
http://ec.europa.eu/social

www.facebook.com/socialeurope

Socio-economic costs
of accidents at work
and work-related ill health
Key messages and 
case studies

Are you interested in the publications 
of the Directorate-General for Employment, 

Social Affairs and Inclusion?

If so, you can download them 
or take out a free subscription at 

http://ec.europa.eu/social/publications

You are also welcome to sign up to receive  
the European Commission’s free 

Social Europe e-newsletter at  
http://ec.europa.eu/social/e-newsletter



 1 

 
 
 
 

Socio-economic costs of accidents at work 
and work-related ill health 

 
 
 
      Key messages and case studies 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
European Commission 

 
Directorate-General for Employment, Social Affairs and Inclusion 

 
Unit B.3 

 
Manuscript completed in November 2011 

 1 

 
 
 
 

Socio-economic costs of accidents at work 
and work-related ill health 

 
 
 
      Key messages and case studies 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
European Commission 

 
Directorate-General for Employment, Social Affairs and Inclusion 

 
Unit B.3 

 
Manuscript completed in November 2011 



 2 

 
 

 
Neither the European Commission nor any person acting on behalf of the Commission may be held responsible for the 
use that may be made of the information contained in this publication. 
 
© Cover photo: / Cover photos: Copyright HSE-UK 

For any use or reproduction of photos which are not under European Union copyright, permission must be sought 
directly from the copyright holder(s). 
 
 
 
 

Europe Direct is a service to help you find answers  
to your questions about the European Union 

 
Freephone number (*): 

00 800 6 7 8 9 10 11 
 

(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls 
may be billed. 

 
 
 
 
 
 
More information on the European Union is available on the Internet (http://europa.eu). 
 
 
 
 
 
© European Union, 2011 
Reproduction is authorised provided the source is acknowledged 
 

Printed in Luxembourg 

 
 
Acknowledgements 
This publication is based on the project which has been conducted for the Unit 'Health, Safety and Hygiene at Work' of 
the Directorate General for Employment, Social Affairs and Inclusion of the European Commission.  
The project was conducted by the experts from the consortium Prevent and Kooperationsstelle Hamburg. The research 
team included Marc De Greef, Karla Van den Broek, Sebastiaan Van Der Heyden (Prevent), Klaus Kuhl and Ellen 
Schmitz-Felten (Koop).  
The consortium has been selected on the basis of a call for tender issued by the European Commission. 
 
The information contained in this publication does not necessarily reflect the position or opinion of the European 
Commission. 
 
 

 2 

 
 

 
Neither the European Commission nor any person acting on behalf of the Commission may be held responsible for the 
use that may be made of the information contained in this publication. 
 
© Cover photo: / Cover photos: Copyright HSE-UK 

For any use or reproduction of photos which are not under European Union copyright, permission must be sought 
directly from the copyright holder(s). 
 
 
 
 

Europe Direct is a service to help you find answers  
to your questions about the European Union 

 
Freephone number (*): 

00 800 6 7 8 9 10 11 
 

(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls 
may be billed. 

 
 
 
 
 
 
More information on the European Union is available on the Internet (http://europa.eu). 
 
 
 
 
 
© European Union, 2011 
Reproduction is authorised provided the source is acknowledged 
 

Printed in Luxembourg 

 
 
Acknowledgements 
This publication is based on the project which has been conducted for the Unit 'Health, Safety and Hygiene at Work' of 
the Directorate General for Employment, Social Affairs and Inclusion of the European Commission.  
The project was conducted by the experts from the consortium Prevent and Kooperationsstelle Hamburg. The research 
team included Marc De Greef, Karla Van den Broek, Sebastiaan Van Der Heyden (Prevent), Klaus Kuhl and Ellen 
Schmitz-Felten (Koop).  
The consortium has been selected on the basis of a call for tender issued by the European Commission. 
 
The information contained in this publication does not necessarily reflect the position or opinion of the European 
Commission. 
 
 



 3 

 
 
 
 
 
 
Foreword 
 
This publication aims to shed light on the socio-economic costs of accidents at work and the incremental 
benefit of prevention for companies if they develop and implement effective health and safety management 
policies. 
 
The calculation of costs and benefits for companies can increase awareness at management level that may 
help to stimulate the introduction of preventive actions which, in turn, will result in the reduction of accidents 
and work-related ill-health. The publication presents the results of the multiple case studies with the cost-
benefit analysis of the suggested prevention measures. The cases covered in the publication come from 
companies of different sectors tackling various types of accidents and work-related health problems.  
 
A key message of the publication is the need to consider the calculation of costs and benefits as a 
management issue with an added value on company management practices. The evidence collected in the 
case studies shows that investing in occupational safety and health makes good business sense. 
 
The publication is meant to enable employers and workers organisations and representatives, policy makers, 
managers and authorities to get an overview of the economic aspects of health and safety management. The 
publication shows that investing in prevention pays back and the calculation of costs and benefits on 
company level may be a helpful and convincing economic argument on the prevention choices. 
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Introduction 
In Europe, every year approximately 6.9 million workers are confronted with an accident at work and 
approximately 23 million persons with a work-related health-problem (EU-27, data from 2007, Eurostat, 
2010). These accidents and health problems bring about huge costs for society, companies and individuals. 
This is why it is important to provide companies an insight in the costs of accidents at work and work-related 
ill-health. It raises the awareness of the economic benefits of occupational safety and health. 
 
The costs of accidents at work and work-related ill-health support the case for investing in occupational 
safety and health. It is clear that this approach can never replace the fundamental commitment of a company 
to strive towards healthy workplaces. The motives for developing an effective occupational safety and health 
policy must stem from social, legal as well as from economic objectives.  
 
Studies show that legal compliance is the most important driver for occupational safety and health (OSH) on 
corporate level. Also ethical arguments (right thing to do) play an important role as well as some financial 
considerations. But, higher-level activities and resources do require a business case. Moving beyond legal 
compliance requires a sound strategy on occupational safety and health tying its outcomes to the overall 
business outcomes. Economic analysis can help to build business cases that show how strategic 
investments in innovative OSH practices offer financial opportunities. A better understanding of positive 
effects of a good working environment can support the implementation of an effective health and safety 
policy at company level. Companies need to be convinced that it is worthwhile to develop their own OSH 
objectives and to integrate these objectives into the overall company objectives. 
 
The benOSH study relied on a two-track approach: firstly, a desk research comprising a statistical scoping 
study and a literature review; secondly a field research based on multiple case studies. The literature review 
discusses topics such as the global burden of accidents at work and work-related ill-health, the impact on 
several groups (individuals, companies and society at large), methods to calculate costs, cost categories, the 
benefits of prevention, economic assessments of OSH interventions, etc. The scoping study was aimed at 
delivering a basis for selecting the case studies. Therefore, a statistical analysis was made to provide a 
relevant sample serving as a framework for approaching companies and conducting case studies. The case 
studies provide on the one hand data on the costs of accidents and work-related ill-health and on the other 
hand information on the profitability of preventive measures (cost-benefit analysis). The conclusions of the 
benOSH study emphasize the benefits of prevention and indicate that making cost assessments and/or cost-
benefit analysis, as part of a business case, can offer strong arguments on company level. Based on the 
results, from the literature and from the case studies, the benOSH study derived key messages supporting 
the case of occupational safety and health. 
 
These key messages are incorporated in this publication. Especially employers, prevention officers, 
employee representatives, etc. can find useful information on economic aspects of OSH. The first part 
addresses the general picture of costs of accidents at work and work-related ill-health. However, emphasize 
is put on the company level. The publication deals with cost aspects (how do accidents at work and work-
related ill-health affect business, why is it important to calculate) and also with the benefits of investing in 
OSH (what types of benefits can be expected, how does this show in practice). Further information derived 
from practice can be found in the page numbering 
case studies section. Examples from companies show that investing in OSH can yield positive results.  
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The importance of costs 
Costs of accidents at work and work-related ill-health place a considerable burden on society, companies 
and individuals. The costs are not evenly distributed and are partly shifted from companies to society and 
individuals. Nevertheless, all resources and productive capacity that are lost in this way are even more vital 
to the economy in order to stay competitive in times of crisis, globalisation and demographic change. 
 
 
Key messages 
Accidents at work and work-related ill-health hinder economic growth 
Consequences of accidents at work and work-related ill-health go beyond the workplace 
Costs are partly shifted to society and individuals 
 

Accidents at work and work-related ill-health hinder economic growth 

Many workers in Europe continue to perceive that their jobs pose a threat to their health or safety. Almost 
28% of workers in Europe say that they suffer from health problems, which are or may be caused or 
exacerbated by their current or previous job. This is shown by the results of the fourth European Working 
Conditions Survey1 of working conditions (EWCS 2005).  
 
These data are confirmed by the statistics on health related outcomes such as accidents at work and work-
related diseases. No less than 1 out of 10 European workers is every year affected by an accident at work or 
a work-related health problem. 
According to a recent Eurostat study (2010)2 3.2% of the workforce in the EU-27 reported an accident at 
work in the past 12 months (data from 2007). And although this figure represents a slight decrease in 
comparison with 1999 (3.5%, 10 EU countries), it still means that approximately 6.9 million workers were 
victims of an accident at work.  
Accidents at work bring about a vast number of sick leave days. 73.4% of the accidents at work result in a 
sick leave of at least one day and 22% in at least one month. In total, it was estimated that accidents at work 
caused 83 million calendar days of sick leave in 2007 (Eurostat, 2010). Every year around 100 000 accidents 
at work lead to permanent incapacity to work. Moreover, every year 5,720 people die in the European Union 
as a consequence of work-related accidents (ESAW 2007).  
 
For work-related health problems, the figures are even more staggering. No less than 8.6% of the workers in 
the EU-27 reported a work-related health problem in the past 12 months (data from 2007). This corresponds 
to approximately 23 million persons. Musculoskeletal problems were most often reported as the main work-
related health problem (60%), followed by stress, depression or anxiety (14%).  
62% of the persons with a work-related health problem stayed at least one day in the past 12 months at 
home; 22% of the persons at least one month. It was estimated that work-related health problems resulted in 
minimally 367 million calendar days of sick leave in 2007. Moreover, 1.4 million persons expect never to 
work again because of their work-related health problem. Furthermore, work-related health problems have 
an effect on early retirement. Eurostat findings indicate that workers with work-related health problems leave 
the workforce before the age of 55. Data shows that the occurrence of work-related health problems strongly 
increases with age. However, in the oldest workers group (55-64), the increase in the occurrence of work-
related health problems slows down in men, and a decrease was found in women (Eurostat, 2010). These 
findings are all the more important in light of demographic change and support the case of healthy ageing 
policies targeting the workplace.  
 

                                                   
1 Survey of the European Foundation for the Improvement of Working and Living Conditions, 
http://www.eurofound.europa.eu/ewco/surveys/index.htm 

2 Full citations of the references cited in this publication can be found in the reference list of the benOSH study report. 
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The accidents at work and cases of work-related ill-health bring about huge costs. According to the ILO the 
total costs of work-related accidents and ill-health amount to approximately 4 per cent of the worlds GDP 
(ILO, 2006). A considerable loss that has a negative impact on economic growth and puts a burden on 
society. On the other hand, good health is considered a strong predictor of economic growth. Health leads to 
economic growth by increased savings, investment in human capital, labour market participation, foreign 
direct investment and productivity growth (Suhrcke et al., 2008). Thus preventing occupational accidents and 
diseases should make good economic sense for society as well as being good business practice for 
companies. 
 
The negative impact of outcomes of work-related problems is illustrated in the graph below (figure 1) 
demonstrating the strong correlation between national competitiveness and the national incidence rates of 
occupational accidents. Countries with the best records on accidents at work are the most competitive 
leading to the conclusion that poor working conditions put a heavy burden on the economy and hinder 
economic growth.   
 

Figure 1 - Correlation between competitiveness and the incidence of accidents at work 

 

 
¢ Competitiveness, left scale (competitiveness index) 
p Deaths, right scale (fatal accidents/100 000 workers) 
Source: ILO, 2006 
 
 

Consequences of accidents at work and work-related ill-health go beyond the workplace 

Poor and hazardous working conditions affect several groups. These are also the groups that will benefit – 
directly or indirectly – if the working conditions improve and if the health of the employees improves. These 
target groups can be sorted into three levels: 
- society: public or collective funds, healthcare systems, insurance companies; 
- company: OSH services, company/management, shareholders, customers, other companies; 
- individuals: workers, workers’ families, friends. 
 
All of these groups have to bear the consequences of accidents at work and work-related ill-health and 
subsequently also the costs. Table 1 provides an overview of these consequences indicating that some of 
these are not or very difficult to quantify. Moreover, none of these groups sees or experiences the full extent 
of the social and economic consequences of accidents at work or work-related ill-health. The nature of the 
consequences is such that it is rare all the costs are combined to provide an overall picture of the magnitude 
and complexity of outcomes (Adams et al., 2002). 
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But, getting a clear picture of all costs is not an easy task. It is not so that if one manages to gain an insight 
in the costs of each group, total costs can be counted by making the sum of them. Costs are not mutually 
exclusive and there is a substantial overlap. Furthermore what one group might perceive as a cost might not 
necessarily be a cost for another group. It is all a matter of perspective. For instance, a significant portion of 
the medical cost of accidents at work and work-related ill-health in the industrialized countries is paid for by 
social insurance systems and it is not easy to establish who pays this cost and how. The cost may be so 
spread out as to be invisible at the private level (Dorman, 2000a). 
 

