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Abstract

:

The purpose of this paper is to provide evidence of the insertion of Romanian students of economic cybernetics on the labor market by connecting business environment expectations with the goals of a competitive digital economy. The research is organized around three hypotheses to address the issues of both non-employed and employed economic cybernetics students. A rank-ordered probit choice model was estimated to compute the probability that a certain skill requires improvement. The empirical results showed that the COVID-19 pandemic stimulated more cybernetics students to get a job in this period. Moreover, these students present the necessary level of digital skills to be employed, but other skills need improvement: skills of analysis and synthesis, adaptability in handling crisis situations and creativity. This research reveals the lack of working experience as the main cause for rejection after an interview and the students’ tendency to overestimate their salary. This study also identified barriers of the insertion on the labor market for these students with digital skills that were not the subject of previous studies. Moreover, the impact of the COVID-19 pandemic on their decision to get a job in this period is assessed and a few recommendations of skills improvements are provided. These results present practical implications for educational policies and the business environment in the context of achieving a competitive European digital economy. The limit of this research is given by the sample representativeness for cybernetics students only for Bucharest, but a future paper will ensure a representative sample at the national level.
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1. Introduction


The relationship between universities and the economic and social environment should be focused on the achievement of the good insertion of students and graduates on the labor market. In this context, it is necessary to explain the role of universities in providing a quality education that corresponds to the labor market needs and skills required by employers. The formation of these skills is related to investment in education [1] and sustainable cooperation between academic and business environments. The creation of opportunities for quality employment and the support for entrepreneurship initiatives are conditioned by the quality of education provided by universities. In fact, a highly skilled labor force is a necessity for the future of Europe that established precise goals for a successful digital economy.



Europe aims to become a world leader in innovation in the data-driven economy and related applications. This goal can be achieved by combining high-performance digital infrastructure with high-tech and industry opportunities and an appropriate regulatory framework to build an artificial intelligence ecosystem. In addition to the benefits to society as a whole through better healthcare, transport and public services, this ecosystem also has advantages for the labor market in that it requires highly skilled human capital to develop innovative services and goods in those areas where the EU is competitive (high value-added sectors, cyber security, transport, machinery, agriculture, transport, green economy, healthcare). In this context, greater investment is needed in research, development and innovation, including the development of centers of excellence in research. However, besides digital skills, the qualified labor force in this field needs also other important skills and competencies.



In this paper, a sample of economic cybernetics students is analyzed to identify skills that need improvement and other difficulties related to their integration into the labor market. The sample used in this research is representative of economic cybernetics students from Bucharest, the capital of Romania. Even if the representativeness is not ensured at the national level, this paper comes up with relevant results for the connection between the academic environment and social and economic environment to achieve the EU target for a successful digital economy.



Considering this background, this research is organized around three hypotheses to address the issues of both non-employed and employed economic cybernetics students. The research was focused on economic cybernetics students because they have a well-developed background both in economics and cybernetics that allows them to better understand the challenges of the digital economy. The informatics or computer students might be less familiar with economical thinking and the EU targets for the digital economy.



The logical organization of the research on three hypotheses allows us to understand the issues of students based on their status in the labor market. An analysis of the causes of not being already employed is combined with the presentation of reasons for being rejected at interview. Considering the COVID-19 pandemic as beneficial for many students that decided to get employed in this period, we analyzed the skills that need improvement starting from employed students’ options and the importance of those skills for their employers. In this case, a rank-ordered probit choice model was estimated to compute the probability that a certain skill requires improvement. As expected, the results confirmed that digital skills are developed enough for the analyzed students, but other skills need significant improvements: creativity, skills of analysis and synthesis and adaptability in handling crisis situations. The recommendations are useful for developing efficient educational policies that ensure the insertion of students and graduates in the digital economy. The main limitation of the study is related to the consideration of a sample of students that is representative only of economic cybernetics students from Bucharest, but, in future research, students from other cities in Romania will be considered.



The empirical results present interest for: (a) policy-makers in education that should develop better policies to connect the higher education with the labor market’s requirements, (b) professors teaching to economic cybernetics students that should adapt the educational strategy to the development of specific skills (skills of analysis and synthesis and adaptability in handling crisis situations, creativity), (c) students that should know the challenges of the labor market in their field and should be aware of making more efforts to improve specific skills, (d) managers that could know better the limits and the potential of future employees and (e) researchers that could start from this study to design better research to improve the insertion of cybernetics students into the labor market.



The paper aims to fill the literature gap related to the insertion of students into the labor market during the pandemic. If previous studies suggested that teleworking during the pandemic helped young people with higher education to find easier a job [2,3,4], none of these studies analyzed a sample of students during the pandemic. Moreover, previous papers were limited to skills of students that should be improved only in the period before the pandemic [5,6]. None of the previous studies analyzed the economic cybernetics students. From this point of view, this paper is the first one for Romania and at the international level that provides insights related to the skills of these students with high perspectives for the future digital economy.



