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Note to the Reader

NEW OSH ERA is an ERANET project funded by the European Commission within the
ERANET scheme in a c¢ont e xlntegratihg ahdhserengthpning thé i c
European Research Aréa The overall target o f coorbimate NE W
reseach funding programmes in different OSklated areas and to make a platform for further
strengthening of European OSElated research.

Findings of this report come in the wake of the tasks undertaken within the first phase of
the project under Workpacka@ focused on information exchange and a survey of the thematic
state of art of OSH research in nine European countries participating in the NEW OSH ERA
project. The data obtained in the course of WP3 were consolidated by WP3- IE&0E¥PIB into
the final report entitled:Overview of research funding programmes on @8ldted new and
emerging risksind presented during the Workshop in Warsaw in June 2007.

The present report addressi@gmplementarities, gaps and new opportunities in research
on OSHrelated new and emerging risksas been developed within Workpackage 5, Task 5.1. and
it opens the second phase of the project which deals with strategic activities. At this stage the
partners aim to come up with strategies for future-operation, taking acmnt of
complementarities between national OSH research programmes, gaps in existing research as well
as top research priorities and new opportunities.

Both reports draw on the same two data sources, namely: answerfQoesgteonnaire for
collecting inbrmation about OSHelated research funding programmes focused on new and
emerging risksdeveloped by CIO#PIB and the National Reports prepared by the partners
presenting an overview of the current state of art in the field of OSH in their respectiveesoun
Both reports are focused on OSH research thematic approach, an important aspect of the NEW
OSH ERA project designed to work out a common vision of a joint strategy for future€sed
research.

The conclusions and key points presented in thi®rtephould not be considered as
definitive but as the current observations and recommendations with respect to futurel@&diH
research topics and priorities. The identified complementarities, gaps, and new opportunities will
be taken into account inglsubsequent activities of the NEW OSH ERA project.



1. INTRODUCTION AND OBJECTIVES OF THE TASK

The main ambition of the WP5 elabbratd ahcemmdrE W O
EU vision and a joint strategy addressing the main problem®SH resulting from new and
emerging risks in the world of wayk. T o 4tdsks are defned:

Task 5.1: ldentifying complementarities and gaps and new opportunities in research on OSH in
partner countriegTask Leader: CIO®PIB, Poland);

Task 5.2 Foresight study on future challenges of OSH rese@Felsk leader: BAUA, Germany)

Task 5.3: Agreement on a common vision and developing joint strategies for NEW OSH ERA
(Task leader: FIOH, Finland);

Task 5.4: Mid-term conferencéTask leader: CIOfPIB, Poland).

The present report addresses complementarisgs and new opportunities in research on
OSH carried out in nine European countries participating in the NEW OSH project, i.e in Belgium,
Denmark, Finland, Germany, Greece, Hungary, ltaly, Pomtl Sweden. It is an outcome of
Task 5.1, the task which introduces not only Workpackage 5 but also the second phase of the NEW
OSH ERA project, geared towardsfining joint strategies for transnational activities in the field
of OSH research.

In orderto satisfy the objectives of Task 5.1, ite.identify complementarities between
national research programmes, to identify gaps in research, awl@nify top priorities and
challenges generating ideasd new opportunitier potential future cebpertion it was crucial
to make a survey of the current O$&lated research funding programmes in the partner countries.

It was precisely the purpose of activities completed within the Workpackage 3 of the NEW OSH
ERA project. A thoroughnitial analysisof the thematic coveragef OSHrelated research areas

made by the means of the elaborated thematic questionnaire and the National Reports resulted in a
wide spectrum of qualitative and quantitative data on the NEW OSH ERA countries.

The survey enabled thWWorkpackage Leader not only to systemise and share knowledge so
that each member of the NEW OSH ERA project knows what research trails and tracks in other
European countries are but also to delineate thematic national research landscape in the NEW OSH
ERA countries. The acquired data provided a wealth of material which was subject to further fine
tuning and comparison with the state of art in OSH, in this with the research priorities outside the
EU as set out in the objectives of Task 5.1.

2. METHODOLOGY

Before explaining the methodology adopted to identify complementarities, gaps and new
opportunities that have emerged from an overview of @8&ted research funding programmes,
it is important to mention that Task 5.1 and tasks completed within WK $rptinciple on the
same sources and materials.

The findings and recommendations of the WP3 Final Refrhulated on the basis of the
analysis of data from 39 thematic questionnaires and 9 National Reports enablefthéca
number of new and emeng OSH risks and problems that can be regarded as potential top
priorities for future OSH research on a national and international level.

! Overview of research funding programmes on @8ldted new and emerging riskSEW OSH ERA, CIOFPIB,
Warsaw,July 2007.



In order to verify the obtained data, to define the thematic research areas more precisely
and to obtain additionalnformation, Task Leader has chosen to circulate four tables to the
partners. This was a point of departure for arriving at this final report.

The primary goal of data collation was to determine such thematic areas which point to
complementarity between ®ISresearch carried out in various countries and, consequently, to
formulate conclusions about OSH research potential of NEW OSH ERA partners and also about
future priorities of joint research in this area. Partners were asked not only to check the table
against the data that were fed into the thematic questionnaires (Task 3.1), but also to supplement it
in cases where a research activity has been carried out in a given area and yet respondents omittec
to indicate it.

The first and the second table referteddentification of gaps and priorities for future

OSH research on national and international leve[Table A and Table B, respectively)
A catalogue of identified topics for future research priorities was collated in the course of the
Task.3.1. In lightof the fact that some partners listed the same topics as a potential research
priority on both the national and international level, they were asked to try and make the
distinction between the two levels in line with the following explanation:

e a given tofc put undemational level can be carried out in a given country and national
research in this area is needed because of a cespegyfic conditions, whereas

e a given research topic put undeternational level can be viewed as a p&uropean
problem,indicating a need for international coordination of research.

The third table, Table C concernEdherging risks or problems in OSHt was also based
on the data processed in WP3 where theognized partner countries research needs were
compared with ta research priorities identified on the European level, more specifically with the
outcome of the seminar @Pr omo t-2 Degemi@S2905)A& s e a r
far as Table C is concernetietpartners were asked to indicate which prioritiesh Table A and
B are relevanto a list of priorities listed in column 1 of Table C. Additionally, they were asked to
define more accurately the thematic research area identified in their respective countries.

The last fourth table concernétentification of complementarities by means of keywords
In this table, Task Leademwllated the outcome from the analysis of keywords provided by the
respondents while describing a thematic scope of their respective national OSH research funding
programmes (Task B). Only those keywords which were selected to describe given thematic sub
areas in at leastvo NEW OSH ERA partner countries were included.

Furthemore, Task 5.1 Leader carried out an additional analysis of keywords in order to
identify themes which angniquewithin NEW OSH ERA, i.e a given research theme is undertaken
solely by one partner. Therefore, the whole set of keywords was automatically searched for feature
keywords selected by one country only. Thus created set was verified again to eliramextd g
terms or redundant words with bringing no substance to the analysis.

As a supplement to the above described tables, Task Leader also cirBdptetion OSH
programmes outside the Epfesenting an overview of OSH programmes in Australia, Canada,
Japan, South Korea and the USA. It was meant as background information and useful tool for
making comparisons and formulating conclusions about the European state of art in OSH.

2 Promoting occupational safety and health research in thefeisum, No. 15, European Agenfor Safety and
Health at Work, Bilbao, 2006.



3. IDENTIFICATION OF COMPLEMENTARITIES
3.1. Analysis of priorities for future OSH research proposed by partners

The complementarities in future OSH research priorities were identified by means of the
revised data fed by the NEW OSH ERA partners into the tables A and B. Once all the partners sent
their feedback, new summary tablwere prepared, i.e. Taldel.1. and Table 3.1.Zable 3.1.1.
contains a list of research priorities on new and emerging OSH risks or problems proposed to be
tackled on anational level while Table 3.1.2. contains priorities for future OSH research
recommended to be carried out within the frameworltd#rnational ceoperation.

Table 3.1.1.Risks or OSH problems which NEW OSH ERA partners consider emerging, that should be
tackled within future researan national leve{the numbering does not reflethe rankorder of research
priorities in a given country)

Belgium

1. Stress remediation (finding workable solutions on individual and/or organisational level).
2. Handling conflicts in organisations.

3. Ageing.

Denmark

1. Occupational accidents.

2. Absence and etusion.

3. Work-related pain in muscles and joints.
4. Psychological working environment.

5. Organising and management.

6. Noise.

7. Nanotechnology.

Germany

1. Effects of combined exposure in consideration of the scope for and limits to the demonstration
cause/effectelationships.

2. Development of assessment and evaluation procedures for exposure at the workplace, where
appropriate with consideration of n@rork-related factors such as lifestyle, disposition, leisure
activities, etc

3. Salutogenic factors of work and therking environment.

4. Identification and assessment of hazards to which particular groups of employees face increase
exposure.

5. Changes in the world of work and their effects upon health and safety at work.

6. Changes in employment conditions, e.g. {biane working, subcontracted employment, multiple
employment, temporary contracts (e.g. demographic developments, particularly the increasing
of older employees and extension of the working life; organizational changes, such as the breal
traditiond corporate structures, the introduction of working practices associated with more flexib
working hours and locations, longer working week; changes resulting from the use of new inforr
and communication technologies).

7. Assessment and scientific maorihg of technological developments and innovations in safety
technology; with particular attention to new methods of secure data transmissionredatety
software, new sensors for personnel detection, the trend towards miniaturization.




