
 

 

1 

 

  

 
 

 

 

 



 

 

2 

 

 

Svensk titel:  Kostnadseffektivitet för ergonomiska 

interventioner 

Utvärdering av en beräkningsmodell. 

 

Författaren svarar själv för framförda åsikter, slutsatser och resultat. 

Examinator: Andrea Eriksson, Skolan för Kemi, Bioteknologi och Hälsa 

Handledare: Peter Sillén, Jörgen Eklund, KTH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3 

 

 

Sammanfattning 

Ett flertal studier har visat att arbetsmiljön påverkar företags effektivitet. 

Företagsledningen är sällan medveten om till vilken grad arbetsmiljö-

problem påverkar produktivitet, kvalitet och sjukfrånvaro. 

Litteraturstudien i detta projekt visade att förbättringar inom ergonomi 

generellt sett är kostnadseffektiva. Det är mest gynnsamt att arbeta 

proaktivt samt participativt, det vill säga i samarbete med medarbetarna 

på den lokala avdelningen. Ett effektivt, systematiskt arbete med 

riskbedömningar och interventioner minskar behovet av att göra en 

beräkning av lönsamheten. Propositioner för egenskaper hos 

kostnadseffektiva beräkningsmetoder togs fram i denna studie. Dessa 

propositioner var; ” Enkelhet och god användbarhet”, ”rätt innehåll för 

målgruppen”, ”hög förmåga att bedöma risk”, ”personalfokus”, ”korrekta 

standardiserade värden”, ”rätt fokus” och ”optimal design”. Scania CV, 

producent av lastbilar och bussar, har tagit fram en beräkningsmodell för 

kostnadseffektivitet hos ergonomiska interventioner. Utvärderingen av 

denna modell med semistrukturerade intervjuer visar god samstämmighet 

i att det behövs enkla kalkylmetoder som grundar sig på systematiska 

riskbedömningar. 

Summary 

Several studies have shown that the work environment affects company 

performance. The managers are seldom aware to which extent work 

environment problems affect productivity, quality of delivery and sick-

leave in their organisation. The present literature study showed that 

improvements regarding physical ergonomics generally are shown to be 

cost-effective. The most beneficial way of working is through proactive 

measures interactively with employees. An efficient, systematic way of 

performing risk assessments and interventions reduce the need for a 

calculation method. This study identified propositions for properties of 

calculation methods. These propositions were : “Simplicity, high 

usability”, “Right content for the target group”, “High ability to measure 

risk”, “Focus on staff”, “Correct standardised values”, “Right focus” and 

“Optimal design”. Scania CV, a producer of trucks and buses, has 

developed a calculation model for cost-effectiveness of ergonomic 

interventions. Evaluation of this model with semi-structured interviews 

showed agreement regarding the need of a simplified calculation method, 

based on systematic risk assessments. 
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1. Introduction 
 

1.1  Background 
 

Several studies have shown that the work environment affects company 

performance (Dul and Neumann 2009). Managers are seldom aware of to 

which extent the work environment problems affect productivity, quality 

of effort, sick-leave and turnover of staff in their organisation. It has been 

shown that improvements regarding physical ergonomics generally are 

cost-effective (Rose et al. 2013). Dul and Neumann (2009) strongly argue 

that ergonomists must learn to present ergonomic problems in business 

terms in discussion with management and other stakeholders.  

How can ergonomics support the company's business strategy in order to 

be profitable? The benefits of improvements within physical ergonomics 

have previously mainly been discussed in terms of health benefits. The 

improvements are not so often discussed in financial terms. Research and 

experience has shown that physical ergonomics is closely linked with 

quality and productivity (Eklund 1995, 1997; Falck 2014; Almgren and 

Schauring 2012). For this discussion the broad definition of ergonomics, 

proposed by the International Ergonomics Association (IEA) is used: 

"Ergonomics is an interdisciplinary research and application area that 

deals with the human-technology organisation interaction in order to 

optimise health and well-being as well as performance in designing 

products and work systems". The definition means that ergonomics has 

both a social goal in well-being and an economic goal in overall system 

performance. Ergonomics considers both physical, psychological, 

cognitive and organisational factors. Ergonomic interventions are looking 

for solutions in both technical and organisational areas. Performance 

aspects can include e.g. volumes, lead time, quality levels and operation 

costs. 

A major aim for improvements of the work environment is an overall 

system performance. The Occupational Health at the truck and bus 

producer Scania CV strives to make continuous improvements of physical 

and cognitive ergonomics. The improvements in ergonomics are likely to 

improve both quality and productivity. This would result in an improved 

overall system performance. 
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1.2  Prevention of work environment risks at Scania 
 

Scania CV is a Swedish truck and bus producer and service provider. The 

head office of Scania CV is situated in Södertälje. The company has 

internal Occupational Safety and Health (OHS) departments at the major 

units globally. In the Occupational Health Departments the work is 

organised in multiprofessional teams. Each Health team consists of the 

following professions: OHS physician, OHS nurse, psychologist, 

occupational health engineer, health promotor and ergonomist. The 

ergonomists are registered physiotherapists with a university degree in 

physical ergonomics. The safety and health activities are integrated into 

the “Scania Way” and the daily activities on the shop-floor. The active 

local ergonomic improvements are taking place within the production 

units. The majority of the work stations within Production and Logistics 

are being risk-assessed regarding the risk of developing musculoskeletal 

disorders.  

The daily work in Scania production units incorporate ergonomic risks 

due to manual handling and repetitions. The most common risks are 

repetitive movements for fingers and wrist, adverse working positions, 

heavy lifting and high pressure forces. The area of physical ergonomics at 

Scania has developed considerably since 2010. The standardised 

methods; Scania Ergonomic Standard, are named SES Design, SES 

Assembly and SES RAMP. SES Design is used for proactive work when 

designing components for the trucks and buses and planning new work 

positions. SES Assembly is used in tacted assembly work and SES 

RAMP is used in machining and logistics. The methods are global within 

Scania and are supposed to be used at all production units. The risk 

assessment methods have been spread to engineers and operators through 

compulsory courses.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

The standardised methods are used locally by production engineers and 

operators in collaboration.. The goal is to assess all workplaces regarding 

the risk to obtain muscle and joint disorders and to make improvements 

when needed. Most production and logistic areas are working actively 

with continuous improvements of safety and ergonomics.  Improvements 

are monitored by the management at the production units using goals in 

strategic plans.  
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In the logistics and machining departments the risk assessment method 

“SES RAMP-method is used (Lind 2017, Figure 3). RAMP is a risk 

assessment method for manual handling proactively. 

(https://www.kth.se/en/forskning/artiklar/de-ska-minska-

belastningsskadorna-1.731841). The following factors are examples of 

factors assessed in the SES RAMP method: repetitive movements, static 

work positions for the neck, shoulder, lumbar back and wrist, lifting 

torque in all manual lifts and push- and pull forces. Objective 

measurements of duration time, weights, pressure forces, levers etcetera 

are performed through the assessment. The risk assessment results are 

categorised as “Red”, “Yellow” or “Green” risk level for obtaining 

WMSD (work related musculoskeletal disorders) (Lind 2017). Within the 

Risk assessment methods SES Assembly and SES RAMP, operators are 

also asked about their subjective opinion on the level of strain and muscle 

and joint symptoms for each work position.   

The results of the risk assessments are used in systematic improvement 

activities, which are performed locally in the major production 

departments. The local improvement activities can be described as 

"participative ergonomics" (Rivilis et al. 2008; Hendrick 2003.) The 

participatory approach to ergonomics relies on actively involving workers 

in implementing ergonomic knowledge, procedures and improvements. 

The participative ergonomics approach includes better identification of 

hasardous manual tasks. The practical solutions are often improved 

because of the workers´ hands-on experience and relevant knowledge and 

experience of the task. Participation in ergonomic improvements can give 

benefits in form of better quality in the production or in the products 

(Motamedsade et al, 2003, Eklund 1999.) There is a concurrence between 

these studies on the benefits of participative ergonomics. 

Operators and production leaders at Scania are encouraged to actively 

influence the technical ergonomic improvements in cooperation with 

production engineers. This is a part of the continuous improvements in 

the “Scania Way”. The participation in the design of improvements and 

tools increase the possibility of usage of tools and/or recommended 

working technique at work positions with a high load (Berlin 2017; 

Hendrick 2003).  

A successful participative ergonomics program requires initial and 

continuing resources and moral and financial support from the 

management (Hendrick 2003;, Motamedzade et al., 2003, Monroe et al. 

2012). Economic considerations could be an issue when prioritising 

which technical improvements should be implemented first. 

https://www.kth.se/en/forskning/artiklar/de-ska-minska-belastningsskadorna-1.731841
https://www.kth.se/en/forskning/artiklar/de-ska-minska-belastningsskadorna-1.731841
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Figure 1: Scania Ergonomic Standard Assembly, a risk  

assessment method. The level of risk is described as a 

traffic light with Red, Yellow and Green risk. 
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Figure 2: Visualisation of SES Assembly. (Svensson & Sandström 1995 

p.15). The areas of risk covered in SES Assembly include:  Repetitive 

movements, work posture, static muscle work of neck, shoulder, back and 

wrist, lifting torque, push- and pull-forces and the torque of tightening 

tools. 
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Figure 3: The RAMP tool: Risk Assessment for Manual Handling 

Proactively, developed by Linda Rose and Carl Lind , KTH. 

https://kth.app.box.com/s/oh9lsxzd9rk443cc8rg7ariidtehzusb 

https://kth.app.box.com/s/oh9lsxzd9rk443cc8rg7ariidtehzusb
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At Scania the management has embraced the link between productivity, 

quality and ergonomics. A study has shown the close relationship 

between stop-time and other quality problems and “Red” SES-points at 

the assembly line at Scania in Oskarshamn (Ivarsson and Ek 2016). These 

findings have contributed to the development of ergonomic 

improvements and the employment of ergonomists. The ergonomists at 

the Occupational Health at Scania are independent expert resources. They 

have a close cooperation with units within design, machining, production 

and logistics. The ergonomists have assignments within the production on 

a daily basis. Most production units have employed local ergonomics 

coordinators who administer risk assessments and ergonomic 

improvements. Major teaching efforts have been made in order for many 

employees to get basic knowledge of physical ergonomics. 

In 2010 some production engineers at Scania had problems to raise 

funding for ergonomic improvements in their unit. Therefore they 

requested assistance from the Occupational Health Department. A multi-

professional working group consisting of controllers, managers and 

ergonomists developed a Calculation model by the name “Scania 

calculation of ergonomics”. The method was aimed for calculation of 

costs when planning change of design or technical improvements. This 

calculation model has been considered by many to be too extensive and 

too time consuming.  

