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Abstract
The chemical industry, like all technical sectors, is currently suffering from a shortage of skilled labour. It is therefore very important to increase the interest in the study of chemistry and chemical technology at secondary and higher education institutions, as well as to increase the attractiveness of employment in the chemical industry. To increase its attractiveness, we need to know how young people and the general public perceive the attractiveness of chemistry and employment in the chemical industry. It is about finding out to what extent wages in this sector, labour demands, working conditions and career growth opportunities are attractive. 
The paper defines the general aspects of employment attractiveness and summarizes the results of primary quantitative research focused on the perception of the attractiveness of employment in the chemical industry from the point of view of the Czech public and, within it, from the point of view of secondary school students. The research was carried out in 2017 by the method of personal interviewing with the public in the East Bohemian region. The sample size was 1364 respondents selected by quota selection. It also summarizes the results of research of the same focus in a group of 391 secondary students studying in the 3rd year of schools completed with the secondary school exit exam or "maturity diploma" (GCSE). 
We examined the perception of the demands of chemistry and chemical technology, the demands on knowledge and skills, the prestige of work, the attractiveness of work, safety at work, remuneration, working conditions, the attractiveness of employee benefits, career growth opportunities. 
The research has shown that the public in the East Bohemia region considers the study of chemistry and chemical technology to be challenging and, at the same time, rather practical, rather interesting and rather prestigious. The attractiveness of employment in the chemical industry is perceived by the public in the East Bohemian region controversially. Employment in this industry is considered rather well paid, rather prestigious, interesting especially in the area of research and development, but with worse, less secure working conditions, threatening health, with higher demands on the qualification of the workforce. Also, career growth opportunities and social benefits for employees in the chemical industry are only at the middle level, according to the public opinion in the East Bohemia region. The attractiveness of employment in the chemical industry is perceived worse by secondary school students than by the general public.
Introduction
There is a long-term lack of technically educated people in the Czech Republic. There has been a drop in interest in the study of technical disciplines at secondary and tertiary schools. The unfavourable demographic trend over the past decades has been exacerbating this negative trend even further. This also applies to the chemical industry. It is highly necessary to take measures to reverse this unfavourable situation and increase the attractiveness of the study of chemical and chemical-technological fields and to increase the attractiveness of employment in the chemical industry. The basis for making decisions on effective measures for the acquisition of a quality workforce is the knowledge of the perception of the attractiveness of employment in chemical companies and the perception of the attractiveness of the study of chemistry in the general public. In fact, the attractiveness of employment is reflected in the interest in the study of chemistry, in the willingness to seek employment in the sector, and in the ability of enterprises in the industry to acquire a sufficiently motivated, skilled and efficient workforce. This is a prerequisite for increasing the performance of enterprises, strengthening their position in the sector, but also the position of the sector in the national economy. 
Attractiveness of employment and its aspects
The attractiveness of employment in an enterprise is primarily reflected off the reputation of the industry and companies belonging to the particular sector. Fombrun1 defines the reputation of a particular object as follows: "Reputation is how both past activities and future prospects of the object (industry, business, brand, occupation) are perceived that demonstrate the overall attractiveness of the object in all of its principal components compared to other leading objects." In accordance with Fombrun's concept1, Brown et. al2 also define the reputation of an object. They see it as a psychological association with the object under consideration that stakeholders in fact have with the object.
The reputation of the object has partly rational (i.e. real comparison with other objects (other sectors, enterprises, types of occupations, fields of study, etc.), but also emotional aspects (i.e. individual perception, motivation, sympathy or antipathy etc.) , which often play a very important but difficult-to-influence role. Thus, it is clear that every subject can look at the reputation of the object from a somewhat different perspective, but reputation is seen as an overall (global) perception of the object across all stakeholders. Thus, reputation can be considered as an overall evaluation of the extent to which the object is basically "good" or "bad". Emotional components are involved in creating a reputation for every object, and certain attitudes toward the object are created, which, apart from emotions, carry the cognitive and the conative component (i.e. tendency to act towards an object with an attitude in a certain way according to the direction of the given attitude). 
