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ABSTRACT 
 
In 2018 IKEA Industry, the largest producer of wood-based furniture for IKEA customers 
presented their sustainability strategy for Financial Year 2025. In Health & Safety, they want 
to minimize ergonomic risks at their factories. To be able to understand what risks the 
factories contain, the first step is a common ergonomic risk assessment methodology. Because 
of a lack of knowledge in ergonomics at IKEA Industry, the responsibility was laid on this 
master thesis project. 
 
This project has with the help of interviews, surveys and observations found what needs the 
factories have in ergonomic risk assessment. A literature review also found things that the 
factories should have but haven´t asked for. Using benchmarking, several common methods 
used on the market has been summarized and analyzed by the requirements. Three methods, 
KIM, RAMP and HARM were chosen to be tested by the factories. In a user test, it was clear 
that KIM was easiest to use. HARM was eliminated because of the lack of evaluating lifting 
and pushing movements. To choose between KIM and RAMP they were evaluated in terms of 
the requirements. The results showed that KIM was the best method for IKEA Industry 
factories.  
 
At some places RAMP had good assessment methods. In order to not ignore these, they have 
been implemented into KIM to make it suit the factories even better. The result ended up in a 
document called Global standard of ergonomic risk assessment. The method is divided into 
three different methods depending on if you have lifting/ carrying work, pushing work or 
repetitive work. The results are then summarized in a chart that shows what needs to be 
investigated. This project has also with the help of the literature and the analysis of the 
factory, decided which roles that will participate in the assessment. The suggestions are 
manager, ergonomist and a production co-worker.  
 
With the help of this method, the factories will be able to understand what ergonomic risks 
they have. They will only need to evaluate the work tasks with the help of this method and 
will then be presented all high, medium or low ergonomic risks in the factories to minimize 
these before FY2025. 
 
KEYWORDS: Ergonomic risk assessment, furniture, factories, ergonomic, benchmarking, 
ergonomic risks, participatory ergonomics.      
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 SAMMANFATTNING 
 
2018 presenterade IKEA Industry, världens största möbeltillverkare, deras hållbarhetsstrategi 
inför finansiella året 2025. Inom Hälsa & säkerhet vill dem minska sina ergonomiska risker på 
fabrikerna. För att förstå vilka risker som finns har dem kommit fram till att skapa en 
bedömningsmetod som är gemensam bland fabrikerna. Då företaget har en brist i kunskap 
inom ergonomi har företaget valt att lägga över ansvaret på detta exjobb.  
 
Detta projekt har med hjälp av intervjuer, enkäter och observationer kommit fram till vad för 
behov fabrikerna har vad gäller ergonomisk riskbedömning. Med litteratur har även andra 
behov hittats som anses behövs men fabrikerna har inte insett behovet. För att hitta metoder 
har det genomförts en benchmarking där flera av de mest vanliga och erkända ergonomiska 
riskbedömningsmetoder har sammanfattats. Dessa metoder har sedan analyserats med hjälp 
av behoven och KIM, RAMP och HARM blev utvalda. Dessa har sedan testats av fabrikerna 
med hjälp av ett användartest. Resultatet visade på att KIM var enklast att användas. HARM 
valdes även bort på grund av dess brist i bedömning av lyft och drag. För att kunna välja 
vilken metod som passar IKEA Industry bäst bedömdes KIM och RAMP med avseende på de 
olika krav som sattes upp. Här visade det sig att KIM var den mest lämpade metoden för IKEA 
Industry.  
 
 
Då KIM ibland hade brister i bedömningen som RAMP var bättre på valdes det att lägga in 
vissa delar från RAMP för att komplettera KIM. Resultatet blev ett dokument vid namn 
”Global standard inom ergonomisk riskbedömning”. Metoden är uppdelad i tre olika metoder 
beroende på om lyftarbete, drag/skjutande arbete eller repetitivt arbete skall bedömas. 
Resultaten är sedan sammanfattade i en tabell som visar vilka områden som behövs 
undersökas. Projektet har även med hjälp av teori och analys av fabrikerna kommit fram till 
vilka roller som skall deltaga i ett bedömningsarbete. Förslaget blev slutligen, ansvarig chef, 
ergonom och en produktionsarbetare.  
 
Med hjälp av denna metod skall fabrikerna kunna förstå vad för risker dem har i fabrikerna. 
Dem kommer endast behöva använda dokumentet, utvärdera och sedan få information om 
alla höga, medium och låga risker för att minimera dessa innan FY2025. 
 
 
NYCKELORD: Ergonomisk riskbedömning, möbler, fabrik, ergonomi, benchmarking, 
ergonomiska risker, deltagande ergonomi.      
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VOCABULARY 
 
Frames – MDF Board sheets with melamine (laminate) on both sides. 
 
Boards – Factory who makes MDF Board sheets.  
 
Board – MDF Board sheets 
 
Flatline – Factory who makes furniture on frames.  
 
Solid wood – The factory who makes furniture of solid wood.  
 
Melamine – Plastic sheets who is glued to boards. Could be in many different colors.  
 
Skids – Wooden blocks who lays as pallets to protect the boards from the plastic tape.  
 
Trolleys – Wagons who are made to make it easier to push. 
 
Packing line – The part in the factory where the final packing into flat packages is done. 
 
CTS – Carpal Tunnel Disease, inflammation in the hand which results in nerve damage.  
 
MSD – Musculoskeletal disease – Different diseases which are connected to joints, muscles 
and tendon.   
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2 INTRODUCTION 
 
IKEA Industry has in their sustainability plan moving towards 2025, taken on ambitious goals 
to heavily reduce the ergonomic risks. They want to start with the highest risks and moving 
on to medium risks so that by 2025 the majority of all medium risks are taken care of. In 
order to work in a systematic way and reach the 2025 goal, it is essential that the 
organization is working in a united way having the same view of how to classify the 
ergonomic risks. This project is a mission from the health & safety department at IKEA 
Industry in Malmö Sweden. The project has built a standardized methodology for ergonomic 
risk assessments that IKEA Industry can use in the future. This is a master thesis in Industrial 
design engineering with a master’s in production design at Luleå University of Technology, 
spring semester of 2019. 
 
2.1 Background 
 
IKEA Industry is the largest producer of wooden furniture in the world and manufactures 
wood-based furniture for IKEA customers. IKEA Industry is part of Inter IKEA Holding AB 
together with IKEA Range & Supply and IKEA Franchise. 
 
In 2018 IKEA Industry presented its Sustainability plan towards 2025. As a part of this 
strategy there is a focus on health & safety at work. This to further minimize ergonomic risks. 
IKEA Industry has a goal to eliminate all high ergonomic risks before FY22 and the majority of 
all medium risks before FY25. Today the production is still to a high extent manual with 
increased ergonomic risks. All factories have today different approaches to ergonomic risks. 
The company instead want to agree on a common ergonomic risk assessment methodology to 
make each factory to have a systematic way to deal with ergonomic risks at the factories. In 
lack of knowledge of how to develop this common methodology, the responsibility was laid 
on this master thesis project. To be able to agree on this common methodology this thesis will 
have to choose an ergonomic risk assessment tool that suits the factories and then with the 
help of organizational development create the standardized methodology. 
 
2.2 Stakeholders 
The most important stakeholder for this project is the production co-worker. A better health & 
safety standard will affect their work environment in a positive way with lower injury grade 
as a result. On the global and division level of the Health & Safety department this will help 
them perform their strategies and goals. But this project will also affect automation because 
when deciding which area in the factory to automate an assessment will help them to easier 
make this decision. At the local level, the method will be used by health & safety managers. It 
is therefore important to involve them into this project.  
 
2.3 Project objectives and aims 
The aim of this study is to help IKEA to minimize their ergonomic risks towards their health & 
safety goals before FY2025. 
The goal for this project is answer the given research questions to find a method that suits 
IKEA Industry. I will then create a standardized methodology that can be used by IKEA 
Industry in their continued work with ergonomic improvements toward the FY25 goals.  
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2.4 Research questions  
The research questions are:  
- What kind of manual work tasks exist in the factories? 
- What manual work tasks are most common in the factories? 
- What ergonomic risk assessment tools exist on the market? 
- What ergonomic assessment tool in the market suits IKEA Industry? 
- To which state can an ergonomic risk assessment methodology be standardized and be 
implemented into factories with different types of manual work tasks?  
- What kind of competencies are required to perform an ergonomic risk assessment? 
 
2.5 Project scope 
The scope for the project is 30 hp which represents 800 work hours. The project will only 
create the methodology that will evaluate the different ergonomic risks. The elimination of 
the ergonomic risks is out of scope. This part would require a whole new project scope. The 
project will only be able to visit Kazlu Ruda in Lithuania and Älmhult in Sweden to see the 
different work tasks and make interviews, this because the factories lie in different countries 
on different continents. Due to the time frame, educational material for the standard will not 
be developed.    
  

2.6 Thesis outlines 
The structure for this report is following. 
Chapter 1 introduction where the basic information of the project is presented.  
Chapter 2 Literature review is the theory which have been used to get knowledge of 
the subject in the project and to help making conclusions.   
Chapter 3 Method describes the different methods used in the project.  
Chapter 4 Description and analysis of current state, here the results of the 
empirical data collection are presented.  
Chapter 5 Specification of requirement presents what the methodology needs to 
contain.  
Chapter 6 Comparison of assessment methods is where the methods that comes 
from the benchmarking is compared to get the method to use. 
Chapter 7 Evaluation of assessment methods is where the results of the user tests are 
presented.  
Chapter 8 Development is the chapter where the final method is developed.  
Chapter 9 Global standard of ergonomic risk assessment is the final chapter 
where the whole methodology is presented.  
Chapter 10 Discussion  
Chapter 11 References  
Chapter 12 Appendix, here is information placed that is too big to present in the report 
lies.   
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3  LITERATURE REVIEW 
In this project, a methodology of ergonomic risk assessment has been developed. The word 
“ergonomic risk assessment” is a wide subject and it requires several different subjects inside 
this one to completely cover it all up. Below is the literature review of what knowledge needs 
to be known further continue in this project.
 
3.1 Ergonomics 
The first thing to go through is, what is ergonomics? What comes with the term?  
The definition of ergonomics is quite wide, but it can be described as the thrive to develop a 
good well-being for the co-workers through good health & safety (Ruth & Odenrick, 1994).  
The International Ergonomic Association (2018) describes it as a scientific discipline of how 
to understand the interactions between humans and elements around them. Through 
ergonomics, this understanding will develop this interaction to optimize the co-worker’s well-
being.   
To develop good ergonomics in the surroundings it is according to Arbetsmiljöverket (2018) 
important to give the workers the ability to perform at their best. Keywords that according to 
Arbetsmiljöverket (2018) connects to good ergonomics are variations in work tasks, according 
to movements and load, and also an ability to recover. The word manual tasks are often 
mentioned and it´s a wide discussion of how bad, or good, manual work tasks really are. In 
this project, the tool that will be developed will assess manual tasks. Therefore, it is a good 
thing to go through what ergonomics is and what elements in manual tasks that could be in 
interest when building an assessment tool.   
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3.2 Risk assessment 
A risk assessment isn´t only something the company decides to perform. The Swedish work 
environment authority (AFS 2012:2, provision) tells that a company have a responsibility to 
assess the work environment to see if they got manual work that contains tasks or postures 
that could result in fatigue or injuries. 
An assessment is by prevent (2019) described as 4 steps in a process as in Figure 1.  
 
