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Abstract: 

Prevention of safety and health risks in forest operations persists as a major challenge. Huge efforts have 
been taken over the last decades to reduce accident risks, mainly in motor-manual work, and prevent 
work related diseases both for manual workers and machine operators. Still, the safety and health 
situation in forest operations is problematic. This is particularly the case in small and micro service 

enterprises which today form the majority of the forest operation workforce. 

Although knowledge about beneficial work organisation, safety education and training, and safety and 
health management in forest enterprises is widely available, preventive measures are rarely implemented 
in forestry. Further, numerous examples of effective preventive measures which are appied in other 
industrial sectors, are rarely used in forestry.  

A research team of forest operation experts, work scientists, psychologists, and contractors has formed 
for a three year project, funded by the German Ministry of Science, to develop an integrated prevention 
concept that meets the specific needs and management structures of small enterprises, that fosters health 
competences of individuals, that finds acceptance in enterprises, and is economically affordable. This 
concept, consisting of approved and newly developed prevention measures, will be adapted to the specific 
conditions in small forest enterprises, and will be tested and evaluated with forestry contractors and their 

workforce.  

This paper presents the first project phase: An in depth analysis is carried out to assess and map which 
prevention measures are actually applied in German forestry. Assessment of effectiveness will identify 
drivers and barriers for success and distinguish good practices. This will ensure that already successfully 
applied measures will be further used, improved, and integrated into a wider concept. Further, it shall 
foster the integration of actors in actual prevention work, namely accident insurers, into the subsequent 
project work and the durable implementation of the project results. Assessments in forestry are 
complimented by the investigation of good practices of prevention measures in other sectors with regard 
to their applicability into a holistic prevention concept for forest operations. This will result in packages 

of prevention measures which will be assembled for testing and evaluating in forest enterprises. 
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1 Ongoing challenge to prevent accidents and work related illnesses  

Accident prevention and the reduction of health hazards always have been in the forefront of forest 
operations research and forest engineering. It is widely acknowledged that forestry work is one of the 
most dangerous professions with regard to accident risks, and it is also commonly known that forest 
machine operators are faced with serious stress and strain related health hazards. The risks to safety and 
health of forest workers have been analyzed and documented since decades. Subsequently, conclusions 
and recommendations for improving the situation were drawn up by many researchers. Already in 1964 
Bernt Strehlke called for mutual initiatives of forest owners, workers, and accident insurers and for 
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uniform accident prevention regulations. Strehlke further requested a continuous analysis of health risks 
related to the introduction of new technologies and processes.  

Accident and health risk analyses, prevention initiatives and technical development led to the assumption: 
“Safety and Health in Forestry are Feasible!” This was acclaimed in the title of a seminar held in the year 
1996 (FAO/ECE/ILO, 1997). At this seminar an international community of experts presented a wide 
range of solutions for various safety and health problems. Presentations and discussions highlighted the 
enormous accident risks of motor-manual work and the risks for machine operators to suffer from 
musculoskeltal disorders. The proposed solutions were among others  

• to enhance training and education to develop the skills to work safely; 

• to develop integrated safety programmes on enterprise and forestry sector level as a whole;  

• to enforce safe behavior at workplaces, whereas it was understood that the behavioral aspects 
were not yet sufficiently understood;  

• to pay high attention to the health implications of mechanized harvesting.  
 

Since 1996 forestry has changed in many ways but the outlined problem are still relevant today.  

The organization of forestry work has undergone a radical change with a continuing shift from a 
workforce that traditionally was directly employed by forest owners to private companies. Today, the 
majority of forestry work is carried out by service enterprises. In Germany close to the total of 
mechanized harvesting is in the hands of service enterprises which are mainly small or even micro 
companies with an average of three to four people working in forest operations.  

A significant change is also related to technical development. Primarily, the ergonomic design of forest 
machine has improved significantly over the last twenty years. E.g. European ergonomic and safety 
guidelines for forest machines were developed as a key result of the EU funded project “Ergowood” 
(Gellerstedt, 2006). Forest machine manufacturers draw a high attention on safety and comfort in their 
workplace design (e.g. Komatsu, 2016). And last but not least ergonomics and safety are core aspects of 
testing and certifying forest machines by the Kuratorium für Waldarbeit und Forsttechnik in Germany. 

Despite the enormous technical improvement and an overall risen awareness for the importance of safety 
and health in forestry work (see e.g. the UNECE/FAO Action Plan for the Forest Sector, Forestry and 
Timber Section, 2014), the situation has not improved significantly. Statistics show that accident rates are 
still on an unacceptable high level (e.g. in Austria Tsioras et al., 2014, and in Germany Morat, 2016). 
This accounts particularly for some state forest enterprises in Germany where, after a phase of reduction 
during the past ten years, the accident frequency increases again (Morat, 2016). However, a detailed 
analysis of the reasons is still subject to further research, but pure figures show that accident prevention in 
forestry has not yet achieved a desired effect and that it needs continuous efforts. While accidents have 
become better recorded for large enterprises, respectively state forest enterprises, there still is a 
considerable lack of empirical data for the safety situation in small and micro service enterprises.  