Table 1 - Consequences of accidents at work and work-related ill-health for different groups 

 
 Non tangible More or less tangible 
Victim Pain and suffering 

Moral and psychological suffering (especially in 
the case of a permanent disability) 
Lowered self-esteem, self confidence 
Strain on relationships 
Lifestyle changes 

Loss of salary and premiums 
Reduction of professional capacity 
Medical costs  
Loss of time (medical treatments) 

Family and 
friends 

Moral and psychological suffering 
Medical and family burden 
Strain on relationships 

Financial loss 
Extra costs 

Colleagues Psychological and physical distress 
Worry or panic (in case of serious or frequent 
accidents/cases of ill-health) 

Loss of time and possibly also of premiums 
Increase of workload 
Training of temporary workers 

Company Presenteeism 
Company image 
Working relations and social climate 
 

Internal audit 
Decrease of the production 
Damages to the equipment, material 
Quality losses 
Training of new staff 
Technical disturbances 
Organisational difficulties 
Increase of production costs 
Increase of the insurance premium or reduction 
of the discount 
Early retirement 
Administration costs 
Legal sanctions 

Society Reduction of the human labour potential 
Reduction of the quality of life 

Loss of production 
Increase of social security costs 
Medical treatment and rehabilitation costs 
Early retirement 
Decrease of the standard of living 

Source: De Greef and Van den Broek, 2004 (a) 
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Medical and family burden 
Strain on relationships 

Financial loss 
Extra costs 

Colleagues Psychological and physical distress 
Worry or panic (in case of serious or frequent 
accidents/cases of ill-health) 

Loss of time and possibly also of premiums 
Increase of workload 
Training of temporary workers 

Company Presenteeism 
Company image 
Working relations and social climate 
 

Internal audit 
Decrease of the production 
Damages to the equipment, material 
Quality losses 
Training of new staff 
Technical disturbances 
Organisational difficulties 
Increase of production costs 
Increase of the insurance premium or reduction 
of the discount 
Early retirement 
Administration costs 
Legal sanctions 

Society Reduction of the human labour potential 
Reduction of the quality of life 

Loss of production 
Increase of social security costs 
Medical treatment and rehabilitation costs 
Early retirement 
Decrease of the standard of living 

Source: De Greef and Van den Broek, 2004 (a) 
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Costs are partly shifted to society and individuals 

An uneven distribution 
Just as work affects many areas of our lives, the impacts of accidents at work and work-related ill-health 
reach all aspects of society, rippling out to influence personal, social and workplace relationships. Individuals 
suffer serious consequences and their quality of life can diminish. Physical and psychological functioning in 
everyday activity can be affected, self-esteem and self-confidence reduced and family relationships stressed. 
Labour relations in workplaces may be damaged. Other costs involve loss of (future) earnings and medical 
costs. In many cases these economic consequences for individuals are not compensated in any way.  
 
On societal level, the costs related to additional health-care expenditures that may be associated with 
accidents at work and work-related ill-health catch the eye but other costs such as the foregone earnings of 
individuals and households put an even greater burden on economy. Estimates suggest that 55% of the total 
costs can be attributed to lost earnings compared to 17% medical costs and 10% insurance costs (Leigh et 
al., 1997). This impact on future productivity gains is all the more important within the context of 
demographic change. Especially the European Union is faced with an ageing workforce making it even more 
essential to avoid any loss of resources and productive capacity.   
  
Studies point to the fact that costs are unevenly distributed between groups. Society bears the largest part of 
the costs due to accidents at work and work-related ill-health, followed by individuals. Employers bear the 
smallest part of these costs (figure 2) (Pathak, 2008). This means that employers will continue to have 
weaker than optimal incentives to reduce occupational safety and health risks. 
 

Figure 2 - Costs to Britain of workplace accidents and work-related ill-health (2001/02) 

 
Source: Pathak, 2008 
 
Cost-shifting mechanisms 
Who pays what and how much depends in some extent on the Workers' compensation system that is in 
place. The extent to which these costs are borne by those who caused the accidents at work and cases of 
work-related ill-health differs from country to country. Examples of costs (Dorman, 2000a) that are shifted 
from companies to other groups are: 
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- Victim’s lost wages, current and future, that are not compensated by the social security system; 
- Victim’s medical expenses that are not compensated by the social security system or other (employer-paid)           

insurance; 
- Time and resources expended by the victim’s household in nursing and recuperation; 
- Lost household production by the victim; 
- Productivity no longer available to society due to disability or premature death; 
- etc. 
 
Cost shifting can be seen in every economy. However, some characteristics increase the extent to which it is 
society and not the employer who pays. These characteristics are: 
- the degree of market competition: in highly competitive markets individual companies are more likely to try 
to avoid bearing safety and health costs (since individual companies are under a lot of pressure in highly 
competitive markets (within a sector, a specific industry, a region, etc.), they will tend to shift as many costs 
as possible in order to gain an advantage compared to their competitors); 

- the unemployment rate: when unemployment rates are high, companies are more able to shed costs on 
their workers; 

- the transfer and social insurance programmes: countries with highly developed public welfare programs are 
more vulnerable to cost externalisation since risks are more equalized to all companies or transferring the 
costs to taxpayers. 

 
In many countries systems exist that bring the costs back to the company or the person who inflicted the 
costs (cost internalisation). Methods for cost internalisation are e.g. liabilities, legal sanctions, differentiation 
in premiums, etc. However, these incentives have their limits. It might be impossible to bring all costs back to 
the company. If for instance, the insurance costs would increase too much to include also costs for pain and 
suffering they might have an opposite effect. Furthermore, not all societal costs can be adequately calculated 
and attributed, which makes it impossible to assign them properly to companies. This shows that cost 
internalisation is neither feasible nor desirable. In practice it is impossible to put the total burden on the 
company. 
 
OSH pays, but for whom? 
The economic impact of accidents at work and work-related ill-health illustrates that these costs would not be 
created if these accidents and cases of ill-health could be prevented. Thus preventing occupational 
accidents and diseases should make good economic sense for society as well as being good business 
practice to companies (Dorman, 2000a; Rikhardsson, 2003).  
 
The problem remains that this is not automatically the case. This is due to the nature of costs and benefits. 
Stakeholders do not automatically invest in prevention or promotion programmes since no single stakeholder 
has an over-riding incentive because of the nature of how the costs and benefits accrue: the costs of 
accidents and health problems are spread across many different stakeholders (e.g. employers, the social 
security budget and individuals) and there is uncertainty over when and how the benefits from interventions 
will accrue. The benefits might also only be visible in the long run. For instance for national security bodies, 
the benefits of reducing the future flow of incapacity claims, is a long-term gain rather than an immediate win. 
Furthermore from society’s perspective, no stakeholder has an incentive to invest in programmes in a 
socially optimal perspective because each stakeholder considers the private costs and benefits rather than 
the societal costs and benefits. The consequence of this distinction is that when employers set up OSH 
programmes, they will under-invest from society’s perspective because they focus on the private benefits 
rather than the social benefits (Nera, 2006). 
  
In conclusion, making cost studies of accidents at work and work-related ill-health is not about looking for 
large amounts, because they seldom offer a good incentive to act. Any attempt to argue that OSH pays must 
specify for whom. Unless a relevant decision-maker can be identified for whom OSH pays, the argument has 
no capacity to motivate action to reduce accidents at work and work-related ill-health. 
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Work-related ill-health and accidents: costs and consequences 
Companies facing accidents at work and work-related ill-health don't perceive all consequences of such 
cases. The consequences are not always straightforward and easy to identify. Still, it is clear that accidents 
at work and work-related ill-health increase company costs and at the same time decrease the revenues. 
Therefore, preventing accidents at work and work-related ill-health positively influences profits and enhances 
company performance.  
 
 
Key messages 
Consequences of accidents at work and work-related ill-health are not always noticed 
Consequences of accidents at work and work-related ill-health increase company costs and decrease 
revenues 
Calculating costs raises awareness about the necessity of prevention 
Accidents at work and work-related ill-health bring about considerable costs 
 

Consequences of accidents at work and work-related ill-health are not always noticed 

Accidents at work and work-related ill-health bring about consequences that go beyond the immediate and 
obvious effects. Costs of accidents at work and work-related ill-health are the costs that can be linked to 
measurable consequences.  
However, the effects or consequences of accidents at work and work-related ill-health are not always 
straightforward and easy to identify. The metaphor of a stone thrown in a pond illustrates this (figure 3). 
When a stone is thrown in the water, it causes ripples in the water surface. However, the farther away from 
the point where the stone fell in the water, the less obvious it will be that a ripple is caused by the falling 
stone. This is also what happens when an accident occurs or when someone falls ill due to work. The 
consequences are not always noticeable since they might occur in another time or another place. Ripples 
can be noticed a long time after the event took place or at a long distance from where the event took place.  
 
The costs assessments carried out in the framework of the benOSH study support the fact that 
consequences can occur in another time or another place. For instance, in the case of needle stick injuries, a 
nurse sometimes is confronted with a six-month period of uncertainty about a possible infection. When a 
courier of a delivery company has an accident and can't make the delivery, the client has to be compensated 
(see case 8). 
 

Figure 3 – The Pond Model 

 
Furthermore, the more important the case, the more important the ripple effect. 
So, the impact of severe cases is certainly bigger and more noticed but since the 
ripples undulate farther and longer, also in these cases a lot of consequences go 
unnoticed.  
Smaller companies can be more affected by a case than bigger companies. A 
stone that impacts the water causes more and bigger ripples in a small pond than 
in a big one.  
 
 
 
 
 

Source De Greef, 
2003 
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Consequences of accidents at work and work-related ill-health increase company costs and 
decrease revenues of companies 

Consequences bring about costs and in that regard the costs of accidents at work and work-related ill-health 
should be considered as the effects on the costs and the revenue of an organisation (company) that would 
not have emerged if the accident/case of work-related ill-health would not have taken place (De Greef and 
Van den Broek, 2009). These costs are by nature non-value added and should be avoided. They have a 
negative impact on the corporate value creation.  
 
The consequences of accidents at work and work-related ill-health increase on the one hand the costs of a 
company and on the other hand diminish the revenue. Often, the effects on the costs of the company are 
immediate while revenues are affected in the long run (table 2, box 1). Lowered staff morale for instance can 
be considered as an effect in the long term.  
 
The increase of costs is mainly due to non-productive time. This is time lost due to the accident or case of ill-
health. It is not just about the days of absence of the victim, whose salary is also partially reimbursed by the 
insurance system, but also the time spent on the immediate response to the accident, taking measures for 
reorganising the work and the replacement. This non-productive time affects in a negative way the cost of a 
company. Problem is that this non-productive time often remains hidden and is not assigned to the 
phenomenon that causes the costs: the accident or case of ill-health.  
 

Box 1 – Definitions 

 
Cost of an accident at work/case of work-related ill-health = the effects on the costs and the revenue of an organisation 
(company) that would not have emerged if the accident/case of work-related ill-health would not have taken place.  

Impact on the profitability of a company = difference between the profits of the situation with and without accidents at 
work/cases of work-related ill-health  
Profit (P) = Revenue (R) – Costs (C) 
ΔP = ΔR – ΔC 

Short-term scenario: increase of the costs 
Long-term scenario: decrease of revenue 

 

 

 

 

Source: De Greef and Van den Broek, 2009  

 ΔR ΔC ΔP 

Short-term =   

Long-term    
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Table 2 - Overview of the effects on the costs and revenue of a company due to accidents at work or work-
related ill-health  

 Effects on costs Effects on revenue 
absence of the victim +  
interruptions in the production process  +  
re-organisation of the work +  
first aid +  
accident/case analysis +  
administrative follow-up +  
recruitment and additional pay for temporary worker +  
training of replacement worker +  
repair and/or clean-up (accident) +  
replacement of damaged equipment/goods (accident) +  
fines, increase of insurance premiums +  
production losses  - 
loss of orders/clients  - 
company image  - 
job satisfaction  - 
 
Source: De Greef and Van den Broek, 2009 
 
 

Calculating costs raises awareness about the necessity of prevention 

Most companies have a limited notion of costs of accidents at work and work-related ill-health. They simply 
don't calculate. Limited time and resources, perceived complexity and lack of expertise are the most cited 
barriers to conducting accidents at work and work-related ill-health cost assessments. 
 
Using the language of costs is an attempt to speak the language of management and to make the safety and 
health message appealing. Companies are in business to maximise profit, so achieving loss minimisation 
contributes to profit maximization and the bottom line. Demonstrating the financial impact of health and 
safety failures forms a lever for change.  
 
In analysing the consequences and the associated costs, it becomes apparent that consequences go 
beyond what is easy noticeable. As shown in the pond model, consequences can occur in a later stage or in 
another place. In that respect, the analysis and calculation carried out in the benOSH project proved to be 
highly interesting. It was maybe not so much the exact amount that came out of the analysis, but the fact that 
more consequences could be revealed, that served as an eye-opener. However, the study also 
demonstrated that it is not possible to capture all consequences. The impact on staff morale for instance, is 
difficult to estimate. Discussions with the companies showed that these aspects do play a role but one has to 
accept that it is not always possible to put everything in monetary values.   
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Accidents at work and work-related ill-health bring about considerable costs for employers 

In the framework of the benOSH study the costs of 401 cases of accidents at work or work-related ill-health 
were calculated. The cases were clustered in low, medium and high severity (see box 2).   
 

