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2 Plenary abstracts, presentation slides
and summary of roundtable discussions

2.1 Nordic inter-country comparisons of injury incidence time-trends
(1992-2001)

Plenary speaker: Kim Lyngby Mikkelsen, MD, Senior Researcher, Division of Safety
Research, National Institute of Occupational Health, Denmark.

The following is based on Nordic injury incident statistics — see section 8.

2.1.1 Plenary abstract

Comparing time-trends

When comparing injury incidences in different countries, a number of factors have to be
similar in order for the comparisons to make sense. Time-trends are less problematic to
compare, as trends are primarily intra-country comparisons. In this way, differences between
countries in such factors (- the definitions of a ‘reportable accident’, — the reporting fraction,
and — the definition [in terms of included trades] and the make-up [in terms of size of
enterprises] of the construction sector) are of less importance as long as these factors do not
change over the time period studied.

The definition (in terms of included trades) and the make-up (in terms of size of enterprises) of
the construction sector in the five Nordic countries compared (Iceland, Norway, Sweden,
Finland, Denmark) are very similar. E.g. more than 80% of all employees in the construction
sector in all countries are employed in companies with less than 5 employees, and in all
countries throughout the period 1992-2001, about 5-7% of the labour force is employed within
the construction sector. On the other hand, the definitions of a reportable injury and the
reporting fractions do differ considerable:

Definition of ‘reportable injury’

I Atleast one day of absence beyond the day of injury

N:  All injuries that need medical treatment or with any absence

S: At least one day off work, and/or accidents that lead to injury, acute hearing loss or
psychological reaction — even if there is no sick leave (Combined figures for work
accidents, commuting accidents and work sickness).

Fl:  All compensated accidents and occupational diseases (Construction 2001: accidents at
work site 93,8%, commuting accidents 3,6%, work traffic accidents 0,5%,
occupational diseases 2,2%)

DK: At least one day of absence beyond the day of injury

15



Estimated reporting fraction (number of reported versus the number of reportable injuries)

20% (Labour Inspection)
30-50%(Labour Inspection)
No estimation is possible

I:  All are reported

K: 40-50% (Labour Inspection)

OTwZz--

The most striking difference is probably the fact that all accidents in Finland are reported. The
reason for this is that in Finland, unlike the other Nordic countries, the worker’s compensation
is insurance-based. Judging from the reported incidences (see figure below), the very big
differences in the levels of reported injury incidences between Finland and the other 4 Nordic
countries might suggest that the estimated reporting fractions from Iceland, Norway, and
Denmark are much too optimistic (no reporting fraction estimate from Sweden). Differences in
the definitions of reportable injuries might also play a role, let alone real differences in the
injury incidences between the countries.

All injuries, incidence per 10,000 person years, Nordic building and construction
industries
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Time-trends, all injuries in the construction sector

Taking a closer look at the time-trends of the reported incidence (see figure below), Denmark
had a small increase in the early 1990ies. Overall, however, there is no trend. In Sweden, there
is a significant decreasing trend, although the major decrease took place before 1995. In
Sweden, the insurance changed in 1994, which made a difference, and also since 1994, is it
possible to assume a constant reporting fraction in Sweden.
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All injuries, incidence per 10,000 person years, Nordic building and construction
industries
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Note: Date from Finland refer to the right y-axis, whereas data from Iceland, Norway,
Sweden and Denmark refer to the left y-axis. The increasing trend in Finland is only
apparent, see text below.

In Iceland, Norway and Finland the trends are increasing and these trends are all statistical
significant. The reason for the increasing injury incidence rates in Norway and Island is
unknown. In Iceland, at least part of the increase is presumable due to an increasing reporting
fraction over the years. In Finland, the increasing injury rate cannot be explained by changes in
the reporting fraction, as the reporting fraction for all years is 100%. For Finland, however, not
only the number of person years (number of employees) but also the actually number of person
working hours is known. Since the recession in the construction industry in Finland in 1994,
the number of working hours per year has increased more than 30% (from 1328 hours/year in
1994 to 1784 hours/year in 2001).

When the numbers of working hours per year are taking into account, the apparent increasing
trend in Finland is turned around, and the trend in Finland has in fact decreased significantly on
average with about 2% each year in this 10 year period.
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Injury incident trend in Finland
Correction for person hours
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Note: Inc_py = incidence per person years, Inc_py_cor = incidence per person years corrected
for differences in number of working hours per year (A mean of 1570 hours per year was used
in the correction, with reference to year 1992). Ph/py = number of working hours per year

(right y-axis). When corrected for number of working hours per year, the injury incidence trend
in Finland is actually decreasing.

The Nordic Network of Occupational Safety Research has a forthcoming project, also
funded by The Nordic Council of Ministers, where we are developing a questionnaire on

Safety Climate (see 3.1.1). With this questionnaire we hope to be able to see whether
differences in safety climate will be able to give a better insight into the differences in
occupational injury incidences and trends.
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2.2 Accidents in construction - the search for preventable causes

Plenary speaker: Hans Magne Gravseth, MD, Occupational Safety Researcher, Oslo
Emergency Ward, Norway.

2.2.1 Plenary abstract

Design of study

50 construction workers with a serious injury, according to the definition of the Labour
Inspection, were extensively interviewed face to face with a questionnaire with open-ended
questions (mostly qualitative data). The accidents took place in the period September 2002 —
January 2003. In about half the cases, on-site investigations were carried out, some of them
together with a specialist in occupational accidents, to find contributing factors to the injury,
including factors in the organisation (behind the “man-machine”-system).

A group of four specialists on injury investigations was formed: two experienced labour
inspectors, one psychologist and one technologist with product safety experience. Together
with the physician who carried out the interviews and site investigations, the descriptions of the
50 accidents were studied in order to identify contributing factors of psychological,
technological and organisational type. Also, a reference group was formed with representatives
from national employer and labour organisations, national and local labour inspectorates, and
health institutions.

Some results

These 50 injured workers were all males. Median age was 34 years, with a range from 18-63
years. 13 of them were carpenters, the most frequent profession. The rest had various
professions, like electricians, painters, plumbers, scaffold workers, masons etc.

24 of the accidents, i.e. about 50%, were falls. Ten of these falls were from ladders and
stepladders. Other falls included falls from lifts and scaffoldings, falls in stairs and falls on the
same level.

The second biggest injury type was electric injuries, with 6 cases. Other important injury types
were injuries in demolition work and injuries involving knives, electric saws and nail guns.
There was one fatal accident: two workers were killed during demolition work when a roof fell
down on them.

Some medical information: 10 of the workers had finger injuries, 9 had head injuries whereas 7
had wrist fractures. It is estimated that 16 of the injuries will be of a permanent character.

Risk factors and possible preventable causes

One finding was that time pressure was an important risk factor, as more than 1/3 of the
workers said that time pressure might be a contributing cause to the accident. Some of them
said that their strict deadlines were an important stress factor and that the cooperation between
different professions on the construction site was difficult to coordinate. For instance, the
plumbers are stressed because the carpenters are waiting for them to get finished, whereas the
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painters are stressed waiting for the carpenters etc. Quite a few workers admitted that they
purposely had done their task in a sub-optimal way to save time.

The reports from the accidents were compared with the Labour Inspection’s reports on the
same accidents. One conclusion on this comparison was that these two ways of investigating
accidents emphasize different aspects of the incidents. The Labour Inspection is primarily
focused on whether there has been any breach of the legislation. If not, they often don’t put too
much effort in finding the causes. Their reports usually did not have more information on
organisational conditions than this study. But if the accidents resulted in reporting to the police
(which was the case in three of the accidents in the study), the Labour Inspection did a more
detailed investigation.

One preventing effort then is that the Labour Inspection also should focus more on matters that
are not covered in the legislation. They should pay more attention to their role as teaching
supervisors. The inspectors in the Labour Inspection probably need a better education to teach
them about this.

The study revealed several other suggestions for preventing efforts. Some key words for these
efforts are preventing efforts concerning time pressure, safety education, fall accidents,
demolition work, and electric accidents (these will, if relevant, be referred to in more detail at
the Nordic seminar).

Other relevant current literature

Chau et al. (2003) investigated causes and severity of occupational injuries in construction
workers and related them to job, age and different life conditions. They found that the risks for
each worker depended on age, body mass index, hearing disorders, sleep disorders and sporting
activities.

Kines (2003; 2001) found that the background factors for fatal, serious and minor construction
fall injury incidents are not necessarily the same (i.e., age, gender, type of injury incident, type
of working surface, time of day, trade, firm size). This has important implications for
identifying preventable causes and targeting injury prevention.

Richter & Pedersen (2002). Causes were directly related to unfit, worn-out and/or physical
straining equipment, insufficient instructions in work-procedures and equipment, deficiencies
in the delivery and quality control of materials, plus shortcomings in the design.

References:

Chau N, Gauchard GC, Siegfried C, Benamghar L, Dangelzer JL, Francais M, Jacquin R,
Sourdot A, Perrin PP, Mur JM (2003). Relationships of job, age and life conditions with
the causes and severity of occupational injuries in construction workers. International
Archives of Occupational and Environmental Health. Electronic publishing ahead of print
— August 26.

Kines P (2003). Male occupational falls from heights — In-depth analyses. PhD thesis. National
Institute of Occupational Health and the Technical University of Denmark. Copenhagen.