Investigate: This process begins with investigating by collecting information and find 
risks. 
Risk assessment: These risks are then assessed to know how urgent these are.  
Fix: Suggest actions to eliminate the risk.  
Control: Check if these risks have been eliminated and evaluate the effect of these actions. 
  
When assessing there are different types of methods to use. Strömberg (2008) states that 
most of all operations doesn´t require advanced risk assessment methods. But if there is a 
complex operation, it will also require an assessment at the same level. To make a more 
advanced assessment it is possible to use tools that measure the activity and exertion of the 
muscle. This to investigate if the muscle must work hard in a specific working posture.  
 

 

  

Investigate

Risk 
assessment Fix

Control

Figure 1 Process of risk assessment by Prevent (2019). 
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3.3 Participatory ergonomics 
 
I had a vision to give the production co-workers a part in the ergonomic risk assessment. 
Nagamachi (1995) called it, participatory ergonomics (PE). He describes this method as when 
allowing the co-workers to be involved in the improvements of the ergonomics at their own 
workplace. The method for PE does Nagamachi (1995) present as putting together a project 
group of workers and managers that together solve these problems. The participation has 
positive effects on the workers because they are, as described by Nagamachi (1995), often 
aware of the ergonomic issues on their workplace. When they then get the chance to be part 
of the elimination of these issues, the workers will accept these changes at a higher degree.  
 
Nagamachi (1995) mentions that there are four different requisites to successfully accomplish 
PE. The first is Participation that is simply described above. The second is Organization, this 
focuses on the importance of the support of PE at the organizational level. This requisite has 
two levels, upper (steering committee) and lower (Managers and supervisors at production 
line). The upper level is the persons that must decide the importance of PE and give the 
orders to implement it. The lower level must then, with help of PE, find solutions to improve 
the ergonomics. The third is Ergonomic methods and tools. This is the knowledge of the 
organization, what tools and methods to use in ergonomic projects. The last is Job design 
concepts, this factor mentions that it is two styles of PE. To either focus on small changes in 
the work environment itself (Micro ergonomics). Or redesign the organization to eliminate 
the risk for the appearance of future risks (Macro ergonomics). Nagamachi (1995) means that 
Macro ergonomics is the most profitable solution for a company.  
 
Wilson & Haines (1997) stated that there are some difficulties of PE like the big effort and 
cost it will require to develop these kinds of interventions and to make the workers to be 
motivated. But the positive effect Participatory ergonomics has according to a study by Rivilis 
et al. (2008) is that it has a positive outcome on the statistics for sick leaves due to 
musculoskeletal disease, which will have a bigger weight to the economics to a company due 
to cost of sick leaves.   
  



 

  
 

15 

3.4 Repetitiveness and duration in manual work tasks  
 
When talking about assessment methods the word repetitiveness and duration are often 
mentioned. They are used when deciding if a work task is good or bad. According to Prevent 
(2010, chapter 4) a work task could be light, but a high repetitiveness and long duration 
could cause damage and the worker would not be aware of it. It is easier to discover the 
reason for damage if the work task is heavy. They, therefore, recommend a variation of both 
heavy and lightweight tasks with a variation in repetitiveness.  
The author Konz (1990) states that a task that has a duration of less than 30 seconds is 
repetitive.  
But to be able to assess repetitive tasks it is important to understand in what grade a 
repetitive task is bad. A study by Latko et al. (1999) investigated this factor. They let 352 
workers have different frequency in their repetitive work tasks, in this article called high 
repetition, medium repetition and low repetition. To use this result, it is important to look at 
the rating of the repetitiveness. This study used a scale like Figure 2 
In this study by Latko et.al. (1999) they choose low to 0 – 3.3, the medium was 3.3 – 6.6 and 
the high was 6.6 and above. They then let the workers evaluate their task on a 10-grade 
stress-scale and answer a questionnaire. The workers were then medically evaluated for 
different medical disorders like tendinitis (inflammation in a tendon) and CTS (Carpal Tunnel 
Syndrome).  
The results were according to Latko et.al (1999), that a rise in frequency increased the 
amount of discomfort in the wrist, hands and fingers. With high repetition there was for 
example 17.4 % that showed signs of CTS in their dominant hand, to compare it was only 6.8 
% with low repetition.  
 
With these theories it is important that frequency and duration is part of the assessment 
method that is developed.      
 

 
 
  

Figure 2 Scale of the different repetitiveness by Latko et al. (1999). 
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3.5 Heavy manual work 
 
It is a wide discussion of the destructiveness in heavy manual work tasks. A human body is 
capable of lifting a heavy load but when doing it repetitive it becomes destructive. According 
to a study by Stenlund et.al (1993), they medically examined construction workers with 
heavy manual work in their daily work. Around 30 – 40 % of the workers had signs of injuries 
in their shoulders like tendinitis. There is then a high risk of tendinitis when having heavy 
manual work tasks. The study by Hult (1954) investigated 1200 workers in iron 
manufacturing. In this study, they found that 80 % of all workers with heavy manual work 
tasks had signs of injuries in the back. This study also presented a higher risk of tendinitis 
when exposed to vibration. Vibrations could be connected to small repetitive movements for 
the muscles. This study shows the importance of having both the weight of an object and if an 
object vibrates.   
 
3.6 Occupational injuries 
 
When discussing manual work tasks there is often different injuries, like the musculoskeletal 
disorder, that are recurrent injuries. In the U.S the Bureau of Labor Statistics (BLS) every year 
makes a survey that presents data on the common diseases caused by manual work. In the 
article of National Institute for Occupational Safety and Health (1997) they present that 32 % 
of all injuries were caused by overexertion and repetitive movements in the workers' manual 
tasks. Tasks that caused these injuries were for example too heavy lifts, pushing/ pulling 
objects and moving objects (carrying, turning etc.). These movements were the major reason 
for back injuries. A study by Armstrong et al. (1993) says that these occupational diseases 
often is connected to repetitive movements of the hands. A manual work task can cause 
different disorders and are by Armstrong et al. (1993) divided into three diverse types.  
 
3.6.1 Muscle disorders 
 
When a body is performing a manual work task like lifting objects there will be according to 
Armstrong (1993) an intensification of pressure in the intermuscular tissue which causes the 
blood flow, towards the muscle, to be affected. This will give a sense of perceived fatigue and 
the body will response with pushing blood to the muscle for restoration after the pressure has 
decreased. But if this procedure of high pressure in the muscle, like repetitive work tasks, is 
sustained, the body can´t supply the muscle with substrates and oxygen, the muscle can be 
damaged. 
 
3.6.2 Tendon disorders 
 
The tendons are affected by motion as muscle contractions and shearing of the surfaces in 
bones and ligaments. When there is constant mechanical stress in the tendon it can cause cell 
death that then itself causes deposits of chalk. A disorder in a tendon is according to 
Armstrong et al. (1993) not well defined but the most common tendons to develop a disorder 
are in the arms like forearm and elbow and places like shoulder and wrist.  
 
3.6.3 Nerve disorders  
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The effect on nerves is according to Armstrong et al. (1993) caused by the position/ 
movement of joints and muscle contractions. These mechanical conditions cause pressure/ 
deformation on the nerves. When these conditions are exaggerated it can cause nerve 
damage. According to Lundborg et al (1982) is presenting in his article that pressure to the 
intracarpal tunnel can cause pain, tingling in the hands and numbness. Armstrong et al 
(1979) state that one major cause of nerve disorders like pressure to the carpal tunnel is bad 
hand equipment. If an object is heavy or too big it will cause big pressure on the wrists or 
fingers and then cause pressure to the carpal tunnel. Another cause of nerve disorder is, 
according to Hagbarth et al. (1986), vibrations to the arms and hands. Vibrations affect the 
reflexes in the muscles and therefore affect the strength receptors. 
 
3.7 Biological variances  
 
Manual tasks are physically demanding. And when talking about how to assess the 
ergonomics of these work tasks it is often mentioned that men and women should have 
different assessments. Prevent (2010, chapter 4) presented that women and men have 
physical differences that should be taken into consideration. In addition, both the muscles and 
body sizes of women are usually smaller. For example, women got only 50 – 80 per cent of 
muscle strength than men. According to Prevent (2010, chapter 4) however it is common to 
only design tools that will fit men. This is not a biological factor, but gender segregation. This 
is a thing to remember when developing this assessment methodology. Messing (2004) by the 
way, mentioned, it is often a gender-segregation involved when analyzing a workplace. The 
women and men could have the same job title, but women are more likely, due to common 
stereotypes, to work with more “feminine” work tasks. For example, in the retail sales you 
often find women in cosmetics and men in the automobile sector. The author also presented 
the study of athletes and knee injuries. They found the profile of knee anatomy to depend on 
the sex and not the difference in exposure. Would give a false explanation of the difference of 
the knee anatomy.  This factor can, therefore, affect the development of assessment methods 
of ergonomics. 
  
 
One other thing to consider when assessing ergonomic risks is the age of the workers. 
According to Prevent (2010, chapter 4) it is told that a human has its physiological peak when 
they are around 20 – 25 years old. Outside of this age span, the body will have less muscle 
strength, the sight and hearing will be less spotless. Another factor is the bone structure when 
ageing the body will have more fragile joints. To the positive, it is, according to the author, 
important to remember that old co-workers often got important knowledge of the company, 
the work task but they also have life experience which makes them good to cooperate with.  
 
A work environment should, therefore, focus on creating a workplace that includes all genders 
and ages.  
 
3.8 Ergonomics in industry 4.0 
 
In the next industrial revolution, called industry 4.0, the human interaction with machines 
and the workplace will drastically change. This has been seen at IKEA today, the productions 
are being more and more automated. This will affect the assessment methodology that is 
being developed. With the automation of the industries, the amount of manual work will 
decrease, and it will be replaced by monitoring work tasks (Stock & Seliger, 2016).  
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These kinds of jobs will result in sitting postures in offices/ monitoring rooms. The ergonomic 
assessment will therefore not contain the repetitive manual work as in the manufactories 
today. Sonne, Villalta & Andrews (2010) presented that these work tasks could result in 
movements that result in disorders in the upper extremities like back, neck and also in fingers 
and arms due to the repetitive movements when using keyboard and mouse. But as 
mentioned by Johansson et al. (2017) a co-worker will not only be sitting in a control room 
all day. The concept of industry 4.0 will give the workers the freedom to move around the 
factory with real-time data in their pocket. They could even work at home, a concept that they 
call crowdsourcing which is that people only work “on demand”. If something has to be done, 
they call for someone that can help them over the internet with their issue. This kind of 
workplace would definitely change the aims of ergonomics and assessment. Maybe far in the 
future, there will be a decreased need for ergonomic risk assessments because of the secure 
workplaces. But one other thing that is mentioned by Johansson et al. (2017) is the 
psychosocial stress. When developing an industry that creates labor that has a sort of 
boundary less-work. It could also affect the balance between work and personal life. If the 
work doesn´t have boundaries it could create requirements on the job like being available 24 
hours a day or all days of the week. This lack of balance between job and personal life can 
cause anxiety and psychological diseases. Maybe this is the kind assessment that should be 
developed in the future, to not only develop a work environment that is safe for the body but 
also the mind.   
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4 METHOD 
 
Following is a description of the process with containing methods used in this project.  
 
