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This report describes a study to investigate the causes underlying the differences between the accident
rate in Scottish construction and construction in the rest of Great Britain. This involved identifying the most
significant causes of fatal and major accidents within construction on both sides of the border, including
any specific to SMEs, and examining national differences with particular focus on factors that can be
influenced by HSE and the construction industry to reduce accident rates.
Analyses were undertaken of the RIDDOR accident data, Labour Force Survey data and notifier surveys.
Causal analyses of fatal injury accidents were also undertaken. A range of stakeholders were consulted
via interviews and site visits on both sides of the border.
The findings indicate that the most significant factor in explaining the difference in accident rates is the
differing occupational make up of Scotland and the rest of Great Britain. There are proportionally many
more manual (at risk) workers in Scottish construction than in the rest of Great Britain. As a result, it
appears that the overall accident rate is higher in Scotland.
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EXECUTIVE SUMMARY

INTRODUCTION AND OVERVIEW
This report has been prepared by BOMEL, Institute of Employment Research (Warwick
University) and Glasgow Caledonian University. It describes a study to investigate the causes
underlying the differences between the accident rate in the Scottish construction industry and
construction in the rest of Great Britain. This involved identifying the most significant causes
of fatal and major accidents within construction on both sides of the border, including any
specific to SMEs, and examining national differences with particular focus on factors that can
be influenced by HSE and the construction industry to reduce accident rates.
Analyses were undertaken of the RIDDOR accident data, Labour Force Survey data and notifier
surveys. Causal analyses of fatal injury accidents were also undertaken. A range of
stakeholders were consulted via interviews and site visits on both sides of the border.
The findings indicate that the most significant factor in explaining the difference in accident
rates was the differing occupational make up of Scotland and the rest of Great Britain. There
are proportionally more manual (at risk) workers in Scottish construction than in the rest of
Great Britain. As a result, it appears that the overall accident rate is higher in Scotland.
In identifying the key factors, it was important to consider:

•

What are the accident profiles of the construction industry in Scotland and the rest of
Great Britain?

•

What are the demographic characteristics of the construction industry in Scotland and
the rest of Great Britain?

•

Can the differences in the demographic profiles explain the differences in the accident
profiles?

These issues are addressed in the following sections along with other supporting information.
ACCIDENT PROFILES IN THE CONSTRUCTION INDUSTRY
The accident rates for the construction industries in Scotland and the rest of Great Britain are
shown in Figure 1. The headline figures indicate that the fatal injury rate for the construction
industry in Scotland is higher than that for the rest of Great Britain. However, the major injury
accident rates are similar.
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Figure 1 Fatal and major injury accident rates for the construction industries in
Scotland and the rest of Great Britain

HSE’s RIDDOR data provide a comprehensive insight into the profile of those construction
accidents reported in Great Britain. If there are clear differences, it is possible that they are
responsible for Scotland’s comparatively high accident rate. However, if there are no clear
differences, it would be more likely that the accident rate differential was caused by cultural,
social or economic factors.
The analyses demonstrate that although the profiles are similar in many respects, there are key
areas which hint at the causes of Scotland’s high accident rate. As is often the case, these hints
provoke further questions which are answered elsewhere in this study. In particular, different
employment patterns in Scotland suggest an industry which is either inherently different, or is
conducting different kinds of work. In particular:

•

Comparatively few people in Scotland claim to be self-employed. The self-employed
are less likely to report accidents than those who work for an employer; this in itself
will raise the worker accident rate in Scotland. However, it does not account for the
employee accident rate, which having excluded the self-employed, still shows a higher
rate in Scotland.

•

Scotland has proportionally more accidents involving craft and manual related
occupations. The most likely explanation for this is that craft and manual related
occupations make up a larger proportion of the work force in Scotland than in the rest
of Great Britain.

•

There are more falls from scaffolding in Scotland, and more falls from moveable
ladders in the rest of Great Britain. In the rest of Great Britain, scaffolders are most
x

frequently involved in falls from a scaffold. However, in Scotland, similar numbers of
other tradesmen are reported as falling from scaffolding. This suggests differences in
the use of scaffolding in Scotland in comparison to the rest of Great Britain.
It could be that the differences mentioned above are all independent contributors to the Scottish
accident rate, but it is more likely that they result from some common factors. It could be that
the nature of Scottish construction is different; Scottish construction industry could be
constructing different types of projects that require a different make up of skills and equipment.
Alternatively, there could be a lower level of mechanisation in Scottish construction, thereby
necessitating more manual workers.
Data were available from a survey of around 1,000 construction companies that had reported
accidents in 2001/02. The results of this survey did not show any significant differences
between Scotland and the rest of Great Britain in any of the areas addressed by the survey.
Detailed studies were undertaken of a range of investigation reports undertaken by HSE on fatal
accidents in the construction industry. The primary objective was to provide structured
evidence of human and organisational factors underlying these fatal construction accidents in
Scotland and to perform factor analyses to compare the findings with those from accidents
reported in the rest of Great Britain. There were some detailed differences, but, overall, the
accident profiles were similar in Scotland and the rest of Great Britain indicating no obvious
human or organisational factors that affect Scottish construction.
DEMOGRAPHICS OF THE SCOTTISH CONSTRUCTION INDUSTRY
In order to compare safety in the construction industry in Scotland with that in the rest of Great
Britain, it is necessary to consider the relevant demographic information about Scotland, in
general, and the construction industry, in particular.
This review indicated that the composition of employment within the construction industry in
Scotland appears to be quite different from that in the rest of Great Britain in some key respects.
In understanding higher rates of major and fatal injuries to employees in the construction
industry in Scotland compared with the rest of Great Britain, attention has been drawn to the
fact that such rates may not be making like-for-like comparisons. The higher rates observed
within Scotland may instead reflect compositional effects based on the types of jobs that people
undertake.
The major difference in the composition of employment in construction in Scotland compared
to the rest of Great Britain relates to the proportions of employees working in Manual versus
non-Manual occupations. The incidence of manual employment among employees in the
Scottish construction industry is 10% higher than that observed in the rest of Great Britain.
Detailed comparisons indicate that employment within the Scottish construction sector is
relatively more concentrated in occupational categories that relate to skilled trades, plant and
machinery operatives, and labouring occupations. These employment activities would be
expected to be more hazardous than the exposure to risk associated with employment in nonmanual occupations such as managers and clerical occupations; of which there is a greater
concentration south of the border.
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Two other differences identified may also contribute to the higher reported rate of workplace
injuries within Scotland:

•

There is a lower proportion of Scottish employees working in the smallest sized
establishments. If levels of reporting are lower in these establishments, this may
contribute to higher rates of reported injury in Scotland.

•

Membership of staff associations and trade unions among both manual and nonmanual employees within the Scottish construction sector was higher than that
observed in the rest of Great Britain. Even if such organisations have a positive
influence on workplace safety, potentially higher levels of reporting within such
establishments may contribute to higher rates of reported injury in Scotland.

However, both of these explanations are based upon levels of reporting. While these
explanations may be relevant in helping to explain differences in the rates of major injuries,
such explanations cannot account for differences in the rate of fatalities between Scotland and
the rest of Great Britain where reporting is regarded as complete. Therefore, it is the higher
proportion of manual employees within Scotland that is more likely to explain the Scottish
differential.
Given these differences in the employment composition of the construction industry in Scotland
compared to the rest of Great Britain, it would be expected that employee injury rates in
Scotland would be higher. However, the issue still remains as to whether the construction
industry employee injury rate in Scotland is higher than it should be given the occupational
composition of employment. In other words, can differences in the occupational composition of
employment and other establishment characteristics explain all of the observed differential in
the employee injury rate, or does some residual element remain that may point towards Scottish
employees having a real increased risk of experiencing a workplace injury?
USING THE DEMOGRAPHIC DATA TO EXPLAIN THE DIFFERENCES IN
ACCIDENT RATES
Using advanced statistical techniques it is possible to examine the significance of personal and
job-related characteristics to identify whether workers within the Scottish construction industry
exhibit an increased risk of a workplace injury.
These analyses utilised data derived from both RIDDOR and the Labour Force Survey to
consider whether the Scottish differential can be explained by observable differences in the
composition of the construction industry, or whether some residual element remains. Analysis
of injury rates constructed from the RIDDOR data revealed that a large majority of the Scottish
differential can be explained by differences in the occupational composition of employment. In
particular:

•

The most significant factor was the differing occupational make up of Scotland and
the rest of Great Britain. There are proportionally many more manual (at risk)
workers in Scottish construction than in the rest of Great Britain. As a result, it
appears that the overall accident rate is higher in Scotland.
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•

When the difference in the occupational make up is controlled for, there is no
statistically significant difference in the major injury accident rate.

•

There is still a slightly significant difference in the fatal accident rate, but this is only
based upon a small number of fatal accidents and, as such, is not as robust a finding as
the major injury accident rate.