 

The calculation method has mainly been used by production engineers for 

calculation of the cost-effectiveness of suggested technical 

improvements. In this document there was input / output and calculations 

mainly of staff costs for sick-leave and employment and for quality 

problems and stop time at the production line. The objectives were to 

analyse if an intervention would be cost-effective or which of the 

proposed interventions would give the best payback. One calculation was 

made for a certain ergonomic risk at one work station/work area at a time. 

In this case it meant the result of a risk assessment with Scania 

Ergonomic Standard Assembly (Svensson and Sandström 1995) or SES-

RAMP (Lind 2017) (https://www.ramp.proj.kth.se/). Then it should be 

considered if a technical solution was preferable in the actual case or if 

the problem could be addressed differently. 

 
 

 

https://www.ramp.proj.kth.se/
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1.3 Aims and research issues 

 

The aim of this study was to; 

1. Identify relevant and recognised methods for analysis of cost 

effectiveness of ergonomic interventions, and important properties 

for such methods, from a literature study. 

2. Evaluate the present method for analysis of cost-effectiveness of 

ergonomic interventions at Scania (“Beräkningsunderlag 

Ergonomi”) compared with relevant experiences from the 

Automotive industry. 
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2. Theoretical framework 
 

2.1  Work-related problems 
 

Musculoskeletal disorders (MSD) are injuries or disorders of the muscles, 

nerves, tendons, joints, cartilage and/or spinal discs. Work-related 

musculoskeletal disorders (WMSD) are conditions in which the work 

environment and performance of work contribute significantly to the 

condition. WMSDs affect efficiency, productivity and overall quality in 

every organisation. The effects of incapacity and pain from WMSDs can 

affect several aspects of the performance at work, e.g. motivation, 

cognitive capacity, mood and mobility (WHO 2019). Despite intensive 

ergonomics research, work-related musculoskeletal disorders are the 

single most expensive category of work-related health problems in many 

countries (Bhattacharya 2014). WMSDs account for more than 30% of all 

worker compensation claims and more than 40% of all worker 

compensation costs in the USA (www.osha.com 2018). Preventing these 

costly WMSDs requires an understanding of where and when they occur 

in individual workplaces and among industries and occupational groups. 

Musculoskeletal disorders are associated with high costs for employers 

such as absenteeism, lost productivity, and increased health care, 

disability and worker’s compensation costs. There is a need to evaluate if 

ergonomic interventions are cost-effective (Berlin & Adams 2017; Nord 

Nilsson & Vänje 2018). 
 

 

2.2  Cost-effectiveness in work-environmental issues 
 

The majority of expenses in the work environment are indirect costs. It 

can be described as an iceberg where the most of the volume is hidden 

below the water (Rose 2011). Examples of indirect costs for deficiencies 

in the work environment are reduction of productivity and sick-presence 

at work. Abrahamsson (2000) studied work environment improvements at 

Swedish Steel AB. A profitability calculation showed that only 2 % of the 

financial benefits were related to savings on sick-leave costs and 98 % 

were related to productivity and quality improvements (Abrahamsson 

2000). 

 

http://www.osha.com/
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In a study of the private and the public sector in Sweden the employers 

productivity loss due to “sick-presence at work” was estimated to be five 

times higher than the cost for sick-leave (Johanson 1997). Effective 

interventions to improve work environment can give an increase in 

productivity. A study on the process- and manufacturing industry in 

Sweden showed that interventions in order to improve work environment 

and health increased the productivity by 3-5 %. The increase was due to 

improved work-ability (Roos and Jensen 2015). 

 

Are systematic improvements of the work environment cost-effective? 

Costs for improving work environment are rarely seen as investments 

(Dul and Neumann 2008). Physical ergonomics is in the view of 

managers generally not linked to business development. Ergonomics 

issues are rarely an integrated part of strategic goals. Dul and Neumann 

(2009) strongly argue that ergonomists must learn to present ergonomic 

problems in business terms. 

 

Tools for evaluating the cost-benefit of work environment interventions 

are available and can be applied for different purposes. These tools can be 

used proactively in the design of systems, workplaces and production 

lines. The tools can also be used reactively, in order to evaluate various 

scenarios meant to reduce existing work environment problems. The 

management can also use the tools strategically, as a part of sales support 

measures (Rose et al. 2013; Lohela-Karlsson 2014). An investment 

appraisal of capital expenditure in ergonomics had identified the 

relationship between the cost of the project and expected savings from 

four key-factors. The key-factors were: 1. labour turn-over, 2. 

absenteeism, 3. spoiled and defective goods and 4. productivity  The 

Labour turn-over costs include costs for recruitment and hiring. A high 

proportion of these costs is the difference in productivity between a 

trainee and an experienced employee (Lohela-Karlsson 2014). 

 

The absenteeism costs for work-related musculoskeletal disorders include 

compensation costs, medical costs and replacement costs. Product quality 

is often affected when employees suffer from work-related 

musculoskeletal problems. Pain and discomfort at work increase the risk 

of spoiled and defective goods (Falck 2014). Lohela-Karlsson (2014) has 

studied the correlation between work-related productivity loss and self-

screened productivity. More than 40 % of the employees in this study 

reported work environmental and health problems. The study concludes 

that employees who perceive work environmental and health problems 
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have a productivity loss which is 20-30 % higher than employees who do 

no experience such problems. This needs to be considered more when 

analysing costs for work environmental problems.  

The best way to raise awareness is through case studies that highlight 

how greater attention to ergonomics has brought about numerous benefits 

and cost savings in another business. (Falck 2014). The Automotive 

industry is one sector that has been particularly strong in ensuring that 

ergonomics considerations are made from the outset of projects (Falck 

2014.) 

In the 1990s, studies were performed at Linköping University about risk 

assessment of musculoskeletal disorders in the car industry. Eklund 

(1995) evaluated the relationship between ergonomic conditions and 

quality in car assembly. The results showed that the quality deficiencies 

were on average more than three times higher for the work tasks with 

ergonomic problems, compared with the other tasks. 

 

Hendricks (2008) presented 23 successful cases of which he found that 

good ergonomics projects typically give a direct-cost benefit of 1 - 2, to 1 

-10. The pay-back period varied in this study from 6-24 months. 

Hendricks calls attention to the fact that the language of business is 

money and accordingly ergonomic project proposals must be expressed in 

financial terms. Goggins et al. (2008) reported largely positive net 

economic effects of work environment interventions, including payback 

times typically of less than one year (Goggins et al. 2008; Rose 2013). 

The ROI, Return of Investment is frequently used to express the cost-

effectiveness of an ergonomic intervention. 

 

Maudgalya et al. (2008) reviewed eighteen published case studies with 

respect to productivity, quality, costs and safety. Regarding workplace 

safety initiatives, these studies showed an average increase of 

productivity of 66%, in quality 44 %, in safety records 82 % and in cost-

benefits 71%. In a few reported cases it took only 8 months to obtain 

payback in terms of monetary investment. Hendrick (2008) presented 23 

successful cases of which he found that good ergonomics projects 

typically give a direct-cost benefit, with a payback period of 24 months. 

There is a strong need for an ergonomics calculation model that can be 

used by ergonomists, engineers and other stakeholders who need to show 

the viability of ergonomics investment and the multiple consequences of 

inaction in economic terms (Rose 2013). 
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2.3  Proactive ergonomic work 

 

    When discussing cost-effective investments in physical ergonomics it is 

extremely important to establish ergonomic requirements early in the 

product and design process (Falck and Rosenqvist 2014; Hendrick 2003). 

Ergonomic considerations should be planned years ahead by designers, 

managers and production engineers. Both ergonomic and quality issues 

can be proactively solved through simultaneous risk assessment in early 

product development and hereby late reactive action costs can be greatly 

reduced (Falck and Rosenqvist 2014). 

 

     

Figure 4. Level of influence and associated costs for good production 

ergonomics (Berlin and Adams 2017 p.192, adapted from Lämkull, Falck 

and Troedsson, 2007). 
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At Scania it became compulsory in 2017 to risk-assess all new designed 

articles and new assemblies with the standardised risk assessment method 

SES Design. The method has not been fully implemented yet but a lot of 

initiatives have been taken. The results of the risk assessments with SES 

Design form the communication between the designers and the 

Production engineers. Strategic goals for new production line can include 

“how good” the physical ergonomics should be. The fact that more risk 

assessments are performed at an early stage in the Production design face 

will probably increase savings in the field of physical ergonomics in 

avoiding unnecessary WMSD´s and improving quality and productivity 

(Rose et al. 2013). 
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3.  Literature study 
 

3.1  Description of literature search 
 

The literature study was performed in august 2018 through examination 

of peer-reviewed articles. The literature search was performed in the 

databases Scopus and Ergonomics Abstracts.  

The literature search focused on responding to the following questions: 

1. What factors are considered in the literature important to 

include in an ergonomics benefit calculation?  

2. What are the quality criteria in the analysis of cost-effectiveness 

of ergonomic interventions?  

The inclusion criteria were peer reviewed articles from year 1995-2018.  

The search terms tested can be seen below in Table 1. 
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Table 1. Description of literature search. 

 Search terms Ergonomics 

abstracts, 

Years: 1995-

2018 

Database: 

Scopus 

Years 

1995-2018 

1 Ergonomic AND economic AND 

intervention AND risk assessment 

4 14 

2 Ergonomic AND finance AND 

evaluation AND method 

102 2 

3 Ergonomic AND cost-effective AND 

evaluation AND method 

46 14 

4 Ergonomic AND economic AND 

analysis AND method 

81 98 

5 Ergonomic AND 

finance AND analysis AND 

evaluation AND method 

82 2 

6 Ergonomic AND economic AND 

analysis AND method 

81 98 

7 Ergonomic AND economic AND 

analysis AND evaluation AND cost-

effective AND method 

2 3 

8 Work environment AND ergonomic 

AND return of investment 

2 3 

9 Work environment AND ergonomic 

AND economic AND method AND 

productivity AND quality 

1 2 

10 Work environment AND ergonomic 

AND economic AND method 

  

30 26 

11 

 

 

Work environment AND ergonomic 

 AND economic AND productivity 

AND quality AND method 

8 67 

12 Ergonomic AND economic AND 

productivity AND cost-benefit 

23 

Best relevance 

14  

Best 

relevance 

13 Ergonomic AND economic AND 

productivity AND cost-benefit AND 

method 

8 8  

14 Ergonomic AND (economic OR 

finance) AND (productivity OR 

quality) AND cost-benefit 

34 

Best relevance 

18 

Best 

relevance 

15 Ergonomic AND (economic OR 

finance) AND (productivity OR 

quality) AND cost-benefit AND 

method 

11 

Best relevance 

18 

Best 

relevance 
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All the abstracts for these categories were thoroughly read through. The 

most relevant articles were read in full-text, following the steps in Polit & 

Beck (2008). The inclusion criteria was high relevance and level of 

usability of methods for use in Occupational Health units. Single-case 

studies were excluded. Systematic review articles of high quality were 

prioritised. Articles on improvements in ergonomics were prioritised. 