8. Optimization ofthe mammachine interface with particular consideration of the patterns, possibiliti
and limits of human behaviour.

9. Development of methods for the measurement and analysis of exposure in the atmosphere anc
biological material. Topical examples: ufiree dusts, bacteria, allergens, PAHS, isocyanates, aron
amines.

10. Exposure to ultraviolet radiation at the workplace and during outdoor work.

11.Measurement and assessment of musculoskeletal loads, caused for example by heavy lifting a
carrying, performace of work in an unsuitable body posture and repetitive movements, which m
to diseases of the spine, carpal tunnel syndrome, or gonarthrosis.

12.Testing and harmonization of measurement methods for the analysis of hazards to mental heal
workplace.

13. Development and evaluation of intervention measures for the reduction of mental strain at the
workplace.

14.Prevention facing the demographic change in the working world.

15. Development and implementation of a comprehensive approach to an-agpiogria¢ design of
work.

16. Holistic preventive care for working people subjected to special loads and fenidkgiroups.
17. Mental and psychosomatic health disorders under changing working conditions.

18. Impairments and diseases of the musculoskeletal system dw@ppodpriate load situations in the
work process.

19. Agentrelated diseases.
20. Work-related diseases of the circulation system.

2.l nnovative management of safety and health
selfemployed.

22. Requirementompliantdesign of work systems.
23. Nanoparticles, fine and ultrafine particulates at the workplace.

24. Continuing development and communication of approaches to risk assessment in the substanc
product sector.

25. Principles for the assessment of products.

Greece

1. Psydosocial risks in SMEs.
2. Quantification of occupational risk assessment with harmonized national criteria.

3. Organizational factors in assessing occupational risks in SMEs and larger chemical industries i
dangerous substances.

4. Risk assessment and toity of new substances replacing asbestos and other insulating materials
5. Chronic exposure of farmers to pesticides, insecticides, disinfectans.

Finland

1. National risk trends in the work environment including psychosocial risks.

2. Considering safety as assential feature in all company management.

3. Understanding of risks and their management related to novel technologies.
4

Il ndi vi dual 6s | i fe course between different
well-being.
Hungary

1. Work-related déeases and diagnosing thereof.




2. Migrant workers.
3. Ageing workers.
4. Contract workers.

Italy

1. Inclusion of OSH in all enterprises management system.

2. Workers with new forms of contracts.

3. Commuting accidents.

4. Sectors which are not earehm@onsguctiory Agrichlure, Heakheetto

Poland

Risk assessment of occupational exposure to natural UV radiation.

Relationship between MSDs and psychosocial conditions of work and life.

Farmersé exposure to bi olds@ncludiagagricuttunabactidents).
Quantitative risk assessment methods for natural hazards in the mining industry.

Risk management methods and tools for rail transportation of dangerous substances.
Functional safety of electric, electronic and pesgmable safety related systems in mining industry
Novel systems and smart materials for active reduction of low frequency noise and vibration.
Improvement of OSH management systems by means of behavioural safety methods.
Relationships between leadershifaccupational safety and health.

10. Prevention of mobbing and aggression at the workplace.

11. Work-life balance: policies and activities aimed at development of faindgdly organizations.

© 0Nk wDNPRE

Sweden

Systematic overview of existing research needs

Systemati@verview of existing research results

Interdisciplinary research

Evidence based research

Research in a workplace perspective: a platform where researchers and end users meet
Improving attitudes to safety

No o bkowbdpRE

Research on different effects of globalisatierg. production taking place abroad, migration, new
employment forms

Research on healthy workplaces
9. Occupational health economy

oo

Table 3.1.2.Risks or OSH problems which NEW OSH ERA partners consider emerging, that should be
tackled within future remarchon international levelthe numbering does not reflect the ramkler of
research priorities in a given country)

Belgium

1. Dangerous products and substances.

2. Psychosocial factors and diseases (burnout, depression).

3. Musculoskeletal disorders.

4. Use ofquestionnaires in multilingual context: methodological and practical problems.

1C



Denmark

Occupational accidents.

Absence and exclusion.

Work-related pain in muscles and joints.
Psychological working environment.
Organising and management.

Noise.

Nanotechnimgy.

No ok~ wdhPE

Germany

1. Psychosocial issues: Psychosocial factors of new forms of work organizations (e.g. stress, mol

2. Musculoskeletal disorders: Intervention studies with big collectives and randomized control tria
effectiveness of different interveais.

3. Investigations on physical inactivity where the focus is on the development of tools for assessir
managing of this type of risk.

Dangerous substances: nanotechnologies.

Dangerous substances: CMRBbstances.

Advanced model for regulatory occumatal exposure assessment (REACH connected).
OSH management: Economic dimension of OSH management.

Multifactorial exposure combined with noise.

Multifactorial risks: Intervention studies for computer and VDU workplaces.

10. Multifactorial exposure and preventiof work related stress and muscular skeletal disorders.

© o N o g bk

11. Multifactorial risks: Affective user interfacesiew challenges for occupational safety and health.

Greece

Intensification of work and new consequences to health and safety.

Combined effects ofitferent hazards on occupational health and safety.

New methods for biological hazards monitoring.

Quantification of occupational risk assessment based on major accident QRA principles.

Major accidents prevention and consequence modelling related woes glaiety.

SMEs tailored safety management systems in occupational accident prevention.

Synergy effect of mixture of chemicals (e.g. ozone + fine particles, smoking + fine particles etc),

No gk owdpE

Finland

1. Safety of nanotechnologies.
2. Risk trends in the work envinonent in EUlevel.

3. Comparative perspectives on the relationship between workpeiel), individual life course and
changing structures of society (due to globalisation, unemployment, welfare policy, education, t
number of fixed term jobs versus perraahjobs, etc.).

4. Allergic diseases in workplaces.
5. Humanmachine interactions.

Hungary

1. Exposure to EMF.
2. Combined exposures and long terlaw level exposures.
3. Carcinogenic substances.

11



4. Nanoparticles.

Italy

1. Gender issues and welike balance.

SMEs tailoed safety management systems in occupational accident prevention.
Multifactorial risks: models of analysis.

Identification of common indicators for the analysis of occupational accidents and diseases.
Dissemination of safety culture through the use @ oemmunication tools.

Nanopatrticles.

Early diagnosis of occupational cancer.

Effectiveness and cobenefit analysis of OSH management systems.

© N Ok WD

Poland

Health effects and assessment of occupational exposure to nanoparticles.
Safety technologies for pration against nanopatrticles.
Reproductive hazards at the workplace.
Markers for diagnosis of earlier effects to carcinogenic agents.
Assessment of occupational skin combined exposure to chemical compounds and UV radiation
EMF risks: models and methods foe assessment of workers exposure.
Advanced technologies for protective systems for reduction of exposure to EMF.
Sitting posture and i fepidémiolpgicalstudesn t he wor Kk
Relationship between MSDs and psychosocial conditions € amd life.

. Smart and interactive materials for PPE development.

. Intelligent PPE systems for monitoring risks and operator's health parameters in hazardous cor

. Effectiveness and coebienefit analysis of OSH management systems.

13. Improvement of thguality of working life by Corporate Social Responsibility (CSR) approach.

© XN O~ WOWDNPRE

el
N B O

Sweden

1. Research on growing occupational groups that have received less attention until now: women,
(people with varying ability levels), immigrants (especially illegal igrants)

Stress, information ergonomics

Improving coordination and quality when developing criteria documents at European level
Coordinaion of European work on OSH management systems

Collaboraion in large cohort studies

Making better use of nationalatabases and combine them in studies when possible
Parallel research in different countries (various research areas)

No g bk ownN

As already mentioned in chapter 2, research themes that the partners specified as as their
countrieso6 priori tles@ésandB.eAdditiondlly, she padners weretasked toT a b
feed this information into the summary Table C to provide comparison against the thematic areas
identified by the European Agency for Safety and Health at Work-QBHIA). In order to
faciliate the compative analysis of the priorities put forward by the NEW OSH ERA partners
with the priorities specified by the EOSHA, two tables were designed. They are included in
Annex 1 and Annex 2.

12



The Table in Annex 1 presents the outcome of research prioritteshihiald be addressed
at the national level, while the Table in Annex 2 presents such a summary for a research activity
recommended to be carried out at the international level.

Analysis of research priorities recommended for realisation at national level

Analysis of OSH research priorities proposed by the NEW OSH ERA partners as research
initiatives to be undertaken at the national level (Annex 1) points to 5 thematic areas which have
the biggest demand for future researey are as follows:

PA: Working environment preventing occurence of psychosocial problems;
PB: Psychosocial risks associated with organisational changes,

CD: Combined exposure to multiple risk factors in the working environment including physical,
chemical, psychosocial, biologicahd ergonomic issuess;

NA: Changes in the world of work and employment conditions (forms of work);
ND: Improving OSH management systems and safety culture.

However, the wording that different partners used to denote research priorities seems to
indicate that although these priorities are classified into the same thematic areas, they are

diversified, cover a rather narrow scope and pertain to ceapagific problems.
The lists below present research priorities by the alposetioned research thematicase

PA: Working environment preventing occurence of psychosocial problems:

e Stress remediation: workable solutions on individual and/or organisational level (Belgium),
e Salutogenic factors of work and the working environment (Germany),

¢ Intervention meases for the reduction of mental strain at the workplace (Germany),

e Absence and exclusion (Denmark),

e Psychological working environment (Denmark),

e Prevention of mobbing and aggression (Poland),

¢ Work-life balance: development of famifyiendly organizationsKoland)

PB: Psychosocial risks associated with organisational changes:

e Stress remediation: workable solutions on individual and/or organisational level (Belgium),
e Handling conflicts in organisations (Belgium),

e Testing and harmonization of measurementhoeés for the analysis of hazards to mental
health at the workplace (Germany),

¢ Mental and psychosomatic health disorders under changing working conditions (Germany),
e Psychological working environment (Denmark),
e Organising and management (Denmark),

e Psychosoial risks in SMEs (Greece).

