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ABTRACT 

 
This paper presents some effects of the industrialized production process on the health 
of construction groups of workers. In terms of industrialized construction work, new and 
improved technology and new production methods are enhancing the quality of 
construction work environment and building quality.  Swedish construction companies 
have taken advantage of these developments, even so, how are these innovations 
impacting the health on the construction site. Literature was reviewed and interviews 
were conducted with both the management and groups of workers. The results showed 
that the industrialized production process has had a positive impact in improving the 
construction work environment in terms of reduction of risk factors conducive to 
musculoskeletal disorders; nonetheless the quasi inexistent worker consultation on 
health measures made the industrialisation less optimal. In conclusion, the industrialized 
construction work made work easier and healthier, however workers should be 
consulted before the introduction of new technology and methods.         
 
KEY WORDS 
Industrialised construction, work environment, production process  
 
INTRODUCTION  
The Swedish construction work 
environment is regarded as one of the 
safest in the world (Flanagan et al., 
2001) on the subject of physical health, 
working conditions, injuries and 
accidents. Nevertheless, there are work 
environment related health problems to 
be tackled since these risk factors cause 
relatively high costs influencing the 
projects. Public debate in recent years 
has focused increasingly on work 
environment issues, not least in view of 
the dramatic rise in the cost of ill-health. 
The work environment alone cannot 
account for the large number of long-
term sick leaves, but it is one of several 
factors involved, and improvements in 
the workplace are seen to be the most 
important single measure for reducing 
the incidence of ill-health.  

 
Good preventive work is the key to a 
good working environment. More 
workplaces need to have an effective 
work environment management system 
which will avert risks and reduce ill-
health. AFS 2001:1 on Systematic Work 
Environment Management indicates 
how the rules for the working 
environment are translated into practice. 
Together with the employees, and as a 
part of everyday activity, the employer 
shall regularly investigate, assess, 
remedy and monitor the risks present in 
the working environment. 
 
Over many years a great deal of effort 
has gone into reducing the number of 
people who are killed, injured or suffers 
ill-health as a result of construction 
work. 
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While the Swedish construction industry 
is regarded as one of the safest in the 
world (Flanagan et al., 2001) regarding 
the physical health, working conditions, 
accidents and also fatalities; the facts 
are still stark in the construction industry 
in comparison to the overall Swedish 
industry: 
• Occupational injuries frequency in the 

construction industry is 50 % higher 
than that of the overall industry 
average. 

• Manual material handling injuries are 
double those of the industry’s average.  

• More than 60 % of those reported 
occupational diseases are due to 
musculoskeletal injuries. 
(www.av.se/statistik/dok/0000253.pdf) 

 
The facts and trends of reported 
occupational injuries are cause enough 
for concern, but the recent (1997-2001) 
rise of 85 percent in the number of 
construction musculoskeletal diseases 
which constitutes 33 percent of all 
injuries 
(www.av.se/statistik/dok/0000253.pdf) 
brought further pressure for change in 
the health and safety performance of the 
industry.    
 
Between the years 1997 and 2001, the 
number of registered incidences of 
work-related injuries (including work-
related accidents and diseases) 
amounted to 5500 which is the 
equivalent of 24 injured out of 1000 
employees 
(www.av.se/statistik/dok/0000253.pdf).  
 
 
Industrialised construction 
The improvement of quality and 
productivity requires continuous 
industrialisation, a higher degree of 
prefabrication, and automated work 
processes. The transference of working 
phases indoors, safe from unreliable 
weather conditions ensures better 
quality of the finished product. Even if 

the construction sites are partially 
industrialised with prefabrication and 
standardised components worksite 
productivity can be improved. In 
industrialised construction, increasing 
attention must be paid to the quality of 
design and manufacturing, compatibility 
of product components, and ease of 
installation (RT, 2002). 
 
In this paper we focus our discussion on 
findings from the literature and 
interviews. The objective was to find out 
how positively industrialised 
construction has influenced the 
construction work environment, firstly in 
terms of reduction of number of 
musculoskeletal injuries, and secondly 
in terms of building quality and financial 
gain. To achieve that objective, first a 
literature review was done on some of 
the major innovations in building 
construction and then interviews were 
conducted with workers and the 
management at 13 large industrialised 
construction projects.     
 
LITERATURE REVIEW  
 
Construction materials 
Innovations in the realm of materials 
and machines are improving the quality 
of the construction work environment 
and building quality. Construction 
materials are divided in two large 
categories: new and improved materials 
(such as the high performance self-
placing concrete), and prefabricated 
units of materials. 
 
Generally construction efficiency can be 
improved through the increase of the 
industrialisation intensity, which includes 
the following main components 
(Betongföreningen, 1999; Byfors et al., 
1997): 
 
• Change of the construction site from a 

workplace of manual handling efforts 
to a place of assembling. Exerted 
efforts are reduced through the use of 
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equipment with a higher level of 
mechanisation 

• Improved cooperation between 
construction process actors as the 
subcontractors and the main 
contractor become partners for current 
projects and long term ones. 

• Reduction of vulnerability to bad 
weather  

• Improved work environment to 
minimise injury risks and work-related 
illnesses. 

• 3D-modeling (visualization) of the 
entire building in the database where 
the 3D-model itself works like a project 
database. All information is the 
database and can be accessed as 
drawings, technical descriptions, etc.            

   
New and improved materials 
Many hold that the production of the 
building structure is much too slow, 
especially when casting concrete on 
site. This means that building with 
concrete is ineffective when performed 
with traditional methods such as form 
manual handling, concrete casting etc. 
(Emborg, 2003). 
 