However, there are several caveats to this analysis. The utilisation of more detailed
occupational categories could have yielded results that explained a higher or lower proportion of
the Scottish differential. The ability to present separate analyses for fatal injuries could
similarly have yielded results that explained a higher or lower proportion of the larger
differential that exists for this group. The analysis of the RIDDOR data can therefore only be
regarded as a best approximation of the contribution of the composition effect towards the
observed Scottish differential.
A further drawback of the RIDDOR based analysis was that it was uni-dimensional in so far
that it only considered the importance of occupation in terms of explaining the Scottish
differential. A more detailed analysis using multivariate statistical techniques was therefore
undertaken based upon data from the LFS. The analysis was therefore able to investigate
whether, after controlling for other personal and job related characteristics, workers within the
construction sector in Scotland exhibit an increased risk of reporting a workplace injury.
Analyses revealed that there were two groups of workers where the risk of a workplace injury
appeared to be greater within Scotland compared to elsewhere; electrical trades and to a lesser
degree construction trades. There appeared to be no difference in the risk of workplace injury
among other occupational groups. Again, we must be cautious in interpreting these results. For
example, electricians working in Scotland may simply face an increased risk of workplace
injury due to differences in the nature of the construction projects upon which they are operating
as opposed to any behavioural differences on the part of electricians or their employers.
By way of conclusion, Figure 2 presents rates of reportable workplace injury within the
construction industry derived from the Labour Force Survey by region. The overall rate of
reportable workplace injury within the Scottish construction sector is approximately 3%, higher
than the overall GB average of approximately 2.4%. However, when considering rates of
reportable workplace injury within the construction industry across the regions of Great Britain,
we observe even larger geographical variations in rates of workplace injury. Within East Anglia
and the South East, the rate of reportable injury is approximately 2%, almost half the rate
observed within the North of England. Ranking the regions of Great Britain, we observe that
Scotland is placed third exhibiting a rate of reportable workplace injury that is lower than North
of England, similar to that of Wales and slightly higher than that observed in Yorkshire and
Humberside. In the context of such regional variations, the presence of a Scottish effect
becomes less obvious, with rates that are comparable to other areas of Great Britain.
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Figure 2 Rates of Reportable Injury by Region

OTHER ISSUES
Initially, a scoping study was performed to identify a range of possible factors that could
account for the higher accident rate in Scottish construction. The majority of these were not
considered to be significant in explaining the differences. However, a range of issues were
identified that were worthy of consideration. These are considered in turn:

•

Training – the Labour Force Survey data indicated that Scotland has a better
Academic record, along with more apprentices. However, study of fatal accidents
indicates that the failure to recognise the need for training was identified as a factor in
more Scottish fatal accidents.

•

Nature of construction firms - Scottish firms tend to have slightly more employees.
The proportion of accidents in SMEs is the same in Scotland as the rest of Great
Britain. There was some suggestion amongst interviewees that more importance was
placed on safety within large contractors.

•

Coordination of duty holders – Coordination of duty holders is regulated by CDM,
which applies equally across Great Britain.

•

Employment characteristics - Unemployment in Scotland mirrors the rest of GB
over time. However, unemployment is around 1% lower in Scottish Construction –
this could reflect a larger skills gap or could reflect a flourishing successful industry.
There are no discernable differences in relations to age, travel to work time or job
tenure. However, on average, Scottish construction workers work slightly fewer hours
than those in the rest of Great Britain. There is little cross-border working in the
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construction industry. Cross-border working has a negligible effect on overall
numbers employed in each country.

•

Trade Union representation – There is a higher proportion of union members in the
Scottish construction industry.

•

Changing Industry Context - Scottish construction does not appear to be diverging
from the rest of Great Britain.

•

Client Profile - Small private house building clients may place less emphasis on
safety than public or housing association clients. As private house ownership is lower
in Scotland this may lead to safer house building in Scotland.

•

Physical Environment - Whilst inclement weather was cited as a factor leading to
less safe working conditions in Scotland, interviewees who had worked in both
Scotland and the rest of Great Britain did not think that there were large enough
differences in climate to affect construction. Monthly accident numbers do not
indicate differences in seasonal variation between Scotland and the rest of Great
Britain.

KEY BODY CONSULTATIONS AND FIELD WORK
The primary objective was to tap into data held by major contractors, trade bodies etc, which
may indicate differences between performance in Scotland and the rest of Great Britain, and to
supplement this with corporate observations on potential influencing factors from organisations
working both sides of the border. A further objective was to interview relevant site workers in
order to explore the issues highlighted in previous research activities.
Data provided by major contractors who work in Scotland and the rest of Great Britain indicates
that:

•

There does not seem to be a problem with higher accident frequencies in Scotland
within major contractors, based on the data supplied by the major contractors assisting
with the research.

•

There is no significant difference between Scotland and England in the proportions of
fatalities in the categories of large, medium and small/miscellaneous, contractors in
charge of work during the time of the fatal accident.

•

The higher prevalence of system scaffolding in Scotland has been confirmed.
Although this conclusion is based on subjective estimates, these indicate a very
significant difference in the amount of system scaffold being used in the two
countries.
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ANALYSIS OF CONSTRUCTION OCCUPATIONS IN SCOTLAND
Earlier findings indicated that that certain occupations faced differing risks of having accidents
depending on whether they were in Scotland or the rest of Great Britain. The field interviews
were used to explore some of these issues. However, it should be noted, that these findings, at
this detailed occupational level, are only indicative due to the smaller samples available as we
drill down to sub-categories. Furthermore, the field interviews were also used to highlight
possible hypotheses for future research rather than to confirm them.
The findings for these target occupations were:
Bricklayers
Analysis of injury rates per 100,000 using combined RIDDOR/LFS data show bricklayers in
Scotland suffered 835 fatal and major injuries per 100,000, compared to 552 in the rest of GB
for the period 1996/97 – 2000/01.
Field interviews found that bricklayers in Scotland have traditionally used inferior materials
which were handled loose, then covered by a render. It is possible that the type and quality of
masonry construction has influenced the level of skill required, which may be associated with
lower levels of safety knowledge and behaviour, arising from lack of adequate occupational
training. Scottish interviewees reported the use of hand mixed mortar, heavy concrete blocks,
more use of external blockwork (with its higher levels of mess), and manual lifting of lintels
which will all impact on safety. System scaffold, because of its ease of modification, may be
more prone to being altered, potentially leading to more falls. Scotland’s extensive use of
timber-frame might have led to a decrease the numbers of bricklayers needed. A skill shortage
was highlighted, as well as a lack of dedicated bricklayers’ labourers (which could have an
effect on site tidiness). These factors can all result in a number of ‘vicious circles’, combining,
over time, to a reduction in safety performance.
The following recommendations are made as means of reducing risks for bricklayers:

•

Specific targeting of bricklayers, for scaffold training and dissemination initiatives is
appropriate, as evidence suggests that they are the most likely trade to interfere with
scaffolding.

•

Initiatives to promote ready mixed mortar (or deter hand mixed) would reduce related
accident and health risks. Scottish bricklayers could be targeted through the “Healthy
Handling” initiative.

•

Initiatives to promote mechanical aids would also reduce related risks, including
musculo-skeletal disorders. This could also come under the remit of the “Healthy
Handling initiative.
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Plumbers and heating engineers
Analysis of injury rates per 100,000 using combined RIDDOR/LFS data show plumbers and
heating engineers in Scotland suffered 262 fatal and major injuries per 100,000, compared to
176 in the rest of GB for the period 1996/97 – 2000/01.
No differences were discovered in the way the trade works. However, reported problems with
trying to source heating engineers in areas close to docks, shipyards and harbours, due to
competition for labour, was highlighted. This may impact on safety levels as other
inexperienced workers, e.g. some Scottish interviewees mentioned inexperienced domestic
plumbers working out with their competence, filled the void. The safety implications of using
this inexperienced labour are clear.
The following recommendations are made as means of reducing risks for plumbers and heating
engineers:

•

Raise awareness of skill shortages near shipyards, docks and harbours, and their
potential consequences.

•

Concentrate funding for training in these areas.

•

Concentrate enforcement activities in these areas.