Compared to accident risks health implications of operating forest machines are much more difficult to 
assess, since work related illnesses are effects of long term risk exposure that are still not documented 
sufficiently to draw conclusions. The assessment of risks therefore still relies on earlier scientific 
knowledge (for scientific review see Lewark, 2005) and on theoretical considerations taking into account 
on the positive side the ergonomic improvement and on the other hand risk factors related to increasing 
production pressure. This leads to a considered hypothesis that the health risks which were described in 
the past are not yet eliminated by advanced technology.  

2 Complex problems call for integrated prevention concepts 

Safety and health hazards are complex problems. They are firstly related to the personal behavior of the 
workers, their skills and motivation (or the lack thereof) to work safe. Secondly, they result from risks 
which lie in the nature of the work itself. This is particularly the case for motor-manual harvesting and 
skidder operations. And last but not least problems are connected to the planning and organization of 
tasks and operations and the management of safety and health in enterprises. In addition to these obvious 
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factors there are many other aspects which have an impact on safety and health. Just to name one, 
individual predisposition to cope with strain, also related to age of workers, becomes more and more a 
matter of concern since the workforce in average is ageing.  

Based on the awareness that safety and health in forestry work has not reached a satisfactory state 
confirming that “Safety and Health in Forestry is Feasible”, effective prevention needs to address the 
complexity of work processes and work organization. There are various health risks which separately do 
not reach critical levels, e.g. whole body vibration on modern forest machines which has not been rated as 
a health hazard (Rottensteiner, 2014), but in combination with long exposure time and mental strain, work 
related diseases may arise.  

Psychological, technical and organizational measures need to be integrated in prevention concepts rather 
than focusing on individual safety and health measures. To this end, a joint research project with an 
transdisciplinary approach was launched in June 2016. Funded by the German Ministry of Science a 
research team of forest work scientists, psychologists, technical and organizational ergonomists, and 
practitioners is ready to take the challenge to develop integrated prevention concepts for safety and health 
in forest operations.  

3 State of the art of prevention 

A general assessment of the existing and applied prevention measures shows that an enormous wealth of 
knowledge about work environment and working conditions exists. A review of the existing and 
practically applied measures has recently started, following the goal to build a catalogue of “good 
practices.” Already a first overview of recently reviewed material shows, that for many problems 
solutions already have been proposed:  

• The ILO “Code of Practice – Safety and Health in Forestry Work” (1998) provides an integrated 
framework for managing safety and health.  

• Safety and health management systems are promoted in the “Guide to Good Practice in Contract 
Labour in Forestry” (FAO, 2011).  

• A wide range of safety and health regulations exists.  

• Health and safety management systems have been introduced in companies, mainly in some state 
forest enterprises. A successful example is reported from the forest enterprise of the federal state 
Hessen in Germany, where a continuous coaching and consulting project, which is directly 
addressed to forest workers at their workplace, has led to a substantial improvement of safety 
(Gerding, 2015).  

• Recommendations for preventive work organization were the results of the two EU funded 
projects “Ergowood” (Gellerstedt et al., 2005) and “COMFOR” (Kastenholz et al., 2009). 

• In addition to a keen knowledge of “good practices”, ergonomic research continues to provide 
more insight into stress and strain in forestry workplaces (e.g. Häggström, 2015).   

 
Despite the availability of a wide range of available prevention measures, safety instructions and 
regulations, it is a guiding question for the actual research activities:  

Why are safety and health problems in forestry still alarming? 

The reasons why the implementation of effective prevention measures works in one enterprise and fails in 
others need to be investigated closer. Knowledge about drivers and barriers for effective prevention will 
provide one of the keys to effective safety and health protection. Of course, there are general rules and 
regulations which are undisputable. (This accounts particularly for motor-manual harvesting, where 
neglecting of safety regulations still is a major accident cause.)  

One driver definitely is management commitment to increase safety on the level of a whole enterprise. 
Enhancing skills and raising motivation of workers, and the enforcement of regulations have shown 
positive results in Hessen-Forst (Gerding, 2015) where an integrated company policy underlined with 
continuous interventions at the workplaces was implemented.  
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While drivers in many cases may be obvious, it will be much more difficult to detect barriers for effective 
prevention concepts. They can be related to the personality or competences the enterprise owners. 
Measures may not fit an individual enterprise and its task areas. Barriers may lie in the structure of an 
enterprises, e.g. when irregular or seasonal workers are employed which have insufficient skills. The 
forthcoming research activities will particular focus on identifying such barriers, and will assess how to 
overcome them.  

One remarkable example for a barrier to long term effectiveness of prevention was the concept to reduce 
work related strain on forest machines by advanced work organization concepts. Since it was analyzed in 
Sweden that many machine operators suffer from musculoskeletal disorders (Pontén, 1988, see also 
Lewark, 2005), the Swedish labour authorities endorsed a regulation to reduce the risk exposure time of 
machine operators. As a result, work organization concepts were designed with job rotation between 
machines and job enrichment by adding organizational tasks to the workers´ tasks (Lidén and Erikson, 
1991). This concept was widely promoted and it can be considered as state of the art for improving forest 
machine operators´ health (Gellerstedt et al., 2005, Kastenholz et al., 2009). However, after an 
enthusiastic uptake in Swedish forestry in the early 1990s, this concept was turned down. The general 
reason provided in subsequent reviews was: It was not economical (Häggström, 2015; Ager, 2014). 
Hultåker (2006) explained, that this promising and from the scientific point of view “best” work 
organization concept did not fit the organizational structure of small enterprises in Sweden and thus 
lacked acceptance in a long run. 