13



CD: Combined exposure to multiple risk factors in the working environment including physical,
chemical, psychosocial, bilogical and ergonomic issuess:

e Effects of combined exposure in consideration of the scope for andtiintits demonstration
of cause/effect relationships (Germany),

e Work-related diseases and diagnosing thereof (Hungary),

e Commuting accidents (Italy),

e Farmersd exposure to biological, chemical a
accidents) (Poland).

NA: Changes in the world of work and employment conditions (forms of work):

e Changes in the world of work and their effects upon health and safety (Germany),

e Changes in employment conditions, e.g. {tiane working, subcontracted employment,
multiple empbyment, temporary contracts (Germany, Hungary, lItaly),

e Prevention facing the demographic change in the working world (Germany),

e Individual 6s | ife course between different
welfare and welbeing (Finland),

e Migrant workers (Hungaly
e Research on different effects of globalisation, (production taking place abroad, migration, new
employment formsjSweden).

ND: Improving OSH management systems and safety culture:

¢ Requirementompliant design of work systems (Genyga
e Occupational accidents (Denmark),
¢ Inclusion of OSH in all enterprises management system (ltaly),

e Sectors which are not femergingo but need f
sector (Italy),

e Improvement of OSH management systems bgmaef behavioural safety methods (Poland),
¢ Relationships between leadership and occupational safety and health Poland

¢ Improving attitudes to safety (Sweden).

The following tvo thematic research areas have NOT been indicated by any of the NEW
OSH ERApartners as research priorities to be undertaken at the national level:

OB: Better use of knowledge and experiences available from stakeholders representatives, OSH
prevention services and labour inspectorates;

CC: Impact of stress on the occurence of D4S
With regard to the remaining thematic research areas, the NEW OSH ERA consortium has

demonstrated a rather moderate interest in research at the nationdl éeweimber of partners
ranged from 1 to 3.

14



Analysis of research priorities recommended forealisation at international level

A different setting of OSH priorities is revealed upon the analysis of the Table concerning
research to be undertaken within the framework of an internatiorgpe@tion (Annex 2). With
regard to this subjechatter, the NEW OSH ERA partners have demonstrated a bigger
convergence of opinions about future OSH research needs, the majority of them pointing to the
following three core thematic areas:

DA: Engineered nanoparticles and ultrafine particles (proposed asigsiby Germany,
Denmark, Finland, Hungary, Italy and Poland);

DD: Specific health problems caused by dangerous substancestelaidd cancers,
cardiovascular diseases, and reproductive health disorders (proposed by Germany, Greece,
Finland, Hungary,taly and Poland);

CD: Combined exposure to multiple risk factors in the work environment, including physical,
chemical, psychosocial, biological and ergonomic issues (proposed by Germany, Greece,
Finland, Hungary, Italy and Poland).

The phrasing of theriorities with regard to the area DA shows that the majority of the
partners share general need for research in the field of nanotechnology.

The specification of priorities for the area DD shows that health problems linked to
carcinogenic substances aneproductive hazards foster keen interest of the majority of the
partners. It is also worth noting that in case of two partners other more detailed priorities are
proposed, namely for Greeeeynergy effect of mixture of chemicals (e.g. ozone , finec|eeti
smoking etc.and for Finland allergic diseases in workplaces

In turn, the priorities classified by the majority of the partners to the area CD demonstrate
the need for research inbtombined exposure to multiple risk factbivever they fail tespecify
the list of those factor®Only in case of Germany it is stated that the research should concern
various combination of factors witibise,and in case of Poland that it should addoesabination
of chemical compaunds and UV radiation

The following three thematic research areas have NOT been indicated by any of the NEW
OSH ERA partners as OSH research priorities to be undertaken at the international level:

DC: Emerging risks resulting from new technologies, work processes or substances (asetenti
above research priorities in the field of nanotechnology have been indicated but these were
classified into a predetermined thematic area DA);

OE: Improvement of the design of work and workplaces in order to recruit and retain workers
with disabilities or chronic illness;

OF: OSH management in the public sector, which should play an exemplary role in its various
functions.

3.2. Analysis of complementarities based on keywords

The tables 3.2.1 3.2.5 present the outcomes from the analysikegfvords provided by
the respondents while describing a thematic scope of their respective national OSH research
programmes (Task 3.1). Only those keywords which were selected to describe given thematic sub
areas imat least twoNEW OSH ERA partner countries halveen taken into consideratiorhen,
as a part of the Task 5.1, the below presented tables were verified and supplemented with
additional data by the partners.

15



The last column of the below tables shows the number of countries in which OSH research
work is conducted and the given keywords describe the research theme. The yellow colour
highlights those rows where the number indicates that research in the area characterised by a given
keyword is undertaken in a majority of the NEW OSH ERA countries, beommore.

Table 3.2.1. Thematic area AAccident risks

Keywords/Country | PL | SE|DE [DK|GR| IT [ BE| FI [HU | No.of countries
Al: Mechanical factors
agricultural accidents # # # # 4
agricultural machinery # # 2
machine safety # # # # 4
sakty systems # # # # 4
A2: Dangerous situations
slips, trips, falls # # # # # 5
PPE, safety footwear # # # 3
A3: Major accident hazards
dust explosions # # # 3
explosion control # # # 3
risk analysis and management # # # # 4
terrorist attacks # # 2
Table 3.2.2. Thematic area BiVorking environment
Keywords/country PL | SE|DE|DK |GR| IT | BE| FI |HU '\(':L(‘)Tr?tfiregf
B1: Chemical factors

carcinogens, cancer # # # # # # 6
allergy, allergens # # # # 4
ashma # # # # 4
exposure assessment # # # # 4
isocyanates # # # # # 5
pesticides # # # # 4
skin diseases/protection # # # # # 5
air monitoring # # # # 4
biological monitoring # # # # 4
classification of substances # # # 3
dangerous substances management # # # # # # 6
environmental pollution # # 2
epidemiology # # # 3
genetic toxicology # # 2
handling chemicals # # # # 4
hydrocarbons # # # 3
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Keywords/country PL | SE|DE |DK |GR | IT | BE | FI | HU '\(':‘(‘)Tr?tfig

inhalation # # # #

materal safety data sheets # # # 3
occupational exposure standards # # # # 4
organic compounds # # # # 4
polymers # # # 3
PPE # # # # 4
skin sensitisation # # # # 4
toxic substances # # # # # 5

B2: Aerosols
exposure ssessment # # # # # 5
dusts # # # # # 5
nanoparticles # # # # # 5
occupational exposure standards # # # 3
quartz # # # # 4
air monitoring # # # # # 5
B3: Noise
noise control # # # # # # 6
audiometric tests # # # 3
effects of sound # # # # 4
hearing loss # # # # 4
measurement and assessment # # # # # 5
B4: Vibration
whole body vibration # # # # # 6
handarm vibration # # # # 5
B5: Optical radiation
ultraviolet radiation # # # # # 5
eye protection # # # # 4
laser radiation # # # 3
skin cancer # # # 3
B6: Electromagnetic fields and ionizing radiation
magnetic fields # # # # # 5
exposure measurement/assessment # # # # # # 6
microwave radiation # # # # 4
simulation of exposure # # # 3
ionising radiation # # # # 4
exposure to radon # # # 3
B9: Thermal risks and microclimatic factors
heat stress ‘ # ‘ ‘ # ‘ ‘ ‘ ‘ # ‘ # 4
B10: Biological factors

allergens # # # # # 5
bacteria # # # 3
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Number of

Keywords/country PL | SE| DE |DK |GR | IT | BE | FI | HU countries
bioaerosols # # # # # # 6
exposure assessment # # # 3
fungi # # # 3
zoonoses # # # 3
microbiological hazards # # # 3

B11: Other risks or combined risks
chemical hazards # # # # # # 6
environmental proteatin # # # 3
exposure assessment # # # # 4
noise # # # # # # 6
physical hazards # # # # # 5
radiation # # # # 4
sick building syndrome # # 2
ventilation # # # # 4
asbestos # # # # 4
Table 3.2.3. Thematic are&: Ergonomics
Keywords/Country PL|SE|DE|DK|GR|IT |BE| FI |HU '\(':L(‘)Tr?tfiggf
C1: Biomechanical factors
arm injuries # # # # 4
musculoskeletal disorders # # # # # # # 7
back injuries # # # # # 5
carpal tunnel syndrome # # # # 4
mantal handling # # # # # 5
physical fatigue # # # 3
static work # # # # 4
women at work # # # # 4
C2: Work physiology
fatigue # # # # # 5
repetitive work # # # # # 5
carpal tunnel syndrome # # # # 4
work ability # # # 3
C6 - Ergonomics in PPE design
PPE design e || | | | # 4
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Table 3.2.4. Thematic area DOSH management