This meant that other activities within the Occupational Health were 

excluded. The five most relevant articles were included in this literature 

study. The five articles are presented in Table 2 below. Four of these 

articles were systematic reviews, which improves the quality and 

relevance. The single article Rose et al 2013 was included because it 

includes an evaluation of nine different calculation methods which gives 

a broad spectra of relevant information.  

  

Table 2. The most relevant articles in the literature search. 
 

Jensen, I. et al. (2018). Economic Evaluation of Occupational Safety and Health 

Interventions From the Employer Perspective: A Systematic Review. Journal of 

Occupational and Environmental Medicine: 60 (2), 147–166. 

Rose, L. M., Orrenius, U. E. & Neumann, W. P. (2013). Work Environment and the 

Bottom Line: Survey of Tools Relating Work Environment to Business Results. 

Human Factors and Ergonomics in Manufacturing & Service Industries,5, 368-

381. 

Sultan-Taieb, H. ; Parent-Lamarche, A. ; Gaillard, A. ; Stock, S. ; Nicolakakis, N. ; 

Hong, QN. ; Vezina, M.; Coulibaly,Y.; Vezina, N. ; Berthelette, D. (2017). 

Economic evaluations of ergonomic interventions preventing work-related 

musculoskeletal disorders: a systematic review of organizational-level 

interventions. BMC Public Health, Dec 8.  

 

Tompa, E., Dolinchi, R., de Oliveira,C., Amick, B. (2010). A systematic review of 

workplace ergonomic interventions with economic analyses. Journal of 

Occupational Rehabilitation, 5, 220-134. 

 

Tompa E, Dolinschi R, de Oliveira C. (2006). Practise and potential of economic 

evaluation of work-place interventions for occupational health and safety. Journal 

of Occupational Rehabilitation. 16(39), 375-400. 

 

 

 

 

https://journals.lww.com/joem/toc/2018/02000
https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
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3.2 Main findings 
 

The relevance of the chosen articles was carefully assessed in order to be 

as relevant as possible in fulfilling the aim of this study. All abstracts in 

search number 12, 14 and 15 were meticulously read through in order to 

achieve best relevance. Some of the chosen articles were found in several 

searches which could imply a higher relevance. Four out of five of the 

chosen articles were recent systematic reviews in order to cover the 

maximum number of relevant articles and thoroughly cover the topic. The 

highlighted results below in Table 5 origins from the five articles that 

were chosen to be the most relevant.  

What is the credible factors that investments in ergonomic interventions 

is worth undertaking? Most published ergonomic intervention studies 

focus on an intervention´s effectiveness, not its cost-effectiveness. This 

may be due to limited competence in economic evaluation methodologies 

by occupational health and safety researchers (Tompa et al. 2010). The 

lack of evaluations of cost-effectiveness is also likely related to practical 

workplace limitations. The financial implications of ergonomic 

interventions are critical for decision making as well as knowledge about 

their effectiveness. Rose et al. (2013) studied economic evaluation of 

ergonomic solutions. The conclusion of their test of nine different 

calculation methods implied a need for increased research and 

development. Priorities include the need to clarify relevant linkages 

between work environmental factors and profit driven parameters and to 

incorporate these results into more practically applicable methods. The 

working environment affects company performance (Dul and Neumann 

2009). It has an economic impact on core factors such as productivity, 

quality, sick leave and turnover of staff. A calculation method of the cost-

benefit of ergonomic interventions has to include these main factors. 

Table 3 (Rose et al. 2013) specifies some examples of indirect costs 

related to work environment and only one direct cost: sick leave, 

insurance and medical costs. It is important to consider the indirect costs. 

For example, presenteeism costs form a considerable part of the total cost 

for work-related musculoskeletal problems. 
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Table 3.  Examples of costs related to the work environment (abbreviated 

from Rose et al. 2013. These example costs are interconnected and the 

cost profile will vary with sector and legislative contexts. Direct costs are 

marked in bold (1 item). 

 
 

• Production stoppages related to work environment problems 

• Productivity losses 

• Quality related losses (in-house and customer side) 

• Costs related to increased turnover of personnel 

• Lost opportunity costs related to reduced managerial focus 

• Presenteeism costs (reduced performance while still at work, preabsence) 

• Maintenance costs 

• Sick leave, insurance, and medical costs 
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Table 4. Main findings in the most relevant studies. 
 

Name of study, 

Authors 

Type of 

article 

Main findings 

 

Jensen et al. (2018) 

 

Economic 

Evaluation of 

Occupational 

Safety and Health 

Interventions from 

the Employer 

Perspective: A 

Systematic 

Review. 

 

 

Systematic 

review 

 

The result of the review did not create 

conclusions about specific interventions due to a 

limited number of economic evaluations and 

limited quality of the analysis of different health 

problems and health outcomes. The review 

highlighted the need for more well-designed 

studies that analyse diverse health problems. 

 

 

Rose, Orrenius 

(2014) 

Survey and 

evaluation of nine 

tools relating work 

environment to 

business results. 

Tools to analyse 

work environment 

risks and calculate 

their economic 

impact. 

 

Survey, 

evaluation 

 

Evaluation of three categories of tools: 1) tools to 

analyse work environment risks and calculate 

their economic impact 2) tools to develop and 

evaluate suggestions for intervening measures 

and investment analysis 3) investment analysis 

only. 

All of the tools evaluated here have been used to 

demonstrate the profitability of investments in 

the work environment and many published 

examples exist. 

The decision-support tools are available and can 

be used for different purposes: 1) proactively e.g. 

for design of articles and workplaces and 

production-line layout 2) reactively to reduce 

existing work environment problems or 3) 

strategically to support sales.  

 



 

 

24 

 

 

Tompa et al. 

(2006).  

Practise and 

potential of 

economic 

evaluation of 

workplace based 

interventions. 

 

Systematic 

review 

 

Choosing between one of the three key types of 

economic evaluation (cost-benefit, cost-

effectiveness, and cost-utility analysis) should be 

based on the objective of the intervention and the 

question being addressed by the study. Most of 

the studies identified with a full evaluation 

undertook a cost-benefit analysis, which is 

consistent with the literature on workplace-based 

interventions. A few studies utilised cost-

effectiveness analysis but unfortunately there 

were not any studies that undertook a cost-utility 

analysis. The review faced incomplete 

information about the nature of the intervention 

and incomplete calculations in many studies.  

 

Tompa et al. 

(2010) 

 

A systematic 

review of 

workplace 

ergonomic 

interventions with 

economic analyses. 

 

Systematic 

review 

 

 

 

 

Performing economic evaluations of OHS 

interventions can be difficult due to unknown 

factors. Many OHS units are external actors and 

do not have access to different factors which 

contribute to direct and indirect costs. There is 

little practical guidance in peer reviewed articles 

on how it should be performed. The review 

suggests a standard approach to calculations. 

 

Summary of Jensen et al. (2018) Economic Evaluation of 

Occupational Safety and Health Interventions from the Employer 

Perspective: A Systematic review 

 

Aim: The aim of this systematic review was to evaluate the cost-

effectiveness of OSH interventions from the employer´s perspective. 

Based on statistically significant results, eleven cost-effective OSH 

interventions were identified. 

Results of the study: Of the MSD interventions, five studies reported 

cost savings or monetary benefits in favor of the following interventions 

e.g. rehabilitation activities for patients with lumbalgia. The studies 

varied in quality and level of risk of bias. Different methods were used: 

some performed a cost-effectiveness analysis (CEA) and others a cost-

benefit analysis (CBA). The cost-effective studies reported the difference 
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between monetary benefits and program costs as net savings or benefits, 

or as the return on investment (ROI). They also identified the direct costs 

as well as the indirect costs of the interventions. The main economic 

consequence was savings due to reduced absenteeism or productivity 

loss. Other outcomes dealt with the reduction of pain and body ailment 

symptoms. The outcome indicators were also very diverse: number and 

costs of sick-days, workers injury compensation claims and costs for 

rehabilitation. The organisational environment had been identified as a 

determinant of the onset of non-traumatic WMSD. It might be more 

difficult and more costly to implement changes at the organisational level 

but it is probably the right approach to start at that level. 

The result of the review did not create conclusions about specific 

interventions due to a limited number of economic evaluations and due to 

limited quality of the analysis of different health problems and health 

outcomes. The review highlights the need for more well-designed studies 

which analyse diverse health problems.  

Lessons learnt: Employers wishing to invest in preventive interventions 

should recognise the importance of support and commitment from the 

management. The employees should participate and believe that the 

interventions are helpful. A full presentation of all important and relevant 

costs should be given. The costs should be measured appropriately in 

physical units, using valid instruments. The sources of valuation should 

be clearly stated, the main cost should not be calculated using tariffs, and 

the discounting should be done appropriately. The outcomes should also 

be measured appropriately, using valid instruments, while the valuation 

method should be clearly stated. There is a need for using control groups. 

It is important to have a strong support for the intervention program from 

co-workers, supervisors and top management to assure positive economic 

results.The study recommended that economic evaluations of preventive 

interventions should include information on the implementation phase. 

Performance of Systematic Risk Assessment of the risk to obtain WMSD 

is an adequate action to find out workers needs for intervention. The 

research group has developed the “Arbetshälsoekonomiskt 

analysverktyg” (“Occupational Health Economical Analysis”. 

Citation: “Employers wishing to invest in preventive interventions should 

recognise the importance of top and middle management support for and 

commitment to the intervention, employee’ participation, adequacy of 

intervention with workers’ needs as pre-requisites for improved 

musculoskeletal outcomes and positive financial outcomes”. 
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Table 5. Definitions of Return of Investments (ROI), present value and 

benefit-cost-ratio. 

 
 

Return on Investment (ROI) is a performance measure, used to evaluate the efficiency 

of an investment or compare the efficiency of a number of different investments. ROI 

measures the amount of return on an investment, relative to the investment’s cost. To 

calculate ROI, the benefit (or return) of an investment is divided by the cost of the 

investment. The result is expressed as a percentage or a ratio. The return on 

investment formula: 

ROI = (Gain from Investment - Cost of Investment) / Cost of Investment 

In the above formula, "Gain from Investment” refers to the proceeds obtained from 

the sale of the investment of interest. Because ROI is measured as a percentage, it can 

be easily compared with returns from other investments, allowing one to measure a 

variety of types of investments against one another. 