4.1 Process 
The process for this project is called the “project circle” described in Bellgran & Säfsten 
(2012). This method is based on going through the stages in the process, see Figure 3, 
multiple times until the result is perfect.  This method makes it possible according to Karlsson 
et.al (2010) to develop the result in a sort of evolutionary development. Through the project, 
the procedure will push forward but enable to go back and further develop. The different 
steps that this project will go through is presented in Figure 3. Following is a summary of all 
methods to get an overview the project. 
 

 
Figure 3 Process cycle by Prevent (1995). 

 
4.2 Planning/ Literature review 
 
This stage is the one where the project gets its base. How it will be performed and what 
knowledge needs to be learned.   
 
4.2.1 Planning  
The first step was to develop a project plan of which stages needs to be made in the project 
and then investigate the time each step needs to be finished. The time plan was presented as a 
gantt-chart described by Wilson (2003) (See  
Appendix 1). This is a good method to see the big picture of the project and to not get stuck.  
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4.2.2 Literature review 
 
This literature review has been made by theoretical references mainly from the databases 
Google Scholar, Scopus and also different books. The database search started by typing in key 
words of the subjects, example of key words in Figure 4 that was going to be written, for 
example “manual work frequency”. For all key words see Appendix 2.  The key words for 
“manual work frequency” results in 3,640,000 articles. But to be able to access the articles 
they had to have “open access”. This reduced it to a more reasonable amount. I then 
eliminated them if they in the title or abstract had affected a subject that was not the planned 
one. When finding a suitable article, the quality of the article was checked by the amount of 
citations. The “mind rule” was to aim for at least 100 citations. If the article referenced to 
another author I aimed to find this article to find the real source to the theory. This gives a 
more trustworthy review of a chosen theory. Other criteria for the articles was the year of 
publication, the aim was for newer theories. In some cases, however, I had to use an old but 
recognized author or new theories by a non-experienced author. Some subject isn´t affected 
by the civilization today and could therefore be used in this review.  
The second thing used in this review was books. The main books used were the ones that are 
handed out as course literature. These were not as carefully analyzed because of the amount 
of analysis a book needs to pass before being printed. 
 

 
  

Figure 4 Different key words used in the literature review. 
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4.3 Mapping of factory/benchmarking 
 
When choosing a methodology that will fit the company a mapping of the current situation 
needs to be done. This mapping has been done by doing observations and surveys. To get 
other views outside the company, benchmarking has been made to see how other companies 
work with ergonomics. To know what kind of assessment methods there is, a benchmarking of 
the different ergonomic assessment methods has been done.    
 
4.3.1 Empirical data collection 
 
To be able to get an understanding of the company and how the ergonomics works several 
different empirical data collections has been made. I first chose to do an observation and 
complement with interviews. To get information from all factories a survey was then made. 
To find the methods that could fit for the factories and how it could be standardized, a 
benchmarking was made.       
 
Observation 
 
When beginning the project one observation at an IKEA Industry factory (Boards and Flatline) 
at Kazlu Ruda, Lithuania was performed. This to get an understanding of what type of 
production the end result will be implemented on. The observation was made during a factory 
tour together with a manager who both showed the production as a whole but also showed in 
detail the workstations where many ergonomic risks existed. I chose to use this method due to 
the benefits, like seeing the work environment without being interrupted, presented by 
Osvalder, Rose & Karlsson (2010).  
 
Interview 
 
The negative factors of observation were the lack of understanding, but instead interviews 
were used. I chose to interview the global HS-manager, the automation department, a HS-
manager at Kazlu Ruda and production co-workers at Älmhult, Sweden. The questions asked 
is presented in Appendix 3. The interviews made have been in both semi- structured but also 
in a sort of unstructured interview. Osvalder, Rose & Karlsson (2010) describes semi – 
structured interview as having a structure of questions and then the person interviewed could 
choose which order the questions are answered. The benefits here are according to the 
authors to get a good analysis and the person that is being interviewed can choose how to 
answer the question and in which order. The thing of giving the person that is interviewed the 
control, was important in this situation. When talking to, for example, managers at IKEA 
Industry, they probably knew more than I had come up with in question form. If I had chosen 
to have it structured, I would have missed important information.  
When something was quite wide in its context it was easier to have an open discussion with 
the selected person. Or as Osvalder, Rose & Karlsson (2010) calls it, unstructured. This 
information was, for example, the future ideas for IKEA or to just get an understanding of the 
company structure. These kind of subjects didn´t suit an interview were the interviewed just 
answered questions.  
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Survey 
 
This company is complex, and it has several different factories. To save time a survey was 
made to be sent to the manager responsible for health & safety at all factories to get the 
understanding of how they work with ergonomics. The survey was made by an online survey 
tool called SurveyMonkey. Osvalder, Rose & Karlsson (2010) states the importance of making 
easy and understandable questions. The questions shouldn´t be misunderstood. To avoid this, 
I and my supervisor teamed up to analyze each question to figure out if any of the question 
could be misunderstood. When the answers were ready the link from the survey on the 
website was sent by email to health & safety managers at local level. The answers were then 
collected on the online site. Before the survey was sent my supervisor used it in what 
Osvalder, Rose & Karlsson (2010) calls pilot evaluation. This to test it on the sort of persons 
that was going to answer the questions.  
 
Benchmarking of assessment methods 
 
A benchmarking was made to get the different assessment methods that could fit for the 
factories. This method is by checking what assessment methods there is on the market. The 
method of finding these were mainly by two articles by Takala et.al (2010) and David (2005) 
which had made a summary of all ergonomic assessment methods on the market. This spared 
a lot of time finding different methods. These articles were then complemented with methods 
found in databases and at websites about ergonomic assessment. When choosing the methods 
in the benchmarking, the methods that didn´t require extra equipment were chosen. This 
because of the big amount of investment this would require.  
 
Benchmarking of companies 
 
To understand what a standard at a company looks like a benchmarking at another company 
was made. The company needed to be global and have a complex factory with several 
different manual work tasks.   
 
 
4.4 Elimination  
 
After the mapping was done a specification of requirement was made to summarize the needs 
that IKEA Industry have of an ergonomic assessment. This specification was then used to 
compare the different methods in the benchmarking to find the methods that best suits for the 
company.  
 
4.4.1 Specification of requirements 
 
A specification of requirement is a method that according to Osvalder, Rose & Karlsson 
(Prevent, 2010, chapter 10) are a list of aspects and criteria with scores defining their 
importance. The specification in this project was based on what the developed ergonomic risk 
assessment should contain according to the analysis. These were written with a description 
and a scale of how well a method could meet the requirements. This scale was chosen to be 
2p, 4p and 6p. The choice of grade was based upon following each method to find out if it 
achieved each requirement. If it achieved the mandatory requirements it got 1 p (If not, 0 p). 
This scaling would then help when making an elimination of methods. To be sure I hadn´t 
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missed a requirement I choose to send it to local managers who then sent suggestions of 
changes.   
 
4.4.2 Elimination 
 
This method is based upon the elimination matrix by Pahl & Beitz (2001). Each method from 
the benchmarking was evaluated by each requirement and got scored of how well it met the 
requirement. Each method then got a final score. This score decided which four methods to 
continue to the next step.    
 

4.5 Evaluation 
 
The different methods chosen in the first evaluation were then tested by chosen factories as 
“pilot projects”. They used the methods and scored them. 
 
Following is the method for choosing which tool to further develop.    
 
4.5.1 Usability test 
 
To understand the best of the methods that was chosen in a user experience point of view a 
usability test has been made. 
This test is based upon the method described by Osvalder, Rose & Karlsson (Prevent, 2010, 
chapter 9). Here they describe it as a method to understand the usability of a product. The 
usability test should include questions of how easy it is to use and understand. The questions 
were answered by the local HS managers with a slide scale between disagree and agree. The 
method with the highest score from the usability test won the evaluation.   
 
4.5.2 Evaluation by Production co-workers 
 
When evaluating the chosen methods three co-workers got to give their point of view on these 
methods. It is important due to the theory of  
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Participatory ergonomics by Nagamachi (1995) for production co-workers to be part of the 
development of their own work place. I found it good to get opinions of how well the methods 
suit their own workplace. The evaluation was made as a semi - structured interview. The 
questions asked at the interview is presented in Appendix 3. Each worker also got a printed 
version of each method. This helped them to understand the questions and also for them to 
get an overview of each method. When each question was done they got to give their overall 
opinion of each method.  
 
4.5.3   Evaluation – Specification of requirement 
 
The last evaluation was to, with a deeper analysis of each method, decide which method that 
best achieved each requirement. The method that had the largest point was chosen for 
development.      
 
4.6 Development of standard 
 
When developing the final standard, the chosen method was complemented and changed 
according to the specification of requirement, comments from surveys, user tests and things 
that according to literature is important to have in an assessment.  
4.7 Method discussion 
I have in this project had help from the process cycle which have been gone through in an 
iterative way. When making, for example, a mapping of a global company with several 
production units, the mapping is complex. To not get stuck I found the iterative process to 
help me a lot. I really focused in pushing the project forward, to reach every deadline and 
following my gantt. But it has also been the reason to some of my failures in the project. 
These failures are presented in my discussion of each step through the process cycle. 
 
4.7.1 Planning/ Literature review 
 
In the beginning of this project I felt really lost, I hadn´t developed something this abstract as 
a standard. To come up with a process to follow was something I had to develop along the 
way. I tried one way and then change direction when I got stuck. But when I decided to 
choose my method of mapping, benchmarking, elimination and evaluation. The road has been 
pretty straight. My gantt has been followed except when trying to get information. It was time 
consuming to wait for answers from surveys, both in the mapping of factories but also in the 
user test.  
 
The literature review was a complex step which consumed a lot of time. I felt that the gaps of 
knowledge I had for this project was pretty clear. I had therefore quick a list of subjects to 
start writing about. The most time-consuming thing was searching for information. I choose to 
use Google Scholar for most of my searching. It was easy to use and had a lot of relevant 
articles. But my biggest concern during the literature review was to find information that was 
relevant for my project. Some subjects were therefore eliminated due to lack of articles or 
books. After this project is done I feel confident with my selection of theories, during the 
project I have been adding and deleting theories. The only theories I miss is theories that lies 
outside of my project scope, I therefore feel that I haven´t missed any theories.   
 
4.7.2 Mapping of factory/ Benchmarking 
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I have in this project made several interviews but also a survey. To get information from a 
survey isn´t easy. It is easy to skip the survey when it isn´t obligatory. This resulted in lack of 
information from the factories. If this project has been made again I should recommend to 
both have a survey and to choose factories for a more qualitative interview. I realized this fact 
when the deadline for the survey had passed and I needed to push the project further, this 
could affect the project, because a standard is successfully implemented if the mapping of the 
factories is good. I may have missed some factors which can complicate the implementation in 
the future.  
 