Most of the studies focused on the necessity to develop digital skills, but none of them have taken into consideration that students or graduates in this domain should improve other necessary skills. In this context, the novelty of this study is related to recommendations for skills improvements in the case of economic cybernetics students from Romania based on the analysis of survey data. Economic cybernetics is focused on the connection between macrosystems and microsystems and it understands the market as a system that could organize and generate itself. The bachelor program ‘economic cybernetics’ is popular in Romania and it should provide experts with skills in using tools specific to mathematical modeling on economic data, business analytics and modern information and telecommunication technologies. The graduates correspond to the need of the Romanian labor market to grow competitiveness at the micro and macroeconomic levels in the context of the fast development of the digital economy. Economic cybernetics appeared more time ago, while the digital economy is a new concept, but the skills of students in this field help them to adapt to new technological challenges.



After this introduction, the literature review shows the necessity of improving student skills for better insertion into the labor market. Moreover, reasons for considering certain skills in the empirical analysis are provided starting from previous studies and from the targets of the European Commission to achieve a competitive digital economy. The data and methodology description is followed by results presentation, discussion and conclusions.




2. Literature Review


The relationship between the academic and business environment is influenced by two paradigms with different actions at the university level: massification [7,8] and globalization [9]. In this context, a continuous adaptation education strategy of universities to the changing needs of society is requested. Besides globalization and massification, universities face issues related to access inequalities, mono industrial areas and depopulation [10]. All these problems that affect students and graduates’ transition to work could be overcome through investment in education and good communication and support between academic and business environments. The lack of investment in education and collaboration between universities and the social and economic environment determine significant gaps in the medium and long run.



In Romania, the consolidation of the partnership between companies and the academic environment is required. Specific forms of cooperation in Romania were mentioned by Lazăr et al. [11]: common research projects, discussions related to the content of educational programs to correspond to employers’ needs, and the development of better internships.



Only a few studies have given particular attention to the insertion of young students/graduates on the labor market during the pandemic. For example, Anderton et al. noticed that jobs that allow teleworking have played a significant role in supporting hours worked and employment during the COVID-19 pandemic in specific sectors like ITC, while young people with low levels of educations were the most vulnerable persons on the labor market [2]. Jobs in sectors like tourism, transport and trade were the most affected by the pandemic in terms of hours worked. Jobs for economic cybernetics students imply teleworking and the assumption of our study is that the pandemic helped them to get easier a job in the field. Overall, the number of worked hours in the eurozone has declined since the first half of 2020, but it is difficult to appreciate if reallocation across jobs and sectors are necessary.



Nunes et al. analyzed the integration in the Portuguese labor market during the epidemic by employing data at the municipal level and provided useful comparisons based on age, gender, level of education and type of contract [3]. Young people under 35 years old have lower chances to get employed compared to people older than 55 years. A highly educated labor force has more chances to get a job with respect to people with a medium level of education. There are no significant differences between males and females related to their status in the labor market, but a significant increase in the number of temporary contracts has been observed which enhances the asymmetry of the labor market.



Sanchez et al. identified 30% of the EU employment that correspond to jobs in non-essential sectors that could be performed only at the place of work [4]. These jobs can be found in lagging regions and suppose labor force with specific characteristics: young people, less-educated workers and immigrants. From this point of view, people with higher education in economic cybernetics are less exposed to these labor market vulnerabilities generated by the COVID-19 pandemic.



Besides the global context of the pandemic, the gap between graduates’ skills and those requested by employers is an important problem even for developed countries. Two aspects might be encountered here: the level of skills is not enough from the employers’ perspective or the graduates do not possess a certain type of skill. However, the first form is mostly spread among young graduates, an example being the OECD countries.



The report Education at a glance 2019 suggested significant progress made by OECD countries in terms of people with higher education and their occupation rate: a growth of the number of higher educated young people (25–34 years) and an increase in the occupation rate by 9 percentage points in each case in 2018 compared to 2008. However, difficulties were encountered regarding the skills of these people and the capacity to respond to labor market needs. Less than 5% of the graduates in the OECD countries have certified competencies in IT, even if the requests for these competencies is higher [12].



The key path to providing human capital in line with labor market requirements remains in developing long-term skills, competencies and attitudes. The European Qualifications Framework defines several concepts for explaining lifelong learning, which is necessary for fulfilling responsibilities in the workplace:




	
learning outcomes materialized in notions known, understood and applied by graduates at the end of the educational process: knowledge, skills and competencies;



	
knowledge represented by the information assimilated through the learning process, which can be factual and/or theoretical;



	
skills reflected in the ability to apply knowledge to solve various problems, there are practical skills of manual dexterity and cognitive skills based on the use of creative, intuitive and logical thinking;



	
competencies embodied in the ability to use knowledge and skills for personal and professional development, but also for performing tasks at work;



	
qualifications as results of the process of validating learning outcomes [13].