Present value (PV) is the value of an expected income stream determined as of the 

date of valuation. The present value is always less than or equal to the future value 

because money has interest-earning potential, a characteristic referred to as the time 

value of money. 

Benefit-cost ratio (BCR) is an indicator, used in cost-benefit analysis, that attempts to 

summarize the overall value for money of a project or proposal. A BCR is the ratio of 

the benefits of a project or proposal, expressed in monetary terms, relative to its costs, 

also expressed in monetary terms. All benefits and costs should be expressed in 

discounted present values.  

 

 

Summary of Rose et al. (2013). Work environment and the bottom 

line. 

 

Aim: Survey and evaluation of nine tools relating work environment to 

business results. 

Results: There is evidence that many companies are not assessing costs 

of their work environment with any tools (Eklund et al. 2007; Neumann, 

Eklund, Hansson & Lindbeck 2010). There are different hypotheses to 

explain why the assessment is not performed. One is that critical factors 

are not measureable but have to be assessed. Another hypothesis is that 

the available tools are not suitable for the complex analysis needed. The 

time consumption and cost for evaluation could be another hypothesis 

together with no knowledge of these methods. This article surveys and 

https://en.wikipedia.org/wiki/Cost-benefit_analysis
https://en.wikipedia.org/wiki/Value_(economics)
https://en.wikipedia.org/wiki/Present_value
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evaluates nine available tools relating work environment to business 

results, see Table 6 below. The tools could be divided into three 

categories based on their analysis targets, ranging from analysis of work 

environment risks as well as calculation of their economic impact to 

solely investment analysis.All of the tools evaluated here have been used 

to demonstrate the profitability of investments in the working 

environment and many published examples exist. Rose and Örtengren 

(2000), for example, using MAWRIC, estimated that only 6% of work-

related personal injury costs were direct. Furthermore, using SCA 

(Nilsson and Rose 2004) estimated the costs of injuries at the company 

level to correspond to a third of its profits, suggesting that the indirect 

costs are significant. 

 

Table 6. Calculation tools evaluated by Rose et al. (2013). 

• The tool kit (Amador-Rodenzo 2005) 

• SCA (Rose and Örtengren 2000) 

• MAWRIC (Rose and Örtengren 2000) 

• WEST (Karling and Brohammer 2002). 

• ROHSEI (Linhard 2005) 

• The Balloon Model (Johanson and Johrén 

2001) 

• The Net-cost Model (Lahiri et al. 2005) 

• The Potential (Bergström 2005) 

• The ProductAbility Tool (Oxenburg et al. 

2004.) 

Lesson learnt: None of the nine tools include relevant impacts of the 

work environment on product quality, productivity and other core 

business parameters. The shortcomings of the methods imply a need for 

increased research and development. There is a need to clarify the 

linkages between work environment factors and to incorporate these 

results into more practically applicable methods. Understanding the 

economic consequences of inadequate work environment will lead 

ultimately to improved worker´s health. 
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Summary of Sultan-Taieb et al. (2017) Economic evaluations of 

ergonomic interventions preventing work-related musculoskeletal 

disorders: a systematic review of organisational-level interventions. 
 

Aim: To analyse the cost-benefit result of ergonomic workplace-based 

interventions aimed at preventing WMSD and to explore factors related 

to the implementation process. This was probably the first systematic 

review focusing on interventions at the organisational level. Nine studies 

were included.  

 

Results: The organisational environment has been identified as a 

determinant of the onset of non-traumatic WMSDs. Five studies that 

evaluated a very similar intervention with lifting equipment in health-care 

had savings with pay-back periods ranging from 3 to 5 years. In all 

studies lifting equipment and policies significantly reduced injuries and 

workers´compensation claims. The economic evaluation conducted varied 

from cost-effectiveness analysis, cost-benefit analysis, some estimated a 

payback period and some calculated a return on investment rate. The 

outcome factors were also diverse and varied from the number of sick 

days to injury compensation claims and health care costs. One main 

remark was that the adequacy of the intervention and the workers´ needs 

and employees´participation are favourable factors for positive financial 

outcomes. The absence of a control group is a crucial point according to 

this review but it may be very difficult to achieve this. The review 

recommended that future research on economic evaluation should include 

information on the implementation process in order to permit the 

interpretation of economic results and stress the generalisability of 

results. 

 

Lesson learnt: Employers wishing to invest in preventive interventions 

should recognise the importance of management support and commitment 

to the intervention, employee´ participation and the adequacy of 

intervention with the workers needs in order to make a positive financial 

outcome. 

 

 

 

 

 

 

https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
https://kth-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_wos000417518900002&context=PC&vid=46KTH_VU1_L&lang=en_US&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,Sultan-Taieb%20Economic%20evaluations%20of%20ergonomic%20interventions&sortby=rank
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Summary of Tompa et al. (2006) Practise and potential of economic 

evaluation of workplace-based interventions 

 

Aim: To review economic analyses in studies of work-place-based 

occupational health and safety interventions. To find evidence of their 

financial merits. 

 

Results: Main findings of this systematic review were: (1) few 

workplace-based intervention studies undertake economic analyses, and 

(2) the intervention studies that do undertake economic analyses present a 

mixed bag of methodological approaches and quality. This review 

attempted to summarise the key shortcomings in the method using 

examples from the literature study. Some of the issues identified may be 

due to limited competence and limited prioritisation of economic 

evaluation methods.  

An economic evaluation rests on the quality and appropriateness of the 

data employed in the analysis. Economic evaluation should be seen as an 

integral component of a workplace-based intervention study. The 

adequacy of the data should be assessed. A multi-disciplinary research 

team effort is called for. An economic evaluation can reinforce the merits 

of OHS investments. Not all organizations focus exclusively on financial 

concerns, and not all effective OHS interventions bring positive financial 

returns. An understanding of the costs and consequences of the set of 

intervention options provides invaluable information. 

Choosing between one of the three key types of economic evaluation 

(cost-benefit, cost-effectiveness, and cost-utility analysis) for a particular 

study should be based on the objective of the intervention and the 

question being addressed by the study. Most of the studies identified with 

a full evaluation undertook a cost-benefit analysis, which is consistent 

with the literature on workplace-based interventions. A few studies 

undertook cost-effectiveness analysis and no studies undertook a cost-

utility analysis. The study must provide new and relevant information on 

the intervention in order to be useful for the management. The review 

faced incomplete information about the nature of the intervention and 

incomplete calculations in many studies.  

This suggests the need for a standard approach to calculations, i.e. a 

reference case or a gold standard. In cost-benefit analysis, the costs and 

consequences of alternatives are best expressed as the net benefit of one 



 

 

30 

 

alternative over another. Other options include presenting the results as a 

cost-benefit or benefit-cost ratio. Cost-benefit ratio means monetary costs 

divided by monetary benefits and the reverse for the benefit-cost ratio. 

Other calculation options are return on investment and pay-back period 

calculations. Each approach may have advantages and disadvantages, but 

a standard is needed if studies are to be comparable. This review 

recommended The Net Present Value approach, which is the standard 

recommended by most methodology texts. The final value is best 

supplemented with clear reporting of absolute costs and benefits and their 

breakdown by category and time period, as well as other relevant factors 

that give insight into the scope of an intervention.  

Lessons learnt: Few work-place intervention studies undertake economic 

analyses and the studies that do present a mixed bag of methodological 

approaches and quality. An economic evaluation ought to be built into an 

intervention study at the planning stage. Economic evaluation should be 

seen as an integral component in the intervention and should be built on 

the effectiveness evaluation.  

Summary of Tompa et al. (2010) A systematic review of workplace 

ergonomic interventions with economic analyses. 

 

Aim: To examine the financial merits associated with ergonomic 

interventions. What is the credible evidence that incremental investment 

in ergonomic interventions is worth undertaking? 

 

Results: There are a number of articles in the literature search (see Table 

1) which covers case-studies, but no other review on this topic was found 

before this review was performed. Rivilis et al. (2008) undertook a 

systematic review on the effectiveness of participatory ergonomic 

interventions. This review found partial to moderate evidence that 

participatory ergonomic interventions can reduce musculoskeletal 

symptoms, workers compensation claims and sickness absence. In the 

manufacturing and warehousing sector strong evidence was found in 

support of the pay-back of ergonomic interventions. More than half of the 

studies in the systematic review had low quality economic analysis 

(Tompa et al. 2010). Performing economic evaluations of OHS 

interventions can be difficult due to unknown factors. Many OHS units 

are external actors and do not have access to different factors which 

contribute to direct and indirect costs. There is little practical guidance in 

peer reviewed articles on how this should be performed. It is a common 
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complaint in the assessments of the research literature on the economic 

evaluation of workplace interventions that “well designed and conducted 

evaluations of programme costs and benefits were nearly impossible to 

find” (Niven 2002). Some studies with cost and consequences in 

monetary terms use net present value, other the payback period, yet other 

a cost benefit ratio. This shows the need of a standard approach to 

calculations. Many of the high and medium quality studies undertook 

cost-benefit analyses, and used some variant of a human capital approach 

(a measure of productivity) to value absence time. It is important to 

consider at-work productivity changes due to the intervention. 

 

Lessons learnt: The review found strong evidence supporting the 

economic merits of ergonomic interventions in the manufacturing and 

warehousing sectors. There is a need for a more systematic consideration 

of the financial merits of ergonomic interventions and a further 

development of standardised analytic method. 
 

3.3 Commonly used analytical methods 
 

Here follows information on some commonly used analytical methods. 

The choice of methods was done within the literature study in this thesis. 

The criteria for choice of methods were according to some of the 

propositions in this thesis: “Simple, high usability”,”Right content for the 

target group”, “Ability to measure risk”, “Focus on staff”, and “Optimal 

design/Layout”.   

Cornell Return of Investment Calculator (Hedge 2001) 

This simple calculator helps you to estimate the potential financial 

benefits of an ergonomics intervention that you are planning to perform. 

The calculation is based on the salary of the employee or average salary 

of the employees; the number of employees; the expected productivity 

increase and the cost per employee of the intervention. For your guidance 

a 1% productivity increase is a performance change of less than 1 minute 

per hour. A Washington State Study of office ergonomics showed the 

median productivity increase following an ergonomic intervention was 

12%. The calculator will show you the estimated 1 year and 3 years % 

return on investment (ROI), and the payback period for the intervention. 
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Cornell Ergonomics ROI Estimator  Values  

Enter average annual salary   

Enter # employees   

Enter expected % productivity increase   

Enter cost per employee of the ergonomics 

intervention   

    

1 year ROI (%)   

3 years ROI (%)   

Payback period (months)   

Figure 5. Cornell Return of Investment Calculator (Hedge 2001). 

