong ability to think and act entrepreneurially and a profound ability to motivate oth-

ers. As digitalisation progresses, an increasing number of employees can do some or all of 

their work at a home office or even from any location. In such a situation, managing teams in 

which members work from different locations will require executives to rethink their leader-

ship approaches, not least because they will have fewer opportunities to interact face-to-face 

with employees. Having fewer opportunities for direct interaction may explain why strong 
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team players find it particularly difficult to master remote leadership. One reason for the posi-

tive correlation between the ability to manage remote leadership and commitment as well as 

creativity might be that a high level of commitment is conducive or even necessary for ena-

bling goal-oriented collaboration between locally dispersed employees and teams, where the 

ability to develop creative solutions offers an advantage over standard approaches.  

5.2. Implications 

Based on our results, we can formulate implications at the company level and with regard to 

the individual development of executives. Furthermore, we derive suggestions for future re-

search directions.  

Companies should take into account that the selection and development of executives is cen-

tral to the management of digital change, in addition to or as a part of a suitable business 

strategy. When hiring new executives, particular attention should be paid to ensuring that they 

have strong (self-)organisation and IT skills, a strong ability to motivate others, and a pro-

found ability to think and act entrepreneurially. Even if managers themselves are not in direct 

contact with the company’s technology, IT skills are likely to help them deal with topics such 

as IT security, data privacy, employees’ aversion to IT, and personnel development.  

In addition, executives should bring personal traits such as commitment, creativity, and flexi-

bility, whereas a high willingness to change and open-mindedness towards the new seem not 

particularly helpful for successfully dealing with selected digitalisation-related challenges. A 

context-specific view is central here, as a high willingness to change and openness to new 

ideas might be helpful in other situations, for example in corporate strategy issues. With re-

gard to the challenges considered in this study, however, executives should offer a certain 

amount of steadfastness in order to keep the organisation on course and not overburden it with 

too many changes. This relates well to one’s ability to find the right balance in change pro-

cesses, which was considered relevant by the survey participants. Here, too, the traits of open-

mindedness towards the new and a willingness to change are only beneficial to a certain ex-

tent. Based on our results, creativity can help executives deal with relevant challenges, mak-

ing it an important personal trait as well. In contrast to skills, however, these personal traits 

are not readily trained, such that the qualities mentioned above cannot generally be incorpo-

rated into personnel development. Nonetheless, they are highly relevant for personnel selec-

tion.  
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On the skill side, we primarily recommend applying demand-oriented training measures in the 

areas of (self-)organisation and IT competences and management trainings on how to moti-

vate others. In addition, we recommend responding to the desires stated by many executives 

for improving foreign language skills (especially English) and for displaying more assertive-

ness and stronger rhetorical skills with different training formats. With regard to personal 

traits, the wish of many executives for more calmness should be taken seriously, even if this 

falls into the category of personal traits and is therefore difficult to train. Nevertheless, offer-

ing various ways to promote relaxation, such as yoga classes, relaxation rooms, and massages, 

can be considered, as can psychological coaching on how to deal with stress. 

In preparing (potential) executives for dealing with organisational challenges, not only com-

panies but also universities and other educational institutions play an essential role. However, 

many of these institutions still rely on traditional methods such as face-to-face education 

(Phelps, 2014) and focus on the development of individual leaders. Thus, leadership educa-

tion takes place in an isolated environment. However, leadership development requires the 

involvement of multiple individuals because leaders deal with employees and stakeholders on 

a daily basis (Day et al., 2014). The development of leadership skills involves considering 

cognitive, social, and behavioural skills, meaning that only focussing on behavioural styles is 

insufficient (Lord & Hall, 2005). Accordingly, it is crucial that not only practicing leaders 

become aware of the leadership skills needed today but also that educational institutions do 

so, as these institutions provide an important foundation for the development of future lead-

ers. 

Overall, our results show that digitalisation-related developments are accompanied by chal-

lenges for organisations, their executives, and employees, and these challenges can be associ-

ated with different implications. We recommend that the challenges discussed in this paper 

are first reflected upon in the respective company-specific context and then that companies 

identify their needs on this basis and define individualised measures for hiring and developing 

executives.  

In addition, we encourage future research to build on the results presented in this study and to 

validate the correlations, for example on the basis of other industries. Furthermore, we rec-

ommend in-depth investigations into the role of calmness in the leadership context, as this 

personal trait is not yet well established in the existing literature. In addition, we encourage 

scholars to take up our findings of negative associations regarding the ability to work in a 

team and to conduct in-depth analyses on the role of these skills for the leadership context.  
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5.3. Limitations 

The study has some limitations which must be considered in the interpretation of the results 

and should be addressed in future research.  

First, the study is essentially based on an online survey answered by 148 executives. The 

sample size is appropriate for an explorative study aiming at generating initial insights, but it 

is too small to claim generalisability. In this context, our focus on medium-sized industrial 

companies in the northwest Germany should also be taken into account, which does allow a 

relatively high consistency of the sample and thus a high comparability of the answers but 

simultaneously limits the generalisability of the findings. Accordingly, larger studies consid-

ering other regions and further industries are needed to validate the results.  