Keywords/Country PL|SE|DE|DK|GR|IT | BE| FI |HU ’\(';‘c‘)t‘r?t’fi;‘;f
D1: Risk perception and risk assessment
risk analysis and management ‘ # | # ‘ # ‘ | # ‘ # | # ‘ # 7
D2: OSH management systems
economic aspects # # # 3
risk analysis and management # # # # 4
Keywords/Country PL|SE|DE|DK|GR|IT |BE| FI |HU ’\(':‘(‘)Tr?t’fire‘;f
D3: Safety culture
health and safety policy # # # # 4
OSH edication and training # # # # 4
organization of work # # # # 4
safety and health management # # # 3
D4: Economic aspects of OSH
costbenefit analysis # # # # 4
costs of accidents # # # 3
economical analysis # # # 3
workplace health promotion # # # # 4
D5: Other problems related to OSH management or combined problems
human resources management ‘ # ‘ ‘ # ‘ ‘ ‘ ‘ # ‘ # ’ 4

Table 3.2.5. Thematic area EPsychosocial factors, work organization and specific groups

Keywords/Country PL | SE|DE|DK |GR| IT | BE| FI |HU '\(':L(‘)Tr?tfiregf
E1l: Stress at work
stress # # # # # # 6
psychosocial work environment # # # # # # 6
burnout # # # # # 5
job insecurity # # # # # # 6
stress management # # # # # 5
competence # # # 3
intensity of work # # # # 4
job satisfaction # # # # 4
organization of work # # # # # 5
sickness absence # # # 3
sleep problems # # # # 4
wellbeing # # # # 4
work ability # # # 3
work demands # # # # # 5
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Number of

Keywords/Country PL | SE| DE |DK |GR | IT | BE | FI | HU countries
E2: Mobbing and violence at work
bullying and mobbing # # # # # # 6
aggression # # # # 4
measurement and assessment # # # 3
sexual harassment # # # # 4
E3: Work -family balance
families # # # 3
wellbeing # # # 3
work demands # # # 3
work life balance # # # # 4
E4: Organization of working time
shift work # # # # # # 6
stress # # # # 4
teleworking # # # # # 5
working time # # # # # # 6
flexible working hours # # # # 4
labour cotracts # # # # 4
teleworkers # # # # 4
E5: Gender issues
gendered work practices # # 2
E6: Ageing
ageing workers # # # # # 5
retirement # # # # # 5
work ability # # # 3
work and workers # # # # 4
work capacity galuation # # # # 4
E7: Workers with disabilities
disabled workers ‘ # ‘ # ‘ ‘ ‘ ‘ # ‘ # 4
E8: Young workers/migrant workers

immigrant workers # # # #

health promotion # # 2
young workers # # # 3

E9: Other psychosocial factors or prdlems

work ability # # # 3
ageing workers # # # 3
benchmarking # # 2
hospitals # # # 3
measurement and assessment # # # 3
networks # # 2
work life balance # # # 3
working time # # # 3
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Keywords hidplighted in yellow in the above tables indicate the thematic areas with the
biggest potential for launching joint research by the partners within the NEW OSH ERA
consortium. They are as follows:

A2: Danger situations: slips, trips and falls;

B1l: Chemicalfactors: carcionogens and cancer, isocyantigg, substanceskin deseases and
skin protection, dangerous substances management;

B2: Aersosolsexposure assessment, nanopartidasts and air monitoring;

B3: Noise: noise control, mesurement and sssent;

B4: Vibration: whole body and hararm vibration;

B5: Optical radiation: ultraviolet radiation;

B6: Electromagnetic fields: magnetic fields and exposure measurement/assessment;
B10: Biological factorsallergenspioaresols;

B11: Other risks or cobmned risks: chemical hazards, noise and other physical hazards);
C1. Biomechanical factors: MSDmanual handlingpack injuries;

C2: Work physiology: fatigue and repetitive work;

D1: Risk perception and risk assessment: risk analysis and management;

E1l: Stress at work: psychosocial work environment, burnout, job insecurity, stress management,
organisation of work, work demands;

E2: Mobbing and violence at workullying and mobbing;
E4: Organisation of working time: shift work, teleworking, working time;
E6: Ageing: ageing workers, retirement.

3.3. Identification of unique research topics based on an analysis of keywords

As a supplement to the analysis of the keywords geared towards delineating a degree of
thematic complemenarity in research conduttgthe NEW OSH ERA partners, Task 5.1 Leader
carried out their additional analysis in order to identify themes which are unique within NEW OSH
ERA, i.e a research theme is undertaken solely by one partner-congiementarity conditions.
Therefore, the Wwole set of keywords provided by the partners was automatically searched for
keywords that appear in a thematic suba only for one country. Thus created set was verified
again to eliminate words bringing no substance to the analysis. The followindplesnwere
adopted in the process:

e Words failing to denote a concrete specific character of research were removed, e.g. hazard
identification, accident prevention, diseases, machinery, good practice, guidelines etc.;

e Synonims were removed, e.g. skin prdiat and skin protective measures, chemical hazards
and chemical substances, etc.;

e Words indicating a theme lacking substantial connection with a given research area in which
they appeared were removed, e.g vibration from the research area of optitairadia
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As a result of the procedure presented above, the Task Leader designed a table indicating a
specific character of OSH research themes that are undertaken in particular NEW OSH ERA
countries. The Table is included in Annex 3. Given that the keywdetineate the research
thematic landscape in general terms, the outcome of the analysis should be interpreted with caution
and used as a first attempt to define unique research themes conducted in some areas in particulal
countries.

4. IDENTIFICATION OF GAPS
4.1. Identification of gaps and priorities based on topics identified outside the EU

Gaps in OSkrelated research programmes in the NEW OSH ERA countries were
identified in the first instance by carrying out a comparative analysis of the majearch
priorities adopted in some selected countries outside the EU and representing comparable level of
social and economic development to this of the EU. The analysis is based on a comprehensive
thematic overview of OStkielated research programmes conddcin 5 countries: Australia,
Canada, Japan, Korea and the USA. The full report is included in the Annex 4.

The findings of the overview point to 15 main research problems which constitute the core
of research in the field of safety and health at workhim listed countriesTable 4.1.1 depicts
distribution of common OSH research problems in the analyzed countries.

Table 4.1.1.A summary of generic OSH research problems in countries outside the European Union

Generic OSH research priorities Australia | Canada| Japan | Korea USA
1. Ageing population, health and safety issues X
Musculoskeletal disorders: Intervention studie X X X

with big collectives and randomized control
trials on effectiveness of different intervention

3. Psychosocial factors amliseases (burnout, X X X
depression; new forms of work organizations;
intensification of work stress, mobbing; werk
life balance)

4. Dangerous products and substances X X X X X

5. Nanotechnologies (safety and health effects,
assessment of occupational expesio
nanoparticles)

6. Multifactorial exposure and prevention of worl X X X
related stresses

7. New methods for chemical and biological X X X
hazards monitoring

8. National security and public safety (biological X X X
hazards and terrorism prevention)

9. SMEs tailored safety management systems in X X X
occupational accident prevention

10. Understanding of risks and their management X X X
related to novel technologies
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Generic OSH research priorities Australia | Canada| Japan | Korea USA

11. Comparative perspectives on the relationship X X X
between work, welbeing, individualife course
and changing structures of society (due to
globalisation, unemployment, welfare policy,
education, the number of fixed term jobs vers

permanent jobs, etc.)

Effectiveness and cobenefit analysis of OSH X X X X X
management systems

12.

13. Markers for diagnosis of earlier effects to X X
carcinogenic agents

14. Safety of mining operations X X

15. Health promotion at work X X X X

The report on OSHelated research programmes outside the EU also addresses main
priorities for future OSH e@search in the countries under analysis. The comparison of those
priorities with the priorities put forth by NEW OSH ERA is included in Table 4.1.2. The priorities
suggested by the NEW OSH ERA partners for OSH research at both national and international
levels were used (tabulated summary in Annex 1 and 2).

Table 4.1.2.Comparison of OSH research priorities in countries outside the European Union with priorities
proposed by NEWDSH ERA (symbols of NEW OSH ERA priorities as per tables in Annex 1 and 2)

Main research priorities identified Aus- Relation to priorities proposed by

in the countries outside the EU tralia Canada | Japan | Korea | USA NEW OSH ERA partners

Prevention of musculoskeletal X X X X Priority MA proposed in DE, DK

disorders (intervention studies with and PL

big collectives and randomized

control trials on effectiveness of

different interventions)

Risk assessment of occupational X Partly related to prioritpD

diseases proposed in DE, GR, FI, HU, IT

and PL

Elimination of hazards at the dgs X No direct relation to priorities

stage proposed by NEW OSH ERA

Effectiveness and cesienefit X X X X X Priority OC proposed in DE, IT an

analysis of OSH management syste PL

Psychosocial factors and health X X PriritiesPA, PB andPC proposed

promotion at work in BE, DE, DK, GR and PL

Chemical and biological hazards X Partly related to prioritieBB and
DD proposed by DE, GR, FI, HU

IT and PL
Ergonomics and human factors X Partly related to prioritB
proposed in DE, Fl and PL

Mechanism of health effects X X Partly related to prioritieBD and

(chemical hazards, toxicity, CD proposed in DE, GR, FI, HU,

carcinogenic substances) IT and PL

Changes in life and health at work X X PrioritiesOD andNA proposed in

(work style, mental health, aging DE, GR, FI, HU, IT, PLand SE

workforce)

23




Main research priorities identified Aus- Relation to priorities proposed by
in the countries outside the EU tralia Canada | Japan | Korea | USA NEW OSH ERA partners
Information technology at work X Partly realated to priorit¢B
proposed in DEPL and SE
Nanotechnologies (safety and healtl X X Priority DA proposed in DE, DK,
effects, assessment of occupational FI, HU, IT and PL
exposure to nanopartice
Prevention of cerebrovascular X Partly related to prioritCA
diseases proposed in BE, DE and PL
Safety culture and zero accidents X Priority ND proposed in DK, ITand
movement SE (national level)
National security and public safety X Partly related to prioritieBB and

(biological hazards and terrorism
prevention; emergency preparednes
and response; new methods for
chemical and biological hazards

monitoring)

OA proposed in DE, GRT and PL

Table 4.1.2 shows that almost all O%8¢lated research themes perceived as research
priorities in 5 developed countries outside the EU are also regarded as top research needs in the

NEW OSH ERA countries, the only exception bekElgnination ofhazards at the design stage
having no direct equivalent among the priorities suggested by the NEW OSH ERA partners.