Good performance at work requires hard skills (organizational and analytical ones) and soft skills (behavioral skills, personal characteristics, creativity), but also threshold skills (minimum requirements required at work) and performance skills that differentiate employees in the successful or unsuccessful performance of work tasks) [14].



The knowledge that students can acquire by completing the courses offered by universities is not enough. Labor market requirements aim to develop other skills than the traditional ones existing in the current education system. In this sense, it is expected that the formation and development of skills and attitudes not only for school but for the whole life of the individual. Lifelong learning for updating skills must support creativity and entrepreneurship in the knowledge-based society. While acknowledging their importance, the current tertiary education system in Romania faces difficulties in developing transversal skills [15]. For example, teamwork refers to transversal skills.



The selection of certain skills and competencies that need improvement in the case of economic cybernetics students is based on theoretical recommendations of previous studies and the European Commission targets of creating a competitive digital economy through suitable digital skills. Creativity is considered a level of digital skills by the European Commission [16] and we selected it as a skill that might need improvement for cybernetics students. On the other hand, we selected digital skills as an overall component since this type of competence is the most important for these students that may choose to work in the ITC sector.



Shively showed that creativity is valuable if it is connected with the curriculum [17]. Moreover, the promotion of creativity in entrepreneurial education has a positive effect on business innovation [18]. These creativity skills present the benefit to be transferable to teamwork, generating value in the company [19].



The Institute for the Future proposed six competencies relevant for good integration on the labor market by 2020: the ability to understand the meaning of knowledge, social intelligence, adaptive and innovative thinking, computational thinking, cross-cultural skills, and digital literacy [20]. From this point of view, we selected skills of analysis and synthesis and adaptability in handling crisis situations as relevant to reflect thinking abilities and social intelligence. Computational thinking is already ensured by digital skills. Subia et al. consider analysis and synthesis as essential skills for programming in the case of computer science students [21]. Therefore, these skills are necessary for cybernetics students that want to become programmers. The actual society characterized by job stress requires employees with the capacity to deal with various situations of crisis [5].



By 2030, the OECD anticipates a qualitative transformation of the skills required in the labor market, targeting three groups of skills:




	
creating new values for increasing well-being through innovation in areas related to business, jobs, the knowledge society, strategies, techniques and problem-solving ideas;



	
resolving conflicts at all levels by analyzing the connections between contradictory ideas in the short and long term in order to find practical solutions to problems;



	
ability to take responsibility by combining theoretical knowledge with experience and personal, societal and ethical goals [22].








From this point of view, we consider digital skills, teamwork skills, creativity, skills of analysis and synthesis and adaptability in handling crisis situations as relevant for horizon 2030 for the students in our sample. These skills are among the ten ones specified for 2020 by the OECD report based on employers’ options. From the analysis of creativity, the skill ranked as the 10th in 2015, it can be easily observed that its position in 2020 is 3rd place, a goal quite difficult to achieve [23]. Problem solving, critical thinking, managing conflicts with people, analysis and decision making remained at the top of employers’ preferences. Teamwork ensures the background for the development of other skills: creativity, critical thinking, communication, information sharing [24]. Thomas et al. recommended teamwork during the courses of computer programming to increase the speed and the efficiency of tasks [25]. The main issue that remains is the use of tools for teamwork skills assessment [26].



Few surveys among employers were organized in Romania to identify the types of student skills that require improvement. A survey conducted among employers hiring graduates of Babeș-Bolyai University from Romania highlighted the lack of essential skills. Besides the absence of professional skills, managers observed the tendency of young employees to adopt an inappropriate position towards the work environment, treating the tasks they had to perform with superficiality and lack of involvement. Moreover, graduates overestimated desired salaries, which often do not correspond to their level of knowledge and skills [6].



Another survey conducted in Romania among employers indicates the need to develop software skills, such as teamwork, innovation capacity, flexibility, organizational skills, ability to plan, synthesize information, etc., and to support lifelong learning among graduates [11]. Companies demanded more practical applicability in faculty courses, seminars and laboratories, the facilitation of partnerships with the business environment, as well as proposals for the implementation of new courses. In this context, courses in the field of IT, counseling courses, career guidance and personal development were welcome [6].



Besides skills improvement, the surveys among employers and graduates revealed previous working experience as essential for doing better in job duties. For example, the surveys in Western European countries indicated that 52% of employers ask for seniority. The importance of seniority is also supported by graduates, 55% of them gaining work experience before graduation according to the Future of Jobs Report [27].