A further limitation concerns the measurement of the skills, traits, and coping competences, as 

these were based on self-assessments of the survey participants. Accordingly, an incorrect 

assessment by the respondents could lead to distortions of the results. In order to counteract 

this as best as possible, the survey was conducted anonymously and the executives always 

had the option of choosing “no answer” if they could not or did not want to provide an an-

swer.  

6. Conclusion 

What skills and personal traits does a digital leader need to successfully master digitalisation-

related challenges in contemporary organisations? In this paper, we addressed this research 

question using an online-survey with executives. Exceeding existing research on leadership 

skills and challenges, we focus on the connection between selected skills/traits needed in the 

digital age and specific challenges.   

Our results reveal that executives find particularly challenging the amount of information and 

topics they must deal with, followed by challenges that revolve around the topic of (fast-

paced) change. Interestingly, the challenge of mastering remote leadership was classified as 

the least relevant of the predefined challenges executives considered. With an open question 

and using the Gioia method, we were then able to identify other challenges mentioned by ex-

ecutives: the two most frequently named were the implementation of new digital solu-

tions/tools and a cultural shift towards a digital mindset, followed by dealing with rapid 

changes, which was also included in the original list of predefined challenges. Creating a digi-
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tal mindset and mastering rapid changes produce considerable tension, as cultural changes 

require a lot of time, and time is scarce in the digital age.  

Regarding desired skills or traits, several executives mentioned that they wish to be able to 

predict the future, which coincides with the challenge of the unpredictability of the future. 

Another particularly striking finding in the context of (further) desired skills and traits, how-

ever, was the executives’ desire for more calmness. As the construct of calmness is not yet 

strongly anchored in the existing leadership literature, it should be examined in greater depth 

in the future. 

The results of our regression analysis show that a strong ability to organise oneself and one’s 

environment are positively associated with multiple coping competences, as well as the ability 

to motivate others and the ability to think and act entrepreneurially. While organisation skills 

are positively associated with the ability to master an information overload and to find the 

right balance in change processes, a pronounced ability to self-organise is significantly posi-

tively correlated with managing the issues of being permanently available and data privacy. 

Moreover, another skill that is positively correlated with the ability to cope with the challenge 

of data privacy is IT skills, which are also positively associated with challenges related to 

managing IT security and employees’ aversion to IT. Also from the regression analysis, one 

surprising result is the negative connection between a strong ability to work in a team and 

several coping competences, indicating that a good digital leader does not necessarily have to 

be a strong team player, at least with regard to selected challenges considered in this study. 

With regard to personal traits, executives in contemporary organisations seem to benefit from 

a high level of flexibility, commitment, and creativity, as these traits are significantly posi-

tively correlated with the ability to cope with various digitalisation-related challenges.  

Our results contribute to the literature in two ways: First, our findings help to evaluate leader-

ship skills, traits, and challenges discussed in the existing literature against the background of 

an increasingly digitalised work environment. In addition, using open-ended questions, we 

pinpoint new aspects that are not yet strongly anchored in the literature, highlighting new re-

search areas to be explored in the future. Second, we identify connections between relevant 

skills/traits and executives’ abilities to cope with specific digitalisation-related challenges, 

which can be used to derive implications for a future-oriented human resource management. 



26 

Literature 

Abowd, J. M., Schmutte, I. M., Sexton, W. N., & Vilhuber, L. (2019). Why the economics 
profession must actively participate in the privacy protection debate. AEA Papers and 
Proceedings, 109, 397-402.  

Ahlquist, J. (2014). Trending now: Digital leadership education using social media and the 
social change model. Journal of Leadership Studies, 8(2), 57-60.  

Ames, D. R. (2009). Pushing up to a point: Assertiveness and effectiveness in leadership and 
interpersonal dynamics. Research in Organizational Behavior, 29, 111-133.  

Ames, D. R., & Flynn, F. J. (2007). What breaks a leader: The curvilinear relation between 
assertiveness and leadership. Journal of Personality and Social Psychology, 92(2), 307-
324.  

Autor, D. H. (2015). Why are there still so many jobs? The history and future of workplace 
automation. Journal of Economic Perspectives, 29(3), 3-30.  

Avolio, B. J., Kahai, S., & Dodge, G. E. (2000). E-leadership: Implications for theory, 
research, and practice. The Leadership Quarterly, 11(4), 615-668.  

Avolio, B. J., & Kahai, S. S. (2003). Adding the "e" to e-leadership: How it may impact your 
leadership. Organizational Dynamics, 31(4), 325-338.  

Bacon, C. C., & Severson, M. L. (1986). Assertiveness, responsiveness, and versatility as 
predictors of leadership emergence. Communication Research Reports, 3(1), 53-59.  

Barley, S. R., Meyerson, D. E., & Grodal, S. (2011). E-mail as a source and symbol of stress. 
Organization Science, 22(4), 887-906.  

Bondarouk, T., & Ruël, H. J. M. (2009). Electronic human resource management: Challenges 
in the digital era. International Journal of Human Resource Management, 20(3), 505-514.  