Kines P (2001). Occupational Injury Risk Assessment Using Injury Severity Odds Ratios:
Male Falls From Heights in the Danish Construction Industry, 1993-1999. Human and
Ecological Risk Assessment, 2001, 7(7) 1929-1943. (see abstract 4.2.5 & 4.2.7)

Richter & Pedersen (2002). Ulykkesarsager indenfor bygge og anleeg — en dybere analyse af
arsager til arbejdsulykker: BAR for Bygge og Anlaeeg og DTU. (see 4.2.2 — this
document)
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2.2.2 Plenary slide presentation

Accidents in construction —

the search for preventable causes

Nordic Research Seminar
Copenhagen October 9, 2003

Hans M Gravseth
Oslo Emergency Ward

NMR-Seminar October 9 2003

Study design

m September 2002 — January 2003

m Construction workers with serious injury
m In depth interviews

m On site investigations/reconstructions

NMER-Seminar October @ 2003

Specialist group cont

m Read through the reports on all the
accidents

m Discussed causes and preventing efforts

= One of the members took part in a few
on site investigations

m Signed a declaration of confidentiality

NMR=Seminar Ootober % 2003

The most obvious way to search

for the accidents’ causes and
identify risk factors:

Investigate accidents!

NMR-Seminar October 9 2003

Specialist group

- One technologist with product safety
experience

- One psychologist

- Two experienced labour inspectors

MMR-Seminar Octobar 9 2003

Results
* 50 accidents were investigated

ars, median age 34 years

Ladders, stepladders, lifts, scaffoldings ete

* 6 electric injuries
* Other types:
Electric saws, nail guns, demolition work. ..

* One fatal accident (two persons killed)

NMR-Seminar Crctober 9 2003
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Medical information

m 10 workers had finger injuries

m 9 head injuries

m 7 wrist fractures

m 5 fractures of the vertebral column

m 16 injuries are assumed to be of a
permanent character

NMR-Seminar October 9 2003

LI comparisons

In general the same conclusions conc. description
of the incidents and causality considerations

m LI primarily focused on legislation
= In depth study: more background information

= Usually the same information on organisatorical

conditions
Police reported accidents: LI investigations were
detailed

NMR-Seminar October 9 2003

Time pressure

Important risk factor, mentioned by
> 1/3 of the interviewed
- Could often lead to sub-optimal procedures
Related to
- strict deadlines
- problems with cooperation between
professions
- piece rate pay

NMR-Seminar October 9 2003

Labour Inspection

m 37 of the 50 accidents were duty to report to
LI in Oslo

= 12 were reported

= 10 were investigated by the LI

m 9 of these reports were compared with the
reports from the study

NMRE-Seminar October 9 2003

Risk factors and possible
preventable causes

‘NPMR-Seminar October 9 2003

Personal protective equipment

m Relevant equipment not used in at least 9
cases

m Helmet, glasses, gloves

= Also some cases where PPE was used, but
did not protect enough

‘NME-Seminar October 9 2003




Preventing efforts

m The standard contracts should open for
re-negotiation of deadlines during the
construction period

m There should be an accident commission
that investigated serious accidents

Preventing efforts cont

Safety education: safety must be taught as an
integrated part of all tasks — not as an “appendix™
that could be dropped by lack of time

Accidents could be reported anonymously, or the
reporter could be guaranteed no punishment.

Prevention should be the purpose with reporting,

m The Labour Inspection should stress their o
not finding someone to blame

education function, not only their
enforcement function

NMR~Seminar October 9 2003 NMR-Seminar October 9 2003

: Possible topics for discussion
Preventing etforts cont

1a) Who should investigate accidents? How? (In-depth?)

m There is a great potential for improved design on

1b) Time pressure as a risk factor — how to cope with this?

2) How can cooperation between practice and
3 improved in order to substantially improve s
or technical college students? . -
= Communication and safety culture: Campaigns 3) Where do we need further knowledge?
like "Concern about your fellow worker” — let

4 (e S . =
people know when risky behaviour s observed 4) What are the differences and similarities between the

o
Nordic countries in regards to accident investigation
and prevention?

NMR~Seminar October 9 2003 NMR-Seminar October 9 2003
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2.2.3 Summary of roundtable discussions

In regards to accident investigation:

Risk assessments of construction sites should be included in the planning/design stage,
and should incorporate realistic and proper accident investigation procedures

A representative from the company as well as the building site should take part in the
accident investigations. In particular, someone with the necessary knowledge of the
work being carried out and equipment being used

The investigation team should leave behind knowledge of their investigation — what
happened, what were the contributing factors, and how might similar incidents be
prevented

Visible preventive action should be taken based on the results of the accident
investigation

Future accident investigations at a site should include experience and results from
previous investigations at the site

Current accident investigation methods should be realistically adapted to the industry,
trade or work site

It is important that there are sufficient resources available for proper accident
investigation

The results of accident investigation and prevention should be recorded electronically
Experience from Norway shows that it is possible that the same type of information
regarding accidents can be gathered through the health care system as through the
labour department.

Reports from the labour inspection focus on violations of rules and regulations and
have little to do with active accident prevention.

In regards to time pressure:

24

The factors contributing to time pressure are complex, and are often seen as the results
of the interrelationships between time, costs and ways of working

It was generally agreed that time pressure is an unavoidable factor in the construction
industry

Workers often claim that they are under time pressure, when in fact a great deal of time
is wasted

Work needs to be properly planned and coordinated in order to avoid ‘downtime’
(unproductive or wasted time)

The concept of “‘partnering’ is crucial, and involves including all parties in the planning
process

Work schedules can be too tight. There is also a need for some form of flexibility, and
‘downtime’ could provide the opportunity for having staff/toolbox meetings

Risk assessment should be based on each individual workers’ own capabilities



2.3 What makes people choose — or not choose — safe behaviour?
Meaning and significance of safety culture and safety climate

Plenary speaker: Marianne Torner, Associate Professor, National Institute for Working
Life/West, Goteborg, Sweden.

2.3.1 Plenary abstract

What is it that actually causes an accident at work? Or should the question be rephrased: What
is it that allows an accident to happen. Initial work on occupational safety was directed towards
technical matters. No doubt this helped to improve safety tremendously. But it was not enough.
A decade or two ago focus shifted towards human error and this led to opening up the view on
the man-machine system and the organisation. James Reason is to have stated that human error
is an effect rather than a cause (reference missing). The last two decades, the view on safety as
a social construct has attracted increasing interest in research and practice. This adds a
dimension to Reason’s statement: Yes, human error is an effect rather than a cause, but the
individual him/herself participates in creating the conditions! Risk situations may occur due to
unintentional actions, caused by bad design, inadequate instructions, etc. They may also occur
due to intentional actions, such as short cuts in procedures, prioritising production goals at the
cost of safety, etc. At a quick glimpse these actions may easily be put down to human error or
highly situational factors, and the remedy for the situation not to occur again is often “The
operator was instructed to be more observant next time”. Will there be a next time? Will there
be another situation, which will be so similar to the previous one that the operator can avoid
injury simply by extrapolation from experience of this previous event? Probably not. And this
fact can, and often does, blur the vision for us: Accident are so “unsystematic”, they are so
different from each other and so wide-spread over the plant that they seem entirely stochastic.
How can you systematically fight accidents that are stochastic? We have to find another route
to understand how accidents occur. For that we must try to understand what creates the setting
for unsafe behaviour and accidents. Here we come to the issue of safety culture. The concept of
safety culture has its basis in theory on organisational culture of which safety culture is
considered to be one aspect. There are two different approaches to understanding
organisational culture and how it evolves. Richter (2001) presents an overview of the
distinctions between two paradigms, a functionalistic and a symbolistic perspective on
organisational culture, respectively. The functionalistic perspective is characterized by viewing
culture as being based on values and norms common to the whole or at least a major part of the
organisation and thus binding the members of the organisation together by creating a joint
‘philosophy’. This joint culture is created through group learning — the culture is “taught” to
newcomers as “the way we do things around here”. The formal leader(s) of the organisation are
considered as central in the creation of the organisational culture and the leaders are considered
to be able to intervene and achieve desired change in organisational culture. The symbolistic
perspective on organisational culture, on the other hand, rejects the existence of a culture
common to the entire organisation (except in extreme cases). The creation and maintenance of
culture is viewed as a dynamic process where the members of the organisation are viewed as
constantly active in creating their own ‘reality’ in interplay with physical environment, social
structures and relations with others, not only within the organisation but also through other
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types of social networks and identities - ‘cultural traffic’. The term interpretive is sometimes
used to describe this latter view on organisational culture (Glendon and Stanton, 2000, citing
Waring, 1992, 1993, 1996a). The individual in interaction with others interprets the meanings
to him/herself of physical conditions, structures and relations. According to this approach,
several subcultures exist within the organisation and these subcultures may be both horizontal
and vertical, i.e. encompass individuals on different hierarchical levels (Richter, 2001; Rochlin
1999).

Culture is, however, functional in that it constitutes a frame of reference for behaviour
(Guldenmund, 2000). Another function, stated by the same author, citing Van Hoewijk, (1988),
may be that it makes behaviour more predictable, hereby reducing anxiety, as well as providing
stability and continuity within the organisation.

