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Extended abstract 

Meat cutting work and sustainability 
 
The work of meat cutters is physically strenuous and is characterized by being highly manual with 
the handheld knife as the most important tool. It is the combination of speed, precision and volume 
that distinguishes industrial meat cutting from other types of cutting. In this thesis meat cutting 
work is defined as a handicraft. According to The Swedish Work Environment Authority (AV), 
meat cutting work entails high risk of work-related injuries and illnesses. Meat cutters had the 
highest frequency of reported occupational diseases among blue collar workers in Sweden in 2013. 

The aim of the thesis is to identify and evaluate work environment improvements that meat cutting 
companies and their employees in cooperation can take when also considering system efficiency. A 
second objective is to provide a knowledge contribution to the industry for application in their 
future work environment development. 

The thesis is based on work carried out in two research projects (STAR – Meat cutters’ work 
situation, an interactive research program for industry support and development of measures and 
SKARP – Sharp - education in knife sharpness and working technique). These were conducted as 
industry interventions, in an interactive approach and with steering committees consisting of 
participants from the meat cutting industry and their professional and industrial organization and 
the meat cutters’ union. 

Meat cutters’ work-related disorders and injuries are influenced by the following factors identified: 

1) Work is psychosocially characterized by low self-control, heavy workload and high demands. 

2) From a physical point of view, meat cutting work is characterized by: 

a) Extremely fast movements of the arm and wrist compared to other professions. 

b) Repetitiveness of hand and arm movements, where the working cycle length varies from 15 
seconds in pork cutting to 30 minutes in beef cutting. 

c) Work load due to lifting differs between pork cutting, where cuts of the meat at a pace line 
may not need to be lifted by the individual meat cutter. For beef cutting, the meat cutter has to 
lift details that can weigh 35 kg. 

d) Lacerations, where the use of protective gloves and aprons has significantly reduced the injury 
incidence. Protection for the whole arm, hand, chest and abdomen are available. 

e) Work is performed standing and mostly there is an access to mats or platforms to stand on, 
but in practice it is difficult to optimize the working height.  

f) The range of motion is large. Cuts of meat are thrown on the working table and on belts 
above or under the table. To cut the meat hanging also means working in ergonomically 
unfavorable postures. 

g) Physiologically there are high demands on the cardiovascular system. 
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h) In the premises where meat cutting work is carried out, the temperature should be +12oC and 
all carcasses should be + 7oC according to authority regulations. 

In order to meet food hygiene requirements, the knives used must: be corrosion resistant; manage 
exposure to harsh chemicals and high water temperatures during cleaning; have an attachment 
between blade and handle that does not host bacteria. For safety the handle should provide good 
friction when wet. A flexible blade is often desired. At most companies the meat cutters sharpen 
their own knives although some large companies have semi-automated knife sharpening devices. 

The thesis discusses the framework of ergonomics and uses Wilson’s definition: Ergonomics is the 
theoretical and fundamental understanding of human behavior and performance in purposeful interacting sociotechnical 
systems and the application of that understanding to design of interactions in the context of real settings.  

The concept of sustainability is in this thesis defined as the individual employee’s sustainable employment in 
their work and the company’s sustainable production. This means an employment designed so that the 
individual has the physical capacity and energy to perform the tasks included in the employment 
and can carry them out over time, and that the work tasks are, for the individual, meaningful and 
provide personal growth. The goal of sustainable employment is that it results in a long-term and 
meaningful working life without poor health and an individual meaningful time off without illness. 
A sustainable production means that production is carried out with social, economic and ecological 
sustainability according to the World Commission on Environment and Development’s definition. 
This means personnel, time, premises, material and other energy resources to be utilized with the 
aim of developing employees, production, organization and technology by long-term thinking. 
Sustainable production means that it is profitable, competitive, and that it has a market for its 
goods.  

In this thesis, the broad concept of "physiological load" has been chosen as it shows the work load and 
how this load can affect the ability to recreational activity and thus the individual employee’s 
sustainable employment in their work. In the studies this has been indicated by pulse. 