Brown, L. M., & Posner, B. Z. (2001). Exploring the relationship between learning and 
leadership. Leadership & Organization Development Journal, 22(6), 274-280.  

Buengeler, C., Homan, A. C., & Voelpel, S. C. (2016). The challenge of being a young 
manager: The effects of contingent reward and participative leadership on team-level 
turnover depend on leader age. Journal of Organizational Behavior, 37(8), 1224-1245.  

Cable, D. M., & Judge, T. A. (2003). Managers' upward influence tactic strategies: The role 
of manager personality and supervisor leadership style. Journal of Organizational 
Behavior, 24(2), 197-214.  

Cascio, W. F., & Shurygailo, S. (2003). E-leadership and virtual teams. Organizational 
Dynamics, 31(4), 362-376.  

Colbert, A., Yee, N., & George, G. (2016). The digital workforce and the workplace of the 
future. Academy of Management Journal, 59(3), 731-739.  

Creţu, D., & Iova, R. A. (2015). Identification of leadership skills and behaviours, in the 
business sector: Case study. Procedia - Social and Behavioral Sciences, 186, 526-534.  

Crossan, M. M., Byrne, A., Seijts, G. H., Reno, M., Monzani, L., & Gandz, J. (2017). Toward 
a framework of leader character in organizations. Journal of Management Studies, 54(7), 
986-1018.  

Day, D. V., Fleenor, J. W., Atwater, L. E., Sturm, R. E., & McKee, R. A. (2014). Advances in 
leader and leadership development: A review of 25 years of research and theory. The 
Leadership Quarterly, 25(1), 63-82.  



27 

DeGeest, D., & Brown, K. G. (2011). The role of goal orientation in leadership development. 
Human Resource Development Quarterly, 22(2), 157-175.  

Dimitrov, A. (2018). The digital age leadership: A transhumanistic perspective. Journal of 
Leadership Studies, 12(3), 79-81.  

Drath, W. H., McCauley, C. D., Palus, C. J., Van Velsor, E., O'Connor, P. M., & McGuire, J. 
B. (2008). Direction, alignment, commitment: Toward a more integrative ontology of 
leadership. The Leadership Quarterly, 19(6), 635-653.  

El Sawy, O. A., Kræmmergaard, P., Amsinck, H., & Vinther, A. L. (2016). How LEGO built 
the foundations and enterprise capabilities for digital leadership. MIS Quarterly Executive, 
15(2), 141-166.  

Franklin, S., & Walker, C. (2003). Survey methods and practices. Ottawa: Statistics Canada. 

Friedman, L., Fleishman, E. A., & Fletcher, J. M. (1992). Cognitive and interpersonal abilities 
related to the primary activities of R&D managers. Journal of Engineering and Technology 
Management, 9(3), 211-242.  

George, G., Haas, M. R., & Pentland, A. (2014). Big data and management. Academy of 
Management Journal, 57(2), 321-326.  

George, G., Osinga, E. C., Lavie, D., & Scott, B. A. (2016). Big data and data science 
methods for management research. Academy of Management Journal, 59(5), 1493-1507. 

Giles, S. (2016). The most important leadership competencies, according to leaders around 
the world. Harvard Business Review, retrieved 25 November 2019 from: 
https://hbr.org/2016/03/the-most-important-leadership-competencies-according-to-leaders-
around-the-world.  

Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2013). Seeking qualitative rigor in inductive 
research: Notes on the Gioia methodology. Organizational Research Methods, 16(1), 15-
31.  

Golden, A. G., & Geisler, C. (2007). Work-life boundary management and the personal 
digital assistant. Human Relations, 60(3), 519-551.  

Gordon, V., & Martin, D. (2019). The 21st-century CEO: Intrinsic attributes, worldview, and 
communication capabilities. Journal of Leadership & Organizational Studies, 26(2), 141-
149.  

Gratton, L. (2016). Rethinking the manager's role. MIT Sloan Management Review, 58(1), 24-
27.  

Grijalva, E., Harms, P. D., Newman, D. A., Gaddis, B. H., & Fraley, R. C. (2015). Narcissism 
and leadership: A meta-analytic review of linear and nonlinear relationships. Personnel 
Psychology, 68(1), 1-47.  

Guillén, L., Mayo, M., & Korotov, K. (2015). Is leadership a part of me? A leader identity 
approach to understanding the motivation to lead. The Leadership Quarterly, 26(5), 802-
820.  

Hambley, L. A., O’Neill, T. A., & Kline, T. J. (2007). Virtual team leadership: The effects of 
leadership style and communication medium on team interaction styles and outcomes. 
Organizational Behavior and Human Decision Processes, 103(1), 1-20.  

Haromszeki, Ł., & Jarco, P. (2017). Educational leaders and their qualities from the followers' 
perspective. Journal of Intercultural Management, 9(4), 77-96.  



28 

Haycock, K. (2012). Strategic thinking: Lessons for leadership from the literature. Library 
Leadership & Management, 26(3/4), 1-23.  