The European Commission developed action plans for digital education which is also assumed by Romania as the EU member state. There are few relevant competencies for higher education: digitally certified competencies, the existence of a hub for tertiary education, cyber security education, artificial intelligence and strategic planning, development programs for digital and entrepreneurial skills [28]. The action plan for digital education proposed for the period 2021–2027 aims to develop digital skills, but also to create a high-performance digital educational ecosystem [29]. The new European Education Area has six dimensions, including tertiary education. One of these dimensions focuses on the qualitative approach suggesting the improvement of required skills for the digital economy.



The labor force mobility and the perspectives of the EU labor market for all the citizens impose the good knowledge of foreign languages. Previous studies highlighted the necessity of knowing a foreign language to increase employability in the EU labor market. For example, according to Grasmane and Grasmane (2011), students from the Latvian University of Agriculture should improve their knowledge of foreign languages to enhance their employability prospects in the EU labor market [30]. A study for V4 countries indicated that English and German languages are necessary for the labor force in these countries in order to gain higher salaries abroad [31]. Therefore, in our research, we considered foreign language skills as important for cybernetics students that might be employed abroad or in a multinational company inside the country that requires this type of skill.



Given the required skills for the future global labor market and the necessity to improve particular skills according to Romanian employers’ requests, the next section describes data and methodology that are used in the empirical analysis.




3. Data and Methodology


The research is based on non-probabilistic sampling as the selection probabilities are unknown. In this case, the sampling uses the volunteering method, because the inclusion of the respondents in the analyzed group is conditioned by their availability to take the survey. As the response is a voluntary one, the estimators are biased and the sample may not be representative of the analyzed population.



In this case, the population is represented by undergraduate students with a bachelor’s domain Economic Cybernetics from the University of Bucharest and the Bucharest University of Economic Studies from Romania. An online questionnaire was used to collect data, the conclusions being formulated at a certain level of confidence. The population volume is 1242 students and it is represented by economic cybernetics students from Bucharest (capital of Romania). The sample volume is determined using a qualitative variable indicating one of the two universities.


   n =    z 2  · p  (  1 − p  )     Δ w 2  +    z 2  · p  (  1 − p  )   N    =     1.96  2  · 0.25     0.05  2  +     1.96  2  · 0.25   1242     =   0.9604   0.0025 +   0.9604   1242     =   0.9604   0.0025 + 0.00077   =    =   0.9604   0.00327   ≅ 294   s t u d e n t s   











N—population volume



p—mean of the qualitative characteristic in the population



   Δ W   —maximum permissible error



z-z score (level of significance = 5%)



Since the population is not homogenous, p = 0.5, which implies p(1 − p) = 0.25. For 5% level of significance, z = 1.96.    Δ W    is ± 5%.



The sample representativeness is checked using the z test, knowing that 48 students belong to the University of Bucharest and 246 students come from the Bucharest University of Economics. The share of students in the sample (w) from the University of Bucharest is 16.32%, while the share in the population (p) is 15.45%. The test hypotheses are formulated as:



H0: w = p



H1:   w ≠ p  


    z  c a l c u l a t e d   =   w − p       p ·  (  1 − p  )   n        =   0.1632 − 0.1545       0.0238   294       =   0.0087     0.00008     =   0.0087   0.0089   = 0.977   











   |   z  c a l c u l a t e d    |  < 1.96   and the null hypothesis is not rejected at a 5% level of significance. This implies that the sample is representative of the analyzed population.



The questionnaire is based on demographic questions related to gender, age, type of funding (fee/budget (no fee)), but also questions related to economic characteristics (income, working experience, aspects related to insertion on the labor market). The questionnaire is presented in Appendix A. The aim of this research is to identify difficulties of insertion on the labor market, causes for interview rejection, the content of managers regarding the quality of students’ work; 54.68% of the students in the sample are men and 45.32% are females. The average age is 21 years; 46.87% of the students are not employed, while 53.13% of them are employed.



The unemployed cybernetics students have to indicate the reason for not being employed:




	(a)

	
not searching for a job;




	(b)

	
a job in the field was not found;




	(c)

	
the salary was not enough;




	(d)

	
rejection at the interview.









The students were asked to mention the reason for which they were rejected at the interview having the following options:




	(a)

	
the theoretical exam was not passed;




	(b)

	
lack of practical skills;




	(c)

	
lack of working experience;




	(d)

	
lack of foreign languages acknowledge;




	(e)

	
lack of enough digital skills;




	(f)

	
less competent than other candidates.









The employed students were asked to make a hierarchy of the skills that require improvements through educational programs and they expressed the degree of importance assigned by their managers to those skills: digital skills, creativity, skills of analysis and synthesis, teamwork skills, adaptability in handling crisis situations, foreign language skills. In this study, the skills related to the Bologna process were not considered, since we are interested in those skills that are required by Romanian employers. Previous studies for Romanian students have proven that the skills used in this study are the most frequently required by Romanian managers [15,32].