Steel erectors
Analysis of injury rates per 100,000 using combined RIDDOR/LFS data show steel erectors in
Scotland suffered 2,106 fatal and major injuries per 100,000, compared to 1,252 in the rest of
GB for the period 1996/97 – 2000/01.
The field interviews found no differences in relation to the way this trade works. The
differences in accident frequencies may have been merely due to a time lag in the introduction
of safer practices; e.g. the use of MEWPs, which seem to have been introduced first in the South
East of England and gradually spread Northwards over several years. All interviewees reported
that current site practices are far safer, when compared to the period embraced by the data. This
effect should be monitored during the next few years.
It is suggested that the situation is monitored to determine whether the difference in accident
rates is, in fact, associated with a time lag in the spread of good practice.
Electricians
Separate analysis conducted on the LFS data to establish the risk of a workplace injury
associated with employer and workplace characteristics has shown electricians have a greater
risk of workplace injury in Scotland.
No differences were discovered in the way the trade works. However, reported problems with
trying to source electricians in areas close to docks, shipyards and harbours, due to competition
for labour, was highlighted, as before with heating engineers. The higher proportion of falls
from scaffold identified in the RIDDOR analysis could not be explained but may be linked to
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the wider issues discussed with system scaffold below. Electricians may also be associated
more with alloy tower scaffolds but no differences were highlighted regarding this during the
field interviews.
System Scaffold
The higher proportion of non-scaffolder falls from scaffold in Scotland and the problems
reported in relation to the ease with which system scaffold, more prevalent in Scotland, can be
interfered with should be publicised in the media and awareness raised by appropriate training
bodies, both for scaffolders and appropriate other trades.
A nationally recognised “system scaffold” course/qualification, commensurate with the existing
Construction Industry Scaffolders Record Scheme (CISRS) is recommended.
It is
acknowledged that no causal links between Scottish falls and system scaffold have been
established through this research. The evidence is ‘prima facie’ and the field work anecdotal.
However, the increased use of system scaffold, its relevance to European Codes and its ability
to satisfy the new work at height regulations (2005) mean training and formal competence is
becoming increasingly necessary. The current CISRS scheme only addresses tube and fitting
scaffold in detail and existing courses for system scaffold are of short duration. A Customised
Vocational Qualification in system scaffold has recently been developed under licence from the
Scottish Qualifications Authority (SQA), which has the potential to satisfy this
recommendation. Consultation with the Construction Industry Training Board (CITB), National
Access and Scaffold Confederation (NASC), Prefabricated Access Suppliers and Manufacturers
Association PASMA or Access Industry Forum (AIF), which encompasses the latter two bodies
and the newly formed association Safe Access – Fall Elimination (SA-FE), to ensure that proper
system scaffold training is developed, would be advisable.
To inform the content of the above qualification and in conjunction with the suggested
investigation, a comparative study of system and tube and fitting scaffolds is proposed. This
would be aimed at identifying, and thus helping to control, the safety related factors, particularly
for other trades. It is suggested that, for example, modifications to scaffold systems might be
appropriate, to make them more difficult for trades, other than scaffolders or other competent
workers, to interfere with.
ANALYSIS OF CONSTRUCTION OCCUPATIONS IN THE REST OF GREAT
BRITAIN
Roofers, tilers and cladders
Analysis of injury rates per 100,000 using combined RIDDOR/LFS data show roofers, tilers and
cladders in the rest of GB suffered 1004 fatal and major injuries per 100,000, compared to 663
in Scotland for the period 1996/97 – 2000/01.
Field interviews were only able to highlight differences in domestic roofing. It was reported
that “sarking” board is almost always used on Scottish pitched roofs, prior to tiling; whereas in
England the usual method reported was to lay only flexible roofing felt or building paper under
the tile battens. Virtually all interviewees who discussed this subject thought that this is not as
secure a support for roof workers, potentially leading to high falls, either through the roof or off
the edge, or serious accidents. In addition, the higher prevalence of privately owned housing in
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England was identified as a possible source of bad practice, where private householders may
pay less regard to roofers’ safety compared to procurers of roofing work for social housing seen
in Scotland. Government housing data shows Scotland to have less private housing over this
period. These are the only factors, having clear safety implications, that emerged as a possible
explanation for the large difference in accident frequencies.

Work at height regulations may already have reduced this problem through increased provision
of nets, decking and safety mats. No further recommendations for changes in best practice are
made, for the present. However, it is clear that attention should be drawn, in dissemination of
safety related procedures and in training, to the increased risks of working over felted roofs, in
order to increase the application of best practice.
Further investigation into direct causal links between accidents and the methods of roof
construction is required, before engaging in any further, potentially expensive interventions.
Plant operators (including fork-lift operators, but excluding crane operators)
Analysis of injury rates per 100,000 using combined RIDDOR/LFS data show plant operators in
the rest of GB suffered 268 fatal and major injuries per 100,000, compared to 160 in Scotland
for the period 1996/97 – 2000/01, and forklift operators were 616 compared to 312 respectively.
Fieldwork interviews suggested that the most potentially relevant factor influencing this
difference may be who supplies the plant and operator on projects, main contractor or sub
contractor. The suggestion was that the main contractor has greater control over supply,
training, maintenance and operation of the plant and operator, compared to sub-contractors;
although larger sub-contractors were seen as less of a problem. All the interviewees with
experience of construction in Scotland, all those with experience both sides of the border and
approximately half with experience of English construction suggested that, in general, the main
contractors supply plant and operator in Scotland, whereas sub-contractors supply it in England.
Data to confirm this were not available.
Initiatives are needed to raise awareness of the problems associated with management and
control of plant provided by sub-contractors and, if appropriate, to produce more effective
guidance. Concentration of enforcement activities on main contractors that sub-contract plant
may also be appropriate.
CONCLUDING REMARKS
The analysis has revealed the need for improved understanding within the HSE in terms of what
factors contribute to differences in workplace accident rates, whether it be over time or across
geographical space. Operational areas of the HSE are generally organised according to different
sectors of activity. In terms of operational activities this is appropriate, as the HSE wishes to
engage with employers in areas of economic activity that are characterised by particular risk
factors. Although these employers will employ non-manual workers in low risk activities,
manual workers engaged in higher risk activities will be covered.
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While industrial sectors are appropriate for the organisation of operational activities, such a
dimension is less useful for the presentation of statistical information. The occupational
composition of sectors can vary over time (e.g. technological advances that lead to the
automation of tasks previously undertaken manually) or across regions (e.g. the nature of
agricultural/manufacturing activities and associated risk factors will vary across different
geographical areas). Differences in injury rates over time or between regions may therefore not
be indicative of differences in real levels of safety at the workplace, but instead simply reflect
the different nature of work tasks undertaken. It is essential to ensure that the presentation of
statistics make ‘like with like’ comparisons to avoid the mis-allocation of HSE resources. Most
useful in this respect is the presentation of injury rates by occupation, within industrial sector,
geographical area or other classification, as appropriate. In the context of the RIDDOR data, it
is important that the resources are available to ensure the accurate coding of occupational
information to the Standard Occupational Classification.
However, it should be borne in mind that since presentation of statistical data does not, in itself,
aid the reduction of fatal or major accidents in the Scottish construction industry, consideration
of the various recommendations relating to specific occupations may actually reduce nationwide
accidents, through targeted initiatives, tailored to each country. Further investigation of these
specific issues may be required before committing resources to any new activities
In this case it is clear that the most significant factor was the differing occupational make up of
construction in Scotland and that this almost entirely explains the difference in accident rates.
Under ‘Other Issues’ a start has been made in exploring any further factors which may influence
accident rates, with particular attention paid to variations in the rates for the various occupations
within construction. These (possible) influences are likely to be of less significance, in relation
to the main factor above, and of a more tentative nature.
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1.
1.1

INTRODUCTION

BACKGROUND

In recent years, the construction industry in Scotland has appeared to suffer a higher fatal and
major accident rate than the construction industry in the rest of Great Britain1. This trend is not
in evidence in the all-industry accident rate, suggesting that Scottish construction is
experiencing factors that are not impacting on other Scottish industries.
Previous research by the Institute of Employment Research2 showed that variation between
national accident rates could be attributed to various demographic factors including the
preponderance of certain industries and occupations. However, this does not at first explain the
reasons why the accident rates in particular industries should vary across the Scottish border. In
this instance it is not clear why the Scottish construction industry should experience a higher
rate of fatal and major accidents when on the surface it appears that broadly similar projects are
being conducted in a similar environment with a labour force that mirrors the construction
labour force in the rest of Great Britain.
If there are higher risks to construction workers in Scotland than in the rest of Great Britain,
they must be identified and if possible reduced at least to the levels experienced across the rest
of Great Britain. If the factors have a bearing on other work activities in Scotland, these also
need tackling.

1.2

PROJECT AIMS AND OBJECTIVES

1.2.1

Project Aims

The overall project aim was to determine why there appears to be a higher rate of fatal and
major accidents in Scottish construction when it is compared with the rest of Great Britain. This
involved identifying the most significant causes of fatal and major accidents within construction
on both sides of the border, including any specific to SMEs, and examining national differences
with particular focus on factors that can be influenced by HSE and the construction industry to
reduce accident rates.

1.2.2

Primary Project Objectives

To fulfil these aims the following objectives were devised:
1.

To analyse a statistically valid sample of investigated fatal and major accidents to
workers in the construction sector in Scotland and a comparative sample for the rest of
Great Britain (ensuring the sample includes sufficient accidents in SMEs).

2.

To identify the key causes of construction accidents and carry out a factor analysis.
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3.