 

Washington State Ergonomics Cost Benefit Calculator (Goggins et al. 

2008). 

 

Washington State Ergonomics Cost Benefit Calculator (WSECBC) is a 

method for assessment of costs-benefits of ergonomics interventions into 

organization processes. Calculations are based on a review of 250 case 

studies in which organizations reported the outcomes of ergonomics 

programs. Calculations from increasing productivity and profit through 

health and safety are based on Oxenburgs findings (Oxenburg 1991). 

Benefits from WMSD reduction can be mathematically evaluated, taking 

into account reduction of number of employees complaints, clients claims 

as well as increase in production, costs for implementation of ergonomic 

solutions, annual savings etc. The cost-benefit assessment program 

WSECBC calculates long-term economic effectiveness. 
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Figure 6. Washington State Ergonomics Cost Benefit 

Calculator.https://www.ergo-plus.com/cost-justify-ergonomics/  
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 “Occupational Health Economical Analysis” 

(Arbetshälsoekonomiskt analysverktyg) (Jensen et al. 2018).  

 

In 2014 “Guidelines for lumbar back disorders” was published by “The 

occupational health guidelines group” at the Karolinska Institute and it 

was updated in 2018 (Jensen el al. 2018). It is a compilation of scientific 

evidence for investigation and treatment procedures. A new model for 

economic analysis of interventions has recently been released in Sweden 

(Jensen et al. 2018). It is called “Occupational Health Economical 

Analysis” from FHV-forskning (OHS-research) (Jensen et al. 2018). It 

was launched in Stockholm in June 2018. This tool´s objective is to 

evaluate the cost-effectiveness of interventions regarding low back pain. 

According to Professor Irene Jensen this tool for analysis could be used 

for all musculoskeletal disorders (personal contact 2018). This tool is 

using standardised values for the risk to obtain low back disorders. It is 

said to be a reliable and valid tool, introduced by researchers in the field 

of health economics in order to be used by Swedish Occupational Health 

Services.  

The analysis tools could be used to see financial consequences and find 

out if efforts are cost-effective. The occupational health analysis tool is 

developed based on previous research in the work environment and 

economy. It is structured according to the three economic issues that 

employers face when deciding on occupational health and safety: the cost 

of ill health, the health impact of the health and the cost effectiveness of 

the efforts. The analysis tool consists of two parts: An activity analysis 

and a working health economics calculation (see figure 1). Both are 

recommended for a complete survey. The calculation tool, based on 

employee economics models, provides a method for calculating 

employer's costs for low back pain. Jensen has agreed on the usage for all 

musculoskeletal disorders (personal contact 2018). The tool combines 

research results in the work environment with user-friendly calculation 

models.Further studies should be performed to evaluate this tool, starting 

by saving a file of case studies. This pilot could be a subject for a new 

study. The file of case studies could be used by new employees to learn 

about calculation on cost-effectiveness and learn about which ergonomic 

improvements have been cost-effective (Berlin & Adams 2017). 
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Figure 7. Occupational Health Analysis Tool (Jensen et al. 2018) 

(Arbetshälsoekonomiskt analysverktyg, Kompetenscentret för 

företagshälsovård). http://www.fhvforskning.se/foretagshalsans-

riktlinjegrupp/arbetshalsoekonomiska-analysverktyget.  
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4.  Method 
 
4.1  Identification of and analysis based on 
propositions from literature 
 
After performing the literature review the following steps were 

performed: 

1.  From the literature review, an analysis was made in order to 

identify important properties regarding methods for calculation of 

cost-effectiveness of ergonomic interventions. Main messages from the 

papers regarding important properties were collected, structured and 

restructured in a relevant verbal form. These properties were summarised 

into propositions.  

2. Specific methods were identified, with the aspects from the 

propositions. See section 3.3: Commonly used analytical methods.  

3. Interviews were performed with experienced staff from vehicle 

industries. The interview guide was developed from the propositions. 

 

 

4.2  Method: Interviews and respondents 
 

Interviews 

Semi-structured interviews were chosen with the aim to receive 

concurrent answers. It was necessary that all respondents received the 

same questions on before-hand. The participants were recommended in 

invitation mails and telephone calls to prepare the interview by studying 

the “Scania calculation of ergonomics”. 
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Respondents  

The nine respondents came from four different professions and from four 

different vehicle industries. The participants are presented in Table 7. The 

aim was to find good informants with long experience from the 

automotive industry, in order to create concurrent information regarding 

the use of ergonomics benefits calculation. There is a limited number of 

vehicle manufacturing industries in Sweden, which limited the selection 

of possible respondents. One possible respondent from a technical 

manufacturing company withdraw his approval of interview due to lack 

of time. 

The nine respondents came from four different professions and from four 

different vehicle industries. The participants are presented in Table 7. The 

aim was to find good informants with long experience from the 

automotive industry, in order to create concurrent information regarding 

the use of ergonomics benefits calculation. There is a limited number of 

vehicle manufacturing industries in Sweden, which limited the selection 

of possible respondents. One possible respondent from a technical 

manufacturing company withdraw his approval of interview due to lack 

of time. 

The selection of respondents was done in order to choose competent 

professionals with adequate long work experience eg. over five years 

within ergonomics in the automative industry for the objective of this 

study. All respondents were during the interviews working at different 

vehicle manufacturing industries in Sweden. All participants either 

worked in Occupation Health Department or collaborated with 

ergonomists at the company´s Occupational Health Department. Six 

respondents were working at Scania and three respondents were working 

at three different vehicle manufacturing industries.  

All respondents were informed per mail and telephone calls about the 

objective of the study, the current calculation model and the interview 

questions. The time for the interviews was set to a maximum of 45 

minutes. All participants were asked to study the calculation method 

briefly. They were informed that the interviews were to be recorded and 

transcribed.  
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Table 7. List of respondents: 

Respondents  

1. Ergonomist Scania 

2. Production engineer Scania 

3. Production engineer Scania 

4. Production engineer Scania 

5. Process engineer NEVS 

6. Technical manager Scania 

    7.  Controller Scania 

    8.  Ergonomist Volvo Trucks 

     9.  Ergonomist Volvo Cars 

  

An ergonomist at Scania who participated in the development of the 

current calculation model “Beräkningsunderlag Ergonomi” in 2011 was 

one of the respondents (Respondent number 1). The other two 

ergonomists work at two different vehicle industries. All of the 

production engineers work actively with technical ergonomic 

improvements. Three production engineers work at Scania and one 

process engineer at another car industry. The technical manager and the 

controller work at Scania. All respondents were competent professionals 

with adequate experience of at least three years in current position in a 

vehicle industry in Sweden. 

 

Interview questions 

The interview questions were designed to cover objectives, important 

factors and usability of the calculation method. The main focus of the 

interviews was to cover the effectiveness and usability of the calculation 

method and suggestions for improvement. 
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4.3 Information and interviews 

 

All respondents were informed about the study by mail and telephone 

calls with background material and the questions. They were asked to 

give a consent of their participation in the interview study and that the 

results of the transcribed interviews could published. They were 

requested to look through the “Scania calculation of ergonomics” 

(“Beräkningsunderlag Ergonomi”) before the interview. All interviews at 

Scania were performed in conference rooms. Four of the interviews were 

done by Lync meetings due to long distance. All interviews were 

recorded and transcribed. The interview guide was created from different 

aspects of some of the propositions of this thesis. 

The following questions were asked: 

 

1) What are the objectives for such a calculation model? 

2)  For what type of decisions is a calculation model valid? 

3) What is the content of an ”ideal” calculation method? 

4) How do you consider the usability of the model? 

5) What factors make the model simple to use? 

6) What are the disadvantages of the model? Something that makes it 

not so much used today? 

7) What factors are important to you in a new calculation model? 

8) How long should it take to fill in the model? 

9) Should a calculation model need calculations on beforehand or 

should it be filled in directly? 

Validity: The analysis of the interviews has a potential to develop 

concurrent information. The validity is higher when the interviewer and 

the respondents are competent and experienced in the field. The selection 

of respondents was as previously described done according to relevant 

competence and experience. 
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4.4 Final analysis 
 

All interviews were recorded and later transcribed. Every sentence was 

transcribed, but not word by word. Below is a description of the steps 

taken in order to analyse the material: (Polit and Beck 2018, Kvale 2014). 

The first step taken was to meticulously read through the transcribed 

interviews. The second step was identification of important meaning-

bearing text parts. The text was then condensed and keywords were 

coded. Text parts were characterised. This step is called synthesising 

(Kvale 2014). The third and last step was the creating of themes and 

subthemes. 

 

Analysis of transcribed interviews, based on the propositions: 

1. Comprehension: reading through the transcribed interviews.  

2. Synthesizing: identifying of important meaning-bearing text parts, 

condensing and coding key words and characterising of text parts 

in all interviews. 

3. Theorising: Creating themes and subthemes. 

The level of reliability is improved when the level of concurrence is high. 

The objectives of an ideal model can influence the level of 

generalisability. 

Method of analysis: A deduction method was used, with a systematic 

testing of the propositions. From general theories a falsification is 

attempted (Kvale 2014). 

Limitations: This study will evaluate the existing calculation model and 

outline what factors are essential in the development of future models.  
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Figure 8.  “Scania calculation of ergonomics” (Beräkningsunderlag 

Ergonomi).   
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5. Results 
 

The results of this study consist of a literature study (see Chapter 3 

Literature search), seven propositions for cost effective calculation 

models and an evaluation of the “Scania calculation of ergonomics” 

(Beräkningsunderlag Ergonomi), through nine semi-structured interviews. 

 

5.1 Propositions for cost effective calculation models 
 

As a result of the performed literature study a number of criteria for this 

type of calculation models were identified. Below in Table 8 the author´s 

propositions of what makes a calculation model appropriate and of high 

quality is listed. The themes are “Simple, high usability”, “Right content 

for the target group”, ”Ability to measure risk”, ”Focus on staff“.The 

majority of the propositions have references from the current literature 

study. All references can be found in the reference list. The propositions 

might be of use when researchers design new calculation methods.  
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Table 8. Background propositions with references. 

Simple to use, high usability 

• Standardised values, few in-put data, simple calculation. Can be used in 

different work areas. (Rose 2013; Jensen 2018). 

• The model should be integrated in the ordinary routines when requesting 

funds for technical improvements (Rose 2013). 