The main limit of the research is given by the use of a sample that is not representative at the national level. However, the conclusions based on this survey may suggest some useful directions in education policy measures to ensure better integration of cybernetics students and graduates.



The lack of work experience is the main difficulty for the entrance on the labor market in the case of cybernetics students, but the COVID-19 pandemic helped them in getting easier a job due to digital skills. However, this type of skill is not enough for a job. Other types of skills should be improved during the faculty. After introducing this background, a few hypotheses are checked using the analyzed sample:



Hypothesis 1 (H1).

The lack of work experience is the biggest obstacle to cybernetics students entering the labor market in Romania.





Hypothesis 2 (H2).

The cybernetics students worked more during the pandemic in 2020 compared to previous year.





Hypothesis 3 (H3).

The digital skills of cybernetics students are developed enough, but other skills need improvement in order to ensure a better integration on the labor market.





For each hypothesis a certain statistical method is applied:




	
H1: frequency histogram and item response theory (IRT);



	
H2: t-Student test;



	
H3: rank-ordered probit choice model








The methodology focusing on the rank order probit model is described more. Let us consider a student q (  q =   1 , Q  ¯   ) that expresses a preference in terms of utility to a certain alternative i:    U   q i     . The students are asked to offer a full ranking starting from all the alternatives.


   U   q i    =  β q ′   x   q i    +  ε   q i     



(1)






   β q  = b +   β ˜  q   










    β ˜  q  → M V  N L   (  0 , Ω  )   











   x q  =  (   x   q 1    ,  x   q 2    , … ,  x   q I     )    matrix (I × H)



   x   q i     —vector of explanatory variables, including intercept (H × 1)



matrix  Λ 



   U q  =  (   U   q 1    ,  U   q 2    , … ,  U   q I     )    vector (I × 1)



   β q   —vector of individual-specific effects (H × 1)



    β ˜  q   —follows a multivariate normal distribution of average b and covariance matrix  Ω 



   ε q   —vector of errors following a multivariate normal distribution of average 0 and covariance  Λ 



The matrix form of Equation (1) is:


   U q  =  x q  b +  x q    β ˜  q  +  ε q   



(2)






    U q  → M N  V Q   (   V q  ,   ℶ ˜  q   )    ,    V q  =  x q  b     and     ℶ ˜  q  =  x q  Ω  x q ′  +    Λ    











The first ranked alternative for a student q is denoted by    r q 1   , the second alternative is    r q 2   , while the last one is    r q I   . There are (I − 1) inequalities:


    U  q  r q 2    −  U  q  r q 1    < 0     U  q  r q 3    −  U  q  r q 2    < 0     U  q  r q I    −  U  q  r q  I − 1     < 0   











A contrast matrix    M q    [(I − 1) × I] is used to rewrite the previous inequalities [33]. The row is represented by inequality while the column is an alternative. The other elements in the matrix are zero.


    u q  =  M q   U q  <  O  I − 1       u q  → M V  N   (  I − 1  )     (   B q  ,   ℶ ˜  q   )      B q  =  M q   V q      ℶ q  =  M q    ℶ ˜  q   M q ′    











The sample likelihood is given by   P r o b (  u q  <  0  I − 1   )  . The vector of coefficients is provided by:


  θ =    (   b ′  ,    Ω ¯   ′  ,    Λ ¯   ′   )   ′   











   Ω ¯   —column vector based on stacking of elements in the upper triangle of matrix  Ω .



   Λ ¯   —column vector based on stacking of elements in the upper triangle of matrix  Ω .



The evaluation of the likelihood function is based on the maximum approximate composite marginal likelihood [34].




4. Empirical Results


Our empirical analysis of the data in a sample will cover the three assumptions following three directions: unemployed students to identify reasons for not having a job and employed students to check if they worked more in 2020 and what improvements in skills are necessary to better do their job. The reasons for unemployment and interview rejection are mentioned in Table 1.



According to Table 1, most of the students rejected at interview claimed the lack of working experience as the main reason for this rejection. Almost half of the unemployed students pretended that they do not search for a job. A quarter of the students without a job did not receive a satisfactory wage to get employed, while 20% of them did not find a job in their field.



According to characteristic curves in Figure 1, the probability of not being employed because of a job outside the field presents an ascending tendency, while the lack of working experience diminishes in time after the students succeed in integrating into the labor market. These results indicate that cybernetics students are focused on getting a job in their field in the long-run and the lack of working experience is not a barrier anymore after they get a first job. Therefore, H1 is supported in this case, but in the long-run after the insertion of the labor market, seniority is not a challenge anymore.