Priorities for OSH -related research identified by ETPIS

Yet another attempt to identify potential thematic gaps in ®@S&ted researcin the

NEW OSH ERA countries consistied in resorting to the research areas of the European

Technology Platform on Industrial Safety (ETPIS). ETPIS was set up in 2005 astaiogean
organisation bringing together industrial enterprises, research afianss networks and other

stakeholders dealing with the issues of industrial safety, including governmental agencies and
insurance companies. Presently, more than 200 various organisations from 29 European countries
are members of ETPIS, in this ca. 30% adustrial enterprises and their organisations, ca. 50%
research institutes and ca. 10% universities.

Thematic scope of ETPIS activity covers two major areas:

e Occupational health and safety of the workers in industry;

e Environmental safety (preventioof major accidents with offite consequences and
protection of the environment).

It should be noted that the former area corresponds to the thematic scope of NEW OSH
ERA, the latter shares a common ground only to a limited degree.

The strategic objestes of setting up ETPIS and of its activity are as follows :
e to gain 6Safety for the Sustainabl e Growth
accidents and supporting safe technological and method innovation (i.e. 25% reduction in

accidentsby 2020 together with Programs to be in place by 2020 to continue accident
reduction at a rate of 5% per year or better based on the overall ETPIS vision);
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e to bridge the different aspects of "industrial safety” (occupational health & safety of the
workers plus environmental safety including prevention of major accidents & protection of the
environment);

¢ to facilitate and accelerate the breakthrough for progress in industrial environmental, health &
safety (EH&S) via a cordinated, integrated researchmplementation process;

e to valorise, exploit and implement the results of research projects and programmes carried out
by ETPIS members in the aforementioned fields of activities.

Based on an analysis of a wide range of safelated issuess, the ETPISembers
proposed a Strategic Research Agenda (SRA) with 7 major challenges broken down into more
detailed research topics. The SR#as endorsed by ETPIS at the General Assembly in Brussels
on 7 February 2006.

Table 4.2.1. presents a list of research argdsded in SRA and their comparison with the
research priorities proposed by the NEW OSH ERA partners. As regards NEW OSH ERA,
national and international level research priorities have been used for this analysis (they are
included in the tables in Annexd and 2).

Table 4.2.1 List of research areas included in the ETPIS SRA and their comparison with research priorities
put forward by the NEW OSH ERpartners (symbols of NEW OSH ERA priorities as per tables in
Annex 1 and 2)

No. Research priorities included in the ETPIS SRA ‘ Relation to NEW OSH ERA priorities
1. RISK ASSESSMENT AND MANAGEMENT
1.1. Understanding hazardous phenomena to develop safety solutions, equipment and technologies

1.1.1 | Fire Safety Engineer

1.1.2 | Simulation of analysis of dangerous events: dynamics of theg
evolution and evaluation of the impact areas

1.1.3 | Dispersion of hazardous material in industrial environment No direct relation to prioritie proposed by

1.1.4 | Explosion of gas, vapour and dus NEW OSH ERA partners

1.1.5 | Protection systems design: multiphase flow in pressure safg
devices

1.1.6 | Dam failure hazard

1.2 Development and validation of methods and tools to improve risk assessment and management
1.2.1 | Advanced probabilistic methods for complexisetechnical No direct relation to priorities proposed by
systems risk analysis NEW OSH ERA partners
1.2.2 | Methods and guidelines for outcome case selection in the | Partly related to prioritie®A proposed in GR
framework of Risk Analysis methodology and R
1.2.3 | Uncertainty quantification No direct relation to priorities proposed by,
1.2.4 | Evaluation of the effectiveness of countermeasures NEW OSH ERA partners
i . Partly related to priority OC proposed in DE
1.2.5 | Costbenefit analysis IT, PL and SE
1.2.6 Partly related to prioritie®A, CD, DC and

Assessment and management of risks arising from harmful

. . NB proposed in DE, DK, GR, FI, HU, IT an
agents and living environment

PL

% Safety for Sustainable European Industry Grov@tiategic Research AgendBetailed Version, European
Technologu Platform on Industrial Safetyvfw.industrialsafetytp.org, First edition, January 2006.
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No. Research priorities included in the ETPIS SRA Relation to NEW OSH ERA priorities
1.2.7 | Guidelines and methods for risk assessment in the transpor . .
of hazadous materials Partly related to prioritDA proposed in PL
1.3 Impact of natural and man-made hazards on plant safety
. . No direct relation to priorities proposed by
1.3.1. | Constructive Measures to reduce vulnerability NEW OSH ERA partners
1.4 Harmonisation in risk assessment
141 | 1dentification of hazards Partly related to prioritDA proposed in DE,
GR and PL
1.4.2 | Integration of methods from other areas
1.4.3 | Development of Tolerabtly Doctrine for Societal Risk Criterig  No direct relation to priorities proposed by
144 Demonstration that Risks are As Low AS Reasonable NEW OSH ERA partners
"7 | Practicable
15 Risk management and governance
1.5.1 | Common language
1.5.2 | Standardisinglesign concepts of reliability databases No direct relation to priorities proposed by
1.5.3 | Risk perception NEW OSH ERA partners
1.5.4 | Regulatory framework
155 Inclusive risk management, knowledgased and Partly related to prioritDA proposed in GR
"~ | comprehensive management and PL
1.5.6 | Safety Report Approach o _
1.5.7 | Emergency Evacuation Partly related to p;:]odntgl)_A proposed in GR
1.5.8 | Energising Safety Management System
1.6 Multi -criteria analysis and decision support tools
1.6.1 | Variations in criteria in use across Europe No direct relation to porities proposed by
1.6.2 | Multi-attribute and risk acceptance criteria NEW OSH ERA partners
Systemic methods to address the complexity of the industrig ) ) o
1.7 systems No direct relation to priorities proposed by
———— NEW OSH ERA partners
1.8 |Uncertainties inrisk assessment and management
1.9 Reliability and safety of network systems
1.9.1 | Network safety and reliability analyses ) ) o
— — : - No direct relation to priorities proposed by
192 Reliability and resilience modelling and assessmenyoénhic, NEW OSH ERA partners
complex systems
. - No direct relation to priorities proposed by
1.10 Methods for dynamic reliability assessment NEW OSH ERA partners
1.11 Risk metrics and dynamic risk metering
1.11.1 | Monitoring the potential for major accidents Partly related triority OA proposed in GR
1.11.2 | Risk metrics and PL
2. ADVANCED RISK REDUCTION TECHNOLOGIES
2.1 Technologies for inherently safer design and to reduce risks at source
Technologies and methods to reduce releases and emissiol
2.1.1
hazardous submhces and aerosols
212 Novell and. effective methods for reducing risks related to no Related to prioriNC proposed in DE and P
and vibration
213 Novel and effective methods for reducing risks related to

electromagnetic hazards and optical radia
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No. Research priorities included in the ETPIS SRA Relation to NEW OSH ERA priorities
Technologies and methods for inherently safer design of No direct relation to priorities proposed by
2.1.4 |industrial plants and installations to reduce majocident NEW OSH ERA partners
hazards
2.2 Technologies for reducing risks by collective mtective systems and devices
291 Protection systems and smart sensors for machines, produg
" | and transportation processes Partly related to prioritfNC proposed in DE
299 Software tools for detecting dangerous situations in industri and PL
7 | systems
2.2.3 | Systems and devices protecting against noise and vibration
5 5 4 | Collective protection devices against electromagnetic hazar Related to priorityNC proposed in PL
=" | and optical radiation
2.2.5 | Novel and advanced technology in lighting the kpdaces No direct relation to priorities proposed by
< gy infighting NEW OSH ERA partners
296 Application of information technologies in safaglated Related to prioritNC proposed in DE and P
systems
2.3 New materials, technologies and test methods for personalgtective equipment (PPE)
231 Test methods and safety requirements for PPE applied aga
7 | new specific hazards . .
- - —— Related to priorityNC proposed in PL
232 Innovative materials and individual systems for the persona
"~ | protection of health and life
233 Ergonpmm innovations for PPE used in work and everyday Related to prioriNC proposed in PL
conditions
3. STRUCTURAL SAFETY
3.1 | Structural reliability based design
3.2 | Structural Health Monitoring (SHM) and risk informed
inspection (RII)
3.3 | Structural Safety of Aged & Repaired Structures and Life
Extension
3.4 | Fitnessfor-Service (FFS) of structures No direct relation to priorities proposed by
- - - - NEW OSH ERA partners
3.5 |Integrity of Multi -Material (Hybrid) Structures
3.6 | Structural Safety against Natural Hazards and Accidental
Loads
3.7 | Structural Safety from Accidental Loads
4. HUMAN AND ORGANISATIONAL FACTORS
4.1 Human and Organisational Factors in Managerial Safety Factors in Organisational an Managerial Safety
4.1.1 | Resilence Engineering No direct relation to priorities proposed by,
4.1.2 | Feedback experience NEW OSH ERA partners
413 Integration of Human Factors into Safety Management Syst| Partly related to prioritifND proposed in IT
" and PL
414 The Transactiol€osts approach to choosing the amount of
"~ | resources to allocate to prevention Partly related to priorityDC proposed in DE,
415 |Accounting Control Systems and Reports vs. Social Report IT, PLand SE
=7 | Safety Management
4.1.6 | Safety Culture and SafeClimate
4.1.7 | Safety Culture of SMEs with regard to Safety Expenditures | Partly related to prioritfND proposed in IT
4.1.g | Communicate with greater clarity what are the main elemen PLand SE