Hendricks, J. W., & Payne, S. C. (2007). Beyond the big five: Leader goal orientation as a 
predictor of leadership effectiveness. Human Performance, 20(4), 317-343.  

Holt, S., & Marques, J. (2012). Empathy in leadership: Appropriate or misplaced? An 
empirical study on a topic that is asking for attention. Journal of Business Ethics, 105(1), 
95-105.  

Hunt, C. S. (2015). Leading in the digital era. TD: Talent Development, 69(6), 48-53.  

Ibarra, H. (1999). Provisional selves: Experimenting with image and identity in professional 
adaptation. Administrative Science Quarterly, 44(4), 764-791.  

Iordanoglou, D. (2018). Future trends in leadership development practices and the crucial 
leadership skills. Journal of Leadership, Accountability and Ethics, 15(2), 118-129.  

Kane, G. C., Phillips, A. N., Copulsky, J., & Andrus, G. (2019). How digital leadership is(n't) 
different: Leaders must blend traditional and new skills to effectively guide their 
organizations into the future. MIT Sloan Management Review, 60(3), 34-39.  

Kappelman, L., McLean, E., Luftman, J., & Johnson, V. (2013). Key issues of IT 
organizations and their leadership: The 2013 SIM IT trends study. MIS Quarterly 
Executive, 12(4), 227-240.  

Katz, R. L. (1974). Skills of an effective administrator. Harvard Business Review, 52(5), 90-
102.  

Khan, A., & Ahmad, W. (2012). Leader's interpersonal skills and its effectiveness at different 
levels of management. International Journal of Business and Social Science, 3(4), 296-
305.  

Kitchin, R. (2014). Big data, new epistemologies and paradigm shifts. Big Data & Society, 
1(1), 1-12.  

Klus, M. F., & Müller, J. (2018). Identifying leadership skills required in the digital age. 
Discussion Paper of the Institute for Organisational Economics, 11/2018. Münster.  

Kohnke, O. (2017). It’s not just about technology: The people side of digitization. In: G. 
Oswald, & M. Kleinemeier (Eds.), Shaping the Digital Enterprise (pp. 69-91). Berlin: 
Springer. 

Kuratko, D. F., & Hornsby, J. S. (1999). Corporate entrepreneurial leadership for the 21st 
century. Journal of Leadership Studies, 5(2), 27-39.  

Likert, R. (1974). The method of constructing an attitude scale. In: G. M. Maranell (Ed.), 
Scaling: A Sourcebook for Behavioral Scientists (pp. 233-243). Chicago: Aldine Pub.    

Lord, R. G., & Hall, R. J. (2005). Identity, deep structure and the development of leadership 
skill. The Leadership Quarterly, 16(4), 591-615.  

Maccoby, M. (2000). Narcissistic leaders. Harvard Business Review, 78(1), 69-77.  

Mahsud, R., Yukl, G., & Prussia, G. (2010). Leader empathy, ethical leadership, and 
relations-oriented behaviors as antecedents of leader-member exchange quality. Journal of 
Managerial Psychology, 25(6), 561-577.  

Marler, J. H., & Parry, E. (2016). Human resource management, strategic involvement and e-
HRM technology. International Journal of Human Resource Management, 27(19), 2233-
2253.  



29 

Mumford, M. D., Todd, E. M., Higgs, C., & McIntosh, T. (2017). Cognitive skills and 
leadership performance: The nine critical skills. The Leadership Quarterly, 28(1), 24-39.  

Mumford, T. V., Campion, M. A., & Morgeson, F. P. (2007). The leadership skills strataplex: 
Leadership skill requirements across organizational levels. The Leadership Quarterly, 
18(2), 154-166.  

Nurmi, R. (1996). Teamwork and team leadership. Team Performance Management: An 
International Journal, 2(1), 9-13.  

Osburg, T., & Lohrmann, C. (2017). Sustainability in a digital world. Cham: Springer. 

Phelps, K. C. (2014). "So much technology, so little talent"? Skills for harnessing technology 
for leadership outcomes. Journal of Leadership Studies, 8(2), 51-56.  

Pulley, M. L., & Sessa, V. I. (2001). E-leadership: Tackling complex challenges. Industrial & 
Commercial Training, 33(6), 225-229.  

Reichard, R. J., & Johnson, S. K. (2011). Leader self-development as organizational strategy. 
The Leadership Quarterly, 22(1), 33-42.  

Reiter-Palmon, R. (2003). Predicting leadership activities: The role of flexibility. Individual 
Differences Research, 1(2), 124.  

Reiter-Palmon, R., & Illies, J. J. (2004). Leadership and creativity: Understanding leadership 
from a creative problem-solving perspective. The Leadership Quarterly, 15(1), 55-77.  

Roy, S. R. (2012). Digital mastery: The skills needed for effective virtual leadership. 
International Journal of e-Collaboration, 8(3), 56-66.  

Ruderman, M., Hannum, K., Leslie, J., & Steed, J. (2001). Leadership skills and emotional 
intelligence. Greensboro, NC: Center for Creative Leadership.  