Box 2 – Severity definition in benOSH 

Low severity: 
■ No to slight functional impairments of body parts or organs after accident impact, ambulatory treatment may be 
necessary, e.g. slight bruises or strains, superficial wounds, breaks of minor bones (metacarpus, toes, metatarsus, fibula 
in the middle third, lost of teeth et al.). 
■ Days of absenteeism: 0 – 15.  
Medium severity: 
■ Medium functional impairments of body parts or organs after accident impact, in-patient treatment where necessary 
(not more than three days), e.g. wounds transgressing the subcutaneous fatty tissue and beyond, face injuries, fractures 
of medium sized bones (clavicle, ulna, radius, ankle, wrist, neck of humerus, shoulder blade et al.) requiring an 
adjustment or a surgery.  
■ Days of absenteeism: 16 – 35. 
High severity: 
■ High functional impairments of body parts or organs after accident impact, not or during a longer period to be 
compensated by medical treatment, in-patient treatment of more than three days necessary.  
■ Fatal accidents 
■ Accidents with a high risk of fatal effects like needle sticks involving patients with HIV and hepatitis C. 
■ e.g. open fractures of all kinds, fractures of major bones (shinbone, lower leg, several rips, spine, skull et al.) injuries 
of the skull leading to unconsciousness, injuries of body cavities, injuries of major trunks, severe inner injuries, multiple 
injuries, indications of shock. 
■ Days of absenteeism: more than 35  
 
The cost calculations showed that accidents at work and work-related ill-health bring about considerable 
costs. For the cases, the study found a median of €1.651,54 for cases with low severity, of €4.985,9 for 
cases with medium severity and of €11.760,35 for cases with high severity. These represent costs that fall 
entirely on the employer. The type of case affects the monetary values. For cases with low severity, 
aggression has the highest median followed by car accidents. Back pain entails the most costs in the 
category of cases with high severity. Falls from height show high median values in all categories (figures 4-
6). 
 
The costs mentioned are the costs borne by the employer. They have to be considered in light of the severity 
definition that was used. For instance the cases with low severity also included very small cases with no 
absence and a limited impact. Actually, the study showed that these minor cases must not be ignored and 
bring about costs that seldom are noticed. Mostly they are not registered let alone reported to the insurer.  
Furthermore, in valuing lost time it can not be ignored that companies have buffers and spare capacity to 
deal with disruptions. In the case studies this impact was valued to some extent (see case descriptions) but it 
is clear that these costs go beyond accidents at work and cases of work-related ill-health and affect the 
overhead costs of the company.  
 
The cost assessments did not put monetary values to all consequences of accidents at work and work-
related ill-health. Effects on staff morale, customer satisfaction, market share, etc. were not valued. 
Therefore the costs must not be regarded as an absolute value (the price paid for a case) but seen in light of 
the possible benefits.  
 
The costs were calculated using the Matrix3. The Matrix is based on activity based costing principles and 
distinguishes cost categories and cost centres. For the cost centres a categorisation is used clustering 
consequences into Human, Equipment, Environment, Product, Organisation (HEEPO). The categorisation of 
the cost categories is based on the principles of cost accounting (accountancy). The costs are related to two 

                                                   
3 The Matrix was developed by Prevent in collaboration with the occupational accidents insurance organisations in Belgium (De Greef 
and Van den Broek, 2006). 
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The cost calculations showed that accidents at work and work-related ill-health bring about considerable 
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3 The Matrix was developed by Prevent in collaboration with the occupational accidents insurance organisations in Belgium (De Greef 
and Van den Broek, 2006). 
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main categories: operating costs (goods, services, staff) and depreciation. By relating every cost to a cost 
centre and a cost category a matrix can be build up. The total sum is the sum of all costs. Since the Matrix 
uses concepts from prevention as well as from accountancy it is a useful tool to mainstream occupational 
safety and health into the financial decision making process and stimulates OSH practitioners to take into 
account the economic aspects of prevention. 
 
The results of the benOSH study show that the most important consequences of accidents at work and work-
related ill-health are related to the aspect Human. In this area 88% of the cost consequences are situated. 
Cost items such as absence, over time, first aid, etc. are part of the aspect Human. The case study 
examples show that a lot of productive time is lost since the victim is absent, a replacement has to be found, 
colleagues have to work overtime, etc. Organisation is affected by almost 10% of the cost consequences. 
Organisation comprises items such as investigation time, administration, training time, etc. The other 
categories are very small, less than 1%. Exceptions are cases such as fork lift accidents or traffic accidents. 
The case on the courier services illustrates this (case 8).   
 
However, not everything can be calculated. The case studies present detailed calculations but also reveal 
that it is not always possible to put a monetary value on everything. In that respect, making an analysis can 
be highly interesting. Because maybe it is not so much the exact amount that is important but the fact that so 
many of the associated consequences (costs) remain unnoticed and can only be revealed by making a more 
thorough analysis. 
 

Figure 4 - costs of accidents at work and work-related ill-health based on the case studies according to type, 
cases with low severity 
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Figure 5 - costs of accidents at work and work-related ill-health based on the case studies according to type, 
cases with medium severity 
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Figure 6 - costs of accidents at work and work-related ill-health based on the case studies according to type, 
cases with high severity 
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When prevention meets the bottom line – why it pays to 
prevent 
 
Companies investing in occupational safety and health programmes obtain tangible results such as a 
reduction in costs arising from absenteeism, reduction in staff turnover, greater customer satisfaction, 
increased motivation, improved quality and enhanced company image. This theoretical framework can be 
backed up by case studies supporting the fact that investing in occupational safety and health is profitable. 
Especially when several measures are brought together into a comprehensive programme, a positive return 
can be expected. 
 
 
Key messages 
Investing in occupational safety and health contributes to company performance through tangible outcomes  
Evidence derived from practice: cost-benefit analysis studies show that investing in occupational safety and 
health yields positive results 
 
 

Investing in occupational safety and health contributes to company performance through 
tangible outcomes 

Studies show that legal compliance is the most important driver for OSH on corporate level. Also ethical 
arguments (right thing to do) play an important role as well as some financial considerations. But, higher-
level activities and resources do require a business case (Miller, Haslam, 2009). Moving beyond legal 
compliance requires a sound strategy on occupational safety and health tying its outcomes to the overall 
business outcomes. Economic analysis can help to build business cases that show how strategic 
investments in innovative OSH practices offer financial opportunities. A better understanding of positive 
effects of a good working environment can support the implementation of an effective health and safety 
policy at company level. Companies need to be convinced that it is worthwhile to develop their own OSH 
objectives and to integrate these objectives into the overall company objectives. 
 
Integrating health and safety in company strategy and policy is key to business excellence and success, 
allowing businesses to contribute to sustainable growth enhancing welfare and innovation. Figure 7 offers an 
insight into the relationship between occupational safety and health prevention measures and programmes, 
the process and the outcomes. Occupational safety and health programmes generate effects and outcomes 
that influence company performance positively and which contribute to the company goals. In order to have 
an effective influence on company performance, the occupational safety and health programme must be 
aligned with the company goals. In this respect, it forms part of the business strategy and also the 
continuous improvement circle that drives a company towards excellence. Outcomes are noticeable on 
organisational level since occupational safety and health measures lead to change by creating better 
working conditions, improving the social climate and the organisational process. The results are positive 
organisational outcomes such as less costs, improved company image, less staff turnover and higher 
productivity. On an individual level, an occupational safety and health programme leads to greater health 
awareness (healthier lifestyle) and an improved motivation and commitment. These changes result in several 
outcomes such as more job satisfaction. Moreover the framework shows that important additional effects and 
outcomes can be obtained since there is a clear link between the various outcomes and between the 
organisational and individual level.  
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Figure 7 - Outcomes of OSH measures and programmes in relation with company performance and 
company goals 

 
Source: De Greef and Van den Broek, 2004 (b) 
 
This theoretical framework also highlights that employers and employees have equal interests in improving 
working conditions and investing in occupational safety and health. Enhancing the quality of work is of 
interest to employees since it leads to good and healthy working conditions, fewer strains and, as a result, 
fewer health complaints, illnesses and injuries. Furthermore employees appreciate a positive working 
atmosphere and have an interest in being able to experience work satisfaction. But this is also in the 
employers’ interest. Alongside humanitarian considerations and legal obligations, health and safety also pay 
off for the company. Investments in occupational safety and health result in business benefits such as: 
- a reduction in sickness and absenteeism rates; 
- a reduction in staff turnover; 
- an increase in productivity; 
- an improvement in the image presented to the customers; 
- keeping qualified personnel in the long term. 
 
These business benefits are clearly linked with quantifiable financial outcomes that directly affect the bottom 
line. A reduction in absenteeism rates will lower personnel costs. Less staff turnover means less recruitment 
costs and so on. Health and safety as well as economic efficiency thus go hand in hand.  
Demonstrating such intermediate business benefits such as lower accident rates is essential to show the 
impact on quantifiable financial outcomes and link occupational safety and health to economic performance. 
Evidence from 55 UK case studies show that occupational safety and health programmes result in financial 
benefits, either through cost savings or additional revenue generation, as a consequence of the improvement 
in a wide range of intermediate business measures (figure 8). 
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Figure 8 – Benefits attributed to workplace health promotion programmes in the UK (scale: number of case 
studies, n=55) 

 

 
Source: PriceWaterhouseCoopers, 2008 
 
 
This shows that occupational safety and health can be identified as an important business enabler that can 
push companies to perform better. Consequently it is not that important to look at the costs of investing in 
safety and health but rather to indicate to what extent safety and health can make a contribution to the 
achievement of company objectives. In that perspective good occupational safety and health performance 
can be seen as part of corporate culture. Arguments for OSH are evolving away from mere legal compliance 
towards competitive advantage and business performance.  
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Evidence derived from practice: cost-benefit analysis studies show that investing in 
occupational safety and health yields positive results 

The benOSH study assessed the costs of 56 prevention projects in companies of different sizes and sectors. 
The case studies show the positive results of investing in occupational safety and health. The prevention 
measures were evaluated using a cost-benefit analysis. A cost-benefit analysis is a method that is commonly 
used on corporate level to make an economic evaluation of the costs and consequences of an action. The 
method expresses all costs and consequences in the same unit, which is usually money. The analysis 
results in the calculation of indicators such as the Net Present Value, the Profitability Index and the Benefit 
Cost Ratio (see also box 4). These indicators can be helpful in decision-making e.g. to make a choice 
whether or not to invest, or to choose between two alternative measures. 
 

Table 3 – Overview of the projects according to type of measure (main measure) – median values 

 
    Scenario 1* Scenario 2* 

Measure Code # % Net 
Present 
Value 

Profitability 
Index 

Benefit-
Cost 
Ratio 

Net 
Present 
Value 

Profitability 
Index 

Benefit-
Cost 
Ratio 

substitution/avoidance I 3 5.4 2,207.52 2.56 1.60 13,857.89 4.08 2.25 
organisational 
measure II 6 10.7 2,310.96 1.74 1.04 21,829.57 3.18 1.36 
new 
equipment/auxiliaries III 20 35.7 1,713.35 1.41 1.40 8,983.74 2.76 2.70 
workplace adjustment IV 6 10.7 2,389.38 1.37 1.22 8,984.01 2.15 1.66 
training V 16 28.6 605.02 0.95 1.12 8,092.65 3.39 2.51 
personal protective 
equipment VI 5 8.9 154.38 1.05 1.18 11,038.12 1.83 2.10 
all  56 100 1,434.875 1.29 1.21 9,218.81 2.89 2.18 
*Scenario 1 is based on a conservative assumption of the costs related to accidents at work and work-related ill-health that can be 
avoided; Scenario 2 takes a more optimistic assumption 
 
 
Table 3 gives an overview of the benOSH case studies. The projects are clustered along the type of 
measure. The 6 main categories of the measures refer to: substitution/avoidance (I), organisational measure 
(II), new equipment/auxiliaries (III), workplace adjustment (IV), training (V), personal protective equipment 
(VI). In many cases a set of preventive measures were considered but for clustering purposes, the main 
measure is indicated. The highest values can be found for measures aimed at substitution or avoidance. The 
lowest values can be found for measures such as training and personal protective equipment. These results 
seem to support the case that measures considered to be the most effective according to the prevention 
principles are also more cost-effective (profitable). 
 
However, it is difficult to make general conclusions. No workplace is the same and several variables such as 
corporate culture can make a big difference. Browsing through the case studies listed in the chapter below, 
one can see how different each story is. The case of the baker who is allergic to flour (case 9) is totally 
different to the case of the construction company struggling with the back problems of its workers (case 1). 
However, what all case studies have in common is the fact that they support the fact that investing in 
occupational safety and health is profitable. Especially when several measures are brought together into a 
comprehensive programme, a positive return can be expected.  
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Case studies: the benefits of occupational safety and health in 
practice 
 
The ten case studies below are a selection of the 56 prevention projects assessed in the benOSH study. The 
descriptions provide an insight in the positive return that can be expected when investing in health and safety 
at work.  
 
 
Sector Risk/type Prevention measures 

a) main measure b) additional supporting 
measure 

Case Page  

construction back 
problems 

a) investing in a winch and a lifting aid for bricks 
b) additional: training 

Case 1 Preventing back 
pain in construction 

24 

service sector stress a) internal meeting. increasing support 
b) additional: management training course 

Case 2 Stress in a small 
consulting company 

27 

metal cuts a) improved cut-resistant gloves & introduction of 
PET straps.  
b) additional: awareness-raising campaign 

Case 3 Cuts: which 
solutions are at hand? 