The benchmarking is another factor that could affect the final result. I choose to use two 
articles (Takala et.al (2010) and David (2005)) where several ergonomic assessment methods 
had been presented. These were also complemented with other methods found when 
searching through internet. I found 17 different methods. But I am pretty sure there are 
several more methods that could have been a candidate for this project. But I think I haven´t 
missed a winning candidate because the methods that scored the best, was also the most 
common methods on the market, which means that they have been observed in many other 
articles and projects before.      
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4.7.3 Elimination 
 
The first thing I made when evaluating my chosen methods was to make a specification of 
requirement. With this one I managed to sum up all information from the mapping into 
different requirements that needed to be part of the final standard. When I was done with the 
specification I felt uncertain if I really hadn't missed one requirement. I therefore choose to 
send the specification to the managers at the factories. They are after all the people who will 
use the standard. The requirements are their demands to me. I got answers and was after this 
confident to further evaluate my methods. The elimination was quick and easy to make. Many 
methods were pretty clearly not suited for the factories; therefore, I am confident to have 
chosen these methods for the user test.  
 
4.7.4 Evaluation 
 
Like I mentioned before the standards are going to be used by the local managers at the 
factories. I therefore let the managers evaluate the three methods and the usage of them. I 
here learned my lesson from the first survey and chose 6 factories that I found interesting in 
my project (They had been enthusiastic in my project). Which was found to be effective when 
almost all of them answered with qualitative answers. I had an ambition to make a validation 
of the methods of how good they are according to other users. But the only validation I found, 
was from the developers of the method. These were therefore biased studies that I didn´t 
found interesting for my project. I choose to compare the methods and investigated the best 
method for each requirement instead. Each method is after all developed by researchers, they 
are therefore validated methods with good reliability.    
 
4.7.5 Development of methodology 
 
The development didn´t make any big changes on the method. The method had been 
developed by professional researchers, I therefore decided to not change a lot to mess up the 
formula. But the method had things that made it to not suit the factories. I therefore added 
vibrations. Because of the addition of points, I lifted the score table so that it would not be 
yellow at a low number. I believe that the method works like this and that it will not be a 
miscalculation, but the score table could be inaccurate. But the small difference and the fact 
that the scale is only for guidance, I find the scale to work.     
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5 CONTEXT 
 
5.1 Inter IKEA Group 
 
According to internal documents (IKEA, 2019) the name IKEA is actually a company called 
Inter IKEA Group and is based upon three different companies, IKEA Franchise, IKEA Range & 
Supply and IKEA Industry, see Figure 6  
In Inter IKEA Group, IKEA Industry is responsible for the in-house furniture production. The 
company has around 20 000 co-workers in 10 different countries, see Figure 6. The factory 
locations are called sites. The factories are divided into three different divisions. Solid wood, 
Flatline and boards. Further description of each division in the next chapter. The purchase 
division is in parenthesis in the figure because it is not an actual factory site, they are instead 
responsible for the purchase of all raw material that is used in the factories. In this project it 
will also be mentioned that some sites are called “double sites”, they have both a Boards 
factory and a Flatline factory at the same site (IKEA, 2019). This is an important fact to 
mention because it will have an effect further in this project. 
 
 
 

  

Boards Flatline Solid Wood 

IKEA 
Holding AB 

IKEA Franchise  

IKEA Range & Supply  

IKEA Industry  

Figure 5 Map of all locations and the company structure (IKEA Industry, 2019). 
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5.2 Factory description 
 
There are three different sorts of productions. Solid wood, boards and Flatline. Board and 
Flatline are connected because the Flatline furniture are built upon boards.  
 
5.2.1 Boards 
 
The Board factory works as Figure 6. Wooden logs are inserted to the line and then chopped 
into small wooden chips. The chips are mixed with resin blocks melted in a machine and 
distributed to the wooden chips. The resin and wooden chips are formed into long boards 
between rolls. These boards are then divided, chilled and the surface is sharpened by big sand 
papers. 
 
The boards are packed on pallets. The packing will depend on if its ether will be shipped to a 
Flatline factory or be prepared for Flatline at the site. If it will be shipped it will get a proper 
packing, in the other case it will only be packed on pallets and get plastic stripes to keep the 
boards in place. These boards are loaded on a machine that puts melamine (laminate) to give 
it a finished surface and then transported to Flatline. 
 
 

 
Figure 6 Process of Boards. 

5.2.2 Flatline  
 
The Flatline production begins with ether treating the surface with melamine or directly cut it 
in desired sizes (If the surface has already been done at the boards’ factory). Some products 
also get other changes like lightweight structures. The boards are now called frames. To 
mount the frames together into a furniture the frames are processed to be finished frames 
(Drilling, cluing mirrors etc.). These pieces are then packed in boxes and closed. 
 

  

Figure 7 Picture of a Flatline board (IKEA Industry, 2019). 
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5.2.3 Solid Wood 
 
The solid wood factory begins with wooden logs with its bark removed by automated 
machines. The logs are cut into wooden boards and then dried. An operator then marks each 
defect (like holes or twigs) with a pen, these defects are cut away or drilled away. Each piece 
is then grouped with other pieces to create boards. The pieces are glued together. When the 
glue has dried, the boards are cut into the desired sizes for a furniture, see Figure 9, and then 
ether manually or automatically painted. To be able to mount the pieces together machines 
are drilling holes in the pieces. If there are wooden knots that will be glued instead of 
mounted by the customer, the knots are mounted by a co-worker. When the pieces are ready 
they are transported to the packing line where they are packed by co-workers. At different 
areas of the production there are quality checks where co-workers remove or fix different 
quality failures. If there is a twig that needs to be removed it is drilled and the hole gets a 
knot or “boat” for longer holes, these are then hammered in place. If an edge is   damaged it is 
fixed with a special glue pulp. 
 
 

 

Figure 8 Component in Solid Wood factory (IKEA Industry, 2019). 
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5.3 IKEA Industry Sustainability Plan Now - 2025 
 
IKEA Industry has according to A. Himmer-Olausson, launched a sustainability plan in 2019 
that has goals reaching 2025. This plan focuses on the three areas that are presented by the 
sustainability plan by IKEA Group called People & Planet Positive. These three areas are 
healthy & sustainable living, circular & climate positive and Fair & equal. These subjects are in 
the sustainability plan by IKEA Industry divided into 10 smaller subjects, see Figure 10. Health 
& Safety, Fire safety, Energy, Circular economy, Waste, Forestry, Water, Chemicals, Our 
supplier and Community Involvement.  
The first subject, health & Safety has three different main goals, machine and traffic safety, 
healthy at work and outside of work (Personal communication, 28th of Sep 2018). This 
project will affect the second goal, healthy at work. To be able to begin in this project they 
had according to A. Himmer-Olausson the goal to calibrate which ergonomic issues there are 
at the factories.  To manage to do this they have a first goal to have the same ergonomic 
assessment at all their factories.  
 

  

Figure 9 The different subjects in the Sustainability Plan by IKEA Industry (2018). 
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5.4 Health & Safety Management  
 
The health and safety part at IKEA Industry is divided into global and local. Due to the 
company situation, all sites are working different and therefore we need to first take a look at 
the global organization and then deepen it and look at the local sites and how they work with 
health and safety. 
 
5.4.1 Global 
 
The company has three different production-divisions and one which is purchase presented in 
Figure 10. On the global level, there is a Health & Safety Manager responsible for the global 
view of this subject. This person comes up with the visions of what needs to be done in health 
& Safety, not how. In every production division, there is either a sustainability manager that is 
responsible for environment, health & Safety (EHS) or two persons, one in the environment 
(E) and the other in health & safety (HS). These persons are responsible for the demands 
from the global HS manager and put them in action, they come up with the “how”. For the 
board and solid wood factories there are local EHS-managers and in Flatline there are HS-
coordinators. 
 
 
 

 
Figure 10 Health & Safety structure of IKEA Industry (Personal communication (2019)). 
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5.4.2  Local  
 
At the local level on each production unit there is different roles participating in the 
ergonomic risk assessment projects. Each unit have different roles according to the 
organization at that unit. This can be visualized in  
Figure 11 below. At the project there is always the EHS / HS – coordinate that leads the 
project. Then it can be different amount of the functions to the right that also participates. At 
what grade the production co-workers participates when they are included differs. It could be 
ergonomic questionnaires, check chapter 4.4.3. They can also at some units be part of 
ergonomic groups and workshops where they can come up with ideas to improve their 
workplace.  

 
 
 
 

 
 

Figure 11 The different kind of roles that could be part of an assessment project 
according to survey. 
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5.4.3 Ergonomic risk assessment on the sites 
 
The different ergonomic assessment methods used among the units are either an 
acknowledged assessment method like RULA, REBA, OWAS, Lehmann and EAWS - MTM, see 
presentation of the methods below. They also used more open methods like different kinds of 
questionnaires measuring the weight of the different tools, the frequency of the movements 
etc. The opinions of the methods differed, some methods functioned well and some didn´t 
quite fit the actual production and its manual tasks. In Chart 1 the actual opinions on the 
methods that were used is presented. 
 
Measurements of frequency, load and noise – This method only assesses the 
frequency, load and noise at the factory. 
 
External consultants + Musculoskeletal/ ergonomic questionnaire – Some 
factories had external consultants that assessed their factories and some used questionnaires 
of musculoskeletal issues.    
 
  
RULA – A method for assessing body posture in the upper limbs like neck, back and arms. 
The method is processed with measuring the angles of every limb in a selected working 
posture and the load. The method then gives every angle a number which then adds up and 
represents numbers in a chart to a resulting number that represents the risk of the posture 
(McAtamney & Corlett, 1993).  
 
REBA – This method is similar to RULA, but it also assesses the legs (Ansari & Sheikh, 
2014).   
 
OWAS – This method is made by filming a working process, taking picture frames at 
different times and then analyzing every frame using a chart. The chart has different numbers 
according to the body posture in the frame. For each posture there is also a number for the 
amount of load. This gives a lot of information, this due to its large number of postures 
analyzed (Lee & Han, 2013). 
 
Lehmann – No info found due to internal process at IKEA Industry (Internal documents). 
 
EAWS- MTM – This method has the same idea as REBA (Full body) but it also assesses the 
frequency and duration of the task in addition to the load on the posture.  
  



 

  
 

34 

Chart 1 Comments of each method used at the factories. 