Ruël, H. J. M., Bondarouk, T., & Looise, J. K. (2004). E-HRM: Innovation or irritation: An 
explorative empirical study in five large companies on web-based HRM. Management 
Revue, 15(3), 364-380.  

Ruël, H. J. M., Bondarouk, T., & Van der Velde, M. (2007). The contribution of e-HRM to 
HRM effectiveness: Results from a quantitative study in a Dutch ministry. Employee 
Relations, 29(3), 280-291.  

Santora, J. C. (2007). Assertiveness and effective leadership: Is there a tipping point? 
Academy of Management Perspectives, 21(3), 84-86.  

Savolainen, T. (2014). Trust-building in e-leadership: A case study of leaders' challenges and 
skills in technology-mediated interaction. Journal of Global Business Issues, 8(2), 45-56.  

Schwarzmüller, T., Brosi, P., Duman, D., & Welpe, I. M. (2018). How does the digital 
transformation affect organizations? Key themes of change in work design and leadership. 
Management Revue, 29(2), 114-138.  

Seijts, G. H., & Gandz, J. (2018). Transformational change and leader character. Business 
Horizons, 61(2), 239-249.  

Sheninger, E. (2019). Digital leadership: Changing paradigms for changing times. Thousand 
Oaks: Corwin Press. 

Sousa, M. J., & Rocha, Á. (2019). Skills for disruptive digital business. Journal of Business 
Research, 94, 257-263.  

Sparrowe, R. T. (2005). Authentic leadership and the narrative self. The Leadership 
Quarterly, 16(3), 419-439.  



30 

Sternberg, R. J. (2017). Developing the next generation of responsible professionals: Wisdom 
and ethics trump knowledge and IQ. Psychology Teaching Review, 23(2), 51-59.  

Strohmeier, S. (2007). Research in e-HRM: Review and implications. Human Resource 
Management Review, 17(1), 19-37.  

Tarafdar, M. (2016). The three new skills managers need. MIT Sloan Management Review, 
58(1), 162-166.  

Townsend, A. M., DeMarie, S. M., & Hendrickson, A. R. (1998). Virtual teams: Technology 
and the workplace of the future. Academy of Management Executive, 12(3), 17-29.  

Wilson III, E. J., Goethals, G. R., Sorenson, G., & Burns, J. M. (2004). Leadership in the 
digital age. Encyclopedia of Leadership, 4, 858-861.  

Wipulanusat, W., Panuwatwanich, K., & Stewart, R. A. (2017). Exploring leadership styles 
for innovation: An exploratory factor analysis. Engineering Management in Production 
and Services, 9(1), 7-17.  

Yukl, G., & Mahsud, R. (2010). Why flexible and adaptive leadership is essential. Consulting 
Psychology Journal: Practice and Research, 62(2), 81-93.  

Zeike, S., Bradbury, K., Lindert, L., & Pfaff, H. (2019). Digital leadership skills and 
associations with psychological well-being. International Journal of Environmental 
Research and Public Health, 16(14), 1-12.  

Zhang, D. (2018). Big data security and privacy protection. Advances in Computer Science 
Research, 77, 275-278. 



31 

Appendix 

Variables  Definition Relevance 
(Mean) 

Std. Dev. Obs. 

Challenges     

Dealing with 
Many Topics 

You have to deal with a variety of topics and keep track 
of them 

3.606 0.684 142 

Information Over-
load 

You are confronted with a high volume of information 
from which you must filter the information that is im-
portant to you 

3.296 0.890 142 

Pace of Change You have to identify suitable measures and make deci-
sions in times of rapid change 

3.204 0.804 142 

Balancing Change You need to find a balance between traditional and new 
processes as well as between older and younger employ-
ees 

3.197 0.877 142 

Personnel Devel-
opment 

You need to ensure that your employees receive needs-
oriented training to enable them to cope with current and 
future challenges 

2.889 1.014 142 

Uncertainty of 
Employees 

You have to familiarise employees with new develop-
ments and take away fears 

2.838 1.008 142 

Data Privacy You must ensure that company-related data as well as 
data from your employees are protected 

2.811 1.239 143 

Permanent Availa-
bility 

You and your employees are always available via mobile 
technology, which makes it difficult to distinguish be-
tween professional and private life 

2.451 1.235 142 

IT Security You need to protect the organisation from IT threats 2.333 1.280 141 

IT Aversion of 
Employees 

You have to deal with a defensive attitude of employees 
towards learning and using digital tools 

2.147 1.250 143 

Remote Leader-
ship 

You have to manage employees who work from differ-
ent geographical locations 

1.901 1.592 142 

Note: The relevance of the challenges was measured on a 5-point Likert scale with 0=irrelevant; 1=rather not relevant; 2=middle; 3=rather 
relevant; 4=relevant.  