29 

food slips and 
trips 

a) slip resistant floor 
b) additional: awareness raising campaign 
housekeeping 

Case 4 Reducing slips 
and trips: investing in a 
slip resistant floor 

32 

hospital/social back 
problems 

a) purchase of adjustable beds (high low beds); 
training of all personnel (care) 
b) additional: training 

Case 5 Prevention of 
back pain in health care 

34 

waste slips and 
trips 

a) intensive training course (external) 
b) additional: behaviour-oriented awareness-raising 

Case 6 Setting up an 
intensive training scheme 
to prevent trips and 
similar accidents 

37 

transport aggression a) de-escalation training; equipping busses with 
video surveillance systems. 
b) additional: staff involvement in improvement 
teams and prevention activities; coordination with 
police in sensitive areas; incident log and guide to 
prevention 

Case 7 Prevention of 
aggression and violence 
against bus drivers 

40 

transport 
  
 

car-
accidents 

a) training: awareness raising, defensive driving 
techniques 
b) additional: technical adjustments to the vans 

Case 8: Courier services: 
tackling road safety 

43 

food asthma a) local exhaust at all workplaces and appropriate 
air flow in the whole room; machine to moisten the 
flour 
b) additional: dust reduced release flour 

Case 9 Eliminating the 
risk: the baker's asthma 
case 

46 

construction allergic 
reaction 

a) general instructions and special instructions for 
new employees, focusing on the use of PPE 
b) alternative: adequate PPE. safe containers 
(hardener can be added to the resin without 
contact); purchase of special mixers limiting 
splashes. 

Case 10 Allergic to 
epoxy: early warning 
symptoms 

49 
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techniques 
b) additional: technical adjustments to the vans 

Case 8: Courier services: 
tackling road safety 

43 

food asthma a) local exhaust at all workplaces and appropriate 
air flow in the whole room; machine to moisten the 
flour 
b) additional: dust reduced release flour 

Case 9 Eliminating the 
risk: the baker's asthma 
case 

46 

construction allergic 
reaction 

a) general instructions and special instructions for 
new employees, focusing on the use of PPE 
b) alternative: adequate PPE. safe containers 
(hardener can be added to the resin without 
contact); purchase of special mixers limiting 
splashes. 

Case 10 Allergic to 
epoxy: early warning 
symptoms 

49 
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About the case descriptions 

During the benOSH study4 the costs of 401 cases of accidents at work and work-related ill-health were 
assessed and the costs/benefits of 56 OSH projects were analysed. The ten case descriptions below provide 
examples for the range of companies, prevention measures and risks included in these case studies.  
 
The case descriptions are especially focussing on the benefits of investing in preventive measures. Each of 
the descriptions comprises a cost-benefit analysis of preventive measures targeting at specific safety and 
health issues. A cost-benefit analysis expresses all costs and consequences in the same unit, which is 
usually money. Cost-benefit analyses are commonly used on corporate level to make an economic 
evaluation of the costs and consequences of an investment, a programme, an action, etc. This means that 
all costs of the intervention are identified and compared to the expected returns (benefits). An important 
share of the benefits corresponds to the costs of accidents at work and work-related ill-health that a 
company can avoid in the future by implementing the necessary health and safety measures. Therefore the 
cost-benefit analysis also relies on making adequate assessments of the costs related to accidents at work 
and work-related ill-health. In the case studies the cost assessments were made based on the Matrix (see 
box 3).  
 

Box 3 – Cost assessment: the Matrix 

 
The Matrix distinguishes cost categories and cost centres.  
For the cost centres a categorisation is used based on HEEPO (Human factor, Equipment, Environment, Product, 
Organisation). This categorisation allows inventorying costs related to the impact of the accident/case of ill health e.g. the 
absence of the victim (human factor), re-organisation of the work (the organisation), spills (the environment), damaged 
goods (the product), damaged equipment (the equipment). 
The categorisation of the cost categories is based on the principles of cost accounting (accountancy). The costs are 
related to two main categories: operating costs (goods, services, staff) and depreciation. 
By relating every cost to a cost centre and a cost category a matrix is build up. The total sum is the sum of all costs. To 
facilitate the cost assessment, a checklist was used comprising 40 cost items. Each item is linked to a cost centre and a 
cost category. 
 
In each of the case studies below, an example of such a cost assessment can be found. The example gives:  
- a short description of the case (what happened to the victim?); 
- an overview of the cost items (a selection of the 40 items that are relevant for the case); 
- the results along the Matrix (the costs clustered into cost centres and categories); 
- the total cost of the case.  
 
 
Each case description provides information on the company and the context of the occupational safety and 
health issues. Addressing these occupational safety and health issues requires adequate prevention 
measures. The cost-benefit analysis looks at the potential benefits of investing in the proposed measures. 
The analysis takes into account a time span of four years and presents the results based on the indicators 
Net Present Value, the Profitability Index and the Benefit Cost Ratio (see box 4). In each case study three 
scenarios are considered. The first and second scenario assess the costs and benefits of the same set of 
prevention measures, but the first scenario is based on a conservative estimate of the costs of accidents at 
work or work-related ill-health that could be avoided, while the second scenario takes a more optimistic 
assumption. These assumptions of how many costs of accidents at work or work-related ill-health could be 
avoided are based on discussions with the company, expert opinions, data from research and good practice. 
This is then reflected in two estimates, a conservative one, calculated in the first scenario, and a more 

                                                   
4 More information about the selection of the companies, the methods and the tools that were used, can be found in the benOSH study 

report. 
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optimistic one, calculated in the second. The third scenario considered either an alternative measure or 
additional measures. 
 
 

Box 4 – Cost-benefit analysis: indicators 

 
Net Present Value NPV 
The net present value of a series of cash flows, both incoming and outgoing, is defined as the sum of the present values 
(PVs) of the individual cash flows. The NPV gives an indication of the amount a project adds to the value of a company. 
A project will be accepted when the NPV is larger than 0.  
Profitability Index PI 
The Profitability Index is defined as the present value of expected cash flows over the value of the Initial Investment. It is 
a ratio of the present value or cash flows and the initial investment. A Profitability Index of one yields the internal rate of 
return. A Profitability Index of less than one suggests that the project should be rejected and value of one or greater 
suggests that investment should be accepted. If there is a choice between two or more alternative projects, the one with 
the largest PI should be chosen. 
Benefit-cost ratio BCR 
The benefit-cost ratio is the ratio of the benefits of a project relative to its costs. Both benefits and costs are expressed in 
discounted present values. A project will be accepted when the BCR is larger than 1. 

 
 
The following case studies are illustrative. They should be considered as a package to show the nature and 
range of scenarios for addressing OSH risks. The individual case studies should not be read as absolute 
figures or indicators for all cases for a given type of work-related health problem or accident at work. 
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Case 1 Preventing back pain in construction 

 
Company Description 
 
The company specialises in the construction of new houses, 
especially energy efficient homes. The company employs 350 
employees, of which 80% work on site (blue collar). 
 
 
Case study 
 
Absence due to work-related back pain is very common in 
construction. The causes for back pain are manifold and multi-
factorial. It is not always easy to identify the specific risk factors. 
Each project is unique and therefore the circumstances as well 
as the activities differ bringing about various risk factors. Harmful working postures, repetitive movements 
and handling heavy loads can be associated with work-related back pain.  
On average, 3 cases a year occur in this company. This makes it one of the most important work-related 
problems. Moreover since back pain cases can result in long periods of work inability and absence, in some 
cases more than a year. For a construction company that heavily relies on the skills of its experienced 
workers this causes difficulties in a competitive market where keeping up with tight building time schedules is 
an important business asset. 
Based on the cost assessment of cases due to work-related back pain, it became clear that if no additional 
preventive measures are taken, the costs related to this type of cases can cost between € 55,178.18 and € 
110,356.36 over a four year time span. Below an example is given of the costs of one such case. From the 
perspective of investing in preventive measures, these costs can be considered as benefits (avoided costs). 
The cost-benefit analysis looks at the potential benefits of investing in auxiliary equipment. 
 
 
Example: What is the cost of one back pain case? 
 
In order to assess the cost of cases of work-related back pain, the costs of several cases were examined. 
The following example gives an idea of such a case. 
 
A construction worker was trying to move working material to the first floor via the scaffolding. While lifting 
the working material of the ground, he felt a sudden pain in his lower back. The victim was unable to work for 
28 days (160h). The line manager and the prevention advisor investigated the accident. The accident was 
reported to the insurer and the project manager started the reorganization of the work. The victim's 
colleagues took over his work. The case was discussed in the company, e.g. at the prevention committee. 
Special information sessions were organised to inform all workers.  
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Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – time period during which the employer covers the salary 1,300 
absence of the victim – after the time period during which the employer covers the salary 3,390.27 
colleagues interrupt the work 32.5 
overtime of colleagues to compensate 1,560 
Organisation  
accident investigation by management 50 
accident investigation/time spent by colleagues 16.25 
accident investigation by OSH specialist (internal) 200 
discussion of the accident in safety meeting/management 15 
discussion of the accident in safety meeting/workers representatives (trade unions) 9.75 
discussion of the accident in safety meeting/OSH specialist 5 
administrative follow-up 60 
reorganising the work 17.50 
training of the replacement (time of the trainer) 1,230 

 
  Human Equipment Environment Product Organisation TOTAL 
Goods 55.74 0.00 0.00 0.00 13.07 68.81 
Services 47.78 0.00 0.00 0.00 11.21 58.98 
Personnel 6,322.58 0.00 0.00 0.00 382.84 6,705.42 
Depreciation  15.93 0.00 0.00 0.00 3.74 19.66 
  6,442.02 0.00 0.00 0.00 410.85 6,852.87 

 
The estimated costs for this case are € 6,852.87. The largest costs relate to the impact of the case on the 
human factor, which led to high personnel costs (€ 6,705.42). 
 
 
Prevention Measures 
 
The underlying mechanisms leading up to back pain are complex and different risk factors play an important 
role. Often, it requires a whole set of measures to adequately address this problem. Correct lifting techniques 
for instance are important, but this measure alone cannot correct nor eliminate the problem. An effective 
approach requires a combination of measures considering ergonomic aspects (adaptation of the workplace, 
equipment and materials, work and task organisation, …) and adopting adequate work postures, lifting 
techniques, … 
 
In order to reduce back pain related issues, the company is considering an investment in a winch and a 
stone clip. These investments allow for lifting of heavy objects and tools, such as buckets, wheelbarrows, 
mortar stones and others. Such devices contribute to reducing the risk of back injuries. Also, the company 
will make efforts to increase the construction workers awareness to this subject. To do this, the company is 
considering the organization of a half-day training for all workers (correct working postures to avoid back 
pain). 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Purchase of a winch and stone clip 
If all teams can use a winch and stone clip, 25% of the annual costs of cases related with back pain could be 
avoided. The cost of this investment is € 3,803/team for a total of 8 teams € 30,424. Considering also an 
annual cost of € 2,000 for the maintenance of these devices.  
 
Scenario 2: Purchase of a winch and stone clip 
The second scenario is based on the assumption that a 50% decrease of costs related to back pain cases 
can be realized. 
 
Scenario 3: Purchase of winch and stone clip, plus adequate training 
The third scenario considers not only the investment in the winch, the stone clip but also an additional 
investment in training on correct working procedures to reduce back pain. The training is for all blue-collar 
workers. The scenario is based on the assumption that a 75% decrease of costs can be achieved. The 
calculation of costs for training is based on a single course. The costs are therefore mainly staff (internal 
trainer) and the non-productive time of the workers. 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value 1,280.60 27,151.42 35,701.02 
Profitability Index 1.04 1.88 1.63 

Benefit-Cost Ratio 1.2 2.3 2.1 

 
 
All three scenarios present positive results. The conservative scenario shows a profitability index of € 1,04 
for each euro invested. Just above the break-even point. The optimistic scenario based on the 50% cost 
reduction shows the best result with a profitability index of € 1.88 for each euro invested.  Scenario 3, where 
two complementary measures are proposed, requires a higher investment and results in a less profitable 
situation than in scenario 2. Training is obviously time-intensive. However, it is often a pre-requisite to fully 
implement measures and it surpasses mere instructions because it also has benefits such as team building. 
Moreover, training can also improve workers commitment and lead to solution-oriented working procedures, 
all generating benefits that are not calculated.    
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Case 2 Stress in a small consulting company 

 
Company Description 
 
The company provides consulting services. It employs some 10 experts and administrative personnel. 
 
Case-study 
 
Psychosocial problems in companies continue to increase 
and require special attention. In this company the financial 
and economic situation became more and more critical. The 
board wanted continuously differently prepared figures. The 
employee in charge for establishing the figures was at the 
same time increasingly criticised and after some time 
developed a nervous breakdown and had to report sick for a 
long period. 
 
Based on the cost assessment of cases due to work-related 
stress, it became clear that if no additional preventive measurements are taken, the costs related to this type 
of cases can cost € 38,704.00 over a four year time span. Below an example is given of the costs of such a 
case. From the perspective of investing in preventive measures, these costs can be considered as benefits 
(avoided costs). The cost-benefit analysis looks at the potential benefit of investing in training measures. 
 
 
Example: What does a case of stress cost? 
 
In order to make this cost-benefit analysis, costs from a case of stress were analysed: (high severity - 
absence of more than 35 days). The following gives some further details. 
 
The employee was increasingly put under stress, developed a nervous breakdown and reported sick for 514 
days. The company paid the salary for six weeks (€ 7,020). Thereafter the health insurance association paid 
the salary to a certain percentage, the remaining amount had to be complemented by the company (€ 
23,364). In addition the company had losses because the work had to be reorganized (€ 150) and other 
employees had to step in temporarily for their sick colleague (€ 7,000). 
 
Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – time period during which the employer covers the salary 7,020.00 
absence of the victim – after the time period during which the employer covers the salary 23,364.00 
overtime of colleagues to compensate  7,000.00 
Organisation  
reorganising the work 150 

 

  Human Equipment Environment Product Organisation TOTAL 
Goods 210.00 0.00 0.00 0.00 5.25 215.25 
Services 175.00 0.00 0.00 0.00 4.50 179.50 
Personnel 37,454.00 0.00 0.00 0.00 153.75 37,607.75 
Depreciation  700.00 0.00 0.00 0.00 1.50 701.50 
  38,539.00 0.00 0.00 0.00 165.00 38,704.00 
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The analysis shows an estimated cost for this particular disease of € 38,704.00. The largest impact on costs 
is associated to human factor, specially focusing on personnel costs (€ 38,539.00).  
 
 
Prevention Measures 
 
During the time the employee was absent the other staff started an internal discussion on how these 
problems could be prevented in future. When finally the employee reported back to work, it was agreed that 
the colleagues and the management should provide more support in order to lower the enormous pressure 
that had been put on this person.  
 
Proposals, alternative measures: 
Based on guidelines issued by the German Federal Institute for Occupational Safety and Health additional 
training courses for the board and for the management are proposed to improve the social relations and the 
collaboration in the company. Such courses are offered by the accident insurance association (free of charge 
for members). 
 
 
Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Company measures as described above 
The internal discussions cost about € 250. 
Conservative assumption: cost reduction due to stress cases of 1%. 
 
Scenario 2: Company measures as described above 
Optimistic assumption: cost reduction due to stress cases of 5%. 
 
Scenario 3: Company measures as described above plus proposed measures 
Based on the above mentioned guidelines additional training courses for the board and for the management 
are proposed to improve the social relations and the collaboration in the company.  
Such courses are offered by the accident insurance company (three days per year): first year two persons 
should attend thereafter one person each; additional costs € 2,400 in the first year, thereafter € 1,200 
annually. 
 
The third scenario is calculated based on the assumption that the costs due to stress cases would be 
reduced by 30%. 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value - 17.31 596.46 414.57 
Profitability Index 0.93 3.39 1.16 

Benefit-Cost Ratio 1.0 5.1 1.2 

 
Investing in the above-described measures in the more conservative scenario 1 shows a negative NPV 
(profitability index: € 0.93 return for each euro invested). The more optimistic scenario 2 shows a very good 
result, based on the assumption that the costs of work-related absences due to stress could be reduced by 
5% during the following years. Scenario 3 requires an investment for training measures and shows a positive 
result. The difference in the NPV between the first and the second scenarios, can be explained by the little 
investment needed and the underlying assumption (1 versus 5%). The alternative scenario, although the 
investment is much higher, still shows a clear profitability. It can be assumed that the measures would not 
only reduce stress but would also improve the motivation of staff and lead to improved productivity. 
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Case 3 Cuts: which solutions are at hand? 

 
 
Company description 
 
The international group company specialises in manufacturing 
extruded aluminium profiles. The Belgian branch employs 127 
workers. Production involves a wide range of activities for 
processing of profiles. Aluminium is purchased (externally) 
and transformed into aluminium profiles after passing through 
extrusion presses; a mould shapes the form of the profile. 
After the extrusion process the mould is cleaned, where the 
remaining aluminium on the mould is chemically removed. 
The profiles are then thermally treated in an oven, cut to 
length and packaged according to customer requirements. 
 
 
Case-study 
 
Results show that on average, each year twenty accidents occur. Approximately 30% of these accidents are 
cuts. Accident analyses indicate various reasons for these types of accidents. Most hand injuries are due to 
manipulation of materials and machinery maintenance. The absence related to these cases is mostly limited 
but because there are so many cases, it still represents an important figure. 
Based on the cost assessment of cases due to cuts, it became clear that if no additional preventive 
measures are taken, the costs related to this type of cases can cost between € 11,094.16 and € 18,490.26 
over a four year time span. Below an example is given of the costs of one such case. From the perspective 
of investing in preventive measures, these costs can be considered as benefits (avoided costs). The cost-
benefit analysis looks at the potential benefit of investing in personal protective equipment and in adjusting 
working procedures/materials. 
 
 
Example: What does a case of a cut injury cost? 
 
To make the cost-benefit analysis of this case, costs of several cut injuries were assessed. The following 
description gives an example of such an accident. 
 
An employee of this company suffered a hand injury while moving aluminium profiles. A colleague of his 
accompanied him to the first aid station (0.25 h), where he received first aid treatment (0.5 h). Then, he was 
accompanied to a doctor nearby to get more specialized treatment (2 h). Although the cut resulted in a minor 
injury, the victim could not return to his job to perform his tasks. The next hours and working days, he 
performed another job executing less demanding tasks (40h). His tasks were taken over by a colleague. It 
was up to his supervisor to reorganise the work. It was also his supervisor who, together with the prevention 
advisor, initiated an investigation to assess the circumstances and causes of the accident (1.25 h). The 
results of the investigation were discussed at the safety meeting with representatives of the workers and of 
the employer (1.75 h). The accident also required administrative follow-up. 
 

- 29 - 29 

Case 3 Cuts: which solutions are at hand? 

 
 
Company description 
 
The international group company specialises in manufacturing 
extruded aluminium profiles. The Belgian branch employs 127 
workers. Production involves a wide range of activities for 
processing of profiles. Aluminium is purchased (externally) 
and transformed into aluminium profiles after passing through 
extrusion presses; a mould shapes the form of the profile. 
After the extrusion process the mould is cleaned, where the 
remaining aluminium on the mould is chemically removed. 
The profiles are then thermally treated in an oven, cut to 
length and packaged according to customer requirements. 
 
 
Case-study 
 
Results show that on average, each year twenty accidents occur. Approximately 30% of these accidents are 
cuts. Accident analyses indicate various reasons for these types of accidents. Most hand injuries are due to 
manipulation of materials and machinery maintenance. The absence related to these cases is mostly limited 
but because there are so many cases, it still represents an important figure. 
Based on the cost assessment of cases due to cuts, it became clear that if no additional preventive 
measures are taken, the costs related to this type of cases can cost between € 11,094.16 and € 18,490.26 
over a four year time span. Below an example is given of the costs of one such case. From the perspective 
of investing in preventive measures, these costs can be considered as benefits (avoided costs). The cost-
benefit analysis looks at the potential benefit of investing in personal protective equipment and in adjusting 
working procedures/materials. 
 
 
Example: What does a case of a cut injury cost? 
 
To make the cost-benefit analysis of this case, costs of several cut injuries were assessed. The following 
description gives an example of such an accident. 
 
An employee of this company suffered a hand injury while moving aluminium profiles. A colleague of his 
accompanied him to the first aid station (0.25 h), where he received first aid treatment (0.5 h). Then, he was 
accompanied to a doctor nearby to get more specialized treatment (2 h). Although the cut resulted in a minor 
injury, the victim could not return to his job to perform his tasks. The next hours and working days, he 
performed another job executing less demanding tasks (40h). His tasks were taken over by a colleague. It 
was up to his supervisor to reorganise the work. It was also his supervisor who, together with the prevention 
advisor, initiated an investigation to assess the circumstances and causes of the accident (1.25 h). The 
results of the investigation were discussed at the safety meeting with representatives of the workers and of 
the employer (1.75 h). The accident also required administrative follow-up. 
 



- 30 - 30 

Cost of the case (Matrix) 
 
 

Human € 
reduced productivity of the injured employee after re-employment (alternative work) 517.5 
colleague accompanies the victim to first aid 5.75 
colleagues interrupt the work 46 
first aid and reporting (first aid worker) 11.5 
overtime of colleagues to compensate 96.6 
Organisation  
accident investigation by management 25 
accident investigation/time spent by colleagues 5.75 
accident investigation by OSH specialist (internal) 25 
discussion of the accident in safety meeting/management 50 
discussion of the accident in safety meeting/workers representatives (trade unions) 11.5 
discussion of the accident in safety meeting/OSH specialist 12.5 
administrative follow-up 60 
reorganising the work 17.5 

 

  Human Equipment Environment Product Organisation TOTAL 
Goods 5.59 0.00 0,00 0.00 7.25 12.85 
Services 4.80 0.00 0,00 0.00 6.22 11.01 
Personnel 681.35 0.00 0,00 0.00 212.43 893.78 
Depreciation  1.60 0.00 0,00 0.00 2.07 3.67 
  693.34 0.00 0,00 0.00 227.98 921.31 

 
The estimated costs for this accident are € 921.31. The largest costs relate to the impact of the accident on 
the human factor, which led to high personnel costs (€ 893.78).  
 
 
 
Prevention Measures 
 
In order to prevent hand injuries the most common and practical solution is the use of protective gloves. 
Protective gloves are indeed often effective, but not always the best or most comfortable solution for the 
workers. A more comprehensive approach of this problem, taking into account different perspectives, such 
as the use of machines and tools, personal protection, working methods and corporate culture, can lead to 
more sustainable prevention measures. By involving workers in selecting adequate prevention measures, 
they will be more committed to implement them. 
In a first step, the company introduced a new type of glove. The glove is more flexible and comfortable than 
the previous one. In a second step and with a more long-term perspective, the company is looking at 
changes in working procedures and equipment. With this in mind the company has implemented a pilot 
project in the department responsible for packing the aluminium profiles. PET straps are now in use for 
packaging reducing the risks for cuts. The machines for packaging the production profiles have already been 
adapted. All of the implemented measures, including the acquisition of PET straps, the total investment 
amounts to € 6,500. Besides the reduction of accidents due to cuts, the use of PET straps represents a 
saving of € 6,000 each year. Investing in preventive measures and raising awareness can also lead to other 
benefits, such as reduction in production delays.  
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Improved cut-resistant gloves & introduction of PET straps 
The improved glove is more tear resistant and flexible than the previous. Workers can now carry out finer 
tasks while still experiencing a high degree of comfort. The introduction of PET bands will further increase 
accident reduction. In this minimum scenario a reduction of 30% of costs due to cut accidents is assumed. 
Both prevention measures require an investment of € 5,000 for gloves, and € 6,500 for conversion to PET 
straps. 
 
Scenario 2: Improved cut-resistant gloves & introduction PET straps  
The second scenario assumes a 50% reduction in costs.  
 
Scenario 3: Improved cut-resistant gloves & introduction PET straps + awareness raising campaign 
This scenario is a combination of measures. In addition to the changes to the workshop (PET straps) and the 
introduction of new improved type of gloves, it also involves the implementation of an awareness-raising 
campaign. In this last scenario a 75% decrease in costs is assumed. 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value 2,799.20 6,303.55 7,372.72 
Profitability Index 1.43 1.97 1.98 
Benefit-Cost Ratio 1.24 1.50 1.55 

  
The table above indicates that an investment on any of the scenario’s proposed achieve positive results. The 
more conservative scenario (scenario 1) shows a good result with a profitability index of 1.43 (one euro 
invested results in 1,43 gained). The more optimistic scenario (scenario 2) based on the assumption of a 
50% decrease in costs shows better results with a profitability index of 1.97 (almost € 2 for every euro 
invested). As stated above, the positive results also calculate the savings that can be made by using the 
PET straps. The third scenario comes to nearly the same results as the second one. This scenario will 
require some additional investments but it can also lead to benefits that are not calculated such as an 
improved workers commitment. 
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Case 4 Reducing slips and trips: investing in a slip resistant floor  

 
Company Description 
 
The company is part of an international group specialising in the food sector. The group has general services 
and commercial departments and it has three subsidiaries in Benelux. The company in this particular case 
study produces various food products, ranging from chocolate to cream cheese, and employs 185 workers 
and 50 staff personnel. 
 
 
Case-study 
 
Slips and trips risks are an important risk in the food industry; also in this company. Statistics show that since 
2004 a total of 11 slips and trips accidents have been reported resulting in 338 days of work incapacity. The 
severity of the cases varies from no disability to a few months of absence. The majority of accidents occur in 
the manufacturing zone. The causes are diverse. However, analysis showed that most accidents can be 
linked to the fact that the proper housekeeping procedures are not respected as well as to the type of floor in 
the workspace. 
 
Based on the cost assessment of cases due to slips and trips, it became clear that if no additional preventive 
measurements are taken, the costs related to this type of cases can cost between € 43.577,22 and € 
65.365,84 over a four year time span. Below an example is given of the costs of one such case. From the 
perspective of investing in preventive measures, these costs can be considered as benefits (avoided costs). 
The cost-benefit analysis looks at the potential benefit of investing in a slip resistant floor. 
 
Example: What does a case of a slip injury cost? 
 
To make the cost-benefit analysis of this case, costs were assessed from a number of slips and trips. The 
following description gives an example of such a case. 
 
An employee of this company slipped on the floor resulting in an injury (12 days absent from work). A 
colleague assisted the victim to the first aid station, where first aid was given. The colleague returned to the 
workplace and notified the line manager. An investigation into the circumstances started immediately 
involving the prevention advisor. The line manager searched for a replacement. The accident was reported 
to the insurer and discussed at the prevention committee.  
 