To identify and rank the overall relevance of the factors in relation to the higher injury
rate in Scotland and suggest how these factors could be influenced by HSE or the
industry.

4.

To identify the factors which are particularly relevant to SMEs.

5.

To inform the construction sector priority programme.

1.2.3

Additional Objectives

Two additional objectives were included in response to the emerging findings:
1.

To identify the relative risks of different occupations in Scotland and the rest of Great
Britain

2.

To investigate the factors influencing these risk profiles.

1.3

INITIAL FINDINGS

The detailed analysis of accident rates reported in Section 7 shows very clearly that the there are
proportionately more manual workers in Scottish construction than in the rest of Great Britain.
This is due to the fact that in England there are many more professional and support occupations
allied to construction, such as engineers, accountants, and administrative staff. These workers,
who are at little risk of injury, work within the construction industry and so are included in the
total number of construction industry workers which is used for the calculation of accident rates.
Accident rates are calculated by dividing the number of construction accidents by the number of
workers in the construction sector. This means that where there are many workers who are at
little risk of injury, the denominator is swelled, without a corresponding increase in the number
of accidents. This results in an accident rate in the rest of Great Britain that is lower than that in
Scotland where there are proportionately fewer low risk workers.
The analysis in Section 7 demonstrates that once occupation is controlled for, there is little
difference in the major accident rate of Scotland and the rest of Great Britain. This cannot be
said with the same level of statistical certainty for the fatal accident rate which still appears to
be slightly higher. However, due to the relatively small number of fatal accidents, the analysis
of fatal accidents in isolation will be associated with less statistically robust results. It seems
likely that the principle of the occupational analysis in explaining differentials in major accident
rates should be able to be logically extended broadly to explain the fatal rate as well. Extending
this principle to fatal accidents is further supported by the fact that the distinction between fatal
and major accident rates may be misleading. While the different consequences of fatal and
major accidents are abundantly clear, often the circumstances leading up to these accidents are
very similar.
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fate or chance plays a significant role in determining whether a serious accident results in major
or fatal injuries.
This finding fulfils the project aim – the reason for the higher accident rate in Scotland is the
greater proportion of manual (at risk) workers in Scotland.
The implications of this are that any slight differences in more general factors are unlikely to be
major factors in the accident differential. The research reported in the following sections bears
out this conclusion.
This powerful analysis has also demonstrated that there are differences between the accident
rates of certain occupations in Scotland and the rest of Great Britain. These differences are
investigated in detail in Section 8 to fulfil the additional objective 7.

1.4

REPORT OVERVIEW

The rest of the report details each stage of the research, from the initial stages when the reasons
for the apparently higher Scottish construction accident rate were not clear, through to the field
work which sought to illuminate the different risk profiles of each occupation.
A series of research activities were designed that would address the project objectives. These
activities form the basis of the sections within the report, each section presenting the findings
form a research activity; a specific and detailed research objective is therefore associated with
each activity. The conclusions in section 9 map the findings back onto the project objectives.
The following give accounts of the research activities that address the project objectives.

•

Possible Factors

•

Scottish Context

•

RIDDOR Accident Data

•

Fatal Accident Causal Analysis

•

Notifier Survey

•

Understanding the Scottish Differential

•

Key Body Consultations and Fieldwork Interviews

Within this introduction each section is introduced with the research objective and a brief
description of the activity.
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Section 2 Possible factors
Research Objective: To outline the possible factors that could account for the discrepancy
between the accident rate in Scotland and the rest of Great Britain.
Activities: There are clearly a great number of factors that could exert an influence: social,
demographic, industry and employment related, or the nature of clients and projects. This
section highlights those factors that were considered most likely to underlie the differential
accident rate, whether overall or related to individual trades.
A full summary of all the factors that have been considered against a brief summary of findings
can be found in Table 30.
Section 3 Scottish Context
Objective: To anchor this comparative study of construction safety in Scotland with relevant
demographic information about Scotland, in general, and the construction industry, in particular.
Further, to explore differences from detailed analysis of the Labour Force Survey and other
relevant demographic data.
Activities: Data from the Labour Force Survey and more generally available data sources (e.g.
49

Construction Statistics Annual ) are used to compare the Scottish Construction Industry with
the industry in the rest of Great Britain. Analyses include comparisons of general
demographics, employment, personal characteristics, travelling distances and hours worked.
This section also initially compares the occupational composition of construction within
Scotland and the rest of Great Britain. The preponderance of manual occupations within
Scottish Construction is noted here and the consequences further developed in Section 7.
Section 4 RIDDOR ACCIDENT DATA
Objective: To provide detailed and definitive analysis of RIDDOR and coded accident and
investigation data focussing particularly on the profile for fatal and major injuries in Scotland in
comparison with GB as a whole.
Activities: The BOMEL RIDDOR data tool contains all construction accidents reported to the
HSE between 1996/7 to 2002/3. This tool was used to drill down into the RIDDOR data, to
investigate, for example, the accident kinds that occur to particular occupations in particular
areas. This level of detail was used to identify differences between Scotland and the rest of
Great Britain that may not be identified elsewhere. The results were then used to inform the
field work (Section 8), where they were explored and explained with direct reference to the
working environment.
Full analyses of this kind were performed to compare the profile of construction accidents in
Scotland with the rest of Great Britain on the basis of which any significant differences will be
noted. A summary of these differences can be found in Table 14.
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Section 5 Fatal Accident Causal Analysis
Objective: To provide structured evidence of human and organisational factors underlying
recent fatal construction accidents in Scotland and to perform factor analysis in comparison with
findings from prior HSE research covering accidents in England.
Activities: 27 fatal Scottish construction accidents were analysed. The findings were compared
against an earlier sample of 68 fatal construction accidents Great Britain wide. The
investigation files, containing detailed transcripts of witness interviews, as well as the full
inspector’s report, were studied and coded using an accident causation taxonomy. This
taxonomy was developed from the Influence Network (IN), which distinguishes human,
organisational and hardware factors in relation to the personnel, the work organisation, the
corporate policies and wider environmental influences.
The results focus on causal factors underlying fatal construction accidents in Scotland and
profile comparisons with construction in Great Britain in general.
Section 6 Notifier Survey
Objective: To exploit the data gathered from notifiers of construction major and over three day
injury accidents in prior HSE research, by exploring the activity profiles and causative factors
with comparison between Scotland and the rest of GB.
Activities: In 2002 BOMEL conducted telephone interviews with 1000 people who had notified
major or over three day accidents within the construction industry3. Accident details pertaining
to the circumstances, the nature of the construction work (client type, size of project, size of
company), the attributes of the injured party (training, time on the site, employment status etc)
and potential risk controls were gathered.
Around 10% of these accidents occurred in Scotland, so the dataset was analysed to compare
Scotland with the rest of Great Britain.
Section 7 Understanding the Scottish Differential: Analysis of RIDDOR and LFS Data
Objective: To establish whether, after controlling for other personal and job related
characteristics, workers within the construction sector in Scotland exhibit an increased risk of
reporting a workplace injury.
Activities: Data from RIDDOR was combined with Labour Force Survey data to model the
effects of workplace and occupational characteristics on the likelihood of suffering a workplace
accident. Controlling for occupational and workplace characteristics allowed accident rates to
be compared on a ‘like with like’ basis. Logistic regression was used to determine the relative
contribution of occupational characteristics to predicting the chances of workplace injury.
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Section 8 key body consultations and Fieldwork interviews
Objective: To tap into data held by major contractors, trade bodies etc, which may indicate
differences between Scotland and other GB performance and to supplement this with corporate
observations from organisations working both sides of the border on potential influencing
factors. Further, to interview relevant site workers in order to explore the issues highlighted in
previous research activities.
Activities: Major and medium-sized contractors, project management and planning supervisor
consultancies, trade bodies and HSE Inspectors, Employer Federations, Industry think-tanks,
pressure groups etc with experience of construction activity on both sides of the border, were
contacted and, where appropriate, visited to investigate any comparative national or regional
accident data that organisations may have.
The HSE’s data base of fatal accidents contains more information than the RIDDOR database.
This was analysed in order to identify any site or employer characteristics that differed between
Scotland and the rest of Great Britain that could explain any differentials in accident rates.
Site operatives whose trade occupations were identified as demonstrating notable differences in
risk level between Scotland and the rest of Great Britain, and site managers with appropriate
experience of the these trades, were also interviewed in order to seek explanations for these
apparent differences. The content of these interviews drew heavily on the statistical and other
analyses of accident causation, described in Sections 2 to 7, supplemented by expert opinion
from all the contacts mentioned above and other expert experience provided by an industry
Steering Group. They covered all the factors in the work environment, work processes, plant
and material usage, skill and safety training, and supervision and management, which might
reveal national differences having the potential to explain the differential accident rates.
Section 9 Conclusions and Recommendations
Objective: To summarise the key findings from the research activities and to draw conclusions
which satisfy the project objectives. Secondly, recommendations that, in the view of the project
team have emerged from the findings are detailed.