A t-test in the case of paired two samples for means is applied to check if the number of months worked in 2020 is higher than the number of months in 2019. According to Table 2, the cybernetics students significantly worked more months in 2020, during the pandemic, compared to the previous year, at a 5% level of significance.



The students in the sample were asked to make a hierarchy regarding the improvements in skills during higher education studies for better integration in the labor market. The importance is ranked from 1 to 6, where 1 is assigned to the skill that needs the highest improvement. The skills refer to:




	➢

	
digital skills;




	➢

	
creativity;




	➢

	
adaptability in handling crisis situations;




	➢

	
skills of analysis and synthesis;




	➢

	
teamwork skills;




	➢

	
foreign language skills.









The covariates in the model are related to gender and education form (tuition fee/no tuition fee). The opinion of the manager of each student related to the importance of each skill is also required (relevant/less relevant/non-relevant skill). These opinions are collected from students based on their perceptions related to the importance assigned by managers to each skill. However, since the information is not directly collected from managers, these perceptions might be subjective in some cases. The estimations for the rank-ordered probit choice model are presented in Table 3.



The education form is not relevant in explaining the options of the students that chose creativity as the skill requiring the highest improvement. For the other alternatives, gender and education forms are relevant in explaining the options at a 10% level of significance.



The probabilities of selecting a certain skill as the one requiring the highest improvement for the transition to work are displayed in the next table (Table 4):



Skills of analysis and synthesis have the greatest probability to be considered the ones that require the most consistent improvement (probability of 0.46), while the digital skills require less improvement. Adaptability in handling crisis situations and creativity also needs improvement, but to a lower extent.



These results suggest that cybernetics students possess the digital skills required by the labor market, but they encounter difficulties related to critical thinking, adaptability to crisis situations and creativity.



For each option, we are interested in recalculating the probabilities taking into account the importance assigned by managers (Table 5).



In this case, 53% of the employed cybernetics students whose managers consider skills of analysis and synthesis as relevant for their jobs would consider that this type of skill requires the greatest improvement; 34% of the students whose managers consider relevant for their job the ability to face crisis would assign priority to this skill.




5. Discussion


Cybernetics students possess the digital skills to integrate into the labor market, but most of the unemployed ones did not search for a job. However, most of them were not motivated by the offered salary, while other ones refused to work in another field. The results are in line with the salary expectations for engineering students in the study of Taylor [35] that are much higher than the expectations of students in social sciences. UK students also overestimated their starting wages [36]. The salary expectations are relevant for public policies in higher education, human capital theory and patterns of students’ enrolment. In this case, the cybernetics students might overestimate their salaries. In a previous study, Lazăr and Robu showed that the graduates from Babeș-Bolyai University in Romania overestimated their salaries [6].



The economist students also claimed difficulties in finding a job in their field (Deaconu și Trașcă, 2014). The competition for jobs is also important in motivating the human capital to improve the skills and conditions for success at a job interview. The global labor market is characterized by competition that determines salaries [37].



The analysis of the causes of rejection at the interview shows that the biggest obstacle to hiring new graduates with advanced digital skills is the lack of working experience (seniority). Therefore, some students work even during the faculty, but not always in their field of training. The experience requirement is associated with the lack of labor market flexibility, as is the case in Romania. The relatively long seniority of employees is positively associated with employee protection legislation, as Burgess et al. show [38]. Moreover, Boockmann and Steffes showed that labor market institutions are the ones that ensure the extension of working experience and the reduction of mobility [39]. There are previous studies for Romanian students in other fields which showed that the lack of seniority is the major issue for their insertion into the labor market. For example, Naroș showed that labor experience is required for students graduating in economic studies in Romania [15]. Deaconu and Rașcă showed that students in economics want to work during their studies to achieve the necessary seniority after their graduation [40].



The seniority problem should be solved as fast as possible given the international context of the COVID-19 pandemic. Progress has been made since cybernetics students worked more during the pandemic compared to the year before, but financial support should be ensured for employers that hire students. Eurofound research showed that the volatility of the business cycle affects seniority requirements [41]. The last global economic crisis has been grown the level of seniority because of the short-term jobs and the COVID-19 pandemic could make the same.



Possible solutions to the working experience issue might be more internships and digital entrepreneurship. Paid internships could be introduced in Romania, following the good practices of developed countries like the Netherlands or Nordic countries. A permanent internship platform should be developed in Romania to ensure the dialogue between students/graduates, universities and employers. The selection of the most suitable company for internship in the case of each student should be preceded by an individual counselor to identify the suitable professional route.



Additional training is necessary for students to improve their entrepreneurial skills. Digital entrepreneurship that intensifies digital knowledge and skills should be supported by universities and mentoring programs, but digital start-ups will require financial instruments that can be provided by governments [42]. The number of faculties or study programs that prepare graduates for the fields required by the digital economy has to increase, while those faculties that do not provide jobs that are competitive in the labor market should adapt their educational offer to the requirements of the digital economy. Besides the creation of new jobs, digital entrepreneurship contributes to the development of human capital that could ensure a competitive EU economy [43].