Cost of the case (Matrix) 
 

Human € 
absence of the victim – time period during which the employer covers the salary 920 
absence of the victim – after the time period during which the employer covers the salary 571.23 
colleagues interrupting the work 10 
overtime of colleagues to compensate 473.11 
first aid and reporting (first aid worker) 13.8 
medical costs 18.75 
Organisation  
accident investigation by management 75 
accident investigation/time spent by colleagues 23 
accident investigation by OSH specialist (internal) 50 
discussion of the accident in safety meeting/management 100 
discussion of the accident in safety meeting/workers representatives (trade unions) 4.6 
discussion of the accident in safety meeting/OSH specialist 25 
administrative follow-up 35 
reorganising the work 25 
training of the replacement (time of the trainer) 25 
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  Human Equipment Environment Product Organisation TOTAL 
Goods 17.39 0.00 0.00 0.00 12.69 30.08 
Services 14.91 0.00 0.00 0.00 10.88 25.79 
Personnel 2,000.56 0.00 0.00 0.00 371.67 2,372.23 
Depreciation  4.97 0.00 0.00 0.00 3.63 8.60 
  2,037.83 0.00 0.00 0.00 398.86 2,436.70 

 
 
The estimated costs for this accident are € 2,436.70. The largest costs relate to the impact of the accident on 
the human factor, which led to high personnel costs (€ 2,372.23). The compensation paid by the insurer to 
the employer amounts to € 770.32.  
 
 
Prevention Measures 
 
Most slips occur when the floor is wet with water or contaminated with food product. An adequate slip-
resistant floor is an important factor for avoiding these kinds of accidents. Analysis indicates that the current 
floor system is not adequate. For this reason the company wants to invest in a new slip resistant floor in the 
production area. The company also wants to implement a campaign to promote order and cleanliness, 
especially in the packaging area, in order to reduce the accident rate. Supervisors will monitor the 
compliancy level of workers to the agreed procedures. 
 
 
Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Slip resistant floor 
Placing of slip resistant flooring in one of the production areas where most slipping accidents occur. In this 
scenario it is assumed that the costs related to slips and trips in this department could be reduced by 30%.  
 
Scenario 2: Slip resistant floor 
The second scenario assumes a 40% reduction in the costs of slips and trips.  
 
Situation 3: Slip resistant floor, awareness raising campaign  
The third scenario also considers an additional investment in an awareness raising campaign and is based 
on the assumption of a 50% cost reduction due to slips and trips.   
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value 41.86 11,664.46 14,855.65 
Profitability Index 1.00 1.34 1.42 
Benefit-Cost Ratio 1.14 1.71 1.85 
 
All three scenarios present positive results. The first scenario, based on a conservative assumption, shows a 
profitability index of € 1.00 for each euro invested. If, however the preventive measures would lead to less 
cases and more cost reduction, the second scenario could be achieved showing better results: a NPV of € 
11,664.46 and a profitability of 1.34. The additional investments for setting up an awareness-raising 
campaign are limited but these additional investments could be worthwhile (3rd scenario) especially since this 
type of measure can also yield intangible benefits.  
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Case 5 Prevention of back pain in health care 

 
Company Description  
 
When it is no longer possible for senior citizens to safely remain in their own homes, nor receive proper 
health care in their environment, retirement/nursing homes offer a solution.   
The current case study depicts a retirement/nursing home where 150 employees ensure a safe environment 
and guarantee proper health care by supplying a home and necessary services while helping 160 citizens 
during their daily lives.   
 
 
Case Study  
 
Work-related musculoskeletal disorders (MSDs) are a serious 
problem among hospital personnel, especially among nurses. 
The leading problems are back injuries and shoulder pain, 
which can seriously cripple the employee’s ability to function 
efficiently. Research has shown that nurses are most at risk for 
lower back pain. It should be noted that nurses responsible for 
manually moving patients are more at risk for MSDs than any 
others. The main cause of MSDs is related to lifting and moving  
patients. 
 
There are several factors that make moving patients hazardous and result in the increased risk of injury. 
Moving patients cannot be compared with traditional handling of loads: patients are not packages and cannot 
be lifted as such, "rules" for safe lifting are not always applicable, patients cannot be held close to the body, 
patients have no handles, it is not possible to predict what a patient will do or how they will act, patients can 
be both heavy and of great dimensions. All of these reasons make it difficult and hazardous for a nurse to 
“handle” a patient. Even when colleagues assist, nurses remain exposed to possible MSDs dangers. 
 
Musculoskeletal disorders are a leading cause of work-related absenteeism in this retirement home. The 
severity of the cases varies from one week to several months of work incapacity. Based on the cost 
assessment of cases due to work-related musculoskeletal disorders, it became clear that if no additional 
preventive measurements are taken, the costs related to this type of cases can cost between € 159,475.66 
and € 191,370.79 over a four year time span. Below an example is given of the costs of one such case. 
From the perspective of investing in preventive measures, these costs can be considered as benefits 
(avoided costs). The cost-benefit analysis looks at the potential benefit of investing in high-low beds. 
 
 
Example: What does a case of MSD cost? 
 
In order to assess the cost of cases of work-related musculoskeletal disorders, the costs of several cases 
were examined. The following example gives an idea of such a case.  
 
While taking care of a patient, a nurse tried to move the patient manually requiring a lot of effort and a 
strainful posture. As a result, the nurse had a back injury leading to work incapacity of 68 days (388.57 h). 
The prevention advisor and the head of the department were notified and investigated the causes and 
circumstances (0.5 h). The colleagues of the nurses had to take up the slack and worked extra hours to 
compensate for the absence of their colleague (233.14h). The case was reported to the insurer (1,5 h). In 
addition, the causes and circumstances were also analysed by an occupational physician. The case was not 
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covered by the occupational accidents insurance since an existing prior condition of back problems5. Since 
the case was not recognized as an occupational accident, salary compensations and medical costs were 
(partially) covered by the regular health insurance system. The causes and circumstances of the case were 
discussed at the prevention committee (0.5 h).  
 
 
Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – time period during which the employer covers the salary 3,680 
absence of the victim – after the time period during which the employer covers the salary 228.57 
overtime of colleagues to compensate 5,362.22 
Organisation  
accident investigation by management 12.5 
accident investigation by OSH specialist (internal) 12.5 
discussion of the accident in safety meeting/management 15 
discussion of the accident in safety meeting/workers representatives (trade unions) 4.6 
discussion of the accident in safety meeting/OSH specialist 25 
administrative follow-up 60 
reorganising the work 280 
training of the replacement (time of the trainer) 7.5 

 
  Human Equipment Environment Product Organisation TOTAL 
Goods 187.68 0.00 0.00 0.00 14.80 202.48 
Services 160.87 0.00 0.00 0.00 12.69 173.55 
Personnel 9,247.77 0.00 0.00 0.00 433.42 9,681.19 
Depreciation  53.62 0.00 0.00 0.00 4.23 57.85 
  9,649.94 0.00 0.00 0.00 465.14 10,115.07 

 
 
The total estimated costs for this case amount to € 10,115.07. The largest costs for this case relate to the 
human factor, which led to high personnel costs (€ 9,649.94).  
 
 
Prevention measures  
 
Based on the specific conditions described above and the risks involved, one can only conclude that manual 
lifting of patients should be minimized and avoided when possible. Using adequate aids to move “large” 
patients should always be encouraged. In this case, the purchase of 150 electrically adjustable high-low 
beds to facilitate the moving of senior citizens, are considered.  
 
However, in some cases, manually moving patients is unavoidable: adequate lifting and moving techniques 
can make a major contribution to avoid and reduce back problems and compensation payments to 
employees. In addition, these methods can generate additional benefits such as: reduced turnover, lower 
training and administrative costs, lower absenteeism, higher productivity and a better-motivated staff. 
 
 
 
 
 
 
 

                                                   
5 More information about the selection of the companies, the methods and the tools that were used, can be found in the benOSH study 

report. 
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Cost-benefit analysis  
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Purchase of High-low Beds 
The total investment in high-low beds for the entire retirement/nursing home is € 125,430. The high-low beds 
have mattresses that can rotate freely to both sides and their height can be electrically adjusted from 40 to 
80 cm. This allows for better movement, making it easier for the nurses to move the residents in and out of 
their beds. Once the beds were installed, 75 caregivers were trained for maximum and proper use of these 
beds.  
The first scenario is based on the assumption that by implementing these measures, costs could be 
decreased by 50%. 
 
Scenario 2: Purchase High-low Beds 
The second more optimistic scenario assumes a possible 60% decrease of costs due to musculoskeletal 
disorders.  
 
Scenario 3: Purchase High-low Beds + Training for Lifting Techniques 
This scenario involves a combination of two preventive measures. Both technical and organizational 
measures were applied, where each year, 75 caregivers have a three-hour training session on lifting and 
moving techniques (€ 5,175). The combination of technical and organizational measures, together, could 
result in a 70% decrease of costs due to musculoskeletal disorders. 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value -2,216.58 21,245.53 6,902.17 
Profitability Index 0.98 1.16 1.05 
Benefit-Cost Ratio 1.00 1.20 1.20 

 
Investing in the purchase of high-low beds in the more conservative scenario 1 shows a negative NPV (small 
deficit of € 2,216.58) but can be considered almost break-even (profitability index: € 0,98 return for each euro 
invested). The more optimistic scenario 2 shows a better result, based on the assumption that the costs of 
work-related absences due to musculoskeletal disorders could be reduced by 60%. Scenario 3 requires a 
higher investment but shows a positive result since it relies on a set of measures reinforcing each other. The 
difference in the NPV between the first and the second scenario, although the underlying assumption is only 
slightly different (50 versus 60%), can be explained by the fact that investing in high-low beds requires a 
substantial investment. Furthermore, one also has to consider the fact that in the benOSH study a four-year 
time span was adopted for every cost-benefit analysis. However, for the investment in high-low beds a 
longer time span would have been also acceptable since such an investment can be depreciated over a 
longer period. Also, investing in high-low beds can undoubtedly lead to benefits that are not calculated but 
are important arguments in decision-making e.g. a reduction of slips and falls of the patients (while getting 
out of bed), a better quality of the care, a higher efficiency, etc.  
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Case 6 Setting up an intensive training scheme to prevent trips and similar accidents 

 
Company Description 
 
This company processes mainly dismantled construction material and prepares it in such a way that most of 
it can be used again in construction work. The company employs some 70 production-, maintenance- and 
sales-personnel. 
 
 
Case-study 
 
In this type of company usually large areas are required for the storage and the delivery of the recycled 
material. There are also large machines for crushing and grading the material. Filling stations to load the 
lorries and transport the material to the customers complement the technical equipment. Slips and trips 
accidents are not uncommon and because of the increased maintenance necessity of the heavy machinery 
there are also accidents like cuts by sharp edges etc.  
 
In the company mentioned in the beginning the following types of accidents that happened in 2009 were 
examined: trips, cuts and accidents involving machines. Low, medium and high severity cases were causing 
periods of absence from work ranging between a few hours and 44 days. Medium and high severity cases 
only happen once in five to ten years time, low severity cases however occur more than twenty in a year. 
Based on the cost assessment of these cases, it was calculated that if no additional preventive 
measurements are taken, the costs related to this type of cases can vary between € 116,912.02 and € 
121,599.85 over a four year time span. Below an example is given of the costs of one such case. From the 
perspective of investing in preventive measures, these costs can be considered as benefits (avoided costs). 
The cost-benefit analysis looks at the potential benefit of investing in the prevention measures described 
below. 
 
 
Example: What does a case cost? 
 
The following example gives a more detailed description of a trip accident classified as high severity. 
 
A worker stepped down from a sieving machine stand and instead of putting his foot down on the ground, he 
stepped on a piece of concrete and twisted his ankle. He suffered a ligament rupture and was absent from 
work for 44 days. The company paid his salary for 30 days (€ 5,520). After six weeks the insurance company 
started to pay the salary. Further losses were incurred because the company had to employ another worker 
(€ 4,415), colleagues accompanied the worker to the first aid station (€ 46) and the work had to be 
reorganized (€ 70). 
 
Cost of the case (Matrix) 
 

Human € 
absence of the victim – time period during which the employer covers the salary 5,520.00 
overtime of colleagues to compensate + costs of a replacement (recruited employee) (additional 
costs) 

4,415.00 

colleagues accompany the victim to first aid 46.00 
Organisation  
reorganising the work 70 
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  Human Equipment Environment Product Organisation TOTAL 
Goods 156.17 0.00 0,00 0.00 2.45 158.62 
Services 133.86 0.00 0,00 0.00 2.10 135.96 
Personnel 10,093.55 0.00 0,00 0.00 71.75 10,165.30 
Depreciation  44.62 0.00 0,00 0.00 0.70 45.32 
  10,428.20 0.00 0,00 0.00 77.00 10,505.20 

 
The analysis shows an estimated cost for this particular case of € 10,505.20. The largest impact on costs is 
associated to human factor, specially focusing on personnel costs (€ 10,165.30). 
 
 
Prevention measures 
 
Information and training emphasizing preventive measures such as the proper use of personal protective 
equipment is already provided. It is planned to intensify the training by sending the workers to external four-
days-courses offered by the accident insurance association. 
 
Proposal, alternative measure: 
As an alternative, additional measure, one could also opt for a behaviour-oriented awareness-raising 
scheme. The scheme developed by Wolfgang Rupprecht is based on the so-called peer observation. Peer-
observation (i.e. the self-perception and mutual assessment) is considered by many experts as an effective 
method to encourage safe behaviour in both the short and long term. The scheme was tested in a paper 
recycling plant, where they used to have a high number of trips and fall accidents. The employees re-
enacted and filmed some of the accidents and thereafter also the demonstrated correct behaviour. The idea 
was to initiate a discussion among the employees. Short films were developed showing the incorrect and the 
correct procedures in comparison. Music was added but no spoken word or text was integrated. The films 
were then screened in the break room in infinite loop. Although workers were not told to watch the films they 
took up the contents very soon and the number of accidents went down to zero within nine months. However 
when the films were no longer shown, accidents were recorded again although on a low level. 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three 
scenarios were considered as described below.  
 