Safety culture is the part of organisational culture that relates to risks and safety. What is then
the distinction between safety culture and safety climate? The use of terminology in literature
is not consistent. Guldenmund (2000), citing Glick (1985), states that the study of culture
emanates from anthropology, using mainly qualitative methodology, such as participative
observations. The study of climate stems from social psychology, mainly relying on
quantitative methods, such as questionnaires. Guldenmund concludes that the term climate
more and more has come to mean the overt manifestation of culture within an organisation and
he suggests a framework distinguishing different levels of expression of organisational culture.
In this framework basic assumptions and beliefs constitute the core of the organisational
culture, whereas attitudes and perceptions, encompassing also those related to safety, constitute
organisational climate. These aggregated safety attitudes, cognitive as well as affective, are by
Guldenmund equated with safety climate. Flin et al. (2000) refer to safety climate as a snapshot
of safety culture.

It is of interest and importance to reflect upon how safety culture develops. Richter (2001),
who takes her stand point in the symbolistic paradigm, offers the following definition of safety
culture: Safety culture is the joint and learnt opinions, experiences and understandings - partly
expressed through symbols - that in interaction with the structures and relations within the
organisation, create the basis for actions with relevance to safety and risk taking.

Although the concept of safety culture has not yet been fully interpreted or well defined, the
importance of safety culture to occupational safety is generally accepted (e.g. Zohar, 1980;
Donald and Canter, 1994; Cox and Flin, 1998; Rochlin, 1999; Guldenmund, 2000; van VVuuren,
2000). If and how it may be influenced through intervention is, however, controversial. Safety
culture no doubt is a stable construct, and modifying it is bound to take time. Richter (2001)
states that changes in safety culture may occur only when there is room for learning obtained
through good safety management. Some important characteristics of this room for learning is
that risks and safety are perceived as a matter of joint concern, that flexibility in relation to
rules is possible, that there is possibility to reflect on procedures and that top management
allocates the resources necessary for safety considerations and safety work. The importance of
reflection on practice is also pointed out by others (e.g. Pidgeon, 1998). Understanding of
where and how safety culture or climate develops is of great importance for the success of
efforts to improve safety. If a certain type of safety culture and climate encompasses the major
part of the participants of an organisation it may be easier to distinguish common “weak
points” that need approaching, than if many diverse parallel cultures exist. Also, if the safety
culture is mainly generated through processes within the organisation, they may be easier to
influence than if a large extent of culture traffic takes place. The question on how culture may
be influenced must also be carefully considered. If, as is suggested within the functionalistic
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paradigm, culture development goes in the direction from top to bottom, safety culture may be
directly “managed” by company management. If, on the other hand and which is more likely,
culture — as suggested within the symbolistic or interpretive paradigm —is developed through a
complex interaction of the individual with structures and relations, attempts to directly
“manage” safety culture from company management may even be counter productive (e.g.
Rochlin, 1999). What are then the principal dimensions of a good safety culture? Approaches
for measuring different dimensions of safety culture are discussed by Glendon and Stanton
(2000). Accepting the reasoning that safety climate is an expression of safety culture,
identifying main dimensions of safety climate may be more accessible.

Much work has been put into trying to determine which dimensions constitute the main
components of a good safety climate (for review, see e.g. Dedobbeleer and Béland, 1998; Cox
and Flin, 1998; Flin et al., 2000; Guldenmund, 2000; Glendon and Stanton, 2000). Flin et al.
(2000) In a review of 18 studies, identified five main themes of safety climate, namely
management/supervision, safety system, risk, work pressure and competence, where the first
three were most common. A sixth dimension was presented by Flin et al. (2000), although
there was not as strong support for this factor in literature This dimension was
procedures/rules, covering perceptions of rules, attitudes to rules and procedure compliance.

Management/supervision.

Most commonly mentioned aspect of management concerns management commitment to
safety but also decentralised decision-making and empowerment are put forth. The important
role of the first line supervisors is often stressed.

Perceptions on safety systems

Perceptions on safety systems, e.g. status/strength of safety officer and safety committee,
contentedness/confidence with safety policies and arrangements, emerge as an important area
in several studies.

Risk

As for the influence of risk perception on workers’ involvement or responsibility in safety, no
conclusive results have been presented. To understand this it may be important to consider
other factors, e.g. personality factors. Another important aspect for understanding the role of
risk perception may be to what extent a high-risk perception is accompanied by perceived
manageability of risk. A study among farmers (Stave and Térner, 2003) showed that high-risk
perception was associated with safety engagement only if accompanied by perceived
manageability. If, on the other hand, high risk perception was associated with high perceived
psychological pressure, the association with safety engagement was negative.

Work pressure

Priority of safety versus other production goals in many studies stands out as a principal
component of safety climate. This constitutes part of the factor dimension work pressure,
presented by Flin et al. (2000).

Competence

Competence includes training and the importance of adequate safety training, which is a
frequently suggested principal dimension.
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Other dimensions found central in several studies, but not mentioned by Flin et al. are
communication, individual safety responsibility/motivation, teamwork/group involvement in
safety and incentives for safety, such as positive feedback and effects of safety involvement on
possibility for promotion and on social status (see e.g. Guldenmund, 2000; Neal et al., 2000).
Hofmann and Stetzer (1998) suggest that management encouraging open communication on
safety sends a strong signal on how safety is valued. Rochlin (1999) reported on research on
the role of communication in high reliability organisations. Communication was there found
not to be limited to what might be considered critical exchange of information but also
consisted of a large amount of interaction that may seem superficial. It played an important
role, however, for nurturing communication and co-operation and to maintain integration.
Another important function of an extensive and free communication was that experienced
operators monitoring this flow of what seemed to be sometimes trivial or superficial
information this way often could discern warning signals.

So, although there may be many flaws, it seems that results concerning principal dimensions of
safety climate are converging into a core of a limited number of dimensions. The next issue
then to be resolved is how these dimensions relate to each other and how they influence safety
performance, such as safety behaviour and the occurrence of near accidents and accidents. For
this we need longitudinal data that is data acquired through repeated measurements over
several years, and preferably in several different types of occupational life!

In an ongoing longitudinal study in Swedish construction industry, where we follow the
construction of the Gotatunnel, a road-tunnel under central parts of Goteborg, we decided to
use a model on safety climate and its influence on safety activity, we decided to test a model
developed by Cheyne et al. (1998) (Figure 1). Data are acquired through questionnaires
directed towards all customer, contractor and sub-contractor personnel engaged in the tunnel
work. The respondents gather during working hours six times (“waves”) over four years to
answer the questionnaire. After an initial pilot study we have up till now performed three
waves. Results from the pilot study and the first wave showed that some associations with
work place hazards and physical environment, respectively, were not significant, but otherwise
the structural safety climate model was reliable also in this new context (Pousette et al., 2001;
Torner et al., 2001).
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Figure 1. Model on safety climate (Cheyne et al. 1998).

Good measurement tools and models open up a possibility for measuring safety climate as a
performance indicator within an organisation, something that would be very useful for
practitioners, such as managers and occupational health and safety personnel. However, it must
always be kept in mind that there is no such thing as a universal tool or remedy. Effective
safety work, like all successful change, must be allowed adequate (normally quite substantial)
time and be based on broad participation and fingertip feeling for the culture(s) of the
occupational branch and organisation in question.
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2.3.2 Plenary slide presentation

Risk management and
safety at work

Risk research team at National Institute for
Working Life West, Giteborg, Sweden:

Marianne Térner, ass prof., reg director NIWL West
Anders Pousette, PhD, psychologist

Susanna Larsson, doctoral student. personell
management

Christina Stave, doctoral student, M psych
External co-operation:
Petra Willguist, doctoral student, civil engineering

Eric Rosenlund, work environment engineer
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Why do people chose — or
not — safe behaviour?
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What causes an accident?

« Technology?

= Individual behaviour?

= Man-machine interaction?
= Organisation?

« Culture?

Ardexsusinstinarer

Safety culture

Fuctionalistic definition:

Basic assumptions and values
which the group have integrated

and which have been found to work
well and therefore are being taught
{o new co-workers as the correct
way of perceiving, thinking and
feeling concerning safety in relation
to work.

(Freely after Schein, 1992)

Arierdusincinurer

Safety culture

Symbolistic/interprative definition:

Common understandings that in
interaction with organisational
structures and relations create the
basis for behaviour related to safety
and risktaking

(Freely after Richter, 2001)

Ariemisisgine

Safety climate

Joint perceptions and attitudes
concerning safety within an

organisation at a certain time.
Safety climate is the group
members’ attitudes to safety while
safety culture constitutes the
causes to these attitudes.