Table A1: Description of Leadership Challenges 
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Skills, Traits, and Challenges Referring Literature 

Skills  
Ability to Motivate Others 
 

Gordon and Martin (2019); Iordanoglou (2018); Klus and Müller (2018); 
Schwarzmüller et al. (2018); Sousa and Rocha (2019) 

Ability to Work in a Team Iordanoglou (2018); Klus and Müller (2018); Nurmi (1996); Phelps (2014) 
Analytical and Strategic Think-
ing 

Haycock (2012); Iordanoglou (2018); Klus and Müller (2018) 

Assertiveness Ames (2009); Ames and Flynn (2007); Bacon and Severson (1986); Santora (2007) 
Communication Skills Giles (2016); Gordon and Martin (2019); Iordanoglou (2018); Khan and Ahmad 

(2012); Klus and Müller (2018); T. V. Mumford et al. (2007); Phelps (2014); Sousa 
and Rocha (2019) 

Decision-Making Skills Sousa and Rocha (2019) 
Entrepreneurial Thinking and 
Acting 

Klus and Müller (2018); Kuratko and Hornsby (1999); Sousa and Rocha (2019) 

English Skills Klus and Müller (2018); Schwarzmüller et al. (2018) 
IT Skills Colbert et al. (2016); M. D. Mumford et al. (2017); Phelps (2014); Sousa and Rocha 

(2019)  
Organisation Skills Giles (2016); Klus and Müller (2018); Phelps (2014) 
Self-Organisation Skills Haromszeki and Jarco (2017); Klus and Müller (2018) 
Self-Reflection Skills Brown and Posner (2001); Iordanoglou (2018); Klus and Müller (2018); Reichard and 

Johnson (2011); Sparrowe (2005) 
Technical Skills Kane et al. (2019); Schwarzmüller et al. (2018) 
Traits  
Calmness, Composure Klus and Müller (2018); Ruderman et al. (2001); Seijts and Gandz (2018) 
Commitment Drath et al. (2008); Klus and Müller (2018) 
Courage Crossan et al. (2017); Klus and Müller (2018); Seijts and Gandz (2018) 
Creativity Iordanoglou (2018); Klus and Müller (2018); M. D. Mumford et al. (2017); Reiter-

Palmon and Illies (2004); Sternberg (2017) 
Empathy Holt and Marques (2012); Iordanoglou (2018); Klus and Müller (2018); Mahsud, Yukl, 

and Prussia (2010) 
Flexibility Iordanoglou (2018); Klus and Müller (2018); Phelps (2014); Reiter-Palmon (2003); 

Yukl and Mahsud (2010) 
Goal Orientation DeGeest and Brown (2011); Hendricks and Payne (2007); Iordanoglou (2018); Klus 

and Müller (2018) 
Independence Klus and Müller (2018) 
Openness Towards the New Giles (2016) 
Willingness to change Sousa and Rocha (2019) 
Challenges  
Balancing Change Colbert et al. (2016) 
Data Privacy Abowd et al. (2019); Zhang (2018) 
Dealing with Many Topics Klus and Müller (2018) 
Information Overload Klus and Müller (2018); Schwarzmüller et al. (2018) 
IT Aversion of Employees Dimitrov (2018) 
IT Security Kappelman et al. (2013) 
Pace of Change  Kane et al. (2019); Klus and Müller (2018); Kohnke (2017); Schwarzmüller et al. 

(2018) 
Permanent Availability Barley et al. (2011); Golden and Geisler (2007); Kane et al. (2019); Schwarzmüller et 

al. (2018) 
Personnel Development Kohnke (2017); Schwarzmüller et al. (2018); Sousa and Rocha (2019) 
Remote Leadership Colbert et al. (2016); Kane et al. (2019); Klus and Müller (2018) 
Uncertainty of Employees Schwarzmüller et al. (2018) 

Table A2: Literature Review for Survey Items 
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  (1) (2) (3) (4) (5) (6) 
Dep. Var. Information 