1.5

A NOTE ON DEFINITIONS

Where possible the distinction is maintained between Scotland and the rest of Great Britain.
The rest of Great Britain, in this context, encompasses England and Wales, but not Northern
Ireland. It is accepted that Wales has a relatively small number of construction workers and
construction injuries in comparison to England, but the scope of work was defined in these
terms to reflect the Great Britain wide remit for HSE activity; for this reason the distinction
remains. There are some analyses where England is treated separately; this is specifically noted
wherever it occurs.
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1.6

THE RESEARCH GROUP

The research team was made up of BOMEL Ltd, The University of Warwick’s Institute of
Employment Research, and Glasgow Caledonian University’s School of the Natural and Built
Environment.
A steering group was appointed to advise the research group and to seek support from industry.

1.7

RESEARCH ACTIVITIES

The research activities were divided between the three project team members as follows:
Research Organisation

Research Activity
Context Review
Scoping possible factors (Section 2)
General data (Sections 2 and 3)
RIDDOR Analysis (Section 4)

BOMEL Ltd.

Notifier Survey (Section 5)
Fatal Accident Investigation – Influence Network
Causal analysis (Section 6
Context Review – Labour Force Analysis (Section
3)

Institute of Employment Research

Occupational Composition – Labour Force Survey
and RIDDOR accident rates (Section 7)
Key body consultations (Section 8)

Glasgow Caledonian University

Field work interviews and site visits (Section 8)

7
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2.
2.1

POSSIBLE FACTORS

INTRODUCTION

The purpose of this section is to outline possible factors that could account for the discrepancy
between the construction accident rate in Scotland and the rest of Great Britain. There are
clearly a great number of factors that could exert an influence; this chapter highlights the areas
considered most likely to provide answers. Complex social or cultural factors cannot always be
linked directly with construction safety; however, they will be considered where it seems likely
that they are exerting a strong influence.
The following are considered:
• Differences in reporting

• Changing context of construction

• Differences in occupations

• Different kinds of work

• Training

• Client profile

• Nature of firms

• Physical environment

• Coordination of stakeholders

• Cultural differences

• Employment levels

• Health and deprivation

• Safety culture

• Prosecution rates

• Trade Union representation

Factors that cannot be directly linked to safety fall outside the remit of this research; identifying
links between social and industry factors and construction safety should be addressed by
dedicated research.
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2.2

FACTORS AFFECTING ACCIDENT STATISTICS

Accident rates are calculated by dividing the number of fatal and major injuries by the number
of people employed.

Accident rate =

No. Accidents (RIDDOR)
No. Employees (LFS)

The injury data are collected under the RIDDOR regulations which require workplace accidents
to be reported. The number of employees by industry is ascertained by the Labour Force
Survey, a comprehensive quarterly household survey designed to provide data on the UK labour
market and to inform policy.
The fatal accident rate includes all workers, both employees and the self employed, however the
major injury rate excludes self employed individuals as the high level of under reporting within
the self employed sector would artificially reduce the accident rate. This means that differences
in the level of self-employment between Scotland and England should not have an impact on the
reported figures, although the self employed should nonetheless be considered in intervention
strategies.
Before considering the cultural and demographic factors that could be influencing the fatal and
major accident rate in Scotland, the validity of the data on which this rate is based must first be
considered.
The nature of this problem allows for three possible explanations; the first two would result in
the conclusion that the accident rate is not actually higher in Scottish construction, but is an
artefact of the data, while the third considers the possible factors which could account for a real
difference.

2.2.1

Differences in Reporting

While it is unlikely that fatal accidents can be misreported, major accidents can be subject to a
degree of under reporting which could vary across regions giving rise to apparent rather than
real differences. For example, if major accidents tend to be over-reported in Scotland, the rate
would appear higher; equally if England and Wales tended to under report the number of major
accidents, the Scottish rate would appear larger in comparison.
Accident data are collected centrally by for the whole of Great Britain. There is therefore no
opportunity for data collection methods to vary between Scotland and the rest of Great Britain.
Variation in the level of reporting of major accidents is harder to assess; incidents which have
not been reported will be identified in the course of this project, however, differences between
the construction industry in Scotland and the rest of Great Britain could lead to differing levels
of reporting. It is known, for example, that the self employed are less likely to report accidents
than the directly employed4; therefore if there were more self employed workers in England,
you would expect the accident rate to be commensurately lower. The differences between the
construction industry in Scotland and the rest of Great Britain are considered in Sections 3, 4, 5,
10

6, 7 and 8.
evaluated.

The numbers of self employed, as well as other industry characteristics are

The accuracy of the denominator is equally important. If the number of employees was under
reported in Scotland, the accident rate (accidents per employee) would appear inflated.
Alternatively, over reporting of employee numbers in England and Wales would reduce
accident rates relative to Scotland.
Variation in the reporting of employees and hours worked could be caused by differences in
overtime calculations or the influence of cowboy builders or the bogus self employed. It may
prove difficult to ascertain with any degree of confidence, the numbers of cowboy and bogus
self employed construction workers as their activities are by definition covert. However,
consultations with key bodies, particularly those working in both Scotland and England provide
some insight which is not available from official figures (Section 8)
2.2.2

Differences in Occupation

Some construction activities are more risky than others; for example, roofing and scaffolding
are more risky than administration and management activities. It could be that Scottish
construction work tends to involve a disproportionate amount of risky activities.
Analysis of the RIDDOR/FOCUS database in the light of LFS demographic data was conducted
to determine whether, once occupation is controlled for, there remains any difference between
the accident rate in Scotland and the rest of Great Britain; the results are of this analysis are
discussed in Section 7.

2.3

FACTORS AFFECTING ACCIDENT INCIDENCE

If neither differences in reporting nor occupation prove to explain the differential, then a
detailed consideration of other possible factors will be required. The rest of Section 2 is
dedicated to identifying possible areas for consideration.
2.3.1

Training

The Engineering and Construction Industry Association claim that their commitment to health
and safety training as well as specific skills training has in part led to ten times fewer accidents
on their sites5. Safety training is a recurrent theme throughout the safety literature6, 6 and
appears to be the most commonly used tactic to improve safety7.
Danish research conducted on a sample of Swedish and Danish workers constructing the
Øresund link between Denmark and Sweden8 found that differences in education and training
could account for the differing safety performance between groups of Swedish and Danish
workers in the same site under otherwise identical conditions. In particular they note that
Swedish workers had been in education longer and were more likely to have undergone lengthy
apprenticeships as well as formal training alongside other tradesmen and engineers thus
minimising social differences. This gave the Swedes a greater focus on regulation and
procedures than the Danes who tended to learn through informal on site training. For example,
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earth and concrete work was classed as unskilled labour by the Danes; although there was a
formal 3.5 year training programme for earth and concrete workers, only 3% of Danish earth
workers were engaged in this programme. Swedish earth workers had a long structured
education which covered all of the methods and techniques as well as the health and safety
aspects of earth working. This was the norm amongst Swedish workers, but the exception
amongst Danes.9 Lack of training was a factor which partially explained why the Danes
experienced four times as many Lost Time Incidents (LTI) as the Swedish workers. This
research raises the question of how Scottish approaches to construction training might differ
from approaches used throughout the rest of Great Britain. Other factors included: Socio
economic, legislative, employment practices, planning and preparation and attitudes to work.
2.3.2

Nature of firms

Demographic information regarding the nature of firms that operate in Scotland can be
collected. Although there is little firm evidence that factors such as firm size have any great
10,11
direct impact on safety performance , there is some suggestion that larger firms allow for
faster propagation of good safety practice and are more easily regulated than small firms12.
Changes in safety practices may be more easily implemented when large contractors support
change initiatives. Larger firms are also more likely to have well developed safety reporting
procedures leading to a greater reporting rate for major accidents. If it is the case that firms are
generally larger in Scotland, this could account for some of the difference in accident rates.
2.3.3

Coordination of Stakeholders

Fluctuations in demand have led to increasing reliance on subcontractors, with large firms
taking on project management roles, and assigning site-work to smaller subcontractors. This
brings with it a range of potential hazards. For example, poor integration and coordination
between subcontractors was identified as an important risk factor13. Coordination between all
stakeholders was also highlighted by Nick Raynsford, the Local Government Minister who,
commenting on health and safety, noted that:

"We are all in this together: all parts of the industry - clients, designers, materials
producers, contractors, government - all have a role to play. It is important to achieve
greater integration, a closer and more collaborative working culture." 14
This is reinforced by focus group research run by Loughborough University in which
inadequate planning, unsuitable contractors and missing or unclear instructions all emerged as
factors associated with increased risk15. It seems that cooperation between stakeholders is one
of the keys to managing risk in construction work.
Construction would not be alone in identifying collaboration as a key driver for success.
Organisations in the chemical industry (e.g. Buckman Laboratories) and transport (e.g.
Australian Transport Utility) have used surveys of collaborative climate to explain, respectively,
their very good and very poor performance16. The construction industry is of similar, if not
greater complexity than these firms, and so can benefit at all levels, including site safety from
improved integration and collaboration.
While this could be a factor, the introduction of the Construction (Design and Management)
Regulations17 was aimed at achieving closer collaboration between Clients, designers and
12

contractors would minimize construction accidents. These regulations apply equally across
Great Britain’s borders. There is therefore no reason in legal structure for differences in the
levels of collaboration.
2.3.4