 
 
5.5 FUTURE IN IKEA INDUSTRY 
The factories at IKEA Industry are constantly changing. The department of automation has the 
responsibility to both develop the factories according to efficiency and to eliminate the 
ergonomic risks that appears at the factories. The future for the factories at IKEA Industry is as 
it looks now, automation. The ergonomically bad manual work tasks, like repetitive packing 
of components, are planned to be automated. According to the automation department the 
technology today enables to automate the whole production until it reaches the packing lines. 
Here they have trouble in automating different manual tasks, it will require advanced 
technology and also space in the production to implement such machines. But the technology 
is changing, and it will in the future be possible to automate these kinds of manual tasks as 
well. But even if technology is catching up it is a matter of pay off- time. To automate in this 
scale, it requires according to the automation department a profitability. When automating 
the packing line, it will require both a machine for packing the parts but at the packing line 
the workers also makes a final check for damaged parts. This would require cameras or 
sensors to exchange the operator. This automation will require two kind of equipment for one 
human being. The reason for doing this automation is ergonomic risks on the operator, but 
when talking pay off- time, the investment is not profitable. To understand that these kinds of 
automating investments must be implemented, the automating department suggests the 
ergonomic risk assessments needs to be further developed to give a form of “ergonomically 
cost” that should be compared to the pay off- time.  
When looking at the manual working tasks that will exist in the future it comes back to the 
manual packing lines. These are the most expensive to automate so even in several years in 
the future there will be manual working tasks in the packing lines. When developing an 

 
Method 

 
Like 

 
Dislike 

 
Measurements of frequency, 
load and noise 

 
Clear and strict. 

 

OWAS, Lehmann method Easy and understandable.  

External consultants + 
Musculoskeletal questionnaire  
 

Covers everything on the site.  Time consuming 

Ergonomic questionnaire  Doesn´t contain enough info and 
actions.  

REBA Efficient Doesn´t assess reaching up and 
the frequency. 

EAWS - MTM for skids handling 
and REBA 

  

OWAS Simple, short and includes whole 
body. 

 

REBA and RULA Simple and useful. Does only assess one movement 
at a time. 
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assessment method, it is reasonable to focus on these kind of manual work tasks because all 
other manual work tasks will be eliminated in a couple of years.    
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6 DESCRIPTION AND ANALYSIS 

OF CURRENT STATE 
 
In this chapter there is a summary of all subjects relevant to this project. The subjects that are 
part of this chapter include the manual tasks that are common in the production, ergonomic 
injuries, benchmarking of methods and a benchmarking at Scania. Next it will be a summary 
of the system for health & safety at the global level and also the local level to get an 
understanding of how the company work with ergonomics.  
 
6.1 MANUAL WORK TASKS 
 
Due to low automation level, many factories according to observation and interviews with 
local HS managers still got manual work tasks. At every division there is different sorts of 
manual work tasks which can be seen below. These could also differ due to the automation 
level at each factory.   
  
6.1.1 Boards 
 
The production of boards at this division is according to observation mainly automated but 
they also have following manual tasks.  
 
- Unpacking resin blocks (Figure 13). 
 
- Feed melting machine with resin blocks. 
  
When the packing of the boards is to be made it requires manual work which contains.    
 
- Loading and unloading of skids (Figure 13)  
 
- Bending to take a skid. 
 
- Stretching up to load a skid  
 
- Putting on plastic bands.  
 
If the boards are going to be prepared for Flatline, it requires the following manual work 
tasks.  
  
- Take off plastic bands and skids  
- Unpacking of board in front of flat line factory 
 
- Feeding of raw board to melamine machine 
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6.1.2 Flat line  
 
The Flatline factory contains several small procedures and this makes an automation difficult. 
This results in a small degree of automation.  
The machines that construct the frames are automated. They for example cut the boards and 
bores the holes etc. But in many factories, there are still manual work tasks like.  
 
- Feeding of boards to the machines.  
 
- Prepares the machine with for example mirrors, glue etc.  
 
- Removing excess glue.  
 
- Quality checks. 
 
When the frames are ready to be packed they are transported on trolleys which are pushed by 
workers. The packing line then contains the following manual work tasks. 
 
- Assembling cardboards boxes 
 
- Putting frames into boxes with its assemblies and protective cardboard stripes. 
 
- Closing boxes (Closing + cluing the sides).  
 
- Plastic wrapping of finished pallets of boxes.  
 
- Lifting euro-pallets and panels.  
 
- Maintenance work 

 
  

Figure 12 Example of work tasks at the Board’s factory. 
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6.1.3 Solid wood 
 
The different manual tasks are presented below:  
 
- Walk along the boards and mark defects with a pen. 
 
- Drill defects. 
 
- Hammer knots or “boats” in place.  
 
- Load wooden pieces on and off machines. 
 
- Group pieces together. 
 
- Load finished boards on and off machines.  
 
- Turn wooden pieces when searching for defects.  
 
- Pushing pallets on conveyor.  
 
- Fix damaged edges. 
 
- Put wooden knots (To assemble the furniture) in holes.  
   
- Assemble boxes.  
 
- Load pieces in box. 
 
6.2  Summary of manual work tasks 
 
In following chart (Figure 14), it is clear that most common movements are hand, arm and 
shoulder movements. This is followed by lifting movements. At the interview with production 
co-workers they also confirmed this. 
At the factories, the co- workers do these kinds of body movements repetitively between 1– 4 
hours before they rotate depending on the factory. But one problem was mentioned, a lot of 
these movements are common to several of the manual work tasks. This means job rotation 
could result in the same movements. For example, among the 10 kind of manual movements 
in Flatline, an upper arm/ shoulder movement appears in 6 of them. When rotating the co-
workers, it will become impossible to avoid these events. The co-workers will, therefore, be 
exposed to highly repetitive tasks with a long duration. According to the theory by (Prevent, 
2010, chapter 4), the long duration of repetitive movements could cause muscle fatigue and 
MSD. Frequency and duration are, therefore, in these kinds of factories, an important factor to 
assess. 
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When standardizing the method for assessment each kind of factory will have the same 
methodology. But all factories have a different distribution of body movements. Some doesn´t 
have the same body movements as the other. When putting the factories against each other 
this is clear ( ). To have different methodologies on each kind of factory could be easy but on 
double sites, there is both a Flatline- and a Boards-factory. This will 
Require people to learn two different methodologies which will cause extra work for the 
persons assessing the factories. 
 
Chart 2 Distribution of body movements according to all body movements at the different 
divisions. 

  

 
 

Flatline Boards Solid Wood 

 

5/10 Upper arm/ 
Shoulder  

 

5/8 Upper arm / 
Shoulder  

 

4/12 Upper arm/ Shoulder  

2/10 Lifting  2/8 Lifting  1/12 Lifting 

1/10 Twisting 2/8 Twisting 2/12 Twisting 

5/10 Small hand/ under 
arm 

1/8 Small hand/ under 
arm 

9/12 Small hand/ under arm 

1/10 Leg work  0/8 Leg work 1/12 Leg work 

 
1/10 Twisting 2/8 Twisting 1/12 Twisting  

0/10 Bending forward 1/8 Bending forward 1/12 Bending forward 

 

Figure 13 Distribution of amount of body movements according to the total amount of 
body movements at the factories. 
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6.4 ERGONOMIC INJURIES  
To further understand the needs of an assessing method it can be good to look at the injuries 
at the factories. Some injuries could be caused by accident and not by bad ergonomics. The 
assessment would not be able to identify the difference beforehand. But when comparing the 
theory by Armstrong et al. (1993) of the common occupational injuries and the list of injuries 
in  
 
Chart 3, there is a lot of common factors. Another thing that connects these injuries with bad 
ergonomic is, according to the theory, injuries like MSD and CTS appear only after a long 
duration of repetitive tasks. These can´t appear by accident. The manual tasks connected to 
these injuries are therefore important to include in the assessment methodology.     
These injuries can easily be connected to the common occupational injuries presented in the 
theory by Armstrong et al. (1993).   
 
 

 

Chart 3 Injuries documented at the factories. 
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6.5 BENCHMARKING – ERGONOMIC RISK ASSESSMENT 
 
In the area of ergonomic risk assessment there is continuous research of how to develop 
assessment tools of manual work tasks. Following is a benchmarking of what tools that are 
common in the industry found at scholar.  
 
6.5.1 KIM I/ KIM II/ KIM III 
 
The Swedish work environment authority (ADI 627)/ (ADI 668)/ (Swedish work environment 
authority, 2019, KIM III) has made three documents of ergonomic risk assessment called KIM. 
These documents are divided in following.   
KIM I (Appendix 4) – Assessing risks of lifting and carrying 
KIM II (Appendix 5) – Assessing risks of carrying and dragging 
KIM III (Appendix 6) – Assessing risks of repetitive work 
Each tool is built upon checklists of different factors.  
 
6.5.2 RULA – Rapid upper body assessment 
 
This method was developed by McAtamney & Corlett in 1993 and is a method for assessing 
the upper extremities of the body. According to McAtamney & Corlett (1993) this method 
doesn´t requires tools. This because the method should not involve extra education in 
equipment use. The survey is divided in two different categories, the first is arms and hands 
and the other is neck and back. The position of every limb is measured in angles and loads. 
The condition of every limb gets a point which is then added with the other conditions within 
the category. In every category the summed-up point is looked up in a table and gets a 
representable number that is summed up with points for load and if the movement is 
repetitive. Every summed-up point is taken to a chart where the arm point represents the 
vertical column and the neck and back-point represents the horizontal. In the end there is a 
number that represents if the movement is good, tolerable or bad. For more detailed 
information, check Appendix 7.     
6.5.3 REBA – Rapid Entire Body Assessment 
 
The method was also developed by McAtamney but now with company of Hignett in 1995. 
The method has the same structure as RULA but assesses the position of the legs as well. More 
detailed info in Appendix 8.  
 
OWAS 
 
This assessment method was established by Karhu, Kansi & Kuorinka in 1977 at the company 
Ovako. The method is according to Karhu, Kansi & Kuorinka (1977) survey based and can be 
used by untrained personnel. It assesses postures and the frequency plus duration of each 
posture. The postures are entire body, see Appendix 9, and could each be classified into 4 
categories.  
Class 1: Normal posture that doesn´t need any attention.  
Class 2: A posture that should have some attention at the next check.  
Class 3: A posture that in the near future should need attention.  
Class 4: This posture needs to be considerate immediately.    
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6.5.4 Posturegram 
 
This is one of the oldest assessment methods and was developed by Priel in 1974, Buckle 
(1999) describes this method as taking pictures or draw the workers on a card that is called 
Posturegram. The posture is then categorized in some of the 14 different postures for the 
upper limb and the lower limb. The positions are put relative to three different orthogonal 
planes.       
 
6.5.5 Posture Targetting  
 
This method was described by Takala et al. (2010) and is used for static postures and 
compares the posture with the human body in its more normal position. Each posture is 
defined as a dot on the arc of a circle. This gives the angles of the posture with reference to 
the normal position of the body.  
 
6.5.6 PLIBEL 
 
Kemmlert (1995) designed this method as a checklist. The questions were about postures, 
fatiguing movements, bad equipment and the psychosocial factors. The method of using 
PLIBEL is to first see at the factory and then interview the co-workers. The manual work tasks 
that are then assessed are the ones conducted for the majority of the working day. Exceptions 
can be made if a work tasks seems to be very stressful. Every problem area in a work task is 
noted in the checklist (See Appendix 10). The checklist is then summarized in a short report.     
    