Overload 
Dealing with 
Many Topics 

Pace of 
Change 

Balancing 
Change 

Uncertainty 
of Employees 

Remote 
Leadership 

Expl. Var.: Skills         

Ability to Motivate Others 0.560** 0.183 0.171 0.469* 0.240 0.213 
 (0.189) (0.184) (0.185) (0.184) (0.185) (0.190) 
Ability to Work in a Team -0.468** -0.523** -0.543** -0.275 0.134 -0.412* 
 (0.179) (0.183) (0.181) (0.172) (0.176) (0.174) 
Analytical and Strategic Thinking -0.143 -0.047 -0.009 -0.110 -0.090 -0.414* 
 (0.192) (0.191) (0.190) (0.188) (0.193) (0.194) 
Assertiveness 0.046 0.283 0.264 -0.124 0.116 0.002 
 (0.183) (0.182) (0.183) (0.179) (0.179) (0.184) 
Communication Skills 0.220 0.237 0.088 0.069 -0.063 0.235 
 (0.150) (0.152) (0.150) (0.150) (0.155) (0.150) 
Decision-Making Skills 0.001 -0.144 0.040 -0.011 0.190 0.089 
 (0.189) (0.188) (0.185) (0.183) (0.189) (0.191) 
Entrepreneurial Thinking and Acting 0.394 0.500* -0.140 -0.119 0.434 0.470* 
 (0.233) (0.232) (0.228) (0.225) (0.232) (0.234) 
English Skills 0.086 0.149 0.046 -0.028 0.013 0.060 
 (0.113) (0.114) (0.111) (0.110) (0.113) (0.112) 
IT Skills -0.008 0.117 0.105 0.012 0.104 0.076 
 (0.135) (0.136) (0.133) (0.131) (0.135) (0.135) 
Organisation Skills 0.421* 0.159 0.197 0.420* -0.148 0.092 
 (0.179) (0.177) (0.175) (0.177) (0.178) (0.179) 
Self-Organisation Skills 0.051 -0.009 -0.047 -0.033 0.108 -0.046 
 (0.175) (0.176) (0.173) (0.172) (0.177) (0.172) 
Self-Reflection Skills 0.018 0.098 0.007 -0.053 0.057 0.013 
 (0.178) (0.175) (0.175) (0.173) (0.178) (0.177) 
Technical Skills 0.113 0.004 -0.099 -0.035 -0.122 -0.167 
 (0.132) (0.134) (0.131) (0.129) (0.134) (0.131) 
Expl. Var: Traits       
Calmness 0.192 0.059 0.073 -0.058 -0.018 -0.021 
 (0.127) (0.127) (0.124) (0.122) (0.127) (0.125) 
Commitment -0.130 0.120 0.091 -0.073 -0.126 0.564** 
 (0.209) (0.208) (0.206) (0.204) (0.209) (0.217) 
Courage -0.222 -0.026 0.292 0.270 -0.202 0.180 
 (0.192) (0.189) (0.188) (0.186) (0.192) (0.193) 
Creativity -0.0112 0.147 -0.090 -0.030 0.038 0.294* 
 (0.139) (0.139) (0.137) (0.134) (0.138) (0.136) 
Empathy 0.149 0.171 -0.033 0.033 -0.250 -0.138 
 (0.153) (0.152) (0.151) (0.148) (0.155) (0.156) 
Flexibility 0.520** 0.394* 0.525** 0.247 0.359* -0.062 
 (0.180) (0.180) (0.180) (0.171) (0.176) (0.177) 
Goal Orientation 0.219 0.237 -0.295 0.210 0.299 -0.145 
 (0.232) (0.231) (0.230) (0.226) (0.234) (0.232) 
Independence -0.525* -0.091 -0.210 -0.527* -0.111 -0.185 
 (0.254) (0.249) (0.252) (0.250) (0.249) (0.258) 
Openness Towards the New -0.350* -0.332 -0.190 0.061 0.020 -0.068 
 (0.171) (0.175) (0.162) (0.160) (0.166) (0.163) 
Willingness to Change -0.263 -0.389* 0.011 -0.095 -0.098 0.127 
 (0.153) (0.156) (0.150) (0.148) (0.148) (0.148) 
Controls       
Age -0.502** -0.193 -0.248 -0.106 0.035 -0.105 
 (0.177) (0.173) (0.170) (0.168) (0.174) (0.173) 
Female -0.268 -0.524 0.027 -0.550* -0.329 -0.536 
 (0.142) (0.282) (0.279) (0.278) (0.285) (0.290) 
Management Level 0.142 -0.307 -0.060 0.113 -0.444* -0.153 
 (0.213) (0.210) (0.211) (0.209) (0.218) (0.224) 
Number of Supervised Employees 0.083 -0.062 -0.156 0.146 0.038 -0.005 
 (0.110) (0.109) (0.110) (0.108) (0.111) (0.112) 
Years of Experience as an Executive 0.047 -0.007 0.213 -0.006 -0.055 -0.053 
 (0.128) (0.128) (0.128) (0.125) (0.130) (0.132) 
Intercept Cut 1 -1.306 -0.236 -2.662 -2.116 -0.102 0.704 
 (1.599) (1.585) (1.595) (1.590) (1.625) (1.575) 
Intercept Cut 2 -0.198 0.736 -1.884 -0.902 0.526 1.043 
 (1.582) (1.553) (1.572) (1.546) (1.607) (1.576) 
Intercept Cut 3 1.203 1.807 -0.534 0.521 1.747 1.653 
 (1.579) (1.555) (1.562) (1.540) (1.609) (1.579) 
Intercept Cut 4 3.109 3.432* 1.047 1.831 3.777* 2.714 
 (1.603) (1.576) (1.568) (1.554) (1.647) (1.583) 

N 124 124 124 124 123 122 
Pseudo R-Squared 0.181 0.176 0.124 0.101 0.105 0.109 
Prob > Chi2 0.001 0.001 0.090 0.268 0.311 0.059 

Note: This table presents the results of ordered probit regressions. Standard errors are reported (in parentheses). * denotes significance at the 
5% level, ** at the 1% level, and *** at the 0.1% level.  