Employment Levels

Unemployment in Scottish construction was 5% in 2002; one percentage point lower than
unemployment in Construction across the UK18. While this almost certainly reflects a
8
flourishing industry, there are dangers from low unemployment. Spangenberg (2003) found
that low unemployment led to a reduction in the age, skills, and experience of workers;
conversely in difficult times of high unemployment, only the most skilled and competent are
retained in employment.
If unemployment in Scottish construction is lower, the resulting skills gap would lead Scotland
to have a slightly less experienced work force than the rest of the UK. A lack of skills and
experience could lower safety performance. The Construction News Trades Survey shows that
permanent workers in Scotland tended to be in their jobs for shorter periods than permanent
workers in the rest of the UK19. This could reflect a slightly younger or more mobile workforce.
More detailed analysis is needed to determine the average age and skill base of Scottish workers
in comparison to their UK colleagues. This is provided in Section 3.3 by way of a thorough
analysis of the Labour Force Survey.
The tragic death of 23 cockle pickers in Morecombe Bay raised awareness of the dangers that
some migrant and illegal workers are exposed to. However, little data are collected on the
ethnicity or immigration status of accident victims20 and so analysis may be restricted to the
Labour Force Survey which, as a voluntary household survey, does not include workers living
in hostels, on-site billets, those who have a poor command of written or spoken English or
perhaps, most crucially, those who wish to remain anonymous. It should be noted that Scotland
appears to have a low level of non UK workers (approx 1%)21 and so it is unlikely that this will
prove to be a major issue in Scottish construction at present. As such, this falls outside the
scope of this research.
An immigrant workforce may become a factor to consider in the future: the falling population in
Scotland has prompted Jack McConnell, Scotland’s first minister, to unveil plans to attract 8000
migrants to Scotland each year22. If successful, this might prove one way of easing the skill
shortage in Scottish construction, but consideration should be given to the safety and training
issues that may face an increasing number of non-Scottish workers.
2.3.5

Safety Culture

The importance of a positive safety culture has been recognised by the HSE, industry and
academics alike and is therefore an important element for consideration. A widely-accepted and
comprehensive definition of safety culture was provided by the Advisory Committee on Safety
in Nuclear Installations (ACSNI).
“The safety culture of an organisation is the product of individual and group values, attitudes,
competencies and patterns of behaviour that determine the commitment to and the style of
proficiency of, an organisation’s health and safety programmes. Organisations with a positive
safety culture are characterised by communications founded on mutual trust, by shared
13

perceptions of the importance of safety, and by confidence in the efficacy of preventative
measures.”23

Measurement of safety culture is most commonly conducted using questionnaire based
methods, which quantify individual and group values, attitudes and perceptions of safety
practice. Technically speaking, this provides a measure of safety climate, or the surface
manifestations of a more deep-rooted culture. The advantage of considering climate rather than
culture is that it allows a snapshot to be taken of an organisation, enabling a comparative
approach across groups, and in this case, across nations.
Typically measures of safety climate assess a number of factors: for example Vredenburgh24
identified workers perceptions of and attitudes towards: management commitment (to safety),
rewards, communication and feedback, training, selection and participation. Measurement of
safety climate if collected alongside outcome measures of safety performance will deliver a
more targeted approach to reducing accident rates. If a widely used and standardised measure is
used it will also be possible to benchmark safety climate in Scottish construction against
construction in other areas as well as across industries. A future survey of safety climate in
Scottish construction firms should back up or illuminate findings from other lines of enquiry;
for example, training data and collaboration between stakeholders will reflect in part the safety
culture of and organisation.
Unless there are clear indications that Safety Culture differs markedly between Scotland and the
rest of Great Britain, a detailed investigation using wide scale surveys would not be appropriate.
Differences are assessed in the Fatal Accident Causal Analysis (Section 5) and the theme is
addressed in the field work (Section 8)
2.3.6

Trade Union Representation

It is worth noting here that Trade Unions are thought to play a crucial role in maintaining
standards of health and safety throughout the construction industry. It is likely that some firms
will have more employees who are members of unions than others, for this reason , one would
expect that those firms which have high levels of union membership would have lower levels of
accidents. Equally firms have a union safety representative should have higher standards of
health and safety.25 However, unions and other employee representative groups can also play a
positive role in terms of exerting pressure on employers to report all accidents that do occur.
The net effect of unions upon workplace injury rates is therefore unclear.
The level of unionisation in Scottish construction will be compared to the rest of Great Britain.
However, we note at the outset that while higher rates of reporting within unionised
establishments may be relevant in helping to explain differences in the rates of major injuries,
such an explanation cannot account for differences in the rate of fatalities between Scotland and
the rest of Great Britain where reporting is regarded as complete.
2.3.7

Changing context

Generally, the Scottish Construction industry seems to be in good economic state. Construction
News reported that Construction was “propping up” the Scottish economy26; it has been
experiencing growth recently. However, rapid growth may have a negative influence on safety.
Change in working practices or technology has long been recognised to be associated with
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unsafe acts27 and rapid growth combined with technological advance may have increased rather
than decreased the risks to construction workers. The important aspect here is to identify the
differentials in change and take up of new technologies and working practices between Scotland
and the rest of Great Britain.
For example, if growth is focussed on only one or two areas within Scotland, contractors may
be drawn away from their previous locations and types of work in order to engage in new forms
of work in new locations. This will bring with it the increased risks associated with any change
in working practices.
It is quite possible that growth is focussed around the city centres of Edinburgh and Glasgow to
the expense of other areas. The result of this would be to increase the apparent accident rate
within these areas, not only due to the influx of work and construction workers, but due to the
methods of accident rate calculation. The Labour Force Survey is used to gauge the number of
construction workers living within a particular area; this is combined with the accident numbers
to generate a rate of accidents per 100,000 workers. However, construction workers may not
live in the city centres in which they are working. In fact, the high cost of living may drive
construction workers out of the cities and so they may not be included in the population data.
This will result in an artificial swelling of the accident rate. If this focussed growth hypothesis
is confirmed, it may have implications for the outlying rural areas also: the gap in the market
left by the contractors who are attracted to the city centre construction hotspots may be filled
with less experienced workers, in turn increasing the risk levels in outlying areas as well.
If this is the case, one expect to find high levels of growth within the city centres and lower
levels elsewhere in the country. There are some indications that this might be the case: the
recent Options survey19 claims that Scottish construction workers travel further to work each
day than any other British region. This may hint at construction workers living in the suburbs
and commuting in to town for work, although it is also possible that this is indicative of a higher
proportion of rural work which may involve longer journeys
2.3.8

Different kinds of work

In 2000, 36% of construction work in Scotland was repair and maintenance; in England this was
46%28. Different kinds of construction work entail different levels of risk and so the high
accident rate in Scotland could be caused by a disproportionate amount of work in risky
activities. It is therefore vital to identify any further differences between the nature of Scottish
construction work and that of their counterparts in England and Wales. For example, risks can
arguably be more fully controlled in new build projects than renovation work. Designers can
influence the choice of materials and methods to minimise worker’s exposure to risk. However,
work on existing structures may be more labour intensive, confined working areas may limit the
degree of mechanisation and old designs may require major modification to route services.
To a certain extent different types of work may be reflected in the occupation data in the LFS,
but the nature and context of the work will have a significant impact as well. For example, it
could be argued that a road construction worker is more likely to be injured in the centre of a
busy city than in a quiet rural location. As a result, LFS and RIDDOR data must be interrogated
to provide more than simply occupational data, a more detailed investigation of the nature of the
work will be necessary.
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It may not be possible to accurately describe the balance of work by using the kind of global
statistics that are cited in the Construction Statistics Annual49,50 or Construction skills foresight
report28 the way work is listed on formal returns does not always provide enough detail to make
judgements about the different levels of risk. It may be more appropriate to consider the
different kinds of work from an occupational basis; analysis of the relative balance of
occupations will give a more accurate idea of the kind of work and the global levels of risk
(Section 7.4). This is investigated further in the fieldwork (Section 8)
2.3.9