However, even if students choose to be digital entrepreneurs they should also prove other skills. The necessity of improving the students’ skills was also pointed out by Naroș for young economists at their entrance on the Romanian labor market [25]. Moreover, Deaconu and Rașcă indicated that students from the Bucharest University of Economics do not have the necessary competencies to get employed easy and improvements should be made to educational programs [40].



Most of the employed students in our sample consider that skills of analysis and synthesis require the greatest improvement. Other skills that should be improved are adaptability in handling crisis situations and creativity. These skills present also high importance for the managers. These results are consistent with the observations in the Future of Jobs report of the World Economic Forum [27]. The most important skills up to 2025 include critical thinking and analysis, flexibility and stress tolerance. A solution to these challenges might be the improvement of educational programs that should avoid the exclusive focus on information provision. The promotion of life-long learning and the objectives of the EU strategy for education should be followed by education staff. More public expenditure for the education sector is needed to ensure training for professors and more education personnel to imply more in the educational activity. Analytical skills are formed through better supervision in writing the bachelor dissertation. Better public financing of higher education in Romania is also a measure promoted by other studies [44] that recommend the model of funding from developed European countries like the UK.



Moreover, the creation of sustainable universities in Romania promoting a high-quality higher education should be based on suitable educational strategies. These sustainable universities should be more connected to labor market requests. The social and environmental responsibility promoted in these universities could contribute to economic growth through innovative activities.



The new understanding of the exposed issue is related to the fact that the COVID-19 pandemic helped the economic cybernetics students to get easier a job due to teleworking. Previous studies highlighted that some sectors that allow teleworking have been favored during the pandemic, but none of these papers focused on students working in a specific sector that encourages this type of work. Moreover, specific skills that should be improved from managers’ perspectives are revealed in this study for this specific type of student that already has well-developed digital skills.




6. Conclusions


Even if Romania is among the countries with a low level of digital skills, the cybernetics students present the necessary background to respond to the requirements of employers in the ITC sector. However, other types of skills should be improved in their case, even if the COVID-19 pandemic accelerated the digital transformation and help them to better integrate into the Romanian labor market. The online lectures and teleworking during the epidemic might also stimulate students to apply for a job.



This study identified macroeconomic and microeconomic factors the affect the insertion of cybernetics students on the labor market and few recommendations are provided. The Romanian labor market is not flexible yet imposing seniority even to recent graduates and students. In this context, paid internships and digital entrepreneurship should be intensified. Even if the level of digital skills is acceptable for cybernetics students to get a job in this field, other skills need improvement requiring better higher education public funding and improvement in educational programs. Skills of analysis and synthesis require the most consistent improvement, while adaptability in handling crisis situations and creativity should be also better developed. However, continuous training for faculty staff is also necessary to help them in providing better education with more focus on students rather than knowledge that should be transmitted.



This research presents a few limitations from a practical and methodological point of view. The analyzed sample is representative only of economic cybernetics students from Bucharest. In a future study, cybernetics students from other universities in the country should be considered in the sample. Moreover, it is important to make the distinction between economic cybernetics students and informatics students and make a separate analysis regarding the transition from faculty to work. The economic cybernetics students have the advantage of working also in economic fields given their economical background. A comparative study between the skills of economic cybernetics students and informatics students would be also necessary.



Another limitation of the study is given by the consideration of a few skills that might be improved. In future research, other skills should be included like critical thinking, communication, or research skills. This research is limited to a few options in explaining the rejection at interview and reasons for not having a job. Therefore, students could be asked to write another variant of response if none of the mentioned ones fits their case.
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Appendix A. Questionnaire


	1.

	
Are you currently employed or have you been employed before?




	(a)

	
Yes;




	(b)

	
No.










	2.

	
Number of months worked in 2019: ……




	3.

	
Number of months worked in 2020: …….




	4.

	
Your seniority in work (in months): …




	5.

	
Seniority in current job (in months): ….




	6.

	
What skills do you think should be improved during your studies so that graduates in your field can better meet the requirements of the job? Order these skills/abilities, giving rank 1 to the one that needs the most improvement and rank 6 to the one that needs a little improvement.




	(a)

	
Digital skills ……..




	(b)

	
Creativity …..




	(c)

	
Adaptability in handling crisis situations…….




	(d)

	
Teamwork skills…..




	(e)

	
Skills of analysis and synthesis…….




	(f)

	
Foreign language skills…..














	(a)

	
7. How important are the above skills to your manager? (1-less important; 2-indifferent; 3-important)Digital skills ……..




	(b)

	
Creativity …..