New types of concrete have emerged, 
for example the self-compactable 
concrete which is work environment 
friendly as it requires no vibration during 
the placement process where the 
reinforcement makes proper vibration 
difficult or impossible. This is a 
significant ergonomic advancement as 
the common problem of white fingers 
caused by vibrating tools, worn-out arms 
and backs due to the heavy lifting etc. 
can lead to musculoskeletal disorders 
(Holmström, 1995) or at worst lead to 
sick leaves (BCA 2003:1).   
 
Prefabricated units of materials 
 “Pre” means "before" and/or 
"elsewhere". In the building industry, 
prefabrication generally means building 
in a factory components or full modules 
similar to the ones done on a traditional 

construction site, and in most cases 
using the same processes and the same 
materials. Still, for the following reasons, 
prefabrication can very often bring the 
construction costs down, as much as 
15% in some instances:  
 
• Rationalisation of the tasks along a 

production line; 
• Specialised tooling and handling 

equipment; 
• Semi-skilled labour; 
• Climatic protection; 
• Bulk purchasing of raw material due to 

the single delivery point; 
• Better quality control. 
(http://buildnet.csir.co.za/cdcproc/docs/3
rd/richard.pdf).    
    
In Sweden, some examples of the 
prefabrication technology used in the 
house building projects include the 
Open House concept, the Delightful Life 
concept and the prefabricated bathroom 
system. 
 
The production hall 
Due to the weather dependency of the 
traditional construction process, the 
concept of the production hall was used 
by construction companies such as JM 
Stombyggnad AB. By likening the 
building production to production in 
other industries it allows for in-door 
production which not only protects all 
construction material, but also reduces 
the cost of unsafe construction while 
improving the work environment for 
construction workers. 
 
Traverses are the main equipment used 
in production halls; they have a great 
lifting capacity and they are easy to 
operate and so even construction 
workers themselves can use them 
without the need for a machine operator. 
 
Rundgren et al. (2002) found many 
benefits of the production hall such as in 
the work environment work-related 
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injuries such as slip and fall and 
musculoskeletal injuries were reduced 
to such an extent as to imply a direct 
economic gain.   
 
The production hall does not only have 
benefits, however; some of its 
drawbacks include a high level of noise, 
the slowness of traverse cranes in 
handling those speed characterized 
tasks, scarcity of space for  working and 
storage (Rundgren et al., 2002).   
 
METHODS AND RESULTS  
Interviews were conducted with 22 
managers and supervisors (from both 
the general contractor side and the 
subcontractor side) and 58 construction 
workers from 8 different occupational 
groups.  All the interviewees were 
selected randomly from the thirteen 
industrialised construction projects that 
were investigated. The interviews were 
designed around the following two 
themes: 
 
• The perception of the industrialized 

production technology promoting a 
healthy construction workplace.  

• The experience with and availability 
of aid tools and equipment that 
reduce work-related risk factors.   

 
The methods used in the design of the 
interviews were based on a combination 
of open and closed questions. The open 
questions were used to gather 
information on key issues. Closed 
questions were used to categorise the 
different interviewees into 
predetermined categories. 
 
The interviews found that new and 
industrialized production technology 
were being incorporated into the 
building process. New materials such as 
the self compacting, non-vibration 
concrete and prefabricated concrete 
walls, floors and stairs have been 
commonly used in building production. 
Aid tools and ergonomically designed 

tools are being used in most of the 
thirteen construction projects 
investigated; however some 
interviewees reported that some tools 
are not being used by the industry 
because they are too expensive, require 
too much time to execute and require 
long learning times. 
 
In the interviews, it was expressed that 
more and different kinds of equipment 
are now used on construction sites to 
move materials and to do some of the 
heavy work. Hoists and cranes are 
commonly used for materials handling. 
Boom trucks are used to lift materials to 
roof levels. Scissors lifts are commonly 
used to move workers up to work 
heights. Tractor mounted forklifts are 
used to move materials around on the 
construction sites. Powered equipments 
such as circular guns, powered screw 
guns and pneumatic nail guns are all 
said to have reduced the risk of strains 
and sprains in carpenters work and in 
fact have made their work easier.  
 
DISCUSSION AND CONCLUSIONS 
There is no doubt, the new and 
industrialized materials and equipment 
have changed and are changing the 
construction work environment. Many 
sections of buildings now come 
prefabricated. Sometimes the changes 
are beneficial from the ergonomic point 
of view. Other times they trade one 
hazard for another. For example, the 
prefabricated concretes can be too hard 
that a lot of effort is required to drill 
holes into them (Ackebo and Kjerfve, 
2002).  
 
New tools and equipment are constantly 
being invented to make construction 
work easier (Schneider, 1999). 
Ergonomically designed tools are used 
in the production phase to reduce the 
need for bending, and manual handling 
and lifting of materials.  
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The weakness in the study presented in 
this paper, is the lack of documentation 
showing a relationship between the 
building quality/financial gain and the 
reduction of injuries with respect to 
construction industrialisation.  
 
Currently industrialising the construction 
industry has numerous problems in 
making changes in construction work 
environment. If changes are primarily 
motivated by the need to save money 
and the promise of increased 
productivity, workers may be resistant to 
changes, since higher productivity 
means more work with fewer workers 
(Schneider, 1999). Workers along with 
other actors in the production process 
need to be included in the identification 
of high risk tasks and potential solutions. 
Then the industrialisation of construction 
work could be said to be successful in 
terms of both building quality/financial 
gain for employers and clients and a 
healthy work environment for the 
construction workers. This would 
definitely be a win-win situation!   
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