Client Profile

Other differences could emerge through different client profiles in Scotland. It is certainly the
case that if clients demonstrate commitment to health and safety the likelihood of accidents on
site will be reduced29,30,31.This could serve to negate the effects of a highly competitive market
place, if clients selected contractors based on their safety records, commercial pressure could be
used to improve standards of health and safety.
In order to answer the question “how does the client profile differ in Scotland?” one must look
further than client statistics. While statistics can reveal background information on the size and
type of clients, the crucial aspect is their commitment to health and safety on site. It may be
possible to identify key clients and rate their commitment to health and safety through an
objective set of criteria. For example, the consideration of health and safety records in
procurement procedures would demonstrate client commitment to health and safety. Accessing
reliable data of this kind is difficult as researchers may have to rely on an espousal of
commitment to health and safety rather than a demonstration. Consultation with key bodies
highlights the lower level of private house ownership and suggests the possible implications
(Section 8.5)
2.3.10

Physical environment

Any consideration of differences between Scottish and wider British Construction would be
lacking if it did not consider the physical environment presented by Scotland.
Although one might imagine that Scotland experiences the most rain in the Great Britain, in
actual fact, while Scotland does experience more rain on average than England, it does not
experience as much as Wales. However, this masks large disparities in rainfall across regions.
The north west of Scotland experiences on average 3200mm of rain per annum compared to
700mm in the south east of Scotland. Welsh rainfall varies from 1600mm to 800mm per annum
and England various across regions from 550mm to 1200mm of rain per annum.
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Table 1 Rainfall within Great Britain32
Great Britain Regions

Region with maximum annual
rainfall (mm)

Region with Minimum annual
rainfall (mm)

England

1200

550

Wales

1600

800

Scotland

3200

700

Wet conditions pose particular risks to construction work. The risks include:

•

Slippery work at heights.

•

Slippery, wet floor surfaces, steps and footholds.

•

Excavations caving in.

•

Electrical hazards - wet electrical cords, cables, sockets, power points and power
equipment.

•

Welding hazards – e.g. wet steelwork or the welding hand piece becoming "live".

•

Slippery tools, handles and other hand grip surfaces.

•

Reduced manual dexterity in some tasks.

•

Lightning strikes during thunderstorms.

•

Contamination from flooded sewerage systems33

Firstly the fact that there can be so much rain (up to 3200mm p/a) in certain areas of Scotland
will mean that there will be increased hazards for construction in those areas. Secondly, the
variability of the distribution of this rain will mean that contractors are likely to work in both
wet and dry areas. Where weather conditions are constant, even if they are unfavourable, one
would expect workers to develop strategies and procedures to work effectively despite the
conditions, however, where the weather varies widely across regions that are geographically
fairly close, contractors will work in a variety of weather conditions and so may not develop
such effective strategies, for example, contractors may be unwilling to invest in so much
protective equipment such as non slip safety boots if they are only needed occasionally.
It is clear from Table 2 Scotland experiences the lowest temperatures within Great Britain. This
poses risks associated with:

•

Slips due to icy condition.

•

Ice affecting work place transport and plant.
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•

Lack of manual dexterity.
Table 2 Average Temperatures across Great Britain (based on 2002/3 data)

Great
Regions

Britain

32

Average Temperature (°C)
Winter

Spring

Summer

Autumn

England

4.5

9.4

16.9

10.3

Wales

5.4

8.9

15.6

9.7

Scotland

3.0

7.6

14.1

8.3

The weather in Scotland is affected greatly by Atlantic depressions which often pass close by
leading to a higher frequency of high winds in Scotland than in other parts of Great Britain31.
Risks associated with high winds include:

•

Loose roofing materials, scaffold planks, and other unsecured materials at heights.

•

Incomplete structures, e.g. roofing, sheds.

•

Inadequately secured scaffolding.

•

Unsecured free-standing walls or framework.

•

Foreign matter in eyes.

•

Cranes becoming unstable when winds exceed manufacturers' recommendations for
safe operation. 34

By virtue of its latitude, Scotland has the least hours of daylight during the winter and the most
during the summer. This will present a challenge to construction in two ways. Firstly, winter
work in low visibility, even with floodlights will present more hazards than working in full
sunlight. Secondly, time lost during the winter may be made up during the long summer days
with the result that workers may become more fatigued from long hours of work.
While it does seem that the weather in Scotland is less ideal for construction than the weather
elsewhere in Great Britain, it is not clear whether the difference will be sufficient to have a
detectable effect on construction safety. It may simply be that during poor weather,
construction stops, in this case completion periods would suffer more than safety.
Scotland has the highest number of construction workers working outside of the area in which
they live and yet it also has the lowest number of workers living in digs on site21. This might be
thought to hint at the level of social deprivation experienced in Scotland, which is generally
higher than elsewhere in Great Britain35. Alternatively, this could reflect the nature of the
landscape: rural construction will require workers to travel large distances in Scotland, whereas
in more densely populated areas such as the south east of England, local builders will rarely
need to travel far.
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Construction in remote areas will experience risks by virtue of its location. Longer journeys to
and from the site will present more risk of accidents involving transport, and treatment may be
delayed, perhaps further worsening injuries. Although this is unlikely to be a major factor as
most construction occurs around the densely populated urban areas, any research looking to into
construction in Scotland must consider the range of sites and site conditions that contractors
might face.
2.3.11

Cultural differences

Perhaps surprisingly, there has been very little serious scholarship which has considered cultural
differences between Scotland, England and Wales. The field of cross cultural psychology tends
to focus on the more obvious contrasts in culture that exist between Western, Middle Eastern
and Far Eastern cultures. As a result, the more fine grained differences, such as those that exist
between England and Scotland are often overlooked and grouped together under the category
British.
As there is little serious research that compares Scottish and English culture, and no research at
all that suggests that any differences can be linked to construction safety, it is highly unlikely
that cultural differences will emerge as a factor underlying the differential accident rates. For
this reason, cultural differences are not be considered in any detail throughout this research.
Further study in this area may reveal interesting findings, but it falls outside the scope of the
current research.
2.3.12

Health and deprivation

It is generally the case that health in Scotland is poorer than in England. Older age groups in
Scotland are more likely to suffer from heart disease although younger men in Scotland are
slightly less likely to suffer form heart disease. The mortality rate from heart disease is higher
in Scotland than England. Smoking is more prevalent in Scotland than England, although the
alcohol consumption of Scottish men between 16 and 64 was the same as English men; English
women consume more alcohol than Scottish women.36
Suicide rates particularly among young men (25-34) in Scotland are relatively high. While rates
have declined in England and Wales, Scottish suicides among young men have increased by
245% between 1976 and 1998 while overall the rise in Scotland has been 76%.37 The prevalence
of suicides is highest among young unemployed men.
Poverty in Scotland is an area of concern; Scotland continues to have the highest proportion of
people receiving income support (13.1% compared to 11.7% across the rest of Britain) as well
as housing and council tax benefits38. Comparison between Scottish and English social attitude
surveys suggests that Scots are more likely to consider benefit levels to be too low and cause
hardship39.
The link, if one exists, between this rather bleak picture and the increased rate of construction
injury in Scotland, is likely to be complex and will probably not provide any clear reasons for
the apparently higher accident rate in Scottish construction. However, some hypothesising is
possible if one is permitted to simplify the situation.

19

The high levels of deprivation in Scotland may account for poor health and suicide statistics, but
the immediate link with construction safety may not be apparent. It is more likely that the link
is indirect, and one possibility is that in Scotland, particularly in poorer areas, more people are
engaging in unofficial work. This could be “working on the side” to escape benefit penalties or
short term cash jobs done by people whose usual manual occupation (for example forestry) is
seasonal or is experiencing a slump in labour demand. These unofficial jobs are not only less
easy to regulate but would also not appear in the denominator of accident statistics, that is, these
people may not list their occupation as construction, suppressing the actual umber of
construction workers and thereby increasing the injury rate.
Areas of high poverty will have more manual trades in the work force and fewer managerial and
administrative roles. As manual trades carry an inherently higher level of risk than other
occupations, it would therefore appear than poorer areas have a higher accident rate. This link
is indirect, for the effect of poverty on safety at work is mediated by occupation.
It seems likely that many of these soft factors: culture, health, deprivation etc. will not yield
definite reasons for the increased accident rate, it is more likely that the accident rate will be
more clearly explained by firmer demographic explanations focussing on occupations and
accident rate calculations.
2.3.13

Prosecution rates

While it is the case that Scotland has the lowest level of HSE prosecutions against employers
for major injuries (6.4% compared to 13.3% in the home counties),40 it will not be possible
within the scope of this project to link the prosecution rates to the accident rate. As with the
soft factors discussed, it cannot be linked directly in the same way that occupations can be seen
to affect accident rates.
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3.

3.1

SCOTTISH CONTEXT

INTRODUCTION

This chapter answers some of the factors that have been raised in the previous section. Those
that are not addressed here are covered in the RIDDOR analysis, fatal accident causal factor
analysis, the LFS analysis or the fieldwork and key body consultations (Section 8). For a full
summary of all points addressed within this report, see the summary chart (Error! Reference
source not found.).
The aim of this section is to address some of the hypotheses that were suggested in Section 2 by
using demographic data from the Labour Force Survey as well as more widely available data
that focus on Scotland and in particular the construction industry.
This serves to set the general context for the research but it will specifically address the
hypotheses.