Ariemlisinginaes
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2.3.3 Summary of roundtable discussions

In regards to safety climate:

It makes sense to differentiate between first and second order problems and solutions in
the construction industry. First order problems are man-machine oriented, whereas
second order problems and solutions deal with issues on the organisational level.
Identifying such problematic areas, and dealing with them, has the potential of solving
not only safety problems, but problems with a variety of negative outcomes due to
deficient internal quality management

Companies need to acknowledge the difference between first and second order
problems and solutions, and focus more on problems and solutions of the second order
There are many barriers/challenges in the construction industry which prevent
organisation focusing on second order problems and solutions

The level of safety culture/climate is often dependent on construction branch, trade and
work site

Risk taking is part of the construction industry’s safety culture. So-called ‘unsafe’
behaviour is most often rewarding, and seldom leads to accidents. Risk taking is often a
contributing factor to construction injury incidents

Even though risk taking is often a contributing factor to construction injury incidents, it
is essential to investigate the underlying causes of such risk taking

Management is accountable for providing a safe working environment

Rules are needed for everyone involved in and on company grounds, from the manager,
workers, visitors and cleaning personnel

Solutions involve the interrelationship between systemic issues (rules, regulations,
planning) and on-site communication. The systemic approach can become static,
leading to unsafe behaviour. Reflection on practice is essential for continual
improvement

There are advantages and disadvantages of safety ‘bonus’ programs

Safety is an integrated part of production, e.g., company image, and can effect customer
satisfaction

There is a need for a “safe working environment’ tool, in addition to the tools for
improving ‘safe behaviour’. Safe behaviour tools can become too mechanistic, and we
miss seeing possibilities in improving the work environment

There is too much focus on the individual and man-machine environment, rather than
on the organisation

There is a need for more knowledge regarding interactions between the organisation
and the individual worker in creating a climate of safety

Not all injury incidents are of equal interest. There is a need for a greater focus on more
serious accidents, yet at the same time, we can certainly learn from near-accidents.
Safety culture is an important aspect of the solution to worker safety, but it is not the
single solution

Great progress in attracting interest to both first and second order safety has been
achieved though programs that deal with worker rehabilitation and injury prevention,
such as when injured workers tell others of their injury and rehabilitation experience.
There is an increasing focus on thinking more holistically in terms of safety,
incorporating dialogue, participation and thinking in systems

It is difficult to find good role models for “safety culture’
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There is a need for more positive feedback regarding safe behaviour and performance,
and in taking pride in safety

Change processes may take a long time to get started, but once started can become self-
generating and easy to administer

There is a need for making safety climate more visible and understandable by
attaching/associating words to it, e.g., motivation, work pressure and teamwork.

Communication and education

34

Communication is a key aspect of safety, requiring dialogue between the different
parties

Good communication involves sharing knowledge that gives meaning to the people
who own the problem.

It is important to pay attention to each individual’s reality

Some people think primarily in technical terms, and are not used to dealing with the
human aspect. Their lack of communication skills creates barriers to dialogue and
process

Workers should learn to take a more critical approach to their work, asking questions as
to the safety of work routines and equipment

The Nordic countries are often referred to when thinking of non-hierarchical, whereas
companies in many other European countries have a hierarchical structure



2.4 Occupational accidents in small and medium sized companies

Plenary speaker: Kristinn Témasson, Dr.med, Medical Director, Administration for
Occupational Health and Safety, Iceland

2.4.1 Plenary abstract

The construction industry in Iceland has been recognized as one of the most occupational
accident-prone industry in Iceland on land with 13% of all reported occupational accidents.
Looking at all accidents both occupational and others encountered by skilled construction
workers compared with others the Odds Ratio (OR) is 1.87 for them getting into any type of
accident (p<0.035) which if adjusted for gender is not significant. Thus skilled construction
workers are not, as such, more accident-prone than others.

Thus, given that background, it is important to look at occupational accidents at the
construction site.

Who is involved? How old are they?

Age distribution in construction work accidents in
%
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Age categories
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How long have they been working for the company?

Construction accidents and duration of employment

80
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40
20

by profession in %

Unknown First day 1- 7 days

1to4
weeks

1 to12 >1year
months

@ Skilled m Unskilled (0 Others
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What are the causes of the accidents?
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What causes the injury?

@ Blow B Caught in between
[0 Cut [0 Dangerous substances
[ Electrical shock M Falling from a high place

M Falling on a even ground [] Fire
B Physical overexcertion [ Unspecified

[ Unknown
40
30
20
10 ]:
0 e
Skilled Unskilled Others

In assessing the workplace, several factors need to be looked at. These include, whether
potentially dangerous areas are visible, clearly marked, whether the work area is continuously
kept clean and free of hazards, and whether the noise level at the workplace prevents alarm
signals from being heard. Also, is safety equipment in use not only by regular employees of the
work area, but also by visitors and employees coming to the worksite on an irregular basis?
Has the risk evaluation been completed and do the employees know the results, and do they
know how to respond in case of an emergency? Are the employees sufficiently skilled, trained,
and supervised for the task. Do they have medical problems like visual or hearing impairment
or others that may influence their ability to tackle their work safely? Finally, do they have
lifestyle problems resulting in that they show up for work tired due to lack of sleep or due to
excess use of alcohol or other substances?

It is clear that for small and medium sized construction companies the task of maintaining the
work-place accident-free is a continuous task, with changes involved in every new work the
company is involved with. Companies, due to their size, will have to rely on the workers to
take the necessary safety steps — thus the cardinal focus of occupational accident prevention,
especially within small and medium sized companies, is to better educate construction worker
as to what is safe practice.
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2.4.2 Plenary slide presentation
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2.4.3 Summary of roundtable discussions

In regards to construction firm size:

Small companies need to abide by the same rules and regulations as large companies
The most relevant laws and regulations should be provided in a brochure targeted
towards small firms

Small companies have fewer resources than large companies to focus on safety.

Small companies are often difficult to reach and initiate in dialogue. The use already
existing contacts or networks within small companies is of great potential in reaching
out to the small companies, e.g., accountants, health services, consultants, trade
schools, occupational inspection agencies, peer-system and daily networking among
other construction workers. This can be in more or less indirect approaches, such as
using the opportunity of talking about a company’s financial situation to discuss health
and safety issues.

Safety information for small companies can also be passed on in more indirect
approaches, e.g. in discussions about economics, health, etc.

Make greater use of peer system, daily networking among construction companies and
workers, and use of large companies to show the way to an improved healthy and safe
work environment

Improve the professional education of construction workers, with an increased focus on
safety and health issues

A group of small companies could jointly employ an occupational safety and health
consultant

Increase use of certification for documented good safe work practices and records
There is a need for information on how current health and safety regulations do or do
not reach small companies? Do the regulations have an impact? Why or why not?
Health and safety information to small companies needs to be informative yet short and
simple to understand. Use of pamphlets or 1 page leaflets

Small companies need incentives for investing in health and safety

Reinforce pride for having good safe work practices
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2.5 Accident prevention — Good practices for safety management in
construction

Plenary speaker: Jorma Lappalainen, Occupational Safety Specialist, Tampere Regional
Institute of Occupational Health, Tampere, Finland.

2.5.1 Plenary abstract

Starting point

This presentation is based on a recently completed Finnish publication of good practices for
safety management in the construction industry 1). The starting point is the "Zero Accident”
philosophy. It is possible, also in construction. All accidents are preventable.

Goal

The goal was to obtain information on the most important practices for helping construction
sites decrease accidents drastically. It was not the purpose to create some form of complete
system, but rather, to devise practices that every company can apply in their own way as they
develop their safety practices.

Content

The content is based on data screened from Finnish and international information on safety
practices. In addition, key persons were interviewed from the two construction sites that were
rated best in the annual Finnish construction site competition (2001).

11 good practices

The result was 11 good practices. For comparison, five were published in the USA in 1993,
and the list has been expanded to nine 2), of which eight are the same as the items on our list.
Drug and alcohol testing are not included, but site co-ordination, follow-up, inspections and
safety instructions are.

The good practices for safety management in construction are:

Demonstrated management commitment
Co-ordination and management of safety on site
Staffing for safety

Safety training and education

Safety planning

Subcontractor management; safety included in agreements
Site-specific safety instructions

Safety performance reviews and inspections

. Worker involvement and commitment

10. Feedback and rewards

11. Accident/incident reporting and investigation

CoNo~WNE
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How to implement good practices for safety management in a company

Top management should

1) adopt the "Zero Accident™ philosophy and make it a company goal

2) set up a development programme for occupational safety

3) create a culture that will encourage all employees to accept the "Zero Accident” philosophy
and goal

4) recognise and inform all that profit lost through worker injury is not covered by insurance

5) apply all (11) good practises for safety management in the company

6) establish the practice of including safety requirements in all contracts

7) define explicitly the authorities and responsibilities of all personnel regarding occupational
safety on construction sites

8) encourage the owner to be an active participant in implementing the "Zero Accident"
philosophy

9) conduct audits of safety activities and the work environment regularly and implement
needed improvement measures

10) ensure that all parties working on a site are active advocates of safety and that they try to
achieve the same safety level.

Effects of good practices

One earlier Finnish study showed based on accident statistics on selected construction sites that
these sites were able to develop much better than average safety by using good practices. The
accident frequency of these sites was only one-fourth the average for construction sites (Figure
1) 3

accidents/10® man-hours

100
80
60
40
0 - /
Site 1 Site 2 Site 3 Construction
(1995)

Figure 1. Accident frequency on the three good sites and in construction in general in 1995.
In the USA it has been found that construction sites that implement most of the advocated good

practices have a recordable incident rate of 2 workers/1000 versus 38/100 for sites on which
only a few of these practices are in force.4)
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2.5.2 Plenary slide presentation

ACCIDENT PREVENTION - + The starting point is the "Zero
Accident” philosophy.
Goon PRACT‘CES FOR + It is possible also in construction.
SAFETY MANAGEM ENT f“ + All accidents are preventable!
+ This presentation is based on a
CONSTRUCTION recently completed Finnish

3 L lai publication of good practices for
oFma Lappgiaingn safety management in the

Nordic Research Seminar. Safety in Building construction industry.

and Construction Industries: State of the Art
and Perspectives on Prevention

Copenhagen 9.10.2003 7 7
JLNordic Fesearch Semamar 1 JLNordee Rescarch Semanar 2
9.10.2003 9.10.2003
+ The goal was to obtain + The content is based on data

screened from Finnish and
international information on
safety practices.

information on the most
important practices for helping
construction sites decrease
accidents drastically.