Table A3: Overview of the Regression Results (1) 
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  (7) (8) (9) (10) (11) 
Dependent Variables IT Security Data 

Privacy 
Permanent 
Availability 

IT Aversity of 
Employees 

Personnel 
Development 

Expl. Var.: Skills      

Ability to Motivate Others -0.170 0.135 0.127 -0.279 0.011 
 (0.182) (0.177) (0.180) (0.181) (0.181) 
Ability to Work in a Team -0.408* -0.241 -0.189 -0.193 -0.035 
 (0.176) (0.170) (0.171) (0.171) (0.171) 
Analytical and Strategic Thinking -0.465* -0.144 -0.411* -0.048 0.174 
 (0.191) (0.186) (0.189) (0.186) (0.189) 
Assertiveness 0.259 0.104 0.282 0.164 0.099 
 (0.181) (0.176) (0.179) (0.179) (0.179) 
Communication Skills 0.043 0.136 -0.027 -0.007 0.174 
 (0.143) (0.144) (0.147) (0.147) (0.148) 
Decision Making Skills 0.266 0.091 -0.356 -0.217 -0.370* 
 (0.183) (0.181) (0.185) (0.184) (0.186) 
Entrepreneurial Thinking and Acting 0.034 0.026 0.191 0.321 0.186 
 (0.224) (0.222) (0.223) (0.224) (0.226) 
English Skills 0.164 0.003 0.234* -0.112 0.097 
 (0.110) (0.110) (0.110) (0.110) (0.110) 
IT Skills 0.384** 0.294* 0.104 0.357** 0.341* 
 (0.134) (0.132) (0.131) (0.132) (0.134) 
Organisation Skills -0.171 -0.091 -0.162 0.108 -0.046 
 (0.173) (0.171) (0.173) (0.173) (0.174) 
Self-Organisation Skills 0.171 0.495** 0.540** -0.049 0.191 
 (0.173) (0.172) (0.178) (0.170) (0.174) 
Self Reflection Skills 0.147 -0.129 -0.202 -0.040 0.090 
 (0.171) (0.171) (0.172) (0.170) (0.173) 
Technical Skills 0.122 0.322* 0.183 -0.006 -0.116 
 (0.131) (0.130) (0.130) (0.129) (0.130) 
Expl. Var.: Traits      
Calmness 0.061 0.038 0.207 -0.015 -0.046 
 (0.123) (0.122) (0.125) (0.121) (0.123) 
Commitment 0.615** 0.623** 0.202 0.488* 0.405 
 (0.213) (0.206) (0.205) (0.210) (0.208) 
Courage 0.116 0.188 -0.272 0.265 0.226 
 (0.186) (0.183) (0.185) (0.186) (0.186) 
Creativity 0.414** -0.090 0.218 0.113 0.100 
 (0.137) (0.133) (0.134) (0.135) (0.136) 
Empathy 0.182 0.204 -0.041 0.043 0.163 
 (0.149) (0.148) (0.147) (0.148) (0.151) 
Flexibility 0.036 -0.077 0.258 0.133 0.183 
 (0.175) (0.168) (0.172) (0.170) (0.172) 
Goal Orientation -0.198 -0.379 -0.003 -0.386 0.238 
 (0.228) (0.223) (0.227) (0.226) (0.226) 
Independence -0.225 0.154 -0.041 -0.201 -0.230 
 (0.255) (0.243) (0.244) (0.247) (0.245) 
Openness Towards the New -0.055 -0.006 -0.155 0.293 0.103 
 (0.158) (0.157) (0.159) (0.160) (0.160) 
Willingness to Change -0.311* 0.016 -0.269 -0.003 0.112 
 (0.154) (0.147) (0.148) (0.147) (0.147) 
Controls      
Age -0.056 -0.036 -0.338* 0.030 -0.290 
 (0.168) (0.167) (0.172) (0.169) (0.171) 
Female -0.652* -0.307 -0.649* -0.627* -0.208 
 (0.283) (0.275) (0.277) (0.282) (0.279) 
Management Level 0.028 -0.025 -1.069*** -0.100 0.099 
 (0.207) (0.205) (0.219) (0.206) (0.208) 
Number of Supervised Employees -0.044 -0.036 -0.214 0.079 0.052 
 (0.107) (0.106) (0.109) (0.107) (0.108) 
Years of Experience as an Executive -0.038 0.062 0.068 -0.008 0.189 
 (0.124) (0.123) (0.125) (0.125) (0.127) 
Intercept Cut 1 0.759 3.044* -4.566** 0.138 3.576* 
 (1.524) (1.551) (1.575) (1.537) (1.593) 
Intercept Cut 2 1.435 4.060** -3.782* 0.985 4.671** 
 (1.526) (1.549) (1.574) (1.533) (1.589) 
Intercept Cut 3 2.669 5.032** -2.737 2.476 6.081*** 
 (1.532) (1.561) (1.566) (1.543) (1.611) 
Intercept Cut 4 3.578* 6.537*** -1.419 3.365* 7.592*** 
 (1.544) (1.605) (1.546) (1.552) (1.656) 
N 122 124 124 124 124 
Pseudo R-Squared 0.136 0.125 0.171 0.131 0.152 
Prob > Chi2 0.006 0.024 0.000 0.017 0.007 

Note: This table presents the results of ordered probit regressions. Standard errors are reported (in parentheses). * denotes significance at the 
5% level, ** at the 1% level, and *** at the 0.1% level.  

Table A3: Overview of the Regression Results (2) 
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