These general findings about reputation also apply to perception of the attractiveness of employment, or attractiveness of study, as the case may be. Barrow3 describes the employer reputation (employer brand attractiveness) as the ‘package of functional, economic and psychological benefits provided by employment, and identified with the employing company’. Kashive and Khaasa4 show that ‘advertisement, publicity and word of mouth impact all aspects of employer brand knowledge such as employer familiarity, employer image or job association, and employer reputation‘. Backhaus and Tikoo5  emphasize the specific association of the employment offer with a firm in a widely cited definition who state that ‘the employment brand highlights the unique aspects of the firm's employment offerings or environment […] and is a concept of the firm that differentiates it from its competitors […] by attracting, motivating, and retaining the firm's current and potential employees’. These unique criteria of the employment offer, or the ‘package of reward features or employment advantages and benefits offered to employees’, are often referred to as the ‘employer value proposition’ 6, 7. The attractiveness of employment in a particular industry and business depends not only on the reputation of the industry and the enterprise, but also on the wages and salaries and the extent of other benefits for workers 8, 9,, the prestige and the attractiveness of the work, the demands of the work in relation to the qualification of workers, possibilities of self-realization, career growth opportunities, working conditions 10, 11, and, last but not least, the style of leadership and the level of interpersonal relationships at the workplace 12. The attractiveness of employment in a particular industry is very closely related to the attractiveness of the study preparing jobseekers in this industry. 
Our research was focused on determining the current perceived attractiveness of the study of chemistry and chemical technology and the attractiveness and challengingness of employment in the chemical industry both by the general public in the East Bohemia region and by the 3rd year students of secondary schools completed with the secondary school exit exam or "maturity diploma" (GCSE).  
Objective and methodology of research, discussion and result analysis 
The main objective of the research was to determine the attractiveness of study of chemistry and chemical technology and the related attractiveness of employment in the chemical industry. 
The research was carried out through personal interviews with students from the University of Pardubice in late 2017 and early 2018. The sample comprised 1364 respondents from the Czech population over 15 years of age, selected by quota selection, where the structure of the sample by age, gender and education corresponded to the structure of the population of the whole Czech Republic according to these characteristics. Furthermore, research was carried out in a group of 391 students of various secondary schools in the East Bohemian region, studying in the 3rd year of study. The research was conducted in schools completed with the maturity diploma. The research involved students of Gymnasia, chemical and non-chemical industrial schools, trade academies, schools with apprenticeship courses with GCSE, health schools and a number of integrated schools. The schools were personally visited by the interviewers - students of the University of Pardubice. They informed the respondents about the research objective and provided instructions for filling in a questionnaire accessible via the Internet. 
The data was processed and analyzed using the IBM SPSS Statistics statistical software version 24 using the procedures of frequencies, crosstabs, compare means and nonparametric tests. 
Attractiveness of the study of chemistry and chemical technology
In the first part of the survey, the respondents from the general public aged 15 years and older and third-grade secondary school students evaluated the attractiveness of the study of chemistry and chemical technology. The attractiveness of the study of chemistry was determined using a Likert scale of agreement and disagreement when respondents expressed their views on various aspects of the statements about the subject. A five-point Likert scale was used where 1 - I strongly disagree, 2 - I rather disagree, 3 - I neither agree nor disagree, 4 - I rather agree and 5 - I strongly agree. The results of the research for the general public and for third-grade students of secondary schools with GCSE are summarized in Table I and Table II. 
Table I
Attractiveness of the study of chemistry and chemical technology as perceived by the Czech population aged 15+ and secondary school students (positive statements)
	Positive statements about the attractiveness of the study of chemistry and chemical technology
	Public
	Secondary School Students