6.5.7 QEC – Quick Exposure Check 
 
This is according to the developer Li & Buckle (1998) a quick method that shouldn´t take 
more than 10 minutes to perform after training, thus the name. The method is a questionnaire 
combined with a chart. There are four categories (Back, Wrist/Hand, Shoulder/arm & Neck), 
at everybody part there is between one to three questions that ask the conditions of the 
position. These questions are answered by an observer. Then there are seven questions 
answered by the worker. All the answers are coded (A1, c3 etc.). These codes are then put in 
the chart and summed up to a final score of each category. A more detailed view of the survey 
is presented in Appendix 11.  
    
6.5.8 ARBAN 
 
This method, designed by Holzmann (1982), is a method that works on the principle of study 
sequences of different manual movements. Every manual movement is filmed and freeze the 
picture at chosen times. Every frozen picture is evaluated according to following effort.  

1. The effort made during the posture 
2. Force made at a muscle effort. 
3. Muscle load at static movement.  
4. Vibration or shock      

At each frozen movement gets a score between 0 – 10 (Nothing at all – Maximal). For a 
whole-body part these scores get a mean value.  
 
6.5.9 NIOSH Lifting equation 
 
This method was developed by NIOSH (National Institute for Occupational Safety and Health) 
with help from Waters, Putz-Anderson & Garg (1994). They designed two equations that they 
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named Recommended Weight Limit (RWL) and Lifting Index (LI). The RWL is according to 
Waters, Putz-Anderson & Garg (1994) a limit of weight that a human being could lift 
repetitively for 8 hours. The LI is a term that gives a level of stress on the muscles when 
lifting.  
𝑹𝑾𝑳 = 𝑳𝑪	𝒙	𝑯𝑴	𝒙	𝑽𝑴	𝒙	𝑫𝑴	𝒙	𝑨𝑴	𝒙	𝑭𝑴	𝒙	𝑪𝑴  
(Variables presented in appendix). 
 

𝑳𝑰 =
𝑳𝒐𝒂𝒅	𝑾𝒆𝒊𝒈𝒉𝒕	

𝑹𝒆𝒄𝒐𝒎𝒎𝒆𝒏𝒅𝒆𝒅	𝑾𝒆𝒊𝒈𝒉𝒕	𝑳𝒊𝒎𝒊𝒕	
=

𝑳
𝑹𝑾𝑳

 

These units can then be used to assess lifting tasks in for example industries.   
 
6.5.10 OCRA 
 
This method is according to the developer Occhipinti (2010) a method for making an index of 
the exposure on the upper extremities due to repetitive movements. The method compares 
the amount of performed repetitive manual tasks and the recommended amount. The method 
is presented by Proto & Zimbalatti (2015) and is performed as a checklist that for every task 
has different amount of choices. Every question is based upon amounts, for example, if a task 
has 5 min rest every hour, the method has 10 min as the most optimal time per hour for rest. 
The question is then divided in different span of times (1-2 min, 3-4 min etc.). Higher score is 
far from the optimal situation. More info in Appendix 12.     
  
6.5.11 ACGIH TLV – ACGIH Threshold Limit value 
 
The Threshold Limit Value (TLV) is according to Fransblau, Armstrong, Werner & Ulin (2005) 
a guideline for hand activity that gives a recommendation for the highest value of repetitive 
exposure for the hands. It was developed by American Congress of Government Industrial 
Hygienists (ACGIH). This method should be used on repetitive hand jobs that has a duration 
for about four hours.  
Bonfiglioli et al. (2013) tells that TLV is compared with the equation of two values, the PF 
(The effort that is required to perform the hardest task) and HAL (The frequency and resting 
time). These values is taken into an equation.  

𝑷𝑭
𝟏𝟎 −𝑯𝑨𝑳

 
If the PF/10-HAL is ≥ 0, 56 the worker is exposed to load above its acceptable load. If the 
PF/10-HAL is > 0, 78 the worker is exposed above the TLV. This can be summarized in three 
categories.  
Acceptable loads is loads below AL. 
Loads that lies between the AL and the TLV value.  
Unacceptable load is the ones above TLV.  
 
6.5.12  LUBA  

 
The method LUBA was designed by Kee & Karowski (2001) and is an upper body posture 
assessment. The method is based upon posture angles. For each body part (wrist, elbow, 
shoulder, neck & back) there is a scale of angles (postural load index). For each angle there is 
a score of 1 – 20. There is then a scoring of how repetitive the manual task is (MHT). All 
scoring is found in appendix 11. Postural load index and MHT are then divided in four 
categories for assessment.  

1. MHT > 10 min and Postural load index ≤ 5 : Acceptable 
2. MHT 5 – 10 min and Postural load index 5 – 10: Requires a check at the next ergonomic 

study.  
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3. MHT < 5 min and Postural load index 10 – 15: A change in the workplace should be made 
soon.  

4. MHT < 2 min and Postural load index ≥ 15: A change in the workplace should be made 
immediately.  

  
6.5.13  WERA - Workplace Ergonomic Risk Assessment   

 
This method was designed by Rahman, Rani & Rohan (2011) and is a method for 
investigating physical factors that can be a cause of MSD. The method for this assessment tool 
is made by fist seeing of the workplace and look for the behavior of the co-worker and also 
check the equipment used in the work task. To choose the part of the task that needs to be 
assessed, the following criteria is used.  

- Tasks that has the most frequency 
- Postures that is awkward or unstable.  
- Tasks that are common to cause diseases.  
- Tasks that are heavy or contains stress or vibration.  

When choosing the tasks to assess the chart in Appendix 14 is used. This chart assesses 
shoulder, wrist, back, neck, leg, force, vibration, contact stress and duration. The resulting 
score is compared to the following grade.  
Low risk: 18-27 
 
6.5.14  RAMP - Risk Management Assessment tool for manual 

handling proactively 
 
This method was developed by Lind & Rose (2014) based upon two different parts. First a 
checklist of the risk factors which occurs (RAMP I). It is a “yes/no”-checklist that covers the 
work posture, repetitive work and movements, lifting, push/drag, influencing factors, 
reporting of physical strenuous work and physical discomfort. The method continues with an 
assessment method which assesses the identified risk factors (RAMP II). This one has a picture 
of bad postures and a scale of the duration of the posture. The scale has 7 suggestions 
between 4 hours/2 hours or more – less than 5 minutes. The results are reported in a 
resulting module and an action module. More details and the different work posture are to be 
found in Appendix 15. 
 
6.5.15  HARM – Hand Arm Risk Assessment 
 
The HARM tool is developed by Douwes & Kraker (2012) and is a method used to assess 
hand- & arm tasks that has a duration of more than 1 hour per day. The work tasks should be 
light, not exceed a force of 6 kg per hand. The method has 7 steps.  
 
Identify what hand- and arm tasks that are going to be analyzed, also, the duration of the 
task.  
 
Identify which hand that performs most of the task. If one hand has higher force and the other 
has high frequency, each hand should get a separate assessment. 
 
Then the force, duration and frequency are identified into categories.  

- The force: less than 100 g, 100g-1kg, 1-3 kg, 3-6 kg and peak force (Like hitting).  
- The duration: <4 sek/min, 4 – 30 sek/min and 30–60 sek/min 
- The frequency: <4 times/min, 4-30 times/min and >30times/min.   
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Then there are postures. Here the posture of the Neck/shoulder and the lower arm/wrist. 
Also, how long this posture is made during one task in %. 
 
Here it is mentioned if there is any use of vibrating tools.  
Here other factors are mentioned like cold, if need of precision work with hands etc.  
 
Here comes the risk evaluation. Each score from every step is summed into a final score. The 
assessment is a traffic light of following. 
Green: < 25 p 
Yellow: 25 – 50 p  
Red: > 50 p 
 
More info about the method in Appendix 16. 
 

 
6.6 Benchmarking of company 
 
To be able to get a view of how a methodology could look like when implemented at a 
company a benchmarking visit was made at Scania AB at their production unit in Södertälje. 
Scania is a multinational company that produces trucks and buses. They have 49 000 co-
workers in 100 countries. Their production units are based in Luleå, Södertälje and 
Oskarshamn in Sweden and Lahti (Finland), Slupsk (Poland), Meppel and Zwolle 
(Netherlands), Angers (France), Tucumán (Argentina) and Sáo Paulo (Brazil) (Scania, 2019).  
 
At the factory in Södertälje they, according to L. Hanson (Personal communication, 5th of April 
2019), both produces articles to the trucks and buses, but they also make final assessment of 
trucks and partly assessment of buses (Scania, 2019). This kind of production has a big 
amount of manual work tasks because of the assessment lines. To be able to minimize these 
risks Scania has developed their ergonomic standard called SES – Scania Ergonomic Standard. 
Their standard is based upon the method RAMP (Chapter 5.4.15 and Appendix 15). A method 
that they have developed with support of KTH and other companies. Their standard is divided 
in three different assessment standards.  
 
SES Design – This assessment is performed every time when a new component is to be 
implemented in the assembly line. Here they test to assemble the component and then assess 
this working task.  
SES Assembly – This assessment is used on the workstations on the assembly line. 
SES RAMP – This one is used on the work station of machining and logistics.    
 
Scania has decided to let their workers use the assessment methods with support of a training 
session where they get to learn how to use the assessment. They also have an ergonomist as 
support.    
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7 SPECIFICATION OF 
REQUIREMENTS 

 
The specification is of two sorts. First the ones that the tool must contain because of the 
situation at the company. Then there are parts that can be different depending on a certain 
grade. These have the grading below the requirement (2p, 4p, 6p).  
 
7.1 LOAD 
 
From the survey it was clear that load was something that often was missing or didn´t have 
the right assessment scales. The theory by Hult (1954) also stated the danger in heavy lifting. 
This requirement is mandatory, thus the lack of grading.    
 
 
Measurements of load should be part of the assessment. 
 

 
7.2 FREQUENCY 
When evaluating the methods that are used on the sites there were a suggestion on frequency 
at the sites which used methods that didn´t include frequency. This was also motivated by 
Prevent (2010, chapter 4) that stated the negative effect of repetitive tasks. This requirement 
is mandatory, thus the lack of grading.       
 
 
Frequency should be included 
  

 
7.3 DURATION 
In the theory of both occupational injuries by Armstrong et al. (1993) and the theory of 
frequency and duration by Prevent (2010, chapter 4), duration is one of the biggest sources of 
occupational injuries. This requirement is mandatory, thus the lack of grading.    
 
 
Duration should be included 
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7.4 BODY MOVEMENTS 
According to the analysis of body movements made by the workers, the following body parts 
should be assessed. The grading of 4 p is based upon the most common body movements 
made by the workers.   
 
 
Legs 
Back 
Shoulder 
Upper arm  
Under arm 
Wrists/ hands  
Lifting 
Bending forward 
Different levels of the arms (reaching up) 
Pushing 
Eye level 
Twisting 
Eyesight 
 

 
2 P 4 P  6 P 
 
One to 3 movements.  

 
At least 3 of the 
following: Shoulder, 
arms, hands and lifting.   
  

 
All of the body 
movements in 4 p and 
some of the other 
movements above.    
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7.5 SIMPLICITY 
 
Many methods that exists are big and complex, this was a thing that was mentioned by the 
sites where the methods were complex. A method should be simple to use for the user to fast 
understand and proceed it.   
 
 
The method should be easy to use. 
  

 
2 P 4 P 6 P 
 
Instructions in the 
beginning which explains 
the method. Text that 
explains how to grade.   
   

