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Abstract: 
This paper reports on the first stage of the research project that aims to develop an IT-based system 
for improving safety of young workers in Poland, carried out under a contract with the Central Institute 
for Labour Protection/National Centre for Research and Development. (CIOP NCBiR). The main 
purpose of this stage of the project was to create a novel knowledge management framework for 
formal and informal safety training with the use of combination of explicit and hidden knowledge. The 
proposed framework includes consideration of the effectiveness of the formal and informal sources of 
knowledge in the field of occupational safety and learning methods that utilize these sources of 
knowledge. A mapping from the formal sources of explicit knowledge about the occupational safety to 
expected attitudes (hidden knowledge) towards occupational safety and health outcomes, including 
emotional, cognitive and behavioral aspects, has been discussed. 
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1. THE IMPACT OF INFORMATION TECHNOLOGY ON WORK AND SAFETY 
 
The potential impact of information technology on human work in general and occupational safety and 
health in particular, can be considered from the perspective of three different viewpoints. The first 
perspective relates to the changes in terms of how employees perform their jobs; the second is the 
increase in the use of existing information technologies at the workplace; and the third perspective is 
the development and evolution of the way in which information technology allows businesses to 
organize work in general. 
 
The new European Union (EU) strategic framework in the field of health and safety (2014-2020) notes 
that the information technology offers new possibilities in the field of flexible work and interactive work 
processes. As a result, there is a greater variety of the available work force and a higher level of job 
rotation. This leads to a greater uncertainty in terms of employment and, consequently, higher levels of 
work-related stresses. The recent Eurobarometer survey shows that the majority of respondents (53%) 
consider work-related stress as the most important threat to their professional well-being. Repetitive 
motions or uncomfortable postures on the job are indicated by 28% of respondents, and lifting or 
carrying of heavy loads by 24%. Many physical hazards to workers' health are subject to the 
provisions of the EU Labour Code. For example, the employers in accordance with Act. 227 of the 
Labor Code are obliged to take measures to prevent occupational diseases and other diseases 
associated with workplaces, and are required to introduce and maintain efficient work-aiding devices 
that reduce or eliminate factors harmful to health and measure their effects. This is especially 
important to environments in which workers are exposed to chemicals that are harmful to their health. 
The quoted statistics also indicate the presence of risks to employees’ mental health. Given that good 
health is vital for both a stable life and active aging, more and more attention is paid in EU to stress 
management and assessment in terms of psychosocial risks in the workplace. The causes of 
psychosocial risks include incorrect planning, organization, and management of the workplace, as well 
as low levels of safety culture. In order to reduce the effects of occupational stress and psychosocial 
risks, the European Union countries promote development of the healthy and safe workplaces, 
especially at the level of small and medium-sized enterprises. According to EU strategic framework for 
occupational safety and health (2014-2020), the small and medium-sized enterprises are more difficult 
to operate in compliance with all safety requirements. Therefore, it is necessary both to provide 
financial support and technical assistance to such companies through implementation of such tools as 
OiRA. The OiRA system has been created in order to provide easy to use decision-support tools that 
guide the micro- and small organizations through the process of risk assessment. The OiRA software, 
developed by EU-OSHA in 2009 is based on the Dutch risk assessment tool called RI & E. It is 
expected that application of OiRA will achieve an equivalent level of success in other EU countries. 
The new OiRA applications include a variety of service sectors, including hairdressing, catering, and 
private security. Similar applications have been developed in other countries, including Belgium, 
Spain, Greece and Lithuania in cooperation with the social partners of the EU. This represents a step 
forward in the direction of placing OiRA in the center of EU risk prevention strategies. It is noted that 
such an approach should also include educational activities aimed to increase awareness of the 
importance of health and safety at work, as well as their impact of occupational safety on the quality of 
human capital. 
 
2. KNOWLEDGE MANAGEMENT FRAMEWORK FOR OCCUPATIONAL SAFETY 

AND HEALTH 
 
The primary objective of the current research project conducted by a team from the Warsaw School of 
Economics in Poland is to improve the system of pro-safety attitudes among young workers, in 
particular through an efficient use of existing sources of explicit and tacit knowledge in the field of 
vocational occupational safety and health (OSH) training.  The current system is based largely on the 
transfer of explicit knowledge presented in in terms of procedures or instructions (Nonanaka and 
Takeuchi, 2000), while ignoring the tacit knowledge (hidden knowledge), which is mostly informal and 
generated by individual experience (Piedmont, 2010; Haukelid 2008; Grudzewski, Hejduk 2004; 
Karwowski 2004, Borial 2002). Such knowledge is often difficult to verbalize and apply in the context of 
work, which makes it difficult to acquire and codify (Polanyi, 1966 [a:] Nonaka, Takeuchi, 2000). 
However, the use of tacit knowledge in the field of occupational health and safety has been advocated 
to have a positive effect on the operation of enterprises (Mascini et al. 2008; Karwowski 2004, Schulte 
et al., 2004). The significance of tacit knowledge and its elements for the development of safety culture 
has been confirmed by many survey studies, according to which tacit knowledge is complementary to 
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explicit knowledge (Mascini et al., 2008; Moulton and Forrest, 2005). This is because the formal 
regulations do not account for all risky situations, and often times the proposed procedures are not 
always the best in relation to a given workplace conditions.  
 