Scenario 1: Company measures as described above 
Considered costs for preventive measures: courses: three 
persons per year for four days: € 2,208. Conservative 
assumption: the costs due to accidents at work would be 
reduced by 10%. 
 
Scenario 2: Company measures as described above 
The costs due to accidents at work would be reduced by 
20%. 
 
Scenario 3: Company measures as described above plus 
awareness raising based on video-shooting 
Additional costs: video shootings demonstrating the re-
enacted accidents and the correct behaviour by the 
employees themselves would involve 20 persons for 2 hours 
each amounting to € 1,000; external support would cost € 
1500. In this alternative scenario the costs due to accidents 
at work would be reduced by 30% (based on the Rupprecht 
study). 
 
In addition to the tangible benefits this prevention approach 
will also improve the workers involvement and will thus improve their motivation. 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value 968.58 6,922.95 3,250.07 
Profitability Index 1.42 4.14 1.47 

Benefit-Cost Ratio 1.2 2.6 1.3 

 
 
Investing in the above described measures shows a positive NPV (profitability index: € 1.42 return for each 
euro invested) in the more conservative scenario 1. The more optimistic scenario 2 shows a much better 
result. Scenario 3 requires a higher investment but still shows a positive result since it relies on a set of 
measures reinforcing each other. The difference in the NPV between the first and the second scenario, 
although the underlying assumption is only slightly different (10 versus 20%), can be explained by the fact 
that investing in these prevention measures requires a fairly low investment. Scenario 3 requires a higher 
investment but achieves also a higher NPV as compared to scenario1. It can also be assumed that the 
improved worker behaviour would not only reduce the number of accidents but would also improve health 
and safety in general as well as motivation and therefore productivity. 
 
 

Photo above: worker re-enacts the accident  
Photo below: worker demonstrates the 
correct and safe behaviour 
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Case 7 Prevention of aggression and violence against bus drivers 

 
Company Description 
 
The public transport company operates mainly busses in and around a major town. It employs some 500 
driving, administrative and maintenance personnel. 
 
 
Case-study 
 
Especially in larger towns bus drivers become more exposed to external abuse, insults, intimidation or even 
assaults. A relatively large number of cases occur during late hours, often caused by male youth under the 
influence of alcohol. 
In a survey organised in December 2006 by the Luxembourg OGBL-ACAL (Syndicat Transport sur Route), 
65% of the bus drivers confirmed to have experienced verbal or physical aggression by their clients. 
 
The public transport company for Berlin (BVG) records about 200 assaults annually leading to less than 
three days of absence of their employees and about 400 leading to more absent days. Most attacks are not 
aimed at drivers but at security personnel and inspectors. 
 
For the company described at the beginning aggressions against bus drivers caused a high number of 
employee absenteeism. The severity of the cases varies from a few days to several months of work 
incapacity. Based on the cost assessment of cases due to aggression, it became clear that if no additional 
preventive measurements are taken, the costs related to this type of cases can cost € 152,464.65 over a 4 
year time span. Below an example is given of the costs of one such case. From the perspective of investing 
in preventive measures, these costs can be considered as benefits (avoided costs). The cost-benefit 
analysis looks at the potential benefit of investing in special training for bus drivers. 
 
 
Example: What does a case of aggression cost? 
 
In order to make this cost-benefit analysis, costs from a number of cases were analysed: eight of low 
(absence of up to 15 days), three of medium (absence between 16 and 35 days) and one of high severity 
(more than 35 days of absence). The following gives an example of such an incident. 
 
In 2008 a bus driver was attacked during late night by youth and suffered severe bruises. He reported sick 
for 96 days. The company paid his salary for 6 weeks (€ 8,400) and thereafter the accident insurance 
association took over and paid the salary for the remaining days. In addition the company had losses 
because colleagues had to interrupt their work (€ 70), a first aid had to be applied (€ 35) and later the 
incident had to be investigated (€ 20) and to be recorded and reported (€ 100). Finally the supervisor had to 
reorganize the work (€ 100) and other drivers had to step in for their sick colleague (€ 21,595). 
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Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – time period during which the employer covers the salary 8,400.00 
colleagues accompany the victim to first aid 70.00 
overtime of colleagues to compensate + costs of a replacement (recruited employee) (additional 
costs)  

21,595.00 

first aid and reporting (first aid worker) 35.00 
Organisation  
accident investigation by OSH specialist (internal) 200 
administrative follow-up 100 
reorganising the work 100 

 

  Human Equipment Environment Product Organisation TOTAL 
Goods 651.00 0.00 0.00 0.00 14.00 665.00 
Services 542.50 0.00 0.00 0.00 12.00 554.50 
Personnel 30,317.00 0.00 0.00 0.00 410.00 30,727.00 
Depreciation  2,170.00 0.00 0.00 0.00 4.00 2,174.00 
  33,680.50 0.00 0.00 0.00 440.00 34,120.50 

 
 
The analysis shows an estimated cost for this particular accident of € 34,120.50. The largest impact on costs 
is associated to human factor, specially focusing on personnel costs (€ 33,680.50).  
 
 
Prevention Measures 
 
After experiencing five cases of assaults against bus drivers in 2006 and another five in 2007 the company 
organised de-escalation courses for all drivers. The courses were conducted by an external provider, who is 
specialised in communication training, at the end of 2007 and the beginning of 2008. The training proceeded 
in groups and lasted one day per group. It included detailed discussions of the situations that were 
experienced by the drivers. Role-plays provided the opportunity to test and practice the newly learned skills. 
In addition the busses were equipped with video surveillance systems. 
In 2008 the number of cases went down to three and in 2009 no cases were reported. 
 
Proposals  
In order to reinforce the very positive effects of the company measures it would be possible to follow a best 
practice case of the Bilbao public transport company (EuskoTren) and implement the following additional 
procedures: 
- Staff involvement in improvement teams and prevention activities 
- Coordination with police in sensitive areas 
- Incident log and guide to prevention 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Company measures as described above 
Conducted de-escalation courses for approximately 300 drivers. The company had to bear only the costs for 
the external provider since training was conducted during the off-days of the drivers and the video systems 
were sponsored by outside funds. 
A conservative assumption the costs of the cases would be reduced by 70%. 
 
Scenario 2: Company measures as described above 
Assumption the costs of the cases would be reduced by 90%. 
 
Scenario 3: Company measures as described above plus proposed measures 
This scenario involves a combination of the implemented and the proposed prevention measures.  
Based on the case study from EuskoTren we calculated that the cases would be reduced by 95% in the long 
run. The meetings of the improvement teams would cost the company ca. 7000 Euro annually (10 persons 
meet 2 hours 10 times in a year). 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value 1,662.99 16,774.13 1,895.08 
Profitability Index 1.02 1.22 1.02 

Benefit-Cost Ratio 1.20 1.50 1.1 

 
 
The table above confirms that investment on any of the scenarios proposed achieve positive results. 
However, investment in situation 3 is barely profitable with a cost-benefit ratio (profitability) of 1.02 (one euro 
invested returns € 1.02). However it can be assumed that the establishment of improvement circles would 
not only reduce aggressions against drivers but would also improve health and safety in general as well as 
the productivity. Also the first scenario, based on a conservative assumption, is only slightly positive 
representing a small NPV and a profitability index of € 1.02 return for each euro invested. The more 
optimistic scenario 2 shows a better result, based on the company’s experience that the costs of work-
related absences due to aggression could be reduced by almost 100% during the following two years.  
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Case 8 Courier services: tackling road safety 

 
Company Description 
 
International Logistics Company for land and air courier, including heavy freight. The Belgium branch 
employs 700 people working in 4 offices specialized in express transport of documents, packages and 
freight. 
 
 
Case-study 
 
Belgian roads are becoming busier, making traffic safety an 
important social issue. The company is facing an increasing 
number of traffic accidents. Most accidents only bring about 
material damage but in 10% of the cases, employees are 
injured resulting in work absence. The injuries are caused by 
collisions. Often drivers suffer from whiplash. 
 
The key causes for these accidents are tight schedules and a 
disregard for safe driving distance between vehicles, 
especially when driving a loaded van. Heavy loaded vehicles 
make it more difficult to come to a safe stop or avoiding 
unexpected obstacles/situations when necessary. 
 
Based on the cost assessment of cases due to road accidents, it became clear that if no additional 
preventive measurements are taken, the costs related to this type of cases can cost between € 40,614.27 
and € 121,842.81 over a four year time span. Below an example is given of the costs of one such case. 
From the perspective of investing in preventive measures, these costs can be considered as benefits 
(avoided costs). The cost-benefit analysis looks at the potential benefit of investing in training and making 
adjustments to the vehicles. 
 
 
Example: What does a case of a road accident cost? 
 
In order to make this cost-benefit analysis, costs from a number of cases were analysed. This example 
provides an illustration. 
 
A courier had an accident with a vehicle ahead while attempting to break. The driver suffered from the 
whiplash effect and was unable to work for 3 days (21.14h) as a direct result from the accident. The driver 
immediately contacted the dispatch officer who searched for a solution to take over the freight (1.5 h + 2 h). 
The prevention advisor was also notified of the incident and went to the scene of the accident to analyse the 
causes (4 h). Since the diver was unable to drive, his colleagues had to pick up the slack and work extra 
hours (17.71h). The victim was transported to the hospital. A maintenance technician picked up the vehicle. 
Unloading the vehicle took one hour as well as transport to the garage. The van was repaired (€ 330). The 
undelivered goods had to be transported by another courier (€ 200). Due to late delivery compensations had 
to be paid (€ 500). The circumstances responsible for the accident were discussed with the supervisors the 
day after the accident (0.5 h) and the accident was reported to the insurer (2 h). Before returning to work the 
victim/driver was invited for an interview with the prevention advisor in order to discuss the accident (1 h). 
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Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – time period during which the employer covers the salary 528.5 
colleagues interrupting the work 75 
overtime of colleagues to compensate 442.75 
Equipment  
damaged equipment 330 
purchasing/time spent for management approval 25 
Product  
damages 500 
clean up (external services) 200 
clean up & maintenance of damaged goods (internal) 30 
Organisation  
accident investigation by management 25 
accident investigation by OSH specialist (internal) 200 
administrative follow-up 70 
reorganising the work 100 
training of the replacement (time of the trainer) 50 

 
  Human Equipment Environment Product Organisation TOTAL 
Goods 18.12 335.08 0.00 503.50 15.58 872.27 

Services 15.53 4.35 0.00 203.00 13.35 236.23 

Personnel 1,059.19 148.63 0.00 102.50 456.13 1,766.44 

Depreciation  5.18 1.45 0.00 1.00 4.45 12.08 

  1,098.03 489.50 0.00 810.00 489.50 2,887.03 

 
 
Analysis shows an estimated cost for this particular case of 2,887.03 €. The largest impact on costs is 
associated to human factor, specially focusing on personnel costs (€ 1,766.44). Product factor also scores 
high, which proves accidents have a clear effect on the products and services of the company. 
 
 
Prevention Measures 
 
Tackling road safety is not an easy issue for companies. A company has only a limited impact on the 
circumstances and risk factors. In this case, the company has worked out a comprehensive, global approach 
with appropriate measures influencing staff behaviour and implementing technical improvements.  
Up to date the company has not yet made the necessary investments in these measures. A cost-benefit 
analysis can help the decision-making process. 
 
1) Employee Training  
Initially, a one-day training will be provided to all couriers (150). This training will be followed by a yearly two 
hour update session. The main topics for the training courses are: assessment of traffic risks, hazards of a 
loaded vehicle, safe driving behaviour, specific prevention measures, etc. The goal of these training courses 
is to change the behaviour and consequentially the number of accidents reducing material damages and 
injuries by 15%.  
 
2) Technical improvements to vehicles  
In order to maintain optimal weight distribution between front and rear axles a number of technical 
improvements are necessary. The extra weight will/should be re-balanced by adjusting the springs, possibly 
by placing a cushion or adding an extra spring. These technical improvements could assist the driver to stay 
in the lane much more comfortably and safely. 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Traffic Safety Day for all couriers 
Organizing a traffic safety day and consequently avoiding 15% of the cost of current accidents. The 
prevention advisor provides the training (no cost for external trainers, or prevention personnel costs). Largest 
part of the costs is the loss of time by the 150 employees. After the initial traffic safety day, each year a 
follow-up and updating course of 2 hours will be organised. 
 
Scenario 2: Traffic Safety Day for all couriers 
The second scenario relies on the assumption that a 30% cost reduction can be achieved. 
 
Scenario 3: Traffic Safety Day for all couriers and adjustments to the vehicles 
This scenario involves a combination of both proposed prevention measures. On one hand taking into 
account the behavioural aspects of the employee by providing training, and on the other hand also 
considering technical aspects by implementing adjustments to the vehicle, resulting in safer and more 
comfortable road holding when heavily loaded. The cost of this investment is approximately € 2,000 per 
vehicle. Total cost of the investment for 150 vehicles amounts to € 300,000. Assumption: implementing both 
measures results in a 40% reduction of costs. 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value -5,242.82 33,244.16 138,646.67 
Profitability Index 0.81 2.20 1.42 
Benefit-Cost Ratio 0.87 2.60 1.66 

 
 
The table above shows that the second and third scenario are positive, not the first one. The second 
scenario based on a more optimistic scenario would result in a cost benefit of € 2.2 return for each euro 
invested. In all cases, speed and maintaining safe distance are important factors contributing to road safety. 
Investing in preventive measures and raising awareness can also lead to other benefits, such as improving 
company image, a higher efficiency, employee stress reduction, legal issues and insurance costs (less 
accidents = lower premiums), which were not calculated in these given scenarios.  
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Case 9 Eliminating the risk: the baker's asthma case 

 
Company Description 
 
The company operates a bakery and a shop in a small town. It employs some 10 production and sales 
personnel. 
 