 
Instructions at every 
step. Text that explains 
how to grade.  
  

 
Instructions at every 
step. Scales have visual 
images or numbers to 
compare with.   

 
7.6 SEVERAL MOVEMENTS IN ONE ASSESSMENT 
 
One thing that was mentioned by the user of the REBA- and RULA- method was the lack of 
assessing several movements. They therefore would like to be able to assess a whole working 
task.  
 
 
Be able to assess more than one movement in a working task. 
 

 
2 P 4 P  6 P 
 
Need to assess every 
movement separately.       

 
A general overview of 
the movements made in 
a working task.  
  

 
A method that assesses 
several detailed 
movements and gives a 
sum of the situation.  

 
7.7 STANDARDIZATION 

 
One main thing of this method is that it should be standardized. The co-workers at the units 
mentioned this and that they thought there were hard to understand with a lot of methods in 
the company. There should therefore be as few differences in methods between the factories 
as possible.  
 
 
 
The method for all factories should differ as little as possible. 
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2 P 4 P 6 P 
 
One assessment for 
each kind of factory. 

 
One assessment for Flat 
line + Solid Wood and 
one for Boards.  
 

 
One assessment method 
at all kinds of factories 
 

 
7.8 WORKER PARTICIPATION 
 
Due to theory of the benefits of worker participation (Nagamachi, 1995; Rivilis et al., 2008) it 
should be a requirement to include workers in the ergonomic assessment project.  
 
 
Co-workers should be included in the project. 
 
 

  
2 P  4 P 6 P 
 
Co- worker is asked 
during the assessment.  

 
Co- worker is part of the 
discussion when 
assessing. 

 
Co-worker makes the 
assessment.  
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8  ELIMINATION 
 
To be able to find the best tool for the factories I made a comparison of these different 
methods has been made with aspects of the specification of requirement. The results of the 
comparison can be seen in Chart 4.  
 
Chart 4 Score table. 

Evaluation 1 
 

 
Body 

movements 
 

 
Load 

 
Frequency 

 
Duration 

 
Simplicity 

 
Several 

movements 

 
Standardiza

tion 

 
KIM 6 1 1 1 6 4 4 
RULA 4 1 1 1 6 2 4 
REBA 4 1 0 0 6 2 4 
OWAS 2 1 1 1 6 2 4 
Posturegram 4 0 0 0 0 2 4 
Posture 
targetting 4 0 1 0 2 2 4 

PLIBEL 6 0 0 0 4 4 6 
QEC 2 1 1 1 6 4 4 
ARBAN 0 1 0 0 4 6 6 
NIOSH 2 1 0 0 2 2 6 
OCRA 0 0 1 1 6 6 6 
ACGIH 2 1 1 1 2 2 4 
LUBA 4 0 1 0 6 2 4 
WERA 4 1 0 1 6 2 4 
RAMP 6 1 1 1 6 6 6 
HARM 6 1 1 1 6 6 4 
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Chart 5 Results. 

Evaluation 1  

 
Method 
 

 
Result 

 
KIM 23 
RULA 19 
REBA 17 
OWAS 17 
Posturegram 10 
Posture targetting 13 
PLIBEL 20 
QEC 19 
ARBAN 17 
NIOSH 13 
OCRA 20 
ACGIH 13 
LUBA 17 
WERA 18 
RAMP 27 
HARM 23 

 
The results of the comparison were that KIM, PLIBEL, OCRA, RAMP and HARM had the four 
highest scores, see Chart 5. One interesting fact is that RAMP got the maximum score, I could 
therefore choose this method to be the final because of the high score. However, the method 
will ultimately be used by managers at the local level. It is thus important to let them decide if 
this method is something that they could consider use. Since the evaluation ended with many 
high scoring methods, only the three highest scoring methods were chosen for user testing, 
these are KIM, RAMP and HARM.  
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9  EVALUATION 
 
This evaluation is divided in three different parts of the evaluation with a final conclusion 
where the final method is chosen.  
 
9.1 User test – Managers 
 
The user test was sent to 6 factory units and 3 answered. 
The questions asked is presented in Chart 6. The result is then presented in Figure 14 which 
shows that KIM got the highest score and wins this part of the evaluation. Detailed scores in 
Appendix 17.   
 
Chart 6 Questions asked to Managers. 

 
Question/ adoption 
 

 
Slide scale between: 
 

 
Motivation 

“I understand the instructions in the 
method” Disagree - Agree 

 
This question investigates the 

requirement of “simplicity”. If a 
method is hard to use it will not be a 

good performed assessment. 
 

“It was a quick method to use.” Disagree - Agree 

 
Due to the big amount of tasks to be 
assessed the method needs to be fast 

to use. 
 

 
“It was easy to choose between 

different scales in the assessment” 
 

Disagree – Agree This is an important factor to be able 
to have correct assessment. 

 
“it was easy to calculate the final 

score” 
 

Disagree - Agree It is important that the final score is 
calculated correctly.  

“The final result was easy to 
understand” 

 
Disagree - Agree 

When making changes in the factory 
to minimize the risks the final results 

needs to be easy to understand. 

“I think this method would suit our 
factory”  Disagree - Agree The method needs to suit the factory 

it is going to be used in. 

  

   
Figure 14 Scores User test – managers (Full score 2400). 
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KIM got comments like  
 
“Very easy, clear, understandable method especially for hand and arm risk-assessment”.  
 
The fact that the most common body movement at the factories is arm movements gives this 
comment a high weight to the final conclusion.  
The method which got the lowest score is RAMP. This one got for example the comment 
 
“Long, not easy method for ergonomic risk-assessment, take long time to prepare all information 
before final results.” 
 
In the specification of requirement one requirement is the time, if a method is too long and 
difficult to use it will not produce accurate results.  
 
9.2 User test – Production co-workers 
The evaluation by the production co-workers resulted in the following results.  
The opinion of the methods was only the visual. All methods were good according to the co-
workers all methods were good. But RAMP stood out with its many pictures that gave easy 
understanding when making the assessment.  
 
9.3 Final conclusions 
When trying to decide which assessment method to choose, the specification of requirement 
has been used for extra support. The method will be used by the factories and the 
requirements reflect the needs in an assessment method. Following is therefore which method 
that best achieved the requirements.   
 

9.3.1 Body movements/postures 
 
The first factors are the physical. Body movements, frequency and duration.   
 
Chart 7 Body movements from the specification of requirement. 

 KIM RAMP HARM 
Legs X   
Back X X  
Shoulder  X X 
Upper arm   X 
Under arm X  X 
Wrist/hands X X X 
Lifting posture X X  
Bending forward X   
Level of the arm  X  
Pushing X X  
Eye level (Neck)  X X 
Twisting X X  
Eyesight X   
 9/13 8/13 4/13 

 
Both RAMP and KIM got a whole-body assessment. RAMP got 8/13 (See Chart 7) body 
movements and KIM got 9/13. HARM only assesses the upper body and gets score of 4/13. 
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The factories contain back and lower body movements which tells that HARM should be 
eliminated in the evaluation.  
To further evaluate KIM and RAMP, the quality of each assessment needs to be put into count.   
When looking at KIM the assessment of the body postures is an overview assessment. 
 
“Upright upper body not twisted…” 
 
RAMP got a detailed assessment with angles. 
 
“Neck bent sideward 10° or more” 
Which type of assessment that are the best is hard to decide. When making a fast assessment, 
an overview is easy to make. But when making this kind of assessment, some angles of the 
body, like in RAMP, might not be noted. 
 
9.3.2 Frequency and duration 
 
Each method includes an evaluation of both frequency and duration. RAMP evaluates the 
body postures due to the frequency and duration of the task. If a posture is good it will not be 
evaluated, even if it is repetitive or has long duration.   
KIM evaluates the task of how bad the posture is and then frequency and duration as an extra 
factor. A “good” posture could be equally bad as a “bad” posture if done repetitive/ long 
duration.   
When looking at the theory of repetitiveness or long duration by (Prevent, 2010, chapter 4) it 
is known that an easy work task could be dangerous if done repetitive. KIM is therefore better 
at this front.    
   
9.3.3 Load 
 
Both methods take load into count when assessing the work tasks, this factor is therefore the 
same in these methods. 
 
9.3.4 Simplicity 
 
This requirement is about how easy the method is to use. Here the user test with managers 
has high weight. The user test evaluated if they understand the instructions in the method. 
KIM got high values from each factory, but RAMP got mixed between high and low. KIM is 
therefore better at this front.  
 
9.3.5  Several movements in one assessment and standardization 
 
At these requirements both KIM and RAMP evaluates a work task as a whole. They both 
evaluates repetitive work, lifting and pushing separately. Which is a requirement to make it 
fully standardized between the different factory units. This results in a similar conclusion here 
as the one in “Simplicity”. 
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9.3.6 Overall conclusions 
 
When summing all requirements and deciding the best method for each requirement presents 
the final results of which method to be chosen, see Chart 8. The results show that some got 
equal scores on a requirement, but KIM got the highest score and will therefore be developed 
into a standard. 
   
But to make a standard to best suit the factories, some factors from RAMP will be included. 
These factors will be presented in the next chapter. 
 

 
 
 
 
 

 

 

 

 

 

  

Requirement KIM RAMP 
Body movement/ 
postures 

X  

Load X X 
Frequency/duration X  
Simplicity X  
Standardization X X 
 5/5 2/5 

Chart 8 The best method for each requirement 
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10 DEVELOPMENT 
 
Following are the results of the development of the standard.   
 
10.1 Changes in KIM 
The final result is based upon the three methods KIM I, II and III (6.5.1). The scales have been 
developed for better user experience and to better fit into the graphical identity of IKEA, see 
Figure 16.  
 
Other changes in this method is a completion with another assessment according to vibrations 
(See page 22 in Appendix 19). The assessment comes from RAMP (6.5.14). This because of the 
risk for nerve damage due to vibrations according to Hagbarth et al (1986). 
 

One thing that was in consideration was if the scales should be divided into gender or age, 
according to the theory by Prevent (2010, chapter 4) that stated the difference between 
gender. But the decision was to leave the scales as it were developed by the Swedish work 
environment authority (2019) due to the theories that were presented by Kennedy & 
Koehoorn (2002) of the common thing of putting women in the repetitive part of the 
factories.     

Figure 15 Example of scale which have been changed from one single text (Left) to a bulleted 
list (Right). 
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11 GLOBAL STANDARD OF 
ERGONOMIC RISK ASSESSMENT 

 

 

The final result is based upon Figure 16. The work tasks to be assessed are chosen. The tasks 
should then be divided into three categories.  
 
Lifting/ carrying objects- Tasks that contain some sort of lifting movements or carrying 
objects. 
Pushing objects- If the work task contains some sort of pushing.  
Repetitive work- If the work task contains any sort of repetitive movements it should be in 
this category.   
 
Each task is assessed according to which category it belongs (KIM I, II and III (5.3.1)). The 
method is presented as a document (See Appendix 19) that begins with an introduction which 
describes the importance of the assessment and how to perform the assessment according to 
which assessment category, see Figure 16).  
 