+ In addition, key persons were
interviewed from the two

-

It was not the purpose to
create some form of complete construction sites that were
system but, instead, to devise rated best in the annual Finnish
practices that every company construction site competition
can apply in their own way as (2001).

they develop their safety

practices.
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11 GOOD PRACTICES THE MOST IMPORTANT GOOD

PRACTICES (1-4)

+ The result was 11 good practices

+ For comparison: "basement completed"
- USA 1993: 5 good practices
(techniques);

. Safety training and education
— Now 9, from which 8 are the

same as items in our list.

- Drug and alcohol testing are not Staffing for safety
included,

- but site co-ordination, follow-up, Co-ordination and mangement
inspections and safety of safety on site
Instructions are. Demonstrated management
commitment

I Mordie Bescarch Seminar 5 S’ T Nardic Rescarch Seminar 6 S
9.10.2003 9.10.2003

THE MOST IMPORTANT GOOD THE MOST IMPORTANT GOOD
PRACTICES (5-8) PRACTICES (9-11)

"framework completed "
"housa v ready”
inspections "interior work completed"”
Site-specific safety instructions Accident/incident reporting and
investigation

Feedback and rewards

Worker involvement and
commitment

Subcontractor management
Safety included in agreements

JLMordic Besearch Semamar 7 g JLoNordic Research Semmar B \‘V\.\AW’
8.10.2003% 8.10.2003

HOW TO IMPLEMENT GOOD HOW TO IMPLEMENT GOOD

PRACTICES FOR SAFETY
MANAGEMENT IN A COMPANY 1

PRACTICES FOR SAFETY
MANAGEMENT IN A COMPANY 2

Top management should 5) apply all (11) good practises for safety
1) adopt the "Zero Accident” philosophy and management in the company
make it a company goal 6) establish the practice of including safety
2) set up a development programme for requirements in all contracts
occupational safety 7) define explicitly the authorities and
3) create a culture that will encourage all responsibilities of all personnel regarding
employees to accept "Zero Accident” occupational safety on construction sites

philosophy and goal
4) recognise and inform all that profit lost
through worker injury is not covered by

insurance 7 ) »-7{{.

JLNordic Besearch Semanar @ ~ -\WMV\’. JLMordic Besearch Semamar 10
9.10.2003 9.10.2003
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HOW TO IMPLEMENT GOOD

PRACTICES FOR SAFETY
MANAGEMENT IN A COMPANY 3

8) encourage the owner to be an active
participant in implementing the "Zero
Accident" philosophy

9) conduct audits of safety activities and the
work environment regularly and
implement needed improvement measures

10) ensure that all parties working on a site
are active advocates of safety and that
they try to achieve the same safety level

7

JLMordic Research Semmar 1 \‘w\.\.xw"{y
9.10.2003

Project Safety Performance
Experience from the USA (Mathis 2001)

fesulis of implementing bast practicas

— g R

Possible topics for discussion

1) We have found that 2 of these 11 good practices are
weaker than others: a) worker involvement and
commitment, and b) feedback and rewards. Do other
countries have the same? Do you have good
examples of these?

2) How can cooperation between practice and research
be improved in order to substantially improve safety?

3) Where do we need further knowledge?

4) What are the differences and similarities between the
Mordic countries in regards to safety management?

L/ Nordic Ressarch Seminar 15 N
9.10.2003
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THE EFFECT OF GOOD PRACTICES.

A result of one earlier Finnish study.

sepidensimillicn worshours

Good safety management and accidents
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SAFE WORK RUNS SMOOTHLY!
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2.5.3 Summary of roundtable discussions

In regards to safety management:

The two ‘good practices’ that were found to be weaker than the other nine (worker
involvement and commitment, feedback and rewards) are key dimensions in safety
culture

Make workers visible for health and safety achievements

Use of incentives for attaining different levels of good health and safety practices and
records

Safety culture is one of the biggest problems in construction

Sharing of tacit/silent knowledge

Three interdependent dimensions for success: experienced workers, motivation for
sharing information and an opportunities to share health and safety information, e.g., at
formal or informal meetings

It is important that there be feedback, both positive and negative. Feedback is important
for a continual learning progress

Health and safety is increasingly included in tender contracts, include demands to
subcontractors

There is a need for more knowledge regarding use of intrinsic rewards. What motivates
people? Is it having made a contribution?

Difficult to motive and build commitment among employees and employers in a
dynamic industry with constantly changing workplaces and workforce

Difficulties in involving workers may be linked to higher level personnel, often
engineers, who are not trained in dealing with people, such as in involving workers in
decision making
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3 Nordic Projects

3.1 Ongoing Nordic projects

3.1.1 Nordic occupational safety climate questionnaire

Project coordinator: Kim Lyngby Mikkelsen
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: Kim@ami.dk

Summary: The goal of this Nordic project is to establish a safety climate questionnaire for use
in companies in the Nordic countries. The questionnaire will form the basis for studies of
safety climate within and between the Nordic countries. A safety climate questionnaire will be
developed specifically for the construction industry, followed by a general questionnaire for
use in all industries.

The project is carried out by the Nordic Network of Occupational Safety Research, with
representatives from the Ulleval University Hospital, Norway, the Finnish Institute of
Occupational Health, the National Institute for Working Life, Sweden, the National Institute of
Occupational Health, Denmark and the Administration for Occupational Health & Safety,
Iceland.

Time period: 2003-2004
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4 Denmark

4.1 Ongoing Danish projects

4.1.1 Absence due to injuries during construction of the Copenhagen Metro

Project coordinator: Sgren Spangenberg
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: ssp@ami.dk

Summary: The purpose of this study is to identify which types of occupational injury
contribute most to absence during heavy construction work.

Time period: 2002-2003

Report: A peer reviewed article is under preparation

4.1.2 Accident prevention in construction companies — safety culture and learning

Project coordinator: Anne Richter
Affiliation: Technical University of Denmark, Department of Civil Engineering
E-mail: ari@byg.dtu.dk

Summary: The objective of this project is to attain knowledge regarding opportunities and
barriers for the prevention of occupational accidents within certain parts of the construction
industry. The goal is to develop practical methods that can help make accident prevention more
effective than it is today. The methods used in the study have a safety-culture, developing and
learning perspective, and are to be used in construction companies and in construction trade
education.

The focus is on how safety culture develops and changes, and on company structural
conditions. On the basis of these analyses, a risk analysis method is introduced, based on
learning, in both schools and in companies.

Time period: 2002-2004
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4.1.3 Hospitalising injuries among tunnel and bridge construction workers

Project coordinator: Sgren Spangenberg
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: ssp@ami.dk

Summary: The aim of this study was to compare annual hospitalisation rates due to injuries
among people employed in the construction of major tunnel and bridge traffic links in
Denmark 1994-2000, with those obtained in the Danish construction industry at large.

Time period: 2002-2003

Report: Peer reviewed article — submitted

4.1.4 I|dentification and handling of risks in the building and construction industry

Project coordinator: Johnny Dyreborg
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: jJd@ami.dk

Summary: The building and construction industry is one of the economic sectors with the
greatest amount of injury incidents in relation to the number of employees. Risk factors are
present in all types of activities, but some companies have more success than others when it
comes to controlling risks. The purpose of this PhD project is to study the organisational
processes involved in controlling risks. In other words, how risks are identified, defined and
handled through managerial decisions and work activities. The focus is on how companies
reach an ‘acceptable’ level of risk, as well as how measures are implemented. The project will
develop methods to measure the level of injury risk control as well as to identify possible
improvements in the handling of risks within the building and construction industry.

Time period: 2002-2005

Report: PhD thesis
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4.1.5 Knowledge and Practice - an anthropological study of safety at a Danish
construction site

Project coordinator: Charlotte Baarts
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: cbo@ami.dk

Summary: The objective of this project is to discuss how a group of construction workers'
knowledge of safety is practiced at a Danish construction site. As such, the problem under
study is the relationship between knowledge and practice. However, this relationship is not to
be understood as a linear or causal relation where knowledge simply is transformed to practice
and performed. Practice is performed in a social field, where aspects such as professional pride,
solidarity, trust, language and sociality among others is part of the game.

The study is based on an ethnographic fieldwork, which took place at a Danish construction
site. The researcher worked as an apprentice for seven months sharing experience, knowledge
and practice with the construction workers. At the end of the fieldwork qualitative interviews
with the construction workers were performed.

The project is carried out in connection with the Division of Safety Research at the National
Institute of Occupational Health, Denmark, and in cooperation with the Danish Working
Environment Council's Service Centre, the Department of Anthropology at the University of
Copenhagen, and the National Institute of Working Life in Stockholm,

Time period: 2001 to 2004

Report: PhD thesis

4.1.6 Morbidity among bridge and tunnel construction workers who worked long
hours and long days constructing the Great Belt Fixed Link

Project coordinator: Finn Tlichsen

Affiliation: National Institute of Occupational Health, Denmark

E-mail: ft@ami.dk

Summary: The aim of this study was to estimate the morbidity of hospital treatment among
bridge and tunnel workers who worked long hours, and long weeks to construct the Great Belt
Fixed Link in shifts around the clock.