	
	Mean
	Percentiles
	Mean
	Percentiles

	
	
	25
	50
	75
	
	25
	50
	75

	The study of chemistry and chemical technology is interesting.
	3.6
	3
	4
	4
	3.6
	3
	4
	4

	The study of chemistry and chemical technology is practical.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	The study of chemistry and chemical technology makes it easier to find a job in the labour market.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	Demand for workers with chemical and chemical-technological education is high.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	The study of chemistry and chemical technology makes it possible to apply also in technical fields other than chemistry.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	Demand for workers with chemical and chemical-technological education is steadily increasing.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	The study of chemistry and chemical technology is prestigious.
	3.5
	3
	3
	4
	3.5
	3
	3
	4



Table II
Attractiveness of the study of chemistry and chemical technology as perceived by the Czech population aged 15+ and secondary school students (negative statements)
	Negative statements about the attractiveness of the study of chemistry and chemical technology
	Public
	Secondary School Students

	
	Mean
	Percentiles
	Mean
	Percentiles

	
	
	25
	50
	75
	
	25
	50
	75

	The study of chemistry and chemical technology is challenging.
	4.1
	4
	4
	5
	4.1
	4
	4
	5

	The interest of young people in education in chemistry and chemical technology is declining.
	3.2
	3
	3
	4
	3.2
	3
	3
	4

	The study of chemistry and chemical technology is costly.
	3.2
	3
	3
	4
	3.2
	3
	3
	4

	It pays to study chemistry and chemical technology only in areas where chemical companies are located.
	3.0
	2
	3
	4
	3.0
	2
	3
	4

	Graduates in chemistry and technical chemistry prefer working in a non-chemical field.
	2.8
	2
	3
	3
	2.8
	2
	3
	3

	Chemistry is mostly studied by those who were not admitted to a more attractive school.
	2.3
	1
	2
	3
	2.3
	1
	2
	3



The general public in the Czech Republic at the median level rather agrees that the study of chemistry and chemical technology is challenging but interesting, practical, prestigious, making it easier to find a job in the labour market as demand for graduates is high, steadily increasing and graduates can also find employment in sectors other than the chemical industry. Neutral attitudes were expressed towards extending the scope of chemistry education at secondary schools, increasing support for chemistry education by the state and by the chemical industry. It rather disagrees that the scope of chemistry education at elementary schools should be increased, that it pays to study chemistry only in areas where chemical companies are located and that graduates prefer working in non-chemical fields. It strongly disagrees that chemistry is only studied by those who were not admitted to a more attractive school.  
Our research was also focused on necessity of support and extension of the study of chemistry and chemical technology from the point of view the Czech population aged 15+ and secondary school students. See the results of the research in Table III.
Table III
Support and extension of the study of chemistry and chemical technology as perceived by the Czech population aged 15+ and secondary school students
	Statements about support and extension of the study of chemistry and chemical technology
	Public
	Secondary School Students

	
	Mean
	Percentiles
	Mean
	Percentiles

	
	
	25
	50
	75
	
	25
	50
	75

	It is necessary to support education in the field of chemistry and chemical technology.
	3.7
	3
	4
	4
	3.7
	3
	4
	4

	The state should further support education in the field of chemistry and chemical technology.
	3.6
	3
	4
	4
	3.6
	3
	4
	4

	The chemical industry strongly supports education in the field and young scientists.
	3.4
	3
	3
	4
	3.4
	3
	3
	4

	Chemistry should be taught at secondary schools to a greater extent than it has been.
	3.3
	3
	3
	4
	3.3
	3
	3
	4

	Chemistry should be taught at primary schools to a greater extent than it has been.
	3.1
	2
	3
	4
	3.1
	2
	3
	4

	The study of chemistry and chemical technology is particularly sought after for its scientific and research potential.
	3.6
	3
	4
	4
	3.6
	3
	4
	4