safety culture in the process industries

27



No. Research priorities included in the ETPIS SRA Relation to NEW OSH ERA priorities
4.1.9. | Impact of Human Factors Knowledge throughout organisati
4.2 Human-Centred Design
491 Virtual Reality Applications for Realime & Human and Partly related to priorit€B proposed in DE
="~ | organisationalCentred Design and FI
Inclusive design fosensitive workers (like disabled people, . .
4.2.2 pregnant women, older workers) Partly related to prioritpD proposed in DE
4.3 Integrated Risk Assessment and Management Methods & Techniques
431 Integrating Human Factors into Quantitative Risk Analysis | Partly related to priorityOA proposed in GR
o and PL
4.3.2 | Operator Cognitive Models
. No direct relation to priorities proposed by
4.3.3 | Human Factors in Task Management NEW OSH ERA partners
4.3.4 | Data Retrieval
4.4 Human Performance & Technology Usabity
441 Decision making and handling of conflicting objectives No direct relation to priorities proposed by
o NEW OSH ERA partners
4.4.2 Human Performance and Virtual Environments Partly related to prioritCB proposed in DE
o andPL
443 Effective Knowledge Transfer to Improving Human No direct relation to priorities proposed by
"7 | Performance NEW OSH ERA partners
444 Teamworking No direct relation to priorities proposed by
o NEW OSH ERA partners
445 Alarms Handling & Design Partly relatedo priority CB proposed in DE
" and PL
446 Humancentred design of tools and machines Partly related to prioritCB proposed in DE
T and PL
447 HumanVirtual Environment Interfaces Partly related to prioritCB proposed in DE
" and PL
Development bintegrated systems to implement intelligent
4.4.8 T . i
capabilities in the Personal Protective Equipment o )
- - - - - - Partly related to prioritiNC proposed in PL
Biomechanics and anthropometric requirements integration
4.4.9 .
PPE design
4.4.10 Rehabilitative and assistiwystems: intelligent machines to No direct relation to priorities proposed by
"7~ | enhance the abilities of disabled or elderly people NEW OSH ERA partners
4.4.11| Research in emotiebased interfaces o )
- — - Partly related to prioritfCB proposed in DE
HumanTechnology Interfaces design for sensitive collective
4412 . and PL
work (disabled people, pregnant women, etc)
45 Human Factors in Emergencies and Crisis Management No direct relation to priorities proposed by
) NEW OSH ERA partners
46 Safety andQuality: Could they be merged, do they really mal Partly related to prioritfND proposed in IT
' and PL
Organisational forms & Managerial Practice to preventing Partly related to prioritDA proposed in GR
4.7 A o e
accidents and managing risk in SMEs and IT
5. EMERGING RISKS
51 Future Legislation, codes and standards, and their influencg No direct relation to priorities proposed by
' industry NEW OSH ERA partners
5.2 | New/emerging technologies Partly related to prioritypC proposed in Fl
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No. Research priorities included in the ETPIS SRA Relation to NEW OSH ERA priorities

53 Methodoloy for identification and assessment of new and
' emerging risks

5.4 | Networks, industrial parks and other interdependencies

55 Future trends of economical aspects of risks and risk

manaement
5.6 | Natural hazards triggering threat to industrial safety No direct relation to priorities proposed by
Attacks on and against industrial installations (security aspe NEW OSH ERA partners

57 in safety of industrial plantsCBRN Risks

5.8 Old/aged plants and integration of risk management in to th
' cycle of industrial plants

6. |INNOVATION FOR EDUCATION AND TRAINING

6.1 Support activities
6.1.1 | Statof-the-art No direct relation to priorities proposed by,
6.1.2 | Risk perception & risk communication NEW OSH ERA partners

6.2 Tools for Education and Training

Application of simulation software for education and training

6.2.1 purposes No direct relation to priorities proposed by

. - . - — NEW OSH ERA partners
6.2.2 | Application of Atrtificial Intelligence for Education and Traini

6.3 Techniques fo Education and Training No direct relation to priorities proposed by
) NEW OSH ERA partners

7. | NANOSAFETY

7.1 | Technical issues Related to priorityDA proposed in DE, DK,

7.2 | Societal issues FI, HU, IT and PL, and to prioritNC

7.3 | Enabling technology development proposed in PL

The above overview of research areas comprised in the ETPIS SRA and compared with
priorities proposed by NEW OSH ERA shows that slightly more than half of the ETPIS topics are
also regarded as priority research areafN&yW OSH ERA. This proportion of thematic trends
indicates a significant difference between the purpose for which ETPIS and NEW OSH ERA have
been created, which is reflected in their respective objectives and scope of proposed research. In
particular the EPIS list covers the following groups of research topics that do not have
equivalents among priorities of NEW OSH ERA:

e Understanding hazardous phenomena to develop safety solutions, equipment and technologies
(area 1.1);

e Structural safety (area no. 3);
e Emenging risks (area no. 5 except 5.2 and 5.3);
¢ Innovation for education and training (area no. 6).
Conversely many research topics perceived as prioritythgyNEW OSH ERA partners
were notat all or only marginally adressedn the SRA of ETPIS. The Platfm is focused more
on safety and accident risk prevention than on health protection issues. Therefore the priorities

concerning psychosocial issues (PAD) and musculoskeletal disorders (MAMC) of NEW
OSH ERA are tackled by ETPES subdomains in a fe topics included in the SRA.
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5. SUMMARY AND CONCLUSIONS

This report prepared withiask 5.1features the compilation and analysis of data relating

to a range ofesearch topics and prioritieshe findings will be applied (with some interpretation)
in subsequent tasks and workpackages of the project.

In essence, the report:

provides an overview of research priorities in OSH at both national and international levels that
were put forward by the partners (following identification of risks or OSH prabletmch
partners consider emergingee Annex 1 and Annex 2);

specifies thematic areas in OSH viewed by a majority of partners as a high pfibgtyare
further divided into two categories, i.e. research recommended for realisation at the national
leve and the international leviel

indicates thematic areas with potentially comparable competencies and a relatively high degree
of complementarity irDSHrelatedresearch (on the basis of analysis of the keywords ascribed
by the partners to the thematic aa@awhich research work is carried pusee Table 3.2;1

identifies unique topics unigue in the sense of being undertaken solely by one project partner
in noncomplementarity conditions (see Annex 3)

identifies thematic gapsxistingin the researclprogrammes, by comparing thematic scope

the programmesonducted in the project partner countnégth research themes carried out in

five countries outside the EU (Australia, Canada, Japan, Korea and the USA), and also with the
research topics proposé&y ETPIS- European Technology Platform on Indutrial Safety (see
Annex 4 and Tables 4.1.1 and 4.1.2).

The topics recommended, on a priority basis, for future research work constitiite

findings for further work in NEW OSH ERAL he following themati@reas have been defined by
the majority of partners as high priority and in need of being addressed in future research efforts at
the national and international level.

Working environment preventing occurrence of psychosocial problems;
Psychosocial risksaassociated with organisational changes,

Combined exposure to multiple risk factors in the working environment including
physical, chemical, psychosocial, biological and ergonomic issues;

Changes in the world of work and employment conditions (forms of work

Improving OSH management systems and safety culture.

In turn, a majority of the partners indicated the need to pool international resources in

addressing the following three topics:

Safety and health issuess related to engineered nanoparticles and afine particles,

Specific health problems caused by dangerous substances: wagtated cancers,
cardiovascular diseases, and reproductive health disorders,

Combined exposure to multiple risk factors in the work environment, including physical,
chemical, pgchosocial, biological and ergonomic issues.
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In particular, the second group of the above mentioned research priorities will be taken into
consideration in Task 5.3Agreement on a common vision and developing joint strategies for
NEW OSH ERA The select topics will be subject to further analysis and discussions among the
partners within Workpackage 8ynchronizing research on OSldimed at working out the action
plan The relationship between the outcome of Workpackage 3 and Task 5.1 as well as between
Task 5.1 and other tasks within Workpackage 5 is illustrated in Figure 1.

Overview of research funding
programmes on OSH-related new
and emerging risks =~ fpeeeccccccccccccccccccccccccccccccas '

Tasks 3.1 - 3.4, TL: CIOP-PIB

v

Identifying complementarities

o Agreement on a common
and gaps and new opportunities e fr B A
. vision and developing joint
in research on OSH

strategies for NEW OSH ERA

e cecee=

Task 5.1, TL: CIOP-PIB >
Task 5.3: TL: FIOH

l ¢

Foresight study on future Mid-term Conference
hall f OSH h May 2008, Cracow, PL

) challenges o researc y
Task 5.2: TL: BAUA Task 5.4, TL: CIOP-PIB

Figure 1. Structureof relationshigbetween the outcome of Workpackage 3 and Task 5.1 and
between the outcome of Task 5.1and other tasks within Workpackage 5

In the course offask 5.1 topics addressed by the project partners were compared with
researclpriorotiesdefined by ETPIS in its Strategic Research Agenda and with research themes
dealt with outside the EU. As a result, unique OSH research topics and gaps were detérmined
the contextof research areas with a potentiglp these topics may bef value in guiding future
research efforts and selecting future research topics within NEW OSH ERA.fri8ee this
perspective, those findingsan beviewed not only as anonducive opportunity forfuture joint
initiatives but alsdor makinganimportant contribution to less known or less recognised new and
emerging risks.