Time period: 2002-2003

Report: Peer reviewed article — Submitted
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4.1.7 Prevention of occupational injuries during construction of major traffic links

Project coordinator: Sgren Spangenberg
Affiliation: Division of Safety Research, National Institute of Occupational Health, Denmark
E-mail: ssp@ami.dk

Summary: During the construction of the Great Belt Link (1988-1998), the number of
occupational injury incidents soon exceeded the average injury incidence rate of the building
and construction industry in Denmark. During construction of the @resund Link (1992-2000)
between Denmark and Sweden and the Copenhagen Metro (1997) it was therefore decided to
put more focus on occupational injury prevention, and various safety arrangements were
implemented: including a multi-faceted safety campaign, a safety inspection method called
“Manterarbejdsplads” and on-site medical treatment facilities. The multi-faceted safety
campaign and the safety inspection method aimed both at preventing occupational injuries,
while the medical facilities aimed at providing immediate medical assistance to workers
subjected to injuries, and at reducing lost working time.

The construction of several other major road and rail traffic links, like the @resund Link, are
currently in the planning stages, e.g. a 20-km link across the Fehmarn Belt between Germany
and Denmark is being planned. Therefore, the purpose of the present Ph.D. project is to
evaluate the effectiveness of these safety arrangements in preventing or reducing lost-time
injuries, and to point out possible improvements.

At certain work sites Danish and Swedish workers were employed in the same organization
and in cross-national work gangs (the languages are very similar) with the same type of tasks.
Comparison of injury data shows that the lost-time injury rate of the Danish construction
workers is significantly higher than the lost-time injury rate of the Swedish construction
workers.

From a preventive perspective — construction is an industry with high LTI-rates - it is important
to identify injury risk factors that contribute to the observed difference in LTI-rates between
Danish and Swedish construction workers. Thus the purpose of the Ph.D. project is
furthermore to point out factors, which might explain the national difference in LTI-rates.
Time period: 2003-2004

Report: PhD thesis (see also abstracts 4.1.10; 4.2.4; 4.2.9)
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7.1.6 Handbook on garbage handling

Project coordinator: Marita Bjorklund
Affiliation: VVS-Installatdrerna
E-mail: Marita.Bjorklund@vvsi.se

Summary: The aim of the project is to develop a practical handbook directed towards
installation industry. The handbook shall be useful in education and information but also in
daily work.

Time period: 2003

7.1.7 Keeping elderly workers’ competence in building service

Project coordinator: Bengt Jolof
Affiliation: Kungsfiskaren Bygg och Fastighet AB
E-mail: bengt.jolof@peab.se

Summary: The project aims at developing an organisational model that enables keeping
elderly workmen professionally active for a longer period than today and the knowledge and

experience of elderly staff to be passed on to younger and less experienced colleagues and the
organisation as such.

Time period: 2003-2004

7.1.8 Lifting equipment for carts/containers for garbage to containers

Project coordinator: Lars-Ake Bjornudd
Affiliation: ALTIMA AB
E-mail: Lars-Ake.Bjornudd@altima.se

Summary: The aim of the project is to develop a lifting device to simplify emptying of
garbage carts into standard containers. A prototype will be developed for testing at a building
site. An inventory will be made of market available carts for transportation of garbage.

Time period: 2003-2004
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7.1.9 More women in building industry

Project coordinator: Eva Hedman-Pétursson
Affiliation: LTU, Avdelningen for Stalbyggnad
E-mail: ehp@ce.luth.se

Summary: The aim of the project is to map why some female engineers chose to leave the
building industry and why others chose to stay. Methods: questionnaires, interviews, register
studies etc. The goal is to generate information on how university education and work roles
may be changes to attain more women to join the industry and to stay within the building
sector.

Co-operation with Lulea University of Technology.

Time period: 2003

7.1.10 Project Z-axis

Project coordinator: Johan Rosenquist
Affiliation: NCC AB /Jan Hedélv, Sweden
E-mail: johan@futurniture.se

Summary: The aim of the project is to investigate if the patented so-called Z-axis can be used
on carts and make materiel transportation at building sites safer and more efficient. Co-
operation with Galaxen.

Time period: 2003-2004

7.1.11 Risk management in large construction projects with a complex
organisation. Development of a strategy for prevention of occupational
accidents, applied in the construction of the Gotatunnel in Géteborg,
Sweden

Project coordinator: Marianne Torner
Affiliation: National Institute for Working Life/West, Goteborg, Sweden
E-mail: marianne.torner@arbetslivsinstitutet.se

Summary: The building and construction industry has a high frequency of occupational
accidents. Such accidents have severe consequences for the victim, and also induce high costs
for production disturbances in the companies. Since the customer of large construction projects
often is a public authority, accidents in this occupational branch often result in high costs to
society.
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There is a need for scientific analysis of the implications of different factors for safety in large
construction projects, as well as of the effect of different types of safety measures. A research
team at the National Institute for Working Life West, in a longitudinal research and
development (R&D) project, is following the construction of the Gotatunnel in Géteborg. In
this project, factors of significance to risks for occupational accidents to the construction
workers are studied. The study has its basis partly in the concept of safety climate, i.e. the
attitudes and perceptions of the employees concerning different safety-related factors. In
addition to this, the significance of general psycho-social factors, stress and so called locus of
control, as well as the companies’ and customer organisation’s formalised systems and routines
for safety work, are studied. The influence of these factors on safety behaviour and the
occurrence of accidents and near-accidents are of special interest.

Data are gathered through a six-wave questionnaire study, interviews, safety audits and field
studies. Questionnaire data are analysed using structural equation modelling, which enables
analysis of large data materials, and following the development over time of the studied factors
on the individual level, as well as of how the different factors relate to each other.

The aim of the study is to investigate how factors on the company level, group level and
individual level influence the safety of the construction workers;
e to investigate how safety aspects are handled in the coordination of the work of the
different actors in the Gotatunnel project
e to develop the possibilities of companies in the construction sector to continuously
improve safety work, one part of this being the development of a safety questionnaire
for practical use by the companies and the OSH services

The project team consists of the following persons:

Marianne Torner, ass prof, (project manager), National Institute for Working Life West,
Goteborg

Anders Pousette, PhD, psychologist, National Institute for Working Life West

Susanna Larsson, doctoral student, National Institute for Working Life West

Eric Rosenlund, work environment engineer

Time period: The project runs over the period 2001-01-01 until 2005-12-31, with financial
support from the Swedish National Road Administration, Vinnova, AFA-insurance and
Swedish Builders Development Fund.

Report: Not yet available.
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7.1.12 Stressless

Project coordinator: Jimmy Larsson
Affiliation: Peab AB
E-mail: Jimmy.larsson@peab.se

Summary: The project aims at giving knowledge and ’tools’ to leaders and managers in
building- and construction companies for handling stress, stress reactions and on how stress
related problems may be detected and prevented in one self and among co-workers, as well as
decreasing negative effects of stress in the organisations.

Time period: 2003-2005

7.1.13 Technique for heavy lifting in building industry

Project coordinator: Bo Broberg
Affiliation: Haltagaren i Laholm AB

Summary: A pre-study was performed and presented in April 2003. It aimed at creating co-
operation between several actors, developing a common list of necessary criteria and a model
of best technical solution for drilling in concrete.

Time period: 2002-2003

7.1.14 The healthy building site

Project coordinator: Bo Johansson
Affiliation: Luled Tekniska Universitet, Arbetsvetenskap, Industriell produktionsmiljo
E-mail: bo.johansson@arb.luth.se

Summary: Project at Lund University of Technology aiming at identifying and describing
strategies and activities (Best Practice) for success in the battle against work related
musculoskeletal diseases in the building industry. Literature studies and case studies at 5-15
larger building companies.

Co-operation with ByggForum Nord.

Time period: 2003-2004
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7.1.15 Work environmental aspects in the use of vibration free concrete

Project coordinator: Thomas Gevert
Affiliation: Fardig Betong, Sweden

Summary: Concerns studies of effects on work environment of chemical emission and
exposure.

Time period: 2000-2003

7.2 Completed Swedish projects

7.2.1 Better work environment during concrete drilling

Project coordinator: Kjell-Ake Soderberg
Affiliation: Galaxen Nord Bygg AB
E-mail: kjell-ake.soderberg@galaxenbygg.se

Summary: The aim of the project is to develop already existing equipment to reduce the risk
of musculoskeletal and vibration injury and dust exposure during concrete drilling in confined
spaces.

Time period: 2002

7.2.2 Development of rational and risk reducing methods in the use of pre-fabricated
building material

Project coordinator: Linda Rose
Affiliation: ERAK Ergonomi & Akustik HB

Summary: Development of methods for transportation, placing, mounting and casting of pre-
fabricated building material, in order to obtain more rational methods and methods thar
generate less personal injuries than methods used at present. At an early stage of the project
solutions were developed and presented in the report *Utveckling av rationella och
riskminskande metoder vid anvéndning av prefabricerade skalelement - skalmursvagg och
plattbarla’, Linda Rose, ERAK (20 pages). The report is an example of concrete problem
solving in production.

Time period: 2002
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7.2.3 Dust hindrance in reconstruction

Project coordinator: Rickard Gisselgard
Affiliation: Kungsfiskaren, Sweden

Summary: Development of an adjustable, easy-to-handle module system for plumbing work
and other similar tasks in apartment buildings.