 

Right content for the target group  

• Known appropriate factors/indata, applicable for the target group. (Rose  

2013; Tompa 2006) 

• Several target groups will make a more complicated calculation method 

(Tompa 2006). 

High ability to measure risk, to find what factors create the cost  

• Based on a valid, reliable risk assessment method. (Rose 2013). 

Focus on staff: rehabilitation, sick-leave, recruitment. (Jensen 2018) 

• The majority of costs are indirect, like loss of productivity due to sick-         

presence at work (Rose 2013). Difficult to know if a certain work 

position/work task really caused a certain musculoskeletal disorder. 

Would a standardised value for the cost of rehabilitation and 

recruitment be enough? Conformity over time, ability to be of use in 

different areas. A detailed calculation method might be used in different 

areas but might have poor usability due to the risk of many factors. 

Proper standardised values (Tompa et al. 2010) 

• Good usability. Time used to find indata is adequate. 

• Accuracy. Standardised values for staff factors like rehabilitation change 

over time, often quickly. Even if standardised values are correct, the 

estimation of the number on sick-leave in one area might not at all mirror 

the real frequency of WMSD:s (work-related musculoskeletal disorders.) 

High credibility/right focus (Rose 2013; Tompa et al. 2010). 

• A high number of factors give a higher credibility. A high number of 

factors makes follow-up more difficult.  
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5.2  Summary and categorisation of themes and 
citations 

    Below is a summary and a categorisation of themes of the answers from 

the nine respondents reported. The summary followed the order of 

questions: 

1) What are the objectives for such a calculation model? 

All nine respondents concluded that the main use of a calculation model 

is when requesting funding for ergonomic improvements. Two 

respondents stated that the second most important reason for calculating 

was when designing new articles and assemblies. Three respondents 

concluded that a calculation method should not be necessary. Their 

opinion was that the ergonomic risk assessment results should provide 

enough guidance for prioritisation of ergonomic improvements. One 

respondent suggested that the calculations could be used in strategic 

goals for ergonomics improvement. 

 

“I am not sure that it should be a calculation model. I believe that the 

production should use their own calculation models to analyse 

productivity and then there should be a checklist and some standardised 

values.”  (Respondent 1) 

“One learns through the use of a tool that works really well. You learn to 

think about ergonomics and economics. Thinking about the factors that 

are affected and when calculations are made you get knowledge that does 

not require use of the calculation model so much. You already have these 

arguments” (Respondent 1) 

 

2) For what type of decisions is a calculation model valid? 

Five respondents stated that investments in technical solutions to 

ergonomic problems is the most common decision. Two interviewees 

responded that the design of components is a less common decision.  

3) What is the content of an ”ideal” calculation method? 

Six respondents highlighted the need of standardised values for the cost 

of rehabilitation, costs for sick-leave and quality loss.  
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The standardised value could be e.g. the estimated median cost for a 

rehabilitation case, the median cost for recruitment including the cost for 

introduction and lost productivity. These standardised values are already 

in use at Scania when comparing with the cost of a technical improvement 

of physical ergonomics. The controller summarised that an ideal model 

would be very extensive and probably the usability could be worse. 

  4)   How do you consider the usability of the model?  

Five respondents believed that the “Scania calculation of ergonomics” 

is too time-consuming to be user-friendly. In-put data is needed from 

too many stakeholders. This fact affects the usability negatively, six 

respondents stated. Five respondents considered the usability to be too 

low due to the extent of input needed and the absence of standardised 

values. The time requirement to find indata was estimated by two 

respondents to approximately 20 hours, if the case needed indata from 

designers and HR department. One production engineer concluded that 

it is time that could be used for improving the work position 

ergonomically instead.  

 

5) What factors make the model simple to use?  

The excel sheet is clear and instructions are OK, but it could be 

improved, three respondents stated. 

 

6) What are the disadvantages of the model? Something that 

makes it not so much used today?    

The model is not using the results from the risk-assessment which   

respondents believe should be the most important prerequisite for the 

calculation. This statement came from five respondents. Three of the 

respondents stated that calculations should not be necessary. The 

result of the risk assessment should guide the improvements 

regardless of the amount of investment needed. 

 

7) What factors are important to you in a new calculation model?  

The severity of the physical ergonomic risks should determine the 

priority of the improvement, five respondents stated. Standardised 

values for staff costs: rehabilitation, sick-leave etcetera are the most 

common request. This was requested by six respondents. 
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It's not rehabilitation that costs, it is the production loss. (Respondent 7). 

 

8) How long should it take to fill in the model?   

Seven of the respondents concluded that the existing model is too 

time-consuming, that indata are too detailed. Three respondents set an 

exact maximum time requirement of not more than four hours. Three 

respondents stated that time used in calculation should be used for 

ergonomic improvements instead.  

 

“ The risk of an ideal model is that it becomes huge and time-consuming to 

find indata” 

“In an ideal method one should be able to use only the applicable parts” 

(Respondent 7).  

 

    These comments were stated by the controller, who in his/her 

professional role needs the exact figures and factors and is striving 

towards perfectness in detail. 

 

9) Should a calculation model need calculations in-beforehand or 

should it be filled in directly? 

Not all respondents answered this question. Two respondents stated 

that the calculation model should be filled in directly. 

 

Other comments: “The ergonomic improvements should be created 

proactively in the planning of the production, not changes due to bad 

ergonomics in the production reactively. Our current project is proactive; 

we create a new production line” (Respondent 2). 

 

  Table 9 below presents a categorisation of main themes in answers on 

“Scania calculation of ergonomics “ and number of respondents who 

gave similar, concurrent answers. 
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Table 9. Categorisation of main themes. The analysis of concurrent 

answers, number of respondents. 

 1 2 3 4 5 6 7 8 9 N 

Main use of a calculation model is when 

production engineers are requesting funding 

for ergonomic improvements. 

x x x x x x x x x 9 

The ergonomic risk assessment result should 

be the major input into a calculation. 

x x x x x     5 

A calculation of cost-effectiveness should be 

unnecessary if you work proactively and 

strategically with ergonomic risks. 

    x x   x 3 

The current calculation method is too time-

consuming. In-put data is needed from too 

many stakeholders. It affects the usability 

negatively. 

  x   x x x x 5 

There is a great need for standardised values 

of costs for factors regarding Staff: 

Rehabilitation, sick-leave, sick-presence, 

recruitment etc.  

x x  x   x x x 6 

The results of the calculation should be 

included into the Investment plan by the 

responsible production engineer. 

x x x x  x    5 
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5.3 Comments on the need of a calculation 

method 

”At my company we work nearly exclusively in a proactive way with 

physical ergonomics. We should always work proactively, calculation 

methods should not be needed. The Work Environment Law says you 

shall not injure your colleagues. You need to assess, understand the 

design, capture the problems and include the investments in the 

production planning budget, without discussions”  (Respondent 5). 

 

“ In our Assembly units we don´t need such a calculation model today. Our 

strategic plan regarding SES, Scania Ergonomic Standard and the fact 

that we listen to our co-workers and their perceived load and work-

related musculoskeletal problems is much more important than this 

calculation model. We don´t need this calculation model. It is never a 

problem to make investments that improves the physical ergonomics” 

(Respondent 6). 

 

    These comments indicated that the vehicle industries represented in this 

study consider physical ergonomics in their planning for new production 

lines/units and in their improvements of existing production. These 

vehicle companies perform advanced risk assessments of the risk for co-

workers to suffer from WMSD. Experienced Production engineers and 

ergonomists are here stating that they do not have problems in requesting 

funding for technical improvements regarding ergonomics. This might be 

due to managers understanding the close connection between good 

physical ergonomics and productivity and quality.  

 

          

 5.4 Comments on the usability 

“I believe you can simplify the method a lot. (Respondent 1).” 

“An ideal calculation method should include as few factors as possible 

and as many standardised values as possible. I prefer a clear instruction 

on the way of proceeding in the Excel file. A filled-in example would be 

useful. How much can one “Red” SES-item on two-hand-lifting 

cost?“(Respondent 2). 
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It is not possible to make a standardised value of how much one Red SES 

Assembly point costs. The ergonomic risks (categorised in 20 different 

“assessment points” in the SES Assembly method) differ a lot in 

magnitude in each work position which is assessed. The quality cost and 

staff costs for each Red SES Assessment point are difficult to establish 

precisely. 

“The time spent for the retrieval of input into the calculation sheet has to 

be weighed towards the need. It is not reasonable to use a full job week 

for one case. I believe one week could be needed in order to get all input 

from Purchase and Research and Development departments, HR 

departments etc. One can clearly see that there are many stakeholders 

and many Excel sheets” (Respondent 3). 

A calculation is not better than the most uncertain input-data that you put 

into a calculation. It is very difficult to estimate how many WMSD cases 

one “Red” work position may cause.  

”On the Return of investment: It needs to be put in the existing 

“Investment Plan”, presented by the responsible production engineer. A 

broad consensus is needed in order for this calculation method to be 

used.” (Respondent 6). 

The technical manager summarised the interview by pointing out that the 

calculation model must be accepted by the whole organisation and 

included in the ordinary way of working in the Production system: 

“ A citation from a quality manager at a car industry: “Why do we 

search for quality deviations? The experience from calculations of cost-

effectiveness or ergonomic improvements show us that we need to search 

for deviations in ergonomics” (Respondent 8). 

The ergonomist emphasised this citation by a quality manager he has 

collaborated with. 

  



 

 

50 

 

  6. Discussion   

6.1 Method discussion 
  

How well did this study fulfil the demands of validity and reliability? One 

probable strength was the literature study. It gave a rich background due 

to the results of four systematic reviews on reasons behind the cost-

effectivity of ergonomic interventions and how to calculate the benefits. 

The majority of the propositions have references from the chosen studies 

in the literature study. 

The results from the semi-structured interviews created a rich material 

which is rather concurrent (Table 9). What and to what extent could be 

interpreted from these results? Could they be generalised in any aspect?  

The concurrent part of the interview answers could be used as key factors 

in developing a new analysis method for the vehicle industry in Sweden.  

Another strength was that the interviewer had a long experience as an 

ergonomist in the vehicle industry. It improved the possibility to ask 

initiated follow-up questions. 

All respondents except the controller have been participating in 

improvement work in ergonomics. Their experience and competence 

certainly influenced the result and probably gave a richer result. The 

results would have been different if the respondents would not have been 

engaged in improving ergonomics.  