This project identifies three specific research steps for the development of the knowledge 
management framework of the information technology-based approach for improving occupational 
safety training of young workers: 

1) Development of the conceptual model of the flow of explicit knowledge of occupational safety 
and health in the system of vocational training for young workers; 

2) Evaluation of the effectiveness of formal and explicit knowledge sources for OSH, and training 
methods using these sources in the context of attitudes towards health and safety at work 
exhibited by the young workers 

3) Verification of the proposed model of vocational training with the use of combined explicit and 
hidden knowledge. 

 
The above framework should help to improve the system of vocational training for young workers in 
EU, in particular through the effective use of combination of explicit and hidden OSH knowledge. 
 
3. RESEARCH METHODOLOGY  
 
At the first stage of the project, the English and Polish-language literature devoted to knowledge 
management and training of young workers in occupational safety and health was reviewed. Such 
literature was then subjected to meta-analysis, consisting of a critical analysis of the published results. 
Research questionnaires have been developed to study the current state of knowledge of young 
workers (defined as those who worked less than 3 years) employed in industries with high and low 
levels of occupational safety, respectively. 

 
4. DESCRIPTION OF TRAINING OUTPUT INDICATORS  

 
The aim of the first phase of this project was to develop a conceptual model of the flow of knowledge 
in the field of health and safety with a focus on improving the system of vocational training for young 
workers, with due considerations of organizational and safety cultures. The state of knowledge of 
safety polices and best practices among the young employees in Poland varies widely. Currently, the 
available scientific knowledge is not effectively utilized in the design and implementation of 
comprehensive training solutions to ensure safety of young workers in industry. The expected benefits 
of this project will be an improvement in the current system of vocational training for young workers. In 
particular, the emphasis will be on effective use of existing sources of explicit (formal) knowledge 
combined with the hidden knowledge represented by workers’ attitudes and pro-safe behaviors in the 
context of a specific safety culture. It is expected that the results of this project will be implemented in 
at least 20 vocational schools educating 3,000 future employees. Within one year of the completion of 
the project we expect significant increase in the pro-safety behavior among young workers associated 
with the cooperating schools. 

 
5. SIGNIFICANCE 

 
The management of occupational health and safety in the European Union can be considered in a 
broad context of social well-being and development. The first component of such a perspective is the 
competitiveness of the national economy based on the high quality of human capital. The second 
component is the cost savings associated with the avoidance of economic losses resulting from 
absenteeism, increased demand for health services, as well as premature withdrawal from the labor 
market. The third component is the physical and mental health of all citizens of the European Union, 
while the fourth component is a contribution to the development of safe work standards worldwide.  

 
The European Union has been a leader in assuring the safe working conditions in the past, and is 
expected to continue implementing systematic measures to promote the high standards of working 
conditions in order to minimize the level of accidents at work and occupational diseases. The EU 
Member States have already implemented most of the legislative and non-legislative initiatives set out 
in the strategy for health and safety in the past (2007-2012). According to the Report on "Agenda for 
New Skills and Jobs", the proportion of young people taking up studies at universities has been 
steadily increasing, and the working conditions and the quality of jobs has been improving. The 
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survival and competitiveness of EU enterprises and their future expansion depend on the commitment 
of human resources, functioning in a high quality working environment that provides both safe and 
healthy conditions. The report "OECD Employment Outlook 2014" ranks Poland in 26th place with 
respect to the level of  performance in all major categories affecting the quality of jobs, such as the 
level of earnings, inequality in wages, the risk of losing a job and being unemployed, the level of 
benefits for the unemployed, and working comfort. 

 
6. CONCLUSIONS 

 
Changes in work organization resulting from advances in information technology, especially the 
achievements of widely accessible mobile communication networks, open huge opportunities for 
flexible and interactive processes at the workplace across EU. There has been a growing diversity of 
the labor force, as reflected by atypical contractual arrangements and patterns of work, as well as a 
higher level of job turnover associated with shorter terms of employment, especially for young workers. 
The recommendations of the Council of the European Union for the Polish economy (2012-2016) was 
to limit temporary contracts because of its negative impact on the quality of human capital, its 
performance, and fewer opportunities afforded to workers to participate in vocational training. It was 
also recommended to increase the cooperation between schools and employers, as well as improve 
the quality of vocational education. As estimated by the European Centre for the Development of 
Vocational Training (CEDEFOP), by 2020 there will be growing demand for highly skilled workers in 
Poland, with a decline in the demand for workers with low-skills. For this reason, it is necessary to 
develop work safety competencies through continuous employee education by adopting new and 
more effective directions of investment in occupational safety and health training, including: 

• Development of a system for identification of employee qualifications that have been 
acquired outside the formal educational system. 

• Implementation of a system for collection and transfer of best educational practices in 
occupational safety and health, consistent with the EU mandated system of national education 
qualifications. 

 
This project promotes the application of mobile technology to educational process in line with the 
recommendations of the Council of the European Union, in particular with respect to the use of new 
technologies in educational processes, which should also be applied to improve working conditions 
and quality of occupational safety health training and education. 
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