Time period: 1996-2002

7.2.4 Health and safety issues in connection with clearance and ground investigation
work

Project coordinator: Hans Kronberg
Affiliation: Skanska Sweden

Summary: The project resulted in a practical and accessible information publication
describing laws and regulations to be adhered to in connection with risk of hazardous exposure
of ground contaminants.

Co-operation with National Board for Occupational Safety and Health, J&W and others.

Time period: 2001-2002

7.2.5 Health effects of extremely long working periods

Project coordinator: Bjorn Samuelsson
Affiliation: NCC/Selmer, Sweden

Summary: The project investigated if very long working periods and short time of recovery
has any negative health effects. Co-operation with Byggindustrins Centrala Arbetsmiljérad och
Institutet for Psykosocial Miljomedicin.

Time period: 1999-2000
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7.2.6 Hip-Harry

Project coordinator: Henrik Andersson
Affiliation: Galaxen, Sweden

Summary: Aims at developing ergonomics tools and aids in ceiling building work.

Time period: 1999-2000
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8 Accident statistics in the Nordic building
and construction industries

1. Definition of the “Building and construction industry”:
1.1 The definition of the “Building and construction industry”.
E.g., industrial sector F = 45 (Construction) in the NACE classification system

I:
N:
S:

Fl:

DK:

Icelandic version of NACE rev.1. (ISAT95 version 2)

Industrial sector F=45 (construction) in NACE

The definition in old reports is in Swedish standard SN192, though based on EU’s
NACE rev.1.

After NACE

NACE, ISIC Rev3

1.2 Has the classification been changed during the period 1992-2001

I
N:
S:
FI:

DK:

No change

Yes, in 1998, but older injuries were re-coded

Definition has not changed but the insurance changed in 1994, and made a difference
No change

Yes, ISIC Rev3 adopted in 1995. 1993-1994 data reclassified

2. Definition of a reportable accident:
2.1 The definition of a reportable accident, e.g., at least one day of absence beyond the day of

I:
N:
S.

FI:

DK:

injury

At least one day of absence beyond the day of injury

All injuries that need medical treatment or with any absence should be reported
The only definition is a reported accident. Statistics contain combined figures for
work accidents, commuting accidents and work sickness. Reportable accidents in the
ISA (Informationssystemet om arbetsskador) require at least one day off work, and
/or accidents that lead to injury, acute hearing loss, psychological reaction (e.g.,
robbery) — even if there is no sick leave

All compensated accidents and occupational diseases (Construction 2001: accidents
at work site 93,8%, traffic accidents from and to home 3,6%, work traffic accidents
0,5%, occupational diseases 2,2%)

At least one day of absence from work beyond the day of injury
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2.2 Has the definition been changed during the period 1992-2001

I
N:
S:
FI:
DK:

No change

No changes

Reported accidents became independent of sick leave after 1990
No change

No change

3. Underreporting of reportable accidents
3.1 An estimate of the general reporting fraction for the construction industry, as well as for all

S:
FI:
DK:

sectors combined (Reporting fraction = number of reported injuries/ number of
reportable injuries)

For all sectors combined estimated to 20% (Labour Inspection); Construction ??
According to the Labour Inspection — 30-50% for both. According to Hans’ current
research results approximately 25% for all sectors combined, and maybe slightly less
for construction

No estimation is possible

All are reported.

Estimated 40-50%

3.2 Is it safe to assume a constant reporting fraction during the period 1992-2001?
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l:
N:
S.

FI:
DK:

According to Labour Inspection the reporting fraction has increased greatly during the
ten-year period

According to Labour Inspection the reporting fraction has gradually increased,
partially due to new legislation (Workers compensation Law 1990). According to
Hans’ current research, the reporting fraction has probably not changed

After 1994, it is possible to assume a constant reporting fraction

Yes

Yes



4. Classification of injury severity
4.1 How are occupational injuries classified and defined?

I:  Fatal and non-fatal.

N: Fatal and non-fatal. Fatal — no written definition. Serious injuries (defined as
fractures, brain concussions, injuries that require hospital treatment etc.) should be
reported directly to the Labour Inspection by phone or similar. However, these
injuries are not recorded and not shown in the official statistics

S:  Fatal; over seven day’s absence; under seven day’s absence

Fl:  Serious accident= more 30 days absence

DK: Fatal = death within one year of the incident; Serious = fracture, amputation, multi-
trauma; Minor = all other reportable nonfatal injury incidents

4.2 Have the classifications and definitions been changed during the period 1992-2001?

I:  Nochange
N: No change
S:  After 1994, it is possible to assume a constant reporting fraction
FI:  No change

DK: No change

5. Measure of incidence rate data:
5.1 What measure of injury incidence is used? E.g., number of injuries per 10,000 employees
per year or working hours etc.
I Per 100,000 employees per year
N: Per 1,000 employees per year
S:  Per 1 million working hours/1000 employees. In the private construction industry per
1000 employees per year
Fl:  Per 1,000,000 working hours
DK: Per 10,000 employees per year

5.2 Has this measure been changed during the period 1992-2001?

I:  Nochange
N: Yes, until 1998 the incidence measure was injuries per 1,000,000 working hours
S:  No change
FI:  No change

DK: No change
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Table 1

Number of employees in “construction” and “all sectors combined”, 1992-2001

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Construction
Island| 9900 | 10000 | 10000 | 9700 | 9200 | 10100 | 10900 | 10600 | 10500 | 11400
Norway | 116200 | 106400 | 108200 | 114000 | 120000 | 129300 | 135800 | 135900 | 132900 | 138700
Sweden - 221731 | 222187 | 223837 | 217433 | 208627 | 215495 | 216852 | 228601 -
Finland | 147000 | 122000 | 109000 | 115000 | 118000 | 130000 | 139000 | 149000 | 149000 | 145000
Denmark| - 144582 | 139600 | 151659 | 154163 | 156595 | 161082 | 165475 | 167603 | 174224
All sectors
Island | 143000 | 144200 | 145400 | 149000 | 147500 | 147800 | 152100 | 156500 | 160100 | 162700
Norway | 2031100 | 2041200 | 2069200 | 2113400 | 2156400 | 2219500 | 2275800 | 2294300 | 2303800 | 2315700
Sweden | 4209000 | 3964000 | 3928000 | 3986000 | 3963000 | 3922000 | 3979000 | 4068000 | 4159000 | 4239000
Finland | 2206000 | 2071000 | 2054000 | 2099000 | 2127000 | 2169000 | 2222000 | 2296000 | 2335000 | 2367000
Denmark| - 2609859 | 2584866 | 2617096 | 2648808 | 2669658 | 2699314 | 2747488 | 2759308 | 2772868
Table 2
The make-up of the construction sector by size of enterprise (local unit), 2001
Distribution of Micro Small Medium Large
enterprises in
percent (%) 0 1-4 | 5-9 | 10-19 |20-49| 50-99 | 100-249 | 250+ Number
Island 2.1 88.8 8.4 0.7 0.0 1426
Norway* 637 [213] 73 | 44 [ 24 ] 06 | 02 01 | 42956
Sweden No possible information at present -
Finland 84.2 | 88 4.4 2.0 0.4 02 [ 01 29 585
Denmark** 364 | 282 | 183 | 104 5.1 1.1 0.5 23 857
*N: 2003

**DK: 1993-1999
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Table 3
Building and construction industry, accident incidence*, 1992-2001, all injuries

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Island 66 55 77 94 134 139 164 165 206 170

Norway 209 206 219 244 229 253 274 270 274 254

Sweden 220 195 176 155 150 140 152 163 149

Finland 1105 973 1075 | 1101 | 1102 | 1166 | 1223 | 1212 | 1245 | 1279

Denmark - 254 298 297 287 296 292 303 278 246

*Incidence: number of accidents per 10,000 employees per year

Table 4
Building and construction industry, accident incidence*, 1992-2001, serious injuries

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Island Serious injuries not recorded

Norway | Serious injuries not recorded

Sweden | No possible information at present

Finland 125 116 138 129 126 134 138 137 140 145

Denmark - 41.6 47.1 45.9 44.4 43.5 45.1 41.7 - -

* Incidence: number of accidents per 10,000 employees per year

Table 5
Building and construction industry, accident incidence*, 1992-2001, fatal injuries**

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Island 1.01 | 0.00 3.00 0.00 1.09 1.98 0.00 0.00 2.86 0.88

Norway 1.2 0.94 0.92 1.05 1.58 0.85 1.1 0.96 0.45 0.29

Sweden 0.67 0.55 0.58 0.46 0.36 0.57

Finland 0.68 | 0.90 1.01 1.39 0.76 1.23 1.08 0.81 1.14 0.90

Denmark - 0.55 1.00 1.05 0.84 0.77 0.87 0.61 - -

*Incidence: number of accidents per 10,000 employees per year.
**Only fatal accidents at work site

Table 6
National incidence (all sectors combined), 1992-2001, all injuries

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Island 47 46 46 59 73 84 88 87 90 86

Norway 124 126 130 141 145 150 155 147 139 132

Sweden 122 105 99 90 91 87 94 99 90 -

Finland 522 506 511 538 532 556 565 537 527 511

Denmark - 172 187 193 194 192 186 182 174 169

* Incidence: number of accidents per 10,000 employees per year
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Table 7

National incidence (all sectors combined), 1992-2001, serious injuries

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Island Serious injuries not recorded