For the same reason the unique topics and gaps identified in this report may serve the
project partners as esf u | background information to poten
research priorities at the national level.
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Annex 1

Emerging risks or OSH problems- top priorities for future OSH research to be carried onnational level

(numbers irbrackets correspond to respective numbers of priorities' positions in Table A)

Top OSH research priorities

|

Belgium

Germany

|

Denmark \

Greece

| Finland | Hungary |

Poland \ Sweden

Psychosocial issues

Working environment preventing

Stress remediation
workable solutions on
individual and/or
organisational leve(l)

Salutogenic factors of work and the
working environmen(3)

Intervention measures for the reduction

Absence and exclusi

@

Psychological working

Prevention of
mobbing and
aggressiorf10)

PA | occurrence of psychosdal mental strain at the workpla¢#3) environment (4) Work-life balance:
problems development of
family-friendly
organizationg11)
Stress remediation Testing and harmonization of Psychological working Psychosocial risks
workable soltions on | measurement methods for the analysis | environment (4) in SMEs(1)
o ) | individual and/or hazards to mental health at the workpla]
PB Psychosocial risks associated with| organisational leve(1) | (12) Organising and
organisational changes management (5)
Handling conflicts in | Mental and psychosomatic health
organisationg2) disorders undechanging working
conditions 17)
PC The underlying psychosocial Psychological working
causes of health related dicomes environment (4)
Relationship
Interaction of psychosocial risk between MSDs and
PD f dMS psychosocial
actors andMsSDs conditions of work
and life(2)
Musculoskeletal disorders (MSDs)
Understanding of the causeeffect Work-related pain in
MA | relation-ships (e.g. by means of muscles and joints (3)
intervention studieg
Assessment dfISD loads, caused by Work-related pain in
. ) heavy lifting and carrying, performance | muscles and joints (3),
MB Tools for assessing and managing work in an unsuitable body posture and
MSD risks repetitive movements, which may lead
diseases of the spine, carpal tunnel
syndrome, or gonarthros($1)
MSDs and the diversity of the Work-related pain in
MC | workforce (e.g. gender and age muscles and joints (3)
dimensions)
Dangerous substances
DA Engineered nanoparticles and Nanoparticles, fine and ultrafine Nanotechnology (7)

ultrafine particles

particulates at the workpla¢23)




Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Methods for the measurement and
analysis of exposure in the atmbspe
DB | Biological hazards and in biological materiguiltrafine dusts,
bacteria, allergens, PAHSs, isocyanates,
aromatic amings(9)
Organizational Understanding
factors in assessing risks and their
Emerging risks as a result of new occupational ris | management
DC | technologies, work processes or in SMEs and larger related to novel
! chemical industries| technologieg3)
substances involving
dangerous
substanceg3)
Agentrelated diseasg49) Risk assessment
and toxicity of new
substances
Specific health problems caused replacing asbestos
by dangerous substances: work and other insulating
DD | related cancers, cardiovascular materials(4)
diseases, and reproddtive health Chronic exposure
disorders of farmers to
pesticides,
insecticidesand
disinfectang5)
OSH management
Assessment procedures for exposure a Quantification of Quantitative risk
the workplace, where appropriate with occupational risk assessment
consideration of nomork-relatedfactors assessment with methods for natura
such as lifestyle, disposition, leisure harmonized hazards in the
Risk assessment and holistic risk activities, etc (2) national criterig(2) mining industry(4)
OA management tools for SMEs (user Identification and assessment of hazarg Risk management
friendly and for the prevention of to which particular groups of employeesg methods and tools
the major priority risks) face increased exposu@) for rail
transportation of
Innovative management of safety and dangerous
health at work and models of good substances)
practicef or SME 6 s -employed |
(21)
Better use of knowledge and
experiences available from
OB | stakeholdersrepresentatives, OSH
prevention sevices and labour
inspectorates
Relationship between OSH and Occupational
OC | competitiveness at micre, mese health
and macro-levels economy (9)
Management of a diverse Development and implementation of a
OD | workforce, including the gender comprehensive approach to an ageing

dimensions

appropriate design of woild5)
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Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Improvement of the design of Ageing workers (3) Holistic preventive care for working Ageing
work and workplaces in order to people subjected to special loads and f¢ workers (3)
OE | \ecruit and retain workers with high-risk groups(16)
disabilities or chronic illness
OSH management in the public Continuing development and
sector, which should play an communication of approaches to risk
OF H [ ; assessment in the substance and prody
examplary role in its various p
functions sector(24)
Crossovers: multifactorial risks
. . Impairments and diseases of the Risk trends in
Combined issues of work ) musculoskeletal system due to the work
organisation and WOfkpl_aqe C_|95|g” inappropriate load situations the work environment
CA | (e.g. lack of physical activity in the procesg18) including
workplace leading to MSDs, Work related di  the circulati psychosocial
; ; ; ork-related diseases of the circulation risks (1)
vari vein i
aricose veins, obesity) system(20)
Physical and cognitive ergonomicg intertaoe with particular consideraton of
CB | of human-machine interfaces and the patterns, possibilities and limits of
their impact on stress and MSDs human behaviou)
cC Impact of stress on the occurrence
of MSDs
X X Effects of combined exposure in Work-related Commuting Far mer so
(_:omblned e_XPOSU"aO multiple consideration of the scope for and limitg diseases and | accidentg3) to biological,
risk factor sin the work to the demonstration of cause/effect diagnosng chemical and
CD | environment, including physical, relationshipg1) thereof (1) physical hazards
chemical, psychosocial, biological (including
and ergonomic issues agricultural
accidents)3)
Other topics proposed by partners
Changes in the world of work and their I ndi vi d|Migrant New forms of Research on
effects upon health and safeB) ( course between| workers (2) contractq2) different
different forms effects of
Changes in employment conditions, e.g of work and Contract globalisation,
parttime working, subcontracted relationship workers (4) (production
employment, multiple employment, between work, taking place
temporary contractg.g.: Demographic welfare and abroad,
. developments, particularly the increagi well-being(4) migration,
Changes in the world of work and numbers of older employees and new
NA | employment conditions (forms of extension of the working life; employment
work) organizational changes, the introductior] forms) (7)

of working practices associated with mg
flexible working hours and locations,
longer working week; changes resulting
from the use of new informaticand
communication technologig$6)

Prevention facing the demographic

change in the working world.g)
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Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Exposure tdJV radiation at the Noise (6) Risk assessment o
. workplace and during outdoor wogkO) occupational
NB | Exposure to physical factors exposure to natural
UV radiation(1)
Assessment and scientific monitoring of Occupational )
technological developments and accidents (1) Funct]onal safety 0
innovations in safety technolggwith electric, electronic
particular attention to new methods of and progrenmable
secure data transmission, safesjated safety related
software, new sensors for personnel ;ystems in mining
NC Development and assessment of detection, the trend towards industry(6)
new risk reduction technologies miniaturization(7)
Novel systems and
smart materials for
active reduction of
low frequency
noise and vibration
O
Requirementompliant design of work | Occupational Inclusion of Improvement of Improving
systemg22) accidents (1) OSHin all OSH management| attitudes to
enterprises systemdy means | safety (6)
management of behavioural
system(1) safety method§3)

ND

Improving OSH management
systems and safety culture

Sectors which
are not
femer gi
need further
research:
construction,
agriculture,
health secto(4)

Relationships
between leadershif|
and occupational
safety andhealth
€C)

NE

Assessment of productand
substances

Principles for the assessment of produc]

(25)
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Annex

Emerging risks or OSH problems- top priorities for future OSH research to be carried oninternational level

(numbers in brackets correspond to respective numbers of priorities' positions iB)lable

2

Top OSH research priorities \

Belgium

Germany

| Denmark \

Greece |

Finland

| Hungary |

Italy

Poland

| Sweden

Psychosocial issues

Working environment

Psychosocial factors of
new forms of work
organizations (e.g. stresg

Absence and
exclusion (2)

PA | preventing occurrence of X ’
; Psychological
psychosocial prdlems mobbing) (1) working
environment (4)
Psychological
working
PB Psychosocial risks associated environment (4)
with organisational changes
Organising and
management (5)
The underlying psychosocial Psychosocial factors Psychological
PC | causes of health related and digases (burnout, working
outcomes depressionj2) environment (4)
Psychosocial factors | Multifactorial exposure Relationship between
. - and diseases (burnou{ and prevention of work MSDs and
PD ][ntlifactlondogﬂgsgchosoual risk depressionj2) relatedstress and1SDs psychosocial
actors an S (10) conditionsof work and
MSDs (3) life (9)
Musculoskeletal disorders (MSDs)
MSDs: intervention Work-related pain
Understanding of the cause studieswith big in muscles and
MA | effect rela_tionships (e.9. by fggsgmgzsggntrol trials jomts (9
means of intervention studies) on effectiveness of
different interventiong2)
Tools for assessing and Work-related pain
MB ing MSD risk in muscles and
managing risks joints (3)
MSDs and the diversity of the MSDs (3) Work-related pain
MC | workforce (e.g. gender and age in muscles and

dimensions)

joints (3)