This example shows that prevention measures first of all need to be accepted by the entrepreneurs and the 
workers to gain sustainable effects. To this end the recently launched project will develop and test 
integrated prevention concepts together with enterprises. It is expected that this will be the best way to 
reach acceptance and to overcome barriers. E.g. a low expectation of benefits from cost for prevention is 
expected to become a major obstacle. This barrier will be lowered, when entrepreneurs are integrated in 
the evaluation of prevention measures and when they are encouraged to draw up their own 
recommendations for designing integrated concepts that will fit the structure of their respective business.  

4 Challenge to reach small and micro enterprises 

The challenge for improving safety and health is particularly big for small and micro enterprises which 
offer services in forest operations. They very often have limited professional management capacities and 
frequently employ workers who are not formally trained and educated. Further, these micro enterprises 
are generally under continuous economic pressure due to low profit margins of their business. They are 
hard to reach and control by labour inspectorates and accident insurers and they have little access to 
consulting and support for prevention measures (Kastenholz and Lewark, 2005). 

Therefore, particular attention of the upcoming research and development activities will be given to small 
and micro enterprises in forest operations. They are actually the most critical and most vulnerable target 
group with regard to safety and health. Statistical evidence for the particular high safety and health 
problems in small and micro enterprises is not yet sufficiently available, since there is still no mutual 
statistic for all forest operations in Germany (see Strehlke´s recommendations from 1964!). This applies 
to accidents but even more for work related illnesses like musculoskeletal disorders caused by physical 
strain both from manual and machine work. Apart from the very detailed epidemiological studies carried 
out in Sweden in the late 1980s (Ponten, 1988), there is rather limited knowledge about machine 
operators´ health. However, it is well known that, despite the enormous ergonomic improvement of forest 
machine workplaces, operators in small enterprises are still exposed to the most critical risk which is long 
working hours with repetitive tasks and high mental strain (Lewark, 2005).  

The forest operations service sector is very heterogeneous and fragmented with regard to task areas, size 
of enterprises, skills and competences of workers and entrepreneurs, and technical equipment. Therefore, 
it can be foreseen that prevention concepts must integrate a variety of measures and need to be flexible 
and adjustable to individual enterprises. A major challenge is to develop the best approach to meet 
contractors´ mentalities and expectations to motivate them to implement prevention measures. Therefore, 
it needs the integrated approach from psychological, technical and of course forestry point of views to 
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develop concepts which integrate existing measures, which have proven to be effective in forestry, and 
prevention measures that will be adopted from other industrial sectors.  

5 From research to a prevention alliance for forestry 

The overall objectives of the recently started integrated research approach are to  

• improve safety and health in forestry work; 

• raise the attractiveness of forestry work as a professional career;  

• ensure the future availability of a competent and motivated forestry workforce.  
 
Towards these goals the project partners have started with the broad assessment of the state of the arts in 
safety and health in forestry. Already at an early stage of the project work it becomes clear that we have a 
well equipped tool box with prevention measures which have proven their effectiveness in many 
companies and operations in forestry and in other industrial sectors. The major challenge is to transfer the 
existing knowledge and the available tools to the people who are concerned, who are the entrepreneurs 
and the workers.  

It is of utmost importance that prevention measures will find acceptance particularly in small and micro 
enterprises. The argument “it sounds good, but that does not work here in my enterprise” is familiar to all 
researchers who strive for implementing scientific knowledge in practice. It needs to be better understood, 
why a prevention measure which has been scientifically generated and which has proven that it works in 
one place should not be effective in another enterprise. To this end contractors and workers are integrated 
in the research and development process from the very beginning. Testing and evaluating measures and 
concepts together with enterprises will uncover mental, psychological, social, organizational and 
technical barriers, and it further will lead to “prevention competences” in enterprises. This research 
approach will also integrate other important actors of prevention in forestry, namely the accident insurers, 
which in Germany also have the authority as labour inspectorates. They are particularly concerned how to 
motivate enterprises to improve safety and health, because their prevention approach more and more 
needs to rely on individual responsibility in enterprises, since their capacities to enforce and control safety 
regulations are rather limited.  

The expected outcome of a three year research and development project are packages of prevention 
measures which will fit to the conditions of individual enterprises, which meet the needs and solve the 
actual safety and health problems, and which are acknowledged by entrepreneurs and workers for being 
beneficial and cost effective. Accident insurers will assess during the whole project process that the 
project approach will be complementary into their prevention tasks and that the results will become 
sustainably applicable. Thus, the project work will result in an alliance of various actors from science, 
consulting, authorities, and practice to improve safety and health in forestry.   
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