When the assessment is done the results should be submitted into a system for evaluation. 
Each score from the assessment charts is written into the associated cell (See Figure 17).   
 

 
Figure 17 How to score in assessment.

Figure 16 Process of the standard. 
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Figure 18 Evaluation 

After submitting the results, these scores will automatically be summarized in a chart of all 
work tasks in the factory. An example of this chart is presented in Chart 9. It gives a 
summarizing overview of all work tasks in, for example, the category “lifting/ carrying”. The 
management can easily see the work task with the highest score that needs to be changed. 
When deciding what task to change they can track what factor that has the highest effect, like 
the orange areas in Chart 9, and change these for a better work environment. 
 
Chart 9 Example of summarizing chart of all work tasks (Lifting/ carrying). 

Work task Time 
point 

Load 
point 

Posture 
point 
 

Condition 
point 

Total  

Unloading 
resin 
blocks. 
 

2 2 4 1 14 

Loading 
of skids.  
 

4 1 4 0 20 

Loading 
of 
melamine 
rolls. 
 

1 6 2 0 8 
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11.1 Roles to participate 

 
Figure 19 Suggestion of roles to participate in the assessment. 

One of the research questions was to decide what kind of roles that should be in contact with 
the standard. After studying and interviewing people from different roles within the company, 
my suggestions for involved roles is presented in Figure 19.  
 
11.1.1 Managers  
 
The EHS managers/ H&S Coordinators will handle the standard according to the instructions 
and the training sessions. They will use it to decide which work areas to develop for a better 
work environment.   
 
11.1.2  Ergonomist 
 
In the assessment some scores could be easier chosen by an expert in ergonomics. This to 
avoid mistakes like choosing scores. At, for example, Scania AB, one ergonomist helped the 
management to perform and develop the assessment. This was found helpful and therefore 
this will be set as a standard at IKEA Industry.  
 
11.1.3  Production co-workers 
 
The theory by Nagamachi (1995) states the positive effect of letting the production co-
workers to participate in the development of the workplace. They will according to 
Nagamachi (1995) be more aware of how they perform their work. When interviewing the 
production co-workers at IKEA Industry, they confirmed this statement.  
 
“If I get to know when a work task is not performed ergonomically well, I would be aware of it 
and avoid it.” 
(Personal contact, 30th April 2019)   
 
By these facts it has been decided that production co-workers should participate in the 
assessment. They will also help the mangers to decide what scores to give. 
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12 DISCUSSION 
 
Following is my discussion of how I feel about my results and why I think it will suit for IKEA 
Industry.  
 
12.1 The results 
 
I now have a result, a standard of ergonomic risk assessment. This method will be 
implemented into IKEA Industry, but is it good? Does it suit this company? I believe so. The 
mapping of the company resulted in several requirements that has guided me into this result. 
Each requirement also has a connection to the company and its needs, it is not a standard 
template of what an ergonomic assessment should contain. I will here present why this 
method suits the best for each requirement.    
 
12.1.1 Body movements 
 
KIM is a whole-body assessment that assesses first the body as a whole and the hands and 
arms separately. As presented in Chart 7 in chapter 8, KIM evaluates 9 out of 13 different body 
postures. There are therefore 4 body movements that is not assessed (Shoulder, upper arms, 
Level of the arm and eye level). The most critical one is shoulders, but when looking at the 
assessment, the hand and under arm assessment also assesses “longstanding static armloads 
without hand- /arm support” (Page 21 in Appendix 19). The shoulders and upper arms are 
therefore indirectly assessed.    
  
12.1.2 Load 
 
One thing that KIM does well is the scale of loads. At each assessment the load of the object 
that generates the movement like a lift gives a point. Even if it’s lifting, pushing or repetitive 
work, the load is considered. This factor was important to include due to the negative effect it 
has on the human body according to Hult (1954).    
  
12.1.3 Repetitiveness 
 
Due to the fact that the factories contain a lot of repetitive work tasks and the negative effect 
of repetitiveness according Prevent (2010, chapter 4), this factor is important. I believe that 
the fact that the standard has one whole chapter of repetitive work makes the standard to suit 
this factory well.  
  
12.1.4 Duration  
 
Using time points in the assessments are a good factor to evaluate different movements. When 
reading the theory by Hägg et.al (Prevent (2010), chapter 4) of the negative effect of duration 
it is important to have the duration in mind when assessing.   
 
12.1.5 Simplicity 
 
When developing the standard as a system it will only be required to follow the steps. Read 
the instructions at every step, put in the points and then submit it. This removes for example 
miss-calculations when calculating the final result.    
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12.1.6 Several movements in one assessment  
 
KIM is the kind of method that assesses a work task as a whole. Not posture by posture. This 
makes the method easy to evaluate several movements in one assessment.  
 
12.1.7 Standardization 
 
One goal was to have only one kind of method for all kind of factories. The three categories in 
KIM makes it possible to have only one method to every kind of work task. One argument for 
this was the amount of training it would require learning several different methods. This 
method has three different methods but they all have the exact structure and process to make 
the assessment. 
    
12.2 Relevance 
 
How useful and important this project is could be divided in two categories. Internal and 
external. This project was ordered by IKEA Industry and the internal usefulness of this project 
is to help them becoming better at health & safety, with healthier co-workers as an effect. 
Healthier co-workers are something that the company strives for. It has a positive outcome 
both according to co-workers that are healthy and performing well at work. But it also allows 
the company to easier recruit labour, a good work environment will excite people to choose 
that company. In the end a company rely on its work force, if the co-workers are not feeling 
well, the company will slowly break down.  
 
The external effect with this kind of project is to guide other projects at other companies in 
the future to make their own health & safety project. With both my process and results they 
could be inspired but also learn from my mistakes to make their own project even better. All 
to together create better workplaces around the world.  
 
This project is part of the sustainability strategy of IKEA Industry, it is categorized in the 
health & safety subject, but it will affect the whole chain of sustainability.  
The economy factor will be the reduced costs of injured co-workers, money that could be 
spent on, for example, investments. It will also affect the national economy with reduced 
medical costs.   
 
The theory by (Stock & Seliger, 2016) presented the fact that repetitive work will be reduced 
into office work when the factories will be going into industry 4.0. But the automation 
department stated the fact that this process will be long, and the relevance of this project will 
follow into FY2025. 
  
Society is the one that will be developed the most by a project like this. People gets better 
working conditions that will positively affect their well-being. A healthy co-worker is a happy 
co-worker. Happiness is important for a strong society.  
 
The one that will be affected least is the ecological. But this project could be made as deciding 
which method for ecological assessments that best suits for a company like IKEA Industry. A 
good assessment method is important, especially the environmental effects.   
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13 CONCLUSIONS 
 
13.1 Have I followed the aims and goals? 
 
“The aim of this study is to help IKEA to minimize their ergonomic risks towards their health & 
safety goals before FY2025.” 
 
With my new standard IKEA Industry will have an easy method to evaluate their ergonomic 
risks at the factories. This will help them to see what risks that needs to be evaluated to be 
able to reach towards their health & safety goals towards FY2025. 
 
“The goal for this project is answer the given research questions to find a method that suits IKEA 
Industry.” 
 
To check if I have followed the aim of this project we will go through the research questions. 
 
- What kind of manual work tasks exist on the factories? 
 The answer to this question is a mix between lifting objects, putting objects into machines or 
boxes, pushing trolleys and quality checks. 
You can find a more detailed list in chapter 5.1 Manual work tasks.  
 
- What manual work tasks are most common on the factories? 
The answer to this is Arms and shoulder areas, more info in chapter 5.1.4 Summary of 
manual work tasks. 
 
- What ergonomic risk assessment tools exists on the market? 
 
In the chapter 5.3 there is a summary of 17 methods that has been part of this project. The 
methods are: 
KIM 
REBA  
OWAS  
Posturegram 
Posture 
targetting  
PLIBEL  
ARBAN  
WERA 
RAMP 
EAWS -MTM 
RULA 
QEC  
OCRA 
ACGIH 
LUBA 
HARM 
LYFT 
NIOSH 
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- What ergonomic assessment tool in the market suits for IKEA Industry? 
The best suited method for IKEA Industry is KIM, described in chapter 5.3.1 and Appendix 4 – 
6.  
 
- Which ergonomic risk assessment tool is the best?  
In the evaluation of each method KIM got the highest values on 4/5 requirements.  
 
- To which state can an ergonomic risk assessment methodology be standardized but also, be 
implemented into factories with different types of manual work tasks?  
It will not be possible to only have one method that could assess every kind of work task at 
the factories without making it too complicated. The decision here is to use three different 
methods which have the same design and visual interface. This to make it easy to change from 
one method to another.  
 
- What kind of competencies are required to perform an ergonomic risk assessment? 
The successions of competencies are HS/EHS-manager, an ergonomist and a production co-
worker. Presented in chapter 10.1.  
 
This project has found 17 different assessment methods which has been eliminated, evaluated 
and in Appendix 19, the final method for IKEA Industry is presented.  
  

14 RECOMMENDATIONS 
 
My recommendations for IKEA Industry are both to learn the literature to understand the 
knowledge that is the base for the results and then with some sort of training session 
implement this final result into your company.   
 
When having production co-workers to be part of this project I find it important that they get 
relevant education in ergonomics and assessment methods. This will help them to further 
understand the assessment procedures but also to help them work with more ergonomically 
good positions.  
 
My concluding recommendations are to implement the method, use it well and further work 
with your strategic goals for a better IKEA Industry.  
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APPENDIX 
 

Appendix 1 Gantt-chart. 
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Appendix 2 Key words used in the project. 
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Appendix 3 Interview with production co-workers. 
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Appendix 4 KIM I - Tools 

Time points 
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Appendix 5 KIM II 
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Good – Even and good floor without level difference or objects. Up to 2 degree angle. 

Limited – Even and good floor without level difference or objects. Between 2 – 5 degree angle.  

Hard – Uneven floor – 2-5 degree angle – Needs to be pushed to start.   

Complicated – Steps, stairs – over 5 degree angle –  
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Appendix 6 KIM III 
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Appendix 7 RULA Worksheet. 
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Appendix 8 REBA - Worksheet 
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Appendix 9 OWAS - Postures 
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Appendix 10 PLIBEL Chart 
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  Appendix 11 QEC chart 



 

  
 

83 

 
 
 
 
 

  

Appendix 12 OCRA chart 
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Appendix 13 LUBA chart 



 

  
 

85 

 

Appendix 14 WERA chart. 
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Appendix 15 - RAMP 
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Appendix 16 HARM 
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Appendix 17 Detailed scores of user test – managers (Disagree 0 – Agree 100). 
Questions in Fel! Hittar inte referenskälla.. 

User test 1 2 3 4 5 6 

       
KIM 75 50 85 75 65 50 

RAMP 75 50 85 65 75 50 
HARM 80 65 75 70 75 70 

       
KIM 100 100 100 100 100 100 

RAMP 30 1 0 1 50 0 
HARM 100 70 70 70 100 70 

       
KIM 100 100 100 100 100 100 

RAMP 100 70 80 85 85 85 
HARM 

 
35 20 30 25 20 20 
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Appendix 18 Final result. 
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