	(c)

	
Adaptability in handling crisis situations…….




	(d)

	
Teamwork skills…..




	(e)

	
Skills of analysis and synthesis…….




	(f)

	
Foreign language skills…..










	8.

	
How satisfied is the manager of the company/institution you work at with your level of professional training acquired in faculty?




	(a)

	
satisfied;




	(b)

	
dissatisfied).










	9.

	
Your age (in years): …..




	10.

	
Your gender: ………




	11.

	
If you are not employed, what is the main reason for not getting hired?




	(a)

	
not searching for a job;




	(b)

	
a job in the field was not found;




	(c)

	
the salary was not enough;




	(d)

	
rejection at the interview.










	12.

	
If you were ever rejected at the interview, what was the main cause?




	(a)

	
theoretical exam was not passed;




	(b)

	
lack of practical skills;




	(c)

	
lack of working experience;




	(d)

	
lack of foreign languages acknowledge;




	(e)

	
lack of enough digital skills;




	(f)

	
less competent than other candidates.










	13.

	
What skills do you think should be improved during your studies so that graduates in your field can better meet the requirements of the job? Order these skills, giving rank 1 to the one that needs the most improvement and rank 6 to the one that needs a little improvement.




	(a)

	
Digital skills ……..




	(b)

	
Creativity …..




	(c)

	
Adaptability in handling crisis situations…….




	(d)

	
Teamwork skills…..




	(e)

	
Skills of analysis and synthesis…….




	(f)

	
Foreign language skills…..










	14.

	
Type of funding for your studies:




	(a)

	
Fee




	(b)

	
budget (no fee)










	15.

	
Your monthly income: ……
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Figure 1. Category characteristic curves. 
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Table 1. The reasons for not being employed for cybernetics students.






Table 1. The reasons for not being employed for cybernetics students.





	Number of Each Category
	Reason for not Having a Job
	Relative Frequency
	Reason for Job Interview Rejection
	Relative Frequency





	1
	no search for a job
	45%
	lack of working experience
	71.43%



	2
	job interview rejection
	10%
	Better competitors
	14.29%



	3
	Less salary than expected
	25%
	Lack of practical skills
	7.14%



	4
	A job outside the field
	20%
	Lack of digital skills
	7.14%







Source: own calculations.
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Table 2. Differences between the numbers of months worked in 2019 and in 2020.
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	Indicator
	Months in 2019
	Months in 2020





	Mean
	3.833333
	6.777778



	Variance
	16.02941
	20.88889



	P(T ≤ t) one-tail
	0.00467
	-



	t Critical one-tail
	1.739607
	-



	P(T ≤ t) two-tail
	0.009341
	-



	t Critical two-tail
	2.109816
	-







Source: own calculations.
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Table 3. The results of rank-ordered probit choice model.
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	Rank
	Coefficient
	p-Value





	Choices (base alternative: digital competencies)
	-
	-



	Importance given by managers
	-
	-



	Non-relevant
	0.163
	0.001



	Relevant
	0.217
	0.000



	Creativity

Female
	−0.261
	0.041



	No fee
	0.109
	0.727



	Constant
	−2.432
	0.000



	Adaptability in handling crisis situations

Female
	−0.921
	0.077



	No fee
	0.322
	0.030



	Constant
	−2.578
	0.000



	Skills of analysis and synthesis

Female
	−0.499
	0.094



	No fee
	0.220
	0.044



	Constant
	−1.724
	0.000



	Teamwork skills

Female
	−0.594
	0.003



	No fee
	0.315
	0.086



	Constant
	−0.246
	0.130



	Foreign language skills

Female
	−0.642
	0.000



	No fee
	0.214
	0.016



	Constant
	0.235
	0.101







Source: own calculations in Stata 16.
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Table 4. Probabilities that students select a skill as the one that needs the highest improvement.
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	Option
	Probability
	p-Value





	Digital skills
	0.03
	0.154



	Creativity
	0.11
	0.000



	Adaptability in handling crisis situations
	0.30
	0.000



	Skills of analysis and synthesis
	0.46
	0.000



	Teamwork skills
	0.04
	0.049



	Foreign language skills
	0.06
	0.047







Source: own calculations in Stata 16.
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Table 5. Probabilities for each skill to require the biggest improvement knowing the importance assigned by managers.






Table 5. Probabilities for each skill to require the biggest improvement knowing the importance assigned by managers.





	Option
	Probability
	p-Value





	Digital skills
	0.03
	0.159



	Creativity
	0.10
	0.000



	Adaptability in handling crisis situations
	0.34
	0.000



	Skills of analysis and synthesis
	0.53
	0.000



	Teamwork skills
	0.10
	0.000



	Foreign language skills
	0.09
	0.030







Source: calculations in Stata 16.
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