Students of secondary schools adopt a less favourable stance on the attractiveness of chemistry and chemical technology than the general public. Tests of the differences in the perception of the attractiveness of chemistry and chemical technology using Pearson's chi-squared fit test of the empirical distribution of frequencies among the general public and secondary school students revealed statistically significant differences in the perception of most aspects of the attractiveness of the study of chemistry. Students expressed the same views as the public only in relation to the statements that graduates of chemistry and technical chemistry prefer working in a non-chemical field, and that chemistry is mostly studied by those who were not admitted to a more attractive school. Both groups of respondents rather disagreed with those. 
Attractiveness of employment in the chemical industry
In the second part of the research, the attractiveness of employment in the chemical industry was examined. The attractiveness of employment in the chemical industry was determined using a Likert scale of agreement and disagreement as in measuring the attractiveness of the study of chemistry and chemical technology (see the results of the research in Table IV to Table VI).
Table IV 
Attractiveness of employment in the chemical industry as perceived by the Czech population aged 15+ and secondary school students 
	Statements about the attractiveness of employment in the chemical industry
	Public
	Secondary School Students

	
	Mean
	Percentiles
	Mean
	Percentiles

	
	
	25
	50
	75
	
	25
	50
	75

	The most attractive area of employment in the chemical industry is science and research.
	3.8
	3
	4
	5
	3.8
	3
	4
	5

	Work in chemical companies is usually well paid.
	3.3
	3
	3
	4
	3.3
	3
	3
	4

	Occupation in the chemical industry brings security of earnings.
	3.4
	3
	3
	4
	3.4
	3
	3
	4

	Chemical companies typically offer a range of social benefits for their employees.
	3.2
	3
	3
	4
	3.2
	3
	3
	4

	Work in chemical companies is prestigious.
	3.2
	3
	3
	4
	3.2
	3
	3
	4

	Employees in chemical companies usually have a rapid career growth.
	3.0
	3
	3
	3
	3.0
	3
	3
	3

	Work in chemical companies is popular and attractive for most people.
	2.9
	2
	3
	3
	2.9
	2
	3
	3

	In recent years, the chemical industry has struggled with a shortage of skilled labour.
	3.3
	3
	3
	4
	3.3
	3
	3
	4

	Abroad, work in the chemical industry is perceived as more prestigious than in the Czech Republic.
	3.5
	3
	3
	4
	3.5
	3
	3
	4

	Employees of foreign chemical companies have better conditions than employees of chemical companies in the Czech Republic.
	3.7
	3
	4
	4
	3.7
	3
	4
	4


Table V
Demandingness of work in the chemical industry as perceived by the Czech population aged 15+ and secondary school students
	Statements about the demandingness of work in the chemical industry
	Public
	Secondary School Students

	
	Mean
	Percentiles
	Mean
	Percentiles

	
	
	25
	50
	75
	
	25
	50
	75

	The chemical industry is intensive in terms of skilled labour.
	3.9
	3
	4
	4
	3.9
	3
	4
	4

	Work in chemical companies is usually dangerous.
	3.5
	3
	4
	4
	3.5
	3
	4
	4

	Work in the chemical industry damages health.
	3.4
	3
	3
	4
	3.4
	3
	3
	4

	Work in chemical companies is usually dirty.
	3.0
	2
	3
	4
	3.0
	2
	3
	4

	Work in chemical companies is usually associated with bad odour.
	3.4
	3
	3
	4
	3.4
	3
	3
	4

	Work in chemical companies is usually physically demanding.
	3.0
	2
	3
	4
	3.0
	2
	3
	4

	Working in the chemical industry usually cannot be long-term.
	2.8
	2
	3
	4
	2.8
	2
	3
	4

	Only those who could not find any job elsewhere work in the chemical industry.
	2.4
	2
	2
	3
	2.4
	2
	2
	3