One weakness was the number of interviewees. A low number of 

respondents can affect the validity. The choice of respondents with the 

inclusion criteria; experience from improvement work within ergonomics 

made the choice limited. The choice of respondents was made by the 

interviewer, which could be a weakness or a strength. The time 

consumption for transcription of interviews created a practical choice of 

number of interviewees. Another weakness was that it can be difficult to 

interview in an objective way when the interviewer is engaged in the 

topic in the daily work. 
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6.2 Discussion of the results 
 

Scania puts effort and competence into the development of the method 

“Scania calculation of ergonomics” but the method has not been 

frequently used. How could a valid and reliable evaluation method be of 

frequent use within the Occupational Health Services? 

From the literature overview performed in this study, a number of 

recommended properties regarding methods for calculation of cost 

effectiveness of work environment interventions were identified. These 

recommendations were formulated as propositions, stating that a 

calculation method should be simple to use and have a clear design and 

layout. The calculation should be integrated in the ordinary working 

routines in the systematic work environment plan. Hendrick (2003) stated 

that ergonomic improvements are often most successful when they are 

carried out as an integral part of the organisations Total Quality 

Management (TQM) or a similar on-going improvement program.  

The “Scania calculation of ergonomics” (“Beräkningsunderlag 

Ergonomi”) covers design costs, rehabilitation costs and costs for 

recruitment. A multiprofessional cooperation is needed between design, 

HR-department and Occupational Health in order to find the input 

needed. Input are e.g. time used for redesign of products by research and 

development, facts about the work station and staff in the department, 

WMSD (work-related musculoskeletal disorders) that may be caused by 

the work station, sick-leave and recruitment costs from HR department 

(see Figure 8). 

The method should have the right content for the target group and a high 

ability to find the factors creating the risk and measure the risks. The 

focus should be on staff costs for rehabilitation, sick-leave and 

recruitment. The standardised values should be proper values and the time 

needed for the calculation should be adequate. “The time spent for the 

retrieval of input into the calculation sheet has to be weighed towards the 

need. It is not reasonable to use a full job week for one case”. A high and 

broad number of input-data factors would naturally give more credibility 

to the calculation. On the other hand if one calculation requires many 

hours to complete, the cost of man hours may exceed the savings (Tompa 

et al. 2006). Time is precious and much time is needed to accomplish 

suitable technical solutions to ergonomics problems. 
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At Scania it became compulsory in 2017 to risk-assess all new designed 

components and assemblies with the standardised risk assessment method 

called SES Design. The results of this method is being used in the 

strategic goals at some production units. This will probably increase 

savings in the field of physical ergonomics in avoiding unnecessary 

WMSD´s and improving quality and productivity (Rose et al. 2013).  

Further, several methods for cost effectiveness calculation of work 

environment interventions were identified, with aspects from the different 

propositions. Examples of relevant and recognised methods are e.g: 

“Washington State Ergonomics cost-benefit calculator” and ”Cornell 

Return of Investment calculator “. In Sweden, the 

“Arbetshälsoekonomiskt analysverktyg” (Work related health economic 

analysis tool) from the Occupational Health Services Competence Centre 

was published in June 2018. This method covers the main properties 

listed in the propositions.  

There is a need of standardised values regarding direct and indirect costs. 

The reduction of productivity and the costs for “sick-presence” and sick-

leave need to have a “price-tag” which is generalised (Sultan-Taieb et al. 

2017). According to Jensen (2014) the productivity loss is the major 

problem, not the cost of rehabilitation and insurance costs. 

These estimations known as standardised values could improve the 

usability at the same time as it would reduce the accuracy of the 

calculation. The standardised values have to be continuously updated. In 

the daily work with ergonomic improvements at Scania we discuss the 

standardised values of the median cost for a rehabilitation case and for 

new-employment of an operator. These cost-estimations origin from the 

HR department. This could be a practical way of comparing expenses for 

interventions with a median cost for one rehabilitation case or one 

operator who has to quit work due to a WMSD. 

Even if the standardised values are correct, the estimation of the number 

of sick-leave days in one area might not at all mirror the real frequency of 

WMSD. The current literature study showed that there is a need for a 

best-practise in economic evaluations of ergonomic interventions, i.e. a 

methodological standard on how an economical evaluation should be 

performed within Occupational Health Services.  



 

 

53 

 

It is interesting to reflect on the result that a majority of the interviewees 

concluded that a new calculation model should be based on the result of 

the ergonomic risk assessments. The results of the risk assessments 

indicate the level of risk an operator has to develop muscle and joint 

disorders. The level of risk should determine if any intervention is 

needed. Three respondents stated that a calculation of cost-effectiveness 

should be unnecessary if you work proactively and strategically with 

ergonomic risks.  

In the study by Rose et al. (2014) the majority of the tools for analysis of 

work environment improvements included the results of risk assessments. 

The results of valid and reliable risk assessment methods should guide 

how important it is to implement a technical improvement of physical 

ergonomics (Monroe et al 2012.) 

A minor part of the Occupational Health services activities in Sweden 

today are of preventive character. Risk assessment tools are highlighted 

as one way of fulfilling the intentions of preventive work (Nord Nilsson 

and Vänje 2018). The literature study showed that proactive, participative 

ergonomic improvement work can be a success factor (Sultan-Taieb 

2017). This current study could be an incitement for other companies and 

Occupational Health departments to continue striving for more proactive 

ergonomics work and letting the coworkers be participative in 

improvements.  
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7. Conclusions 
 

The present literature study showed that improvements regarding physical 

ergonomics generally are shown to be cost-effective. There is a great 

need for Occupational Health services and managers to perform 

calculations in order to show the cost-effectiveness of ergonomic 

interventions. 

In the literature overview several relevant studies highlighted the need of 

support from management and participation of employees in order to 

improve the effectiveness and cost-effectiveness of ergonomic 

improvements.  

The propositions of this thesis conclude that a calculation method should 

be simple to use and have a clear design and layout. The method should 

have the right content for the target group and a high ability to measure 

risk. The calculations should have the focus on staff costs and proper 

standardised values, high credibility and an optimal design. There is a 

great need for standardised values of costs for factors regarding staff, i.e. 

rehabilitation, sick leave, sick presence, recruitment etc. These 

propositions could be used when developing new calculation methods.  

The interviews regarding the “Scania calculation of ergonomics” pointed 

to that the main use of this calculation model is when production 

engineers are requesting funding for ergonomic improvements. A high 

number of interviewees concluded that the ergonomic risk assessment 

result should be the major input into a calculation. A “Red” SES 

Assembly result should imply a high priority for technical improvements. 

Also, this current calculation Scania method is too time-consuming. Input 

data are needed from too many stakeholders, which affects the usability 

negatively. A simpler calculation method with standardised values is 

needed in order to improve the usability. 

A systematic, proactive, research-based way of working with ergonomic 

requirements as early as possible in the product design phase could 

considerably reduce the need for economic calculations.  

Calculation of cost effectiveness might be unnecessary if the organisation 

works proactively and strategically to prevent ergonomic risks. 
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9. Appendix A: Citations 
 

Following the analysis; the coding and thematisation, the most meaning-

bearing citations have been quoted. The citations were enclosed in order 

to obtain transparency of results. 

 

Respondent number 1: Ergonomist, Scania, who 
participated in the development of ”Scania calculation 
of ergonomics” in 2011. 

The aim was to provide support for a better decision base when the 

business will make decisions about investments that affect the 

ergonomics. One learns through the use of a tool that works really 

well. You learn to think about ergonomics and economics. Thinking 

about the factors that affect and when calculations are made is that 

you get a knowledge that does not require use of the calculation 

model so much because you already have these arguments. I think 

you can simplify the model very much.  

That model was developed so very long ago, I think time ran past a little 

bit there. I think you can remove some parts, for example, to count on 

productivity, because the activities themselves are much better ways to 

count on. It is positive that some areas have been given an example and 

then it is enough. It has become easier to get technical improvements 

accepted. 

I do not really think it should be a model. On the other hand, you can 

have a model that shows where the key figure comes from. So the 

production management can go back and see how it's calculated in 

rehabilitation and not something that someone else found. An advantage 

of user-friendliness is that you can add two different options: before and 

after. There are some key figures in the model, for example, the cost of a 

recruitment on average. A rehabilitation? Those parts could be updated 

and lifted out as in a small template. Then you may not have to have huge 

calculations in general. You can never say that it is precisely this detail 

that causes people to have back pain or wrist problems, but that's a 

contribution to the problem. 

What's missing in the model? Results from ergonomic risk 

assessments. I would definitely like that. Production changes rapidly and 
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we need updated assessment results. I think it must be easy to fill in the 

model. I'm not sure it's going to be a calculation model. I would rather 

think that production should use its own calculation models to calculate 

productivity and then have a checklist and a few key figures (standardised 

values) as they enter the numbers into and then into a Power-Point 

presentation. What does the SES result look like? What does the sick-

leave figures state? What are the most common problems? What do we 

want to improve? 

 

Respondent number 2. Production engineer, Scania 

 

The purpose of the model is primarily to motivate investments that 

directly result in ergonomics improvements in the existing on-line 

assembly. Actually, ergonomics should be proactively developed before, 

not after-production changes in ergonomics. Our current project is a 

proactive project; it is the development of a new production line. 

An ideal calculation model contains as few variables as possible, as 

many fix standardised values as possible.  

I request a clear workflow in the model, exercise examples that are 

already calculated are good. What is the cost of a Red lifting point in SES 

assembly, how much does it cost? Some standardised values for non-

green SES results, a general cost item would be good. A common 

production case with known factors including background job should take 

a maximum of 2 hours. If you want to add the Purchase Department and 

R & D (research and development department), I guess it will take 5-20 

hours? It is required that the model clearly shows how much is saved in 3 

years in a "One-Pager", a short description in the Investment Plan that the 

technicians use for claims today. 

Feel free to store the completed cases; It's good to be able to historically 

retrieve how much you saved in an earlier phase that all production 

engineers can access. A new calculation model should definitely be 

based on the SES Assembly result. Important input, rather, is an output 

of the existing model. The result should fit into the working methods for 

production technicians today. How Red a Position is in SES shows the 

seriosity. Determine the cost through standard values, sick leave, cost of 

recruitment. It needs to fit into an investment plan with pay-outs, one 

needs to be able to compare different actions. 
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Respondent number 3:  Production engineer, Scania 

The purpose is to motivate investments for ergonomic improvements. 

Partial reinvestment for a new product that requires new tools. There is a 

need to be more proactive than we are today, we are often reactive. 

This model is most made for reactive use. In that case it is a powerful tool 

to assess the costs, so you get even more arguments when making 

decisions. I think very proactively today because I'm involved in 

projects planning new production line. In all new projects, we set the 

goal of having zero red SES Design assessments. 