 
Case-study 
 
About one percent of employees in German bakeries report sick with baker asthma annually according to the 
accident insurance association of the respective sector. In 2003 the association had to spend 37.5 million 
Euro on cases related to the occupational disease BK 4301: obstructive allergic respiratory sickness. The so 
called baker asthma is a reaction of the immune system to the normally harmless flour dust. First symptoms 
can be watering eyes and coughing attacks, later followed by rhinitis and sputum. Often the conditions 
deteriorate and the baker develops persistent sneezing and breathing difficulties. Finally the worker may end 
up with asthma. Then they may have to give up their profession. 
 
In this bakery the son of the owner was supposed to take over the bakery in due time but he developed 
baker asthma, which severely affected his work and put a big question mark to his future in this profession. 
He had to be away from work for several weeks. Based on the cost assessment of cases due to work-related 
baker’s asthma, it became clear that if no additional preventive measures are taken, the costs related to this 
type of cases can vary between € 65,742.00 and € 78,890.40 over a four year time span. Below an example 
is given of the costs of such a case. From the perspective of investing in preventive measures, these costs 
can be considered as benefits (avoided costs). The cost-benefit analysis looks at the potential benefit of 
investing in technical and training measures. 
 
 
Example: What does a case of baker's asthma cost? 
 
In order to make this cost-benefit analysis, costs from a case of baker’s asthma were analysed: (medium 
severity - absence between 16 and 35 days). The following gives some further details. 
 
In the end of the 1980s the baker developed baker’s asthma and reported sick for 28 days during the year. 
The company paid his salary for these days (€ 8,400 Euro). In addition the company had losses because the 
work had to be reorganized (€ 105) and other employees had to step in for their sick colleague (€ 5,760). 
 
 
Cost of the case (Matrix) 
 

Human € 
absence of the victim – time period during which the employer covers the salary 8,400.00 
overtime of colleagues to compensate  5,760.00 
Organisation  
reorganising the work 105 

 

  Human Equipment Environment Product Organisation TOTAL 
Goods 201.60 0.00 0.00 0.00 3.68 205.28 
Services 172.80 0.00 0.00 0.00 3.15 175.95 
Personnel 14,304.00 0.00 0.00 0.00 107.63 14,411.63 
Depreciation  57.60 0.00 0.00 0.00 1.05 58.65 
  14,736.00 0.00 0.00 0.00 115.50 14,851.50 
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The analysis shows an estimated cost for this particular disease of € 14,851.50. The largest impact on costs 
is associated to human factor, specially focusing on personnel costs (€ 14,411.63). 
 
 
Prevention Measures 
 
In the early 1990ies the company contacted the accident insurance association for the food sector, BGN. 
Initially the manager attended a special course conducted by the insurer. Thereafter every year one 
employee has been sent to this three days course learning what can be done to avoid flour dust in the 
bakery. BGN has also issued a brochure summarising the content of these 
courses.  
In the next step all workplaces were connected to a newly implemented 
exhaust system combined with installations providing an appropriate air flow in 
the whole room. 
Although at this time the manager did no longer show any signs of allergic 
reaction when working in the bakery he continued to improve the prevention 
measures by taking part in the development of a flour moistening machine. 
The flour is transported from the storage hopper to the mixing-head by means 
of a conveying screw. There the flour is moistened with an adjustable 
predefined amount of water. The water binds the fine particles of dust to a 
harmless particle size, whereby the development of dust is reduced by up to 
98%.  
As a fourth preventive measure the manager participated in the development 
of dust reduced release/separating flours which are meanwhile also available 
on the market and are increasingly used by bakers at their workplaces. 
 
Since almost twenty years now the manager has not yet shown symptoms of 
baker’s asthma and no other employee has developed this sickness in this 
bakery. 
 
Proposals, alternative measures: 
The company has implemented an exhaust system and a machine for moistening the flour. Only one system 
would be necessary to provide protection against baker's asthma, in this alternative scenario only the flour 
moistening machine will be considered. 
 
 
 
 
 
 

Flour with and without 
moistening 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Company measures as described above 
Considered costs for preventive measures: courses offered by the insurer: 720 Euro annually, exhaust 
system: € 33,000, machine for flour moistening: € 15,000. 
Conservative assumption: the costs related to the cases would be reduced by 90%. 
 
Scenario 2: Company measures as described above 
Optimistic assumption: the costs related to the cases would be reduced by 100%. 
 
Scenario 3: Alternative scenario 
The company has implemented an exhaust system and a machine for moistening the flour. Only one system 
would be necessary to provide protection against baker's asthma, in this alternative scenario we consider 
only the flour moistening machine and calculated that the cases would be reduced by 100% as indicated by 
the accident insurance association. 
 
In addition to the health aspects, test-trials have shown that, among other benefits, the moistening of the 
flour considerably improves the workability and the quality of the dough. 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value -618.38 2,325.56 15,985.83 
Profitability Index 0.98 1.06 1.96 

Benefit-Cost Ratio 1.1 1.2 2.4 

 
 
Investing in the above described measures shows a negative NPV (profitability index: € 0.98 return for each 
euro invested) in the more conservative scenario 1. The more optimistic scenario 2 shows a better result, 
based on the company’s experience that the costs of work-related absences due to baker’s asthma could be 
reduced completely during the following years. Scenario 3 requires an investment for only one technical 
measure (in this case the flour moistening machine), which is sufficient, and shows therefore a very positive 
result. The difference in the NPV between the first and the second scenario, although the underlying 
assumption is only slightly different (95 versus 100%), can be explained by the fact that investing in these 
prevention measures requires a substantial investment. Furthermore, one also has to consider the fact that 
in the benOSH study a four year time span was adopted for every cost-benefit analysis. However, for the 
investment in these measures a longer time span would have been also acceptable since such an 
investment can be depreciated over a longer period. However it can be assumed that the technical and 
training measures would not only reduce baker’s asthma but would also improve health and safety in general 
as well as the motivation of staff. As mentioned above, test-trials have shown that the moistening of the flour 
considerably improves the workability and the quality of the dough leading to better productivity and 
customer perception. 
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Case 10 Allergic to epoxy: early warning symptoms 

 
Company Description 
 
This construction company uses epoxy resin and hardener to line large floors e.g. in car parks. 
 
 
Case-study 
 
In companies processing large amounts of epoxy resins and 
related hardeners we can often find workers developing an 
allergy.  
In the presented German company employing about 160 
workers, there are one hundred of them showing slight 
symptoms and one worker with severe problems who had 
finally to give up his work because he was running the 
danger of developing an allergic shock. There is a high 
fluctuation in the company. Many workers try to leave the 
company after a short while. 
 
Based on the cost assessment of cases due to the development of an allergic reaction to epoxy, it became 
clear that if no additional preventive measurements are taken, the costs related to this type of cases can vary 
between € 414,687.22 and € 439,320.58 over a four year time span. Below an example is given of the costs 
of such a case. From the perspective of investing in preventive measures, these costs can be considered as 
benefits (avoided costs). The cost-benefit analysis looks at the potential benefit of investing in the below 
specified measures. 
 
 
Example: What does a case of allergy against epoxy cost? 
 
In order to make this cost-benefit analysis, costs from four cases were analysed: three of low and one of high 
severity. (Low severity: absence of up to 15 days, medium severity: absence between 16 and 35 days; high 
severity: absence of more than 35 days or fatal accident.)  
 
The following example gives some further details. 
 
The worker developed an allergic reaction when working with epoxy resin and hardener in 1997. It became 
worse and he could only work when taking drugs. Finally he had to report sick for about a half year and the 
doctor said, he should give up working with epoxy resin, because he would end up with an allergic shock and 
asthma. The accident insurance association for the construction sector paid for treatment, cure and 
rehabilitation. The company paid his salary for 30 days (€ 5,520). After six weeks the salary was paid by the 
accident insurance association (€ 10,258). Further losses were incurred because colleagues had to work 
overtime (€ 10,511) and the company had to employ a temporary worker (€ 4,600). Also the treatment at the 
first aid station (€ 46), the investigations by OSH specialists (€ 50), administrative follow-up (€ 60) and the 
reorganization of the work (€ 140) led to further costs. 
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Cost of the case (Matrix) 
 
 

Human € 
absence of the victim – period of time which the employer must pay salary 5,520.00 
costs of a replacement (temporary worker) (additional costs) 4,600.00 
overtime of colleagues to compensate 10,511.00 
first aid and reporting (first aid worker) 46.00 
Organisation  
accident investigation by OSH specialist (internal) 50.00 
administrative follow-up 60.00 
reorganising the work 140.00 

 

  Human Equipment Environment Product Organisation TOTAL 
Goods 316.71 0.00 0.00 0.00 8.75 325.46 
Services 4,863.93 0.00 0.00 0.00 7.50 4,871.43 
Personnel 16,182.57 0.00 0.00 0.00 256.25 16,438.82 
Depreciation  1,055.70 0.00 0.00 0.00 2.50 1,058.20 
  22,418.91 0.00 0.00 0.00 275.00 22,693.91 

 
The analysis shows an estimated cost for this particular case of € 22,693.91. The largest impact on costs is 
associated to human factor, specially focusing on personnel costs (€ 22,418.91). 
 
 
Prevention Measures 
 
The company provides personal protective 
equipment, e.g. general chemical gloves (changed 
daily) and masks, however skin contact cannot 
always be avoided. Besides general instructions 
also special instructions for new comers are 
offered. 
 
Proposals, alternative measures: 
According to the accident insurer strict preventive 
measures, especially avoiding any skin contact, 
can prevent allergies: proper butyl gloves changed 
daily, overalls, masks, goggles, skin care 
products, safe containers (hardener can be added 
to the resin without contact), buying special mixers 
which do not produce splashes, looking for less 
hazardous products, special training (how to mix 
the components, how to keep handles clean, how 
to store ready mixed remains, ...). 
 
 
 
 

Photo left:  
This safe container 
includes resin and 
hardener. The hardener 
is released into the resin 
by piercing the inner 
capsule. 
  
Photo right: 
Pistol integrated mixing 
of components 
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Cost-benefit analysis 
 
In the framework of the cost-benefit analysis, three scenarios were considered as described below.  
 
Scenario 1: Company measures as described above 
Special instructions for newcomers (50 persons x 1 hrs x 23 Euro = € 1,150) 
Conservative assumption: the costs related to epoxy cases are reduced by 1%. 
 
Scenario 2: Company measures as described above 
Optimistic assumption: the costs related to epoxy cases are reduced by 5%. 
 
Scenario 3: Company measures as described above plus proposed measures 
When following the suggestions of the insurer the company would have the following additional costs: study 
for less hazardous products, safe containers, appropriate PPE: € 100, difference for gloves € 3 (3 x 100 
workers x € 200 = € 60,000), special mixer: 10 per € 1,000 = € 10,000; additional instructions: 100 persons x 
0.5 hrs x 23 ca. € 1,200. 
In this alternative scenario we calculated according to statements from the insurer, that the costs related to 
the cases would be reduced by 70%. 
 
In addition to the tangible benefits this prevention approach will also improve the workers motivation. 
 
 
 Scenario 1 Scenario 2 Scenario 3 
Net Present Value -382.75 7,210.11 23,411.59 
Profitability Index 0.67 7.27 1.32 

Benefit-Cost Ratio 0.9 3.5 1.2 

 
 
Investing in the above-described measures the more conservative scenario 1 shows a negative NPV 
(profitability index: € 0.67 return for each euro invested). The more optimistic scenario 2 shows a very good 
result, based on the assumption that the costs of work-related absences due to allergies could be reduced 
by 5% during the following years. Scenario 3 requires an investment for comprehensive measures as 
recommended by the accident insurer and shows a positive result. The difference in the NPV between the 
first and the second scenarios can be explained by the little investment needed and the underlying 
assumption (1 versus 5%). The alternative scenario, although the investment is much higher, still shows a 
clear profitability and the largest savings. It can be assumed that the measures would not only reduce 
allergies considerably but also would improve the motivation of staff, decrease the fluctuation and lead to 
improved productivity. 
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Conclusion 
In general, the case studies support the fact that investing in occupational safety and health is profitable. The 
economic indicators differ but the projects do result in positive net present values. Both the profitability index 
and the benefit-cost ratio show the positive impact of the projects. Especially when several measures are 
brought together into a comprehensive programme, a positive return can be expected. However, because 
the results of a cost-benefit analysis are influenced by many variables, they have to be interpreted carefully. 
It is clear that elements such as the existing OSH practice, the type of intervention, the type of company, the 
safety culture, etc. affect the results of cost-benefit analyses. But, the impact of all these variables cannot be 
excluded since they are an inherent part of tailor-made case studies. 
 
In times of crisis, restructuring and reorganisation, management is especially focussed on cost-cutting in 
order to maximise profits in a competitive market. This strategy often leads to cutting the expenditures for 
health and safety, instead of focussing at cutting avoidable costs (such as the costs of accidents at work and 
work-related ill-health) that offer no added value. Furthermore, developing and implementing prevention 
measures should be considered as investments generating a reduction or elimination of avoidable costs 
linked to accidents and ill-health. In this way, investing in health and safety creates benefits - equal to the 
reduction of the avoidable costs – that add value to the firm. Moreover, investing in health and safety will 
also increase the productivity and the performance of the staff and the equipment, thus creating a double 
added value to the firms’ profit.  
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