Some production concepts are defined:  

• The value of the meat is higher than wages and production costs. Therefore, the value of 
the meat yield is a central factor. 

• Yield is defined in the meat industry as the weight of each individual cut of meat in relation 
to the carcass’ weight. The cuts have different values, which means that the yield is more 
important the more expensive the cut is. Larger companies use computerized systems that 
calculate the weight in relation to the carcass’ weight, its quality and fat content. Profitability 
requires that the yield remains at its target. 

• Quality is defined in the meat industry as “according to standard” or “not acceptable“. The 
norm is defined according to companies’ specification and based on customer requirements. 
The specification includes the appearance of a complete cut of meat, what/which muscles 
and how much meat included, how much and where fat is included, the cuts accepted and 
the margin of error accepted. 

The studies included in the thesis have generally been conducted in real settings and as quasi-
experimental case studies. Within the interactive research approach, questionnaires, interviews, 
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observations, heart rate measurements and measurements of knife sharpness were performed. The 
steering committee of the projects and the companies in question participated in the planning and 
evaluation of them. 

The results show that many meat cutters included in the measurements performed their meat 
cutting work at a level exceeding the level recommended for physiologically demanding work to be 
sustainable. The thesis therefore recommends that the physical workload at the individual level in 
meat cutting work should not exceed 30% Relative Aerobic Strain (RAS), i.e. the percentage of the 
physical ability in terms of oxygen uptake by the individual in his work. Furthermore, the results 
show that increased work rate reduces the quality and yield and profitability of companies, and also 
is perceived negatively by the meat cutters.  

Polishing a knife instead of grinding it means that the blade may become sharper, its life extended, 
and thus reduces the cost of knife wear at the same time as the risks of musculoskeletal disorders 
are reduced.  

For the individual employee’s sustainable employment in meat cutting work, several actions are 
proposed: e.g. to introduce a system for knife sharpening where education and technology to keep 
knives sharp are included and to organize the work by adapting technology, work pace and 
workload to promote meat cutters’ health. 

The interactivity of the projects resulted in increased co-operation for working environment issues 
between cutting companies and the AV. In order to improve the working environment measures to 
become sustainable and also to make a contribution to the company's profitability, this should be 
done in collaboration with the employees. 

The thesis concludes that work environment improvements for meat cutters are important. A 
holistic approach for the work environment, integrated with productivity and quality aspects of the 
production promotes meat cutters’ commitment to work, their willingness and ability to perform 
quality and yield, and enhances their willingness to participate in improvement efforts.  

The most important work environment improvement measures suggested are: 

• To give meat cutters opportunities to work with a sharp knife through access to sharp 
knives, education and training in knife sharpening. 

• To create conditions for meat cutting so that the physical workload on the individual meat 
cutter does not exceed 30% RAS. 

• To find a work pace where the precision/profitability is strengthened and the employees’ 
long-term health are taken into account and strengthened. 

• To involve staff at all levels in the process of change. 

The second purpose, to give an applicable knowledge contribution to the industry’s future 
development work, is thus answered: 

• The thesis confirms the meat cutters’ own view of the knife as the main tool in this work. 
Knife sharpness is a means to improve product quality and reduce the work load on the 
meat cutters which companies and their employees can further develop. By measuring knife 
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sharpness for each individual, the meat cutters’ interest in the learning of knife sharpness 
can be strengthened, which is a prerequisite for its implementation. 

• The thesis shows that polishing of the knife edge is a fast and effective way to create knife 
sharpness. With polishing, the knife can be sharper than with grinding and its life extended, 
and thus reduce the cost of blade wear. 

• The thesis shows that meat cutters’ work situation is promoted by the variation of work and 
by reduced load from knife work. 

• The thesis shows that increased work pace reduces quality and yield and profitability of 
companies and is disliked by the meat cutters. 

• The thesis demonstrates the benefits of cooperation between meat cutting companies on 
health and safety issues. 

The industry’s cooperation with research provided knowledge to the benefit of the industry.  
 

Keywords: Ergonomics; meat cutting; knife; knife sharpening; polishing; interactive; industry 
intervention; sustainability; profitability; change; yield; stress; RAS 
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