The calculation model should be clearly linked to SES, based on the 

SES assessment. You have a chain of decisions where the SES result is 

the first step. What does a red point in SES cost? The calculation 

should be used by one employee, and time consumption up to a couple of 

hours. Time has to be set against the need. It's not fair to use one week's 

work for an investigation, which I think it might take if you want data 

from purchasing and R & D and the other stakeholders. It is clear that 

there are many stakeholders and many tabs. 

One can say that the benefits can also be disadvantages. There are many 

instances that should give input and that is also what is required for a 

careful final result. The disadvantage is that it is time consuming. The 

method is intricate, a little difficult to understand because of the many 

tabs. You can understand immediately that there are many steps and this 

will take time, it could be an obstacle for using it. Estimation of estimated 

average time required is required in a guided instruction. 

Certain factors are inevitable when making an economic motivation for 

an appreciation. Quantitatively, how many hours will the person be lost 

because of the damage? Since rehabilitation costs ... Soft values; Quality, 

psychosocial values are very hard to bring in such a calculation, but in my 

world, soft values must be included. I would use the model in the difficult 

cases. We have so clear strategic goals in our project: 0 RED SES 

Design assessments. It might give a stronger motivation in the 

investment plan. If it was Red in SES and the investment pay-back time 

was 2 years. 
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Respondent nr 4, Production engineer, Scania 

 

Everything should be based on the SES Assembly assessment, 

otherwise we will not know what to improve. Regarding design 

change: Can we do something different in order to avoid a Red SES 

Assembly Point? The SES Assembly method is very good. If we work 

with it and are critical when we judge, tougher limits will be used. If 

we decided that we should not have any red points; then we need to 

look for a solution, an investment or other work technique. It would 

be good with flat-rate figures on what SES points cost. Usability: It's too 

intricate, too many people involved, too much details…  

I suppose if you get all the numbers, the assessment model gives good 

results. The template must be able to be filled in very quickly, using 

many standardised values. Gaining material to the existing method 

takes a lot of time, time that could be used for improvements instead. If 

we have a red SES point, we will work with improvements, we have to 

find a solution. The optimal way of working: When we have made a 

SES Assembly assessment of high quality and received a red point for 

the wrist; How much will this red point cost in sick leave and 

rehabilitation? How much can we invest? How much time does it take? 

Maximum 3 hours, but I think only one will fill it if one thinks someone 

will question the investment. 

 

Respondent number 5. Process engineer, NEVS 

 

Purpose of calculation: Achieve approvement of investments. When 

we need to find money for ergonomic improvements. Managers are 

allowed to approve money for ergonomic solutions. Headcount search, if 

we need more assembly workers to cope with this. 

We are working very well here at my car company. I work purely with  

prevention and claiming. I budget for ergonomic improvements. I ask the 

task force; how much does such a lifting device cost?  Several years 

before the introduction of new production units,  the Occupational 

Health team is included in the project budget. I only need to talk to my 

project manager and say we need a lifting tool and it will be included in 

the project budget.             
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The Work Environment Act states that you may not harm your 

colleagues. It only applies to investigations early in the design phase, 

catching the problems and getting it into the budget early. We have 

criteria and requirements, you have the SES Design and SES Assembly 

methods. It should be included in the budget, there should be no 

discussions. To me, the template means that you already have a problem, 

I do not understand where it comes into the template? It is very difficult 

to judge: how many in a team will suffer from this work?  I do not see in 

the template what the problem is, how it is judged  or what has been 

problematic. 

If this calculation template it is the only manager to get ready and take a 

stand. I think it's hard that there is no investigation into what has gone 

wrong. Do you know if you solve the problem of the proposed action? I 

wanted a filled out template on before-hand to understand the template. 

How much information about what is happening in the background? 

There is no reference to the "SES Assembly template". The risk 

assessment results should have the highest priority. 

Input and output must be credible, it must feel reasonable. If we count on 

the Swedish crowns, then the big elephants can not be guessed. 

Otherwise, you can use standard values, detailed on certain points 

and estimates of large numbers. I do not know if you can or will raise 

money form this ....  If I'm going to get involved and make a decision: 

what's happening? Where are the inputs on the case? I want to know a lot 

about the matter! It is local in the area that the technician serves as 

responsible for improvements. If it is Red in SES Assembly, then you 

need to find a solution. The model needs to fit into the existing 

investment plan. If you get such a case and it goes out with the cost of 

damage and the action, what do you do then? It's tough. There is 

something to think about. There is no automatic solution, it is an 

individual management question. 

If you do this analysis very rarely, which I think you do, you need a 

checklist so you can cover it without losing any costs. "Think twice so I 

know I've got everything”. It judges how many people risk to get an 

WMSD, that's the majority of costs, that's the point of making money. If 

there are one or two employees in Rehabilitation the cost is too high. 

One should listen to this. We can´t let our colleagues go to work and 

hurt themselves. If you see risks, you have to judge them and bring 

them up to a solution. I monitor ergonomics and flag the Red cases to 



 

 

65 

 

the Occupational Health Team and those who work with ergonomics. It 

will be too late to make assessments on the development line. 

It is important to consider Physical ergonomics in the concept phase. 

It must be included in the beginning of the concept, otherwise it is too 

late. A designer should not spend extra months of redesigning. My 

responsibility is above all the possibility to assemble, my role is to bring 

up problems early. 

     

      
        Respondent number 6. Technical manager, Scania. 
 

He/she had missed the instruction to prepare and look through the model. 

Spontaneous reaction: Shit, what an extensive calculation model! 

We have difficulty estimating how much it is worth that our Health 

presence (opposite of sick-leave) increases from 94% to 96%. 

Purpose: The need I see is that we can evaluate different actions against 

each other; What should we choose first and prioritise in ergonomics? 

Sometimes it's hard to value; What does this cost? 

Here at the Engine Assembly we should firstly not have any single-red 

points in SES-Assembly assessments. We can replace the need for this 

calculation model with an ergonomist´s opinion. For what decisions? 

Investment decisions, choice of technical solutions is most important, 

perhaps more important than the investment decision itself. Start in-

depth studies before decision-making. 

One would like to enter SES Assembly or SES-RAMP results; 

Experienced ergonomists should be a parameter, a scale of some kind. 

The recommendation of the Ergonomic or Occupational Health Engineer 

would be important in the model. The result must be validated by an 

expert. If it has gone so far that it has produced Rehabilitation cases, it 

must be linked to this actual work position, in fact. 

What problem should we solve? I think that is a relevant question. In the 

Engine assembly and Gearbox / axle assembly no such calculation 

model is needed today. Our SES Assembly strategy and that we listen 

to our employees and their experienced work situation weigh so 

much heavier than this. We do not need this. It is never a problem to 

make investments that solve this. 
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One can get objective data, the disadvantage is that the result will not be 

better than the data we plug in. One can believe that the results are facts. 

This process is too time consuming. 

It is important to find out “Return of investment”. Insert this 

calculation into the Investment Plan. Broad consensus is required for this 

new model to be used. The result should be pasted into the "Onepager” in 

the Investment plan. 

 

Respondent number 7: Controller, Scania 

 

The purpose is primarily to bring about a change in production, sales and 

marketing. It is a calculation model for decision making. One has a pre- 

and post situation, a hypothesis on the current case to present to the 

management team. Calculations can be hypothetical. How healthy will 

one really be? Checklist of other factors are in the model, that's good. 

The risk of an ideal model is that it becomes too big. In an ideal model 

you should be able to use one part of the calculation model at a time, be 

able to use the parts that fit just for this current case. 

On usability: There are many tabs. The instruction is extensive. It 

lacks no factors in my opinion. This respondent had some quite detailed 

comments regarding the design of the Excel sheet. How long should it 

take? Time is not critical right now. Better with a credible model, that we 

have all the factors. Knowledge collection takes time. Values for 

rehabilitation are good. It's not Rehabilitation that costs, it is the 

production loss. 

 

 

Respondent number 8: Ergonomist, Volvo Trucks 

 

The purpose may be to enclose expenditure to the consequences of 

poor work environment associated with ergonomics. To motivate 

changes and improvements associated with higher costs. I use a 

similar model on Volvo, at positions rated by our risk assessment method. 

Estimated running costs linked to poor ergonomics versus estimated 

investment costs. My experience is that sometimes there is trade in the 

work environment. A department wants to make improvements. 
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Counterclaims from senior executives; How bad is that? You are 

bargaining about the working environment. Everything must be motivated 

by this calculation, a downside of the calculation. 

Our calculations are mostly performed by ergonomists often on the 

initiative of production technicians for different types of investments. 

What factors make an ideal model? It is good if you capture quality 

defects in the model, that there are very strong connections between 

ergonomics and quality. You often chase quality deficiencies when there 

are really ergonomic problems we should look for. In many cases, the 

root cause is bad conditions for performing assembly work. 

It's a comprehensive model; many tabs, a lot of facts to be filled in 

that it can be difficult to appoint key people. One disadvantage is the 

complexity. Our calculations in our calculation method fill one page ... 

Calculations are made by the ergonomist almost every week. It takes 

about half an hour if you have the basic assessment. Risk assessment 

results are usually sufficient for claims, the recommendation of the 

ergonomist is usually respected. Participative work is very important, 

the employees' requirements for the product affect. Factory management's 

attitude toward ergonomics is crucial. A scaling down of the model, 

makes the model less dependent on external input. 

A citation from a discussion with a Volvo Quality Manager: Why are we 

chasing quality problems? We should chase ergonomics problems. 

Proactivity right from the start is the right solution of our problem. 

 

Respondent number 9: Ergonomist,  Volvo 

Purpose: To analyse the health and load ergonomic costs on 

problematic assembly stations. We do not really calculate so often 

and that's good. It should not always be convinced by what the costs are. 

We will start with the risk assessments factors in the first place. If 

these are correct then we have different factors, that should be enough. It 

must not be a calculation workshop. We assume the criteria in the risk 

assessment. 

It has to be a quick measure to calculate. The underlying factors should 

be included, adding the factors based on the risk criteria because they 

facilitate. Gathering data is a great effort. They (managers, engineers) 

usually do not have time to gather all the data. 
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Disadvantage: It requires extensive raw data collection. When you are 

a global company, it requires quite a lot of meetings, summaries and 

descriptions. The actual time needed will be too long. The results of your 

risk assessments are not included. Standardised values for staff costs is 

required. What does an operator in a “Red” area cost? Multiply the cost 

with aggravating factors. 

Base amount for Red work (Red risk assessment), the same amount for all 

you can have. Add extra for more red risk assessments. Time 

consumption for our company´s method if the position is risk-evaluated is 

half an hour to fill in and maximum two hours to write a report. 