Both the general public and secondary school students rather agree only with the statement that science and research are the most attractive area of employment in the chemical industry. Also, they rather agree with the claim that the chemical industry is intensive in terms of skilled labour. They neither agree nor disagree with the other statements about attractiveness and demandingness of the work in the chemical industry. They neutrally evaluate the salary, security of earnings, social benefits for employees, interest in the work, prestige of the work, possibilities of rapid career growth, negative impact on health, cleanliness of operations, bad odour in operations, physical demandingness of the work, opportunities for long-term work and attractiveness of work in comparison with foreign chemical companies. Both groups of respondents rather disagree with the statement that only those who could not find any job elsewhere work in the chemical industry. In addition, the general public believes that work in the chemical industry is rather dangerous. The attractiveness of employment in the chemical industry for both the general public and secondary school students with GCSE is therefore medium high.
Tests of the differences in the perception of the attractiveness and the demandingness of the work in the chemical industry using Pearson's chi-squared fit tests of the empirical distribution of frequencies among the general public and secondary school students revealed statistically significant differences only in several aspects of the attractiveness of employment in the chemical industry (see Table VI).  
[bookmark: _Toc480539802]
Table VI
Differences in the perception of the attractiveness and the demandingness of the employment in the chemical industry among the general public and secondary school students
	Aspects of attractiveness and demandingness of the employment in the chemical industry
	Test statistics
	Characteristics of differences

	
	χ2
	df
	Asymp. Sig. 
(2-sided)
	

	In recent years, the chemical industry has been struggling with a shortage of skilled labour.
	28.644
	4
	0.000
	The general public showed greater agreement with these statements than secondary school students. 

	The chemical industry is demanding for a skilled workforce.
	36.318
	4
	0.000
	

	Work in chemical businesses is usually physically demanding.
	15.867
	4
	0.003
	

	Employees in chemical businesses usually have a rapid career growth.
	10.859
	4
	0.028
	


Notes: χ2 = value of test statistics, df = number of degrees of freedom
Conclusion 
The reasons for the lack of satisfaction due to the ever-increasing demand for a technically educated workforce may lie both in the lack of interest in the study of technical disciplines and in the lower attractiveness of work in a particular sector. This also applies to the chemical industry. The aim of this paper is to partially reveal what is the attractiveness of the study of chemistry and chemical technology and what is the attractiveness and demandingness of the work in this sector. 
[bookmark: _GoBack]Research conducted by the team of authors together with students from the University of Pardubice in 2017 and 2018 showed that both the study of chemistry and chemical technology and the attractiveness of work in this sector is not high. Both secondary school students and the adult population rather agree that the study of chemistry and chemical technology is challenging but at the same time they rather agree that it is interesting, practical, prestigious, making it easier to find a job in the labour market as demand for graduates is high, steadily increasing and graduates can also find employment in sectors other than the chemical industry. Neutral attitudes were expressed by both groups of the respondents towards extending the scope of chemistry education at secondary schools, increasing support for chemistry education by the state and by the chemical industry. They rather disagree that the scope of chemistry education at elementary schools should be increased, that it pays to study chemistry only in areas where chemical companies are located and that graduates prefer working in non-chemical fields. They strongly disagree that chemistry is only studied by those who were not admitted to a more attractive school. The stances of secondary school students on the issue of the study of chemistry and chemical technology are less favourable than those of the entire general public. 
Likewise, the general public and secondary school students rather agree with the claim that the work in the chemical industry is challenging in terms of the qualification of the workforce. Other aspects of the attractiveness of employment in the chemical industry are perceived neutrally by both groups of respondents, neither agreeing nor disagreeing with the statements about the attractiveness of employment in the chemical industry. They neutrally evaluate the salary, security of earnings, social benefits for employees, interest in the work, prestige of the work, possibilities of rapid career growth, negative impact on health, cleanliness of operations, bad odour in operations, physical demandingness of the work, opportunities for long-term work and attractiveness of work in comparison with foreign chemical companies. Both groups of respondents rather disagree with the statement that only those who could not find any job elsewhere work in the chemical industry. In addition, the general public believes that work in the chemical industry is rather dangerous. The attractiveness of employment in the chemical industry for both the general public and secondary school students with GCSE is therefore medium high. There are usually no statistically significant differences in their opinions on this issue.
The research findings thus revealed a number of aspects that both schools and chemical industry companies should devote themselves to in order to raise the prestige of the chemist's profession. It is both a change in the style of chemistry education, especially at elementary and secondary schools, so that pupils and students need not fear chemistry, and it is better remuneration, more attractive benefits for employees and better working conditions offered by chemical companies to their employees. 
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