Dangerous substances
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Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Nanotechnologies (4) Nanotechnology Safety ofnanotechnologies | Nanoparticles | Nanoparticles | Health effectsand
@) 1) 4) (6) assessment of
. . occupational exposure
DA Engineered nanoparticles and to nanoparticles (1)
ultrafine particles
Safety echnologies for|
protection against
nanoparticles (2)
New methods fo
DB | Biological hazards biological hazards
monitoring (3)
Emerging risks as a result of

DC | new technologies, work
processes or soistances
Specific health problems causeq CMR-substance¢b) Synergy effect of Allergic diseases in Carcinogenic Early diagnosis | Reproductive hazards
by dangerous substances: work mixture of chemicals | workplaceq4) substances (3) | of occupational | at the workplace (3)

: . (e.g. ozong fine cancer (7)

DD | related cancers, cardiovascular particles, smoking Markers for diagnosis
diseases, and reprodctive etc) (7) of earlier effects to
health disorders carcinogenic agents (4

OSH management
Quantification of risk SMEs tailored
assessment basen OSH
major accident QRA management
principles (4) systems in
. o accident
Risk assessment and holistic Major accidents prevention (2)
risk management tools for prevention and

OA | SMEs (userfriendly and for the consequence
prevention of the major priority modelling related to
risks) work safety (5)

SMEs tailored OSH

management systems|

in accident prevention

6)
Better use of knowledge and Identification of
experiences available from FOdWmO” ]
stakeholders, especially workers Indicators for

OB d thei . OSH the analysis of
and tl eir repregentatlves, occupational
prevention sevices and labour accidents and
inspectorates diseaseq4)

) . Economic dimension of Effectiveness | Effectiveness and cosi
Relationship between OSH and OSH management (7) and cosbenefit | benefit analysis of
OC | competitiveness at micre, analysis of OSH| OSHmanagement

mese and macro-levels

management
systemg8)

systems (12)
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Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Gender issues Growing
and worklife occupational
balance(1) groups that have
received less
. attention until
Management of a diverse now: women,
OD | workforce, including the gender ageing (people
dimensions with varying
ability levels),
immigrants
(especially
illegal
immigrants)(1)
Improvement of the design of
work and workplaces in order
OE | to recruit and retain workers
with disabilities or chronic
illness
OSH management in the public
OF sector, which should playan
examplary role in its various
functions
Cross-overs: multifactorial risks
Combined issues of work MSDs (3) Invesigations on physica, Impactof sitting
organisation and workplace inactivity where the focug posture on the
design (e.g. lack of physical is on the development of wor ker s h
CA AN tools for assessing and epidemiological
activity in the workplace
leading to MSD . . managing of this type of studies(8)
;t?e SIE?/) (] s, varicose veing risk (3)
Phvsical and cognitive Multifactorial risks: Humanmachine interaction Stress,

Y . i 9 hi Intervention studies for (5) information
_ergo?omlcs 0 l;]m_ar_l-mac ine computer and VDU ergonomics (2)
interfaces and their impact on workplaceg(9)

CB stress and MSDs (e.g. complex
automated systems and Multifactorial risks:
machinery, high-technology Affectlr\:e”user |ntferfaces
control devices, mobile display new chalienges for

. leworking) occupational safety and
units, te g health(11)

Psychosocial factors
Impact of stress on the and diseasefburnout,
cC occurrence of MSDs depressionf2)
MSDs (3)
Combined exposureto multiple Multifactorial exposure Combined effets of Risk trends in the work Combined Models of Assessment of
risk factor sin the work combined with nois¢8) different hazards on | environment in Edevel (2) | exposures and | analysisof occupational skin
nvironment. includin occupational health long term- low | multifactorial combined exposure to
CD € onment, including and safety (2) level exposures | risks(3) chemical compounds

physical, chemical,
psychosocial, biological and
ergonomic issues

@

and UV radiation(5)

Other topics proposed by partners
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Top OSH research priorities Belgium Germany Denmark Greece Finland Hungary Italy Poland Sweden
Intensification of work| Comparative pespectives on
and new consequencs the relationship between
to health and safeffl) | work, wellbeing, individual
. life course and changing
Changes in the world of work structures of society (due to
NA | and employment conditions globalisation,
(forms of work) unemployment, welfare
policy, education, the
number of fixed term jobs
versus permanent jobs, etc
3
Noi 6 E t
cise (6) E’,f,f’ﬁ?‘l‘)re ° EMF risks: models an
NB | Exposue to physical factors methods for the
assessment of worker:
exposure (6);
Occupational Safety echnologies for

NC

Development and assessment g
new risk reduction technologies

accidents (1)

protection against
nanoparticleg2)

Advanced technologie
for protective systems
againstexposure to
EMF (7)

Smart and interactive
materials for PPE
developmen(10)

Intelligent PPE
systems for monitoring
risks and operator's

health parameterd.1)

ND

Improving OSH management
systems and safety culture

Occupational
accidents (1)

Dissemination
of safety culture
through the use
of new
communication
tools(5)

Coordination of
European work
on OSH
management
systems (4)

NE

Assessment of products and
substances

Dangerous substances:

advanced model for
regulatory occupational
exposure assessment
REACH connected6)
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Annex 3

Summary of the thematic area keywords that appear only in one NEW OSH ERA country

Thematic Area

Belgium ‘ Denmark ‘ Finland |

Germany

| Greece ‘Hungaryl

Italy

Poland

A. Accident risks

Al. Mechanical
factors

driver fatigue;forklifts;

industrial planning;
maintenance;

woodworking machinery; workstation design;

electrosensitive protective devices; chain sav
kick back hazard; mine safety; safety switche

A2. Dangerous

agricultural machineryhone

hand and arm injurieglectrosensitive

situations fracturesicommuting protective devices; energy absorbeia| arrest
accidentsgonstruction systems; forklifts; safety gloves; mine safety;
safety; scaffolds; elevated | safety shoes; slip resistantgnsport safety;
work platformshome warehouses;
accidents;
A3. Major gas explosionssolvents; hazardous chemical hazardelated to | chemical plants; chemical hazards; fire and
accidents hazards installations; use in the workplace; explosion safety; material defecterk
environmental pollution; outbursts; terrorists activities; transport
political, social, and accidents;
economic issues;
A4. Other audit tools; toxicology; disasters; agricultural accidents; corrosion; ergonomic factorfgll arrest
mecharical risks safety audits; communication systems; systemsfull body harnessesiigh visibility
or combined risks safety hydraulic power tools; protective clothing;
culture; lubricants; safety
communication; seasonal
workers;
B. Working environment
B1. Chemical immunoc asbestosigiocide;bitumen; carcinogenesi asthmagens; benzene; aliphatic amines; alkanealzheimer disease;
factors toxicology; cleaning agentgpoxy resins; | s; explosion bladder cancer; endocrine | ashesceiling valueschemical mixtures;
wood dust; grain dustjnorganic dusts; control; disruptors; herbicides; nasal chemical permeatiorchlorinated
irritants; lubricants; ozone;ships; cancerneurotoxicology; hydrocarbonschlorinated organic compounds

parasites; radon; reprotoxic
substancesgspiratory
diseasessilica; substances
originating from production
processedgxtile chemicals;
waste handling;

furans; drinking water; ecological paints;

filters; glycol ethers; halogenated organic

cytotoxic activity;diesel exhaustes; dioxins an

ecological polyurethane foam; enzymatic
derivatisationgxposure routes; fumes; gas

compounds; hospitals wastes; in vitro method
innocuousess; inorganic aciddeather
chemicalsmetaloorganic compounds;
nanoparticlespeuropsychiatric diseases; new
retardants; nickelpetroleum products;
pharmaceuticals; photocopiers; polyvinyl
chloride; printing processegroteinshistones;
rubber; skn protection; solderingin organic
compounds; inward leakage; toxicokinetics;
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Thematic Area | Belgium | Denmark | Finland Germany Greece | Hungary Italy Poland Sweden
B2. Aerosols carbon carcinogens; coal; lung fibre glass; | asbestosiduilding bioaerosols; fficiency of filtration materials;
nanotubes; cancer; manganese; inorganic materialsicare systems; filtration; measurement and assessment;
titania; neurotoxicology; duss; fibres; fire resistant methodologiesmine safetynanoparticles;
pneumoconiosigieproductive pulmonary | substances; silicailicosis; radioactivity; skin protection; ultrafine aerosol
toxicology; toxicology; | wood dust;
B3. Noise machine designyoodworking schools; softwaresibration; | hearing protectors; active noise control;
machinery; compressorgjisturbing noise; driving;
environmental expgure;genetic algorithms;
impulse noise; infrasound; mental fatigue;
smart materials; ultrasound sources;
B4. Vibration back injuries; neck injuries; vibration attenuatorsjibroacoustic parameters|
physical fatigue; of protective materials;
B5. Optical artificial light; dosimetry; radiation hazards; face shields; infrared radiatioimfadiance; laser
radiation outdoor work; skirprotection; radiation; photochromic dyes;
solar radiation; spectroradiomeyr, welding filters;
B6. Electro- mobile phones; chemical reaction; contact current; heart attack; human body
magnetic fields diagnostic techniques and | modelling; induced current; medical implants
and ionizing procedures; numerical simution; welding;
radiation im