Norway | Serious injuries not recorded

Sweden | No possible information at present

Finland 55 51 57 56 50 52 54 52 50 47
Denmark - 18.7 20.0 |20.5 20.9 20.5 20.5 19.5 - -
* Incidence: number of accidents per 10,000 employees per year
Table 8
National incidence (all sectors combined), 1992-2001, deaths**

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Island 0.21 | 0.28 | 048 | 0.20 | 0.20 | 0.27 | 0.13 | 0.51 | 0.31 | 0.06
Norway 032 | 0.30 | 0.21 | 0.27 | 0.25 | 0.29 | 0.28 | 0.25 | 0.25 | 0.16
Sweden*** 0.25 | 0.25 | 0.23 | 0.23 | 0.22 | 0.23 | 0.17 | 0.16 | 0.14 -
Finland 032 | 0.35 | 0.39 | 0.28 | 0.32 | 0.34 | 0.38 | 0.34 | 0.37 | 0.35
Denmark - 024 | 029 | 0.33 | 0.28 | 0.31 | 0.30 | 0.25 | 0.25 | 0.19

*Incidence: number of accidents per 10,000 employees per year.
**Only fatal accidents at work site
***For 1994 the 146 deaths in the Estonian accident are not included
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9 Seminar participants

Sorted in alphabetical order by participants’ last name

Bak, Henrik

Working Environment Consultant
Bymusen

Sgndervang 24

4000 Roskilde

Denmark

(+45) 46370343

Christiansen, Christopher Lund
Creativ Chief

Tabula Rasa ApS

Hilleredgade 30A

2200 Copenhagen N

Denmark

(+45) 35870121
christopher@tabularasa.biz

Cowan, George

Working Environment Consultant
ArbejdsmiljgCentret
Klostermosevej 115A

3000 Helsingar

Denmark

(+45) 32646986
gc@am-centret.dk

Dilling, Claus

Working Environment Consultant
TEKNIQ Installatgrernes Organisation
Paul Bergsges Vej 6

2600 Glostrup

Denmark

(+45) 77411565

cd@tekniqg.dk

Binger, Ulla

Civil Engineer

National Working Environment Authority
Landskronagade 33

2100 Copenhagen @

Denmark

(+45) 39152217

ub@at.dk

Clowers, Michael

HSEQ Manager

Amerada Hess ApS
@stergade 26B

1100 Kgbenhavn K
Denmark

(+45) 33301238
michael.clowers@hess.com

Das, Sri Sai

Chief of Work Environment
NCC Construction Denmark A/S
Tuborg Havnevej 15

2900 Hellerup

Denmark

(+45) 39103364

das@ncc.dk

Dyreborg, Johnny

Occupational Safety Researcher

National Institute of Occupational Health
Lersg Parkallé 105

2100 Copenhagen

Denmark

(+45) 39165499

jd@ami.dk
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Fjeld, Eli

Senior Engineer

Directorate of Labour Inspection

Chr. Krohgsgt. 10, P.b. 8103 Dep

0032 Oslo

Norway

(+47) 22957273
eli.field@arbeidstilsynet.dep.no

Gravseth, Hans Magne
Occupational Safety Researcher
Oslo Emergency Ward

Storgata 40

0182 Oslo

Norway

(+47) 22117113
hansmagne.gravseth@ulleval.no

Kines, Pete

Occupational Safety Researcher

National Institute of Occupational Health
Lersg Parkallé 105

2100 Copenhagen

Denmark

(+45) 39165360

pk@ami.dk

Koski, Hannu

Senior Research Scientist
VTT Building and Transport
P.O. Box 1802

33101 Tampere

Finland

(+358) 33163411
hannu.koski@vtt.fi
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Goffeng, Lars Ole

Research Scientist/Psychologist

National Institute of Occupational Health
P.O.Box 8149 Dep.

0033 Oslo

Norway

(+47) 23195386

lars.goffeng@stami.no

Juvas, Kristiina

Technical Adviser, Occupational Safety
If P&C Insurance Company Ltd.
Lysaker Torg 35, Postboks 240

1326 Lysaker

Norway

+358 10 514 2638

Kristiina.juvas@if.no

Kirkegaard, Peter

Officer

General Workers Union in Denmark, Dept.
of Environmental and Occupational Safety
and Health

Kampmannsgade 4

DK-1790 Copenhagen V

Denmark

(+45) 33972341

peter.kirkegaard@sid.dk

Lander, Flemming

MD, PhD

Department of Occupational and
Environmental Medicine

Skive Hospital

7800 Skive

Denmark

(+45) 89274855
flemming.lander@sygehusviborg.dk



Lappalainen, Jorma

Occupational Safety Specialist

Tampere Regional Institute of Occupational
Health

P.O.Box 486

33101 Tampere

Finland

+358 32 608 676

jorma.lappalainen@ttl.fi

Leray, Henri

Ergonomist

CGB Central Galaxen Bygg AB
Wennerbergsgatan 10

112 58 Stockholm

Sweden

(+46) 86074956
henri.leray@galaxenbygg.se

Lundquist, Mikael

Employee Leader - Work Environment
Citytunnelprojektet

Box 4012

203 11 Malmo

Sweden

(+46) 40321424
mikael.lundquist@citytunneln.com

Martin, Charlotte

Work Environment Consultant
BAR Bygge og Anleag
Ramsingsvej 7

2500 Valby

Denmark

(+45) 36141400
cma@bar-ba.dk

Larsson, Susanna

PhD Student

National Institute for Working Life/West
P O Box 8850

402 72 Goteborg

Sweden

(+46) 31501683
susanna.larsson@arbetslivsinstitutet.se

Lund, Johan

Director

Norweian Safety Forum
PO Box 2473, Solli
0202 Oslo

Norway

(+47) 95759850
johan.lund@fnh.no

Mékela, Tarja

Research Engineer

Tampere University of Technology
Occupational Safety Engineering
P.O. Box 501

33101 Tampere

Finland

(+358) 331152861
tarja.makela@tut.fi

Mikkelsen, Kim Lyngby

Occupational Safety Researcher

National Institute of Occupational Health
Lersg Parkallé 105

2100 Copenhagen

Denmark

(+45) 39165467

kim@ami.dk
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Munk, Jakob
Secretariat Leder
BAR Bygge og Anlag
Ramsingsvej 7

2500 Valby

Denmark

(+45) 36141400
jmu@bar-ba.dk

Olsen, Erling
Constructing Architect
BST Vejle A/S

Karl Bjarnhofsvej 13
7120 Vejle @
Denmark

(+45) 75711500
eo@bst-vejle.dk

Pousette, Anders

PhD, Psychologist

National Institute for Working Life/West
P O Box 8850

402 72 Goteborg

Sweden

(+46) 31501633
anders.pousette@arbetslivsinstitutet.se

Richter, Anne

Sernior Lecturer

Technical University of Denmark,
Department of Civil Engineering
BYG-DTU, Building 115, First floor
2800 Lyngby

Denmark

(+45) 45251642

ari@byg.dtu.dk
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Nielsen, Kent

Researcher

Department of Occupational Medicine,
Herning Hospital

Gammel Landevej 61

7400 Herning

Denmark

(+45) 99272773

heckjn@ringamt.dk

Pham, Mai

Partner, contact and strategy
Tabula Rasa ApS
Hilleredgade 30A

2200 Copenhagen N
Denmark

(+45) 35870120
mai@tabularasa.biz

Rasmussen, Annemette

Civil Engineer

National Working Environment Authority
Landskronagade 33

2100 Copenhagen @

Denmark

(+45) 39152206

anr@at.dk

Rose, Sven

Working Environment Consultant
BAR Bygge og Anlag
Ramsingsvej 7

2500 Valby

Denmark

(+45) 36141400

sro@bar-ba.dk



Rosenlund, Eric

Civ.ing. and Ergonomist
Arbetsmiljoinstitutet Vst
P O Box 8850

402 72 Goteborg

Sweden

(+46) 703406220
eric.rosenlund@eran.nu

Spannow, Ulrik

Work Environment Coordinator
NBTF (Nordiske Bygnings- og
Treearbejderfederation)

c/o BAT, Kampmannsgade 4
1790 Kgbenhavn V

Denmark

(+45) 33972251
ulrik.spannow@sid.dk

Swensson, Lars-Goran

Lecturer

Avd. for ergonomi och aerosolteknologi
Lunds Universitet

Box 118

221 00 Lund

Sweden

(+46) 2228005
lars-goran.swensson@design.lth.se

Torner, Marianne

Associate Professor

National Institute for Working Life/West
P.O. Box 88 50

402 72 Goteborg

Sweden

(+46) 31501645
marianne.torner@arbetslivsinstitutet.se

Spangenberg, Sgren

Occupational Safety Researcher

National Institute of Occupational Health
Lersg Parkallé 105

2100 Copenhagen

Denmark

(+45) 39165474

ssp@ami.dk

Stenlund, Berndt

General Manager

CGB Central Galaxen Bygg AB
Wennerbergsgatan 10

112 58 Stockholm

Sweden

(+46) 85650701
berndt.stenlund@galaxenbygg.se

Tomasson, Kristinn

Medical Director

Administration for Occupational Health and
Safety

Bildshofda 16

110 Reykjavik

Iceland

(+354) 5604650

kristinn@ver.is

Valeur, Jens

HSEQ Senior Advisor
Amerada Hess ApS
@stergade 26B

1100 Kgbenhavn K
Denmark

(+45) 33301206
jens.valeur@hess.com
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