3.2

GENERAL DEMOGRAPHICS

3.2.1

Training

It seems that Scotland is not lagging behind the rest of the UK in terms of safety training, in
fact, the recent Options Trades Survey conducted by Construction News19, found Scotland to
have the second highest level of safety training in the UK. On its own, this would seem very
positive but the survey also noted Scotland had the lowest level of skills training in the UK; a
counter intuitive imbalance. It is possible that the high level of safety training is a reactive
strategy implemented in response to the high levels of accidents in Scottish construction.
However, evidence from Denmark8 would suggest that it is not just safety specific training that
contributes towards safety performance, but also education and training in the whole raft of
technical and craft skills. If workers in Scotland are only learning health and safety skills
without the complementary technical and craft skills, the level of safety performance will be
compromised. Technical training should improve safety as it focuses on safe use of tools and
techniques as well as increasing the skills and knowledge of employees.
The education system in Scotland is often praised for its excellence. Some 50% of school
leavers attend university compared to the 32% UK average41 and differences in social class are
42
less in evidence in Scottish secondary schools than their counterparts in other British schools .
42
However, these glowing reports are somewhat tempered by Croxford’s research which showed
that vocational training has lower social status in Scotland than any other area of Britain. This
is supported by research from the Scottish Centre for Research in Education (SCRE) which
shows that fewer people in Scotland are engaging in the Scottish SVQ than the NVQ in England
and Wales. This research also demonstrates that lifelong learning is less popular in Scotland
than in England.43
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A skills gap in the construction trade has been identified throughout the UK by the Department
for Education and Skills44 and in particular technical and craft skills are known to be lacking in
the Highlands and Islands of Scotland. The Construction Industry Training Board (CITB) notes
that there:
“…is a considerable gap between the number of crafts people required and the estimated
number achieving qualifications…The inclusion of partially qualified crafts people does not
eliminate the gap between required intake and qualified output..” 45

The picture from this précis of the evidence starts to emerge of an industry in which training and
recruitment are not providing the skilled workforce that is needed.
The lack of a suitably skilled workforce will potentially lead to unskilled labourers engaging in
activities for which they are not trained. The safety risk of such a situation is clearly apparent
and health and safety training alone will not rectify this, for safety training alone is no substitute
for technical expertise.
However, despite the evidence that a skills gap exists in Scotland, it would appear that the UK is
experiencing a similar skills shortage. In fact the CITB measures in Figure 3 below suggest that
Scottish construction is more skilled than in other areas of the UK46

Figure 3 First year trainees by Level of Qualification and Area: 2002/0347
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In apparent contradiction to Croxford et al42, Scotland has the highest number of first year
trainees engaged on Level 3 SVQ. This may appear to contradict the Options Trades survey21
which found the lowest level of workers reporting skills training in the previous six months.
The CITB survey of N/SVQs only included those in their first year of training; by excluding
older workers, it may not detect the more general lack of ongoing skills training that the Options
Trades Survey reports.
However, the fact remains that trainee construction workers in Scotland are engaging in more
training than elsewhere in Great Britain. The reason for this may lie in the Scottish education
system itself. In Scotland, young people leave school a year earlier than in the rest of the UK;
universities compensate for this by offering 4 year degrees rather than 3 year courses. It would
seem likely therefore that the SVQ system works in a similar way, encouraging school leavers
to complete one level further. These differences in the Scottish education system make like for
like comparisons with the rest of Great Britain difficult.

Figure 4 Proportion of first year trainees who are taking a Modern Apprenticeship by
48
region 2002

This high level of training should leave these trainees better equipped than their English and
Welsh contemporaries. However, care should be taken when comparing patterns of education:
High levels of modern apprenticeships in Scotland could reflect a high level of young people
who are on Jobseekers allowance. The high level of take up may not reflect the construction
industry’s enlightened thinking, but may simply demonstrate the efficacy of Job Centre plus in
getting young people onto training schemes. It is likely that the number of apprenticeships
reflects the communities within which they are based; the South East, the most affluent area, has
the lowest level of Modern Apprenticeships while Scotland and the North East, which have high
unemployment and high levels of poverty, have the most Modern Apprenticeships. This effect
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may not be wholly economic, for it is likely that the occupational composition of the local area
will largely determine the nature of work and the possibilities of obtaining a Modern
Apprenticeship. Despite all this, it is still surprising that Scotland, with its apparently poor
construction safety record, appears to have one of the most successful Modern Apprenticeship
schemes in Great Britain.
3.2.2

Changing Context

It was suggested in Section 2.3.7 that construction in Scotland and the rest of Great Britain may
be diverging either in respect to revenues gained, or unemployment.
Presented below is a selection of data comparing England, Wales and Scotland that are reported
in the Construction Statistics Annual 2000-200149,50. The data are intended to illustrate any
differences between Scotland and the rest of Great Britain, however, no divergence is apparent
in recent years.

1000 0
100 0

E ngland
W al es
S cotlalnd

10 0
10

8
19 9
9
19 0
9
19 1
9
19 2
9
19 3
9
19 4
9
19 5
9
19 6
9
19 7
9
19 8
99

1

19

(£Million)

Log. Order Value

N e w H o u s in g O rd e rs b y R e g io n

Y ea r

Figure 5 New housing orders by region

24

49

10000 0
1000 0
(£Million)

Log. Order Value

N o n -H o u s in g N e w O rd e rs b y R e g io n

E ngland
W al es
S cotlalnd

1000
100
10

19
8
19 9
9
19 0
9
19 1
9
19 2
9
19 3
9
19 4
9
19 5
9
19 6
9
19 7
9
19 8
99

1

Y e ar

Figure 6 Non housing new orders by region

49

100000

10000
England
W ales
Scotlalnd

1000
100
10

99

98

19

19

97

96

19

19

95

94

19

93

19

92

19

91

19

19

90

19

89

1

19

Log. Output (£Million)

Repair and Maintenance Output (£Million)

Year

Figure 7 Repair and maintenance output by region

25

50

No. Unemployed (Log)

Claimant Unemployed for Carpenters and Joiners
(Occupation Sought)
100000

10000
England
W ales
Scotlalnd

1000
100
10
1
Jan-98 Jul-98 Jan-99 Jul-99 Jan-00 Jul-00
Month/Year
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The above graphs all demonstrate the steady growth of construction within Great Britain.
Orders are rising both in number and in value and unemployment is falling. It appears that the
growth is consistent across England Scotland and Wales, with no one region growing faster or
slower than the others. This is perhaps the crucial point as it would suggest that a differential
rate of change is not a major factor influencing the rate of fatal and major accidents.
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3.3

LABOUR FORCE SURVEY

3.3.1

Data Extraction

The LFS is a large, nationally representative, household-based survey of persons living at
private addresses (and other non-institutional housing) in the United Kingdom. This is a survey
conducted quarterly since 1992 and covers a sample of approximately 60,000 households per
quarter. The quarters of the LFS correspond to interviews conducted during March to May,
June to August, September to November and December to February. The LFS is a rich data
source providing information on individuals’ jobs as well as their personal characteristics and
therefore serves as the main source of data used in this stage of the research.
In attempting to provide a detailed overview of employment in the construction sector within
Scotland, any single quarter of LFS data would not contain a sufficient number of sample
observations to yield robust population estimates of the characteristics of Scottish construction
sector. To put this into perspective, the standard LFS ‘publication threshold’ based upon a
single quarter of LFS data is defined as grossed up estimates of 10,000 or more from an
achieved sample of 30 or more. Therefore, in order to provide meaningful sample sizes for
detailed areas of construction, data from successive quarters of the LFS have been merged. To
provide the most detailed analysis possible for the construction sector in Scotland, data have
been utilised from 40 successive quarters of the LFS covering the period Spring 1993 to Winter
2002 (except for analysis of occupations – see section 3.3.7).Grossing factors have then been
applied to the data to produce average population estimates of employment in the construction
sector over this period.
3.3.2

Defining the Construction Sector

The national standard for the industrial classification of employment within the United
Kingdom is provided by the 1992 Standard Industrial Classification (SIC 92). The construction
sector constitutes one of the seventeen main divisions that make up the broad level categories of
the SIC92. The main division of SIC92 representing construction is further divided into five
classes incorporating Site Preparation, Building of Complete Constructions or Parts Thereof,
Building Installation, Building Completion, and Renting of Construction or Demolition
Equipment. However, these more detailed distinctions between different areas of construction
are not retained in the data sets that are made accessible to researchers. The analysis that
follows is therefore restricted to presenting information on the characteristics of those engaged
in employment across all areas of the Construction sector.
3.3.3

Identifying Place of Work

Finally, information on location of work is recorded in the LFS on the basis of Government
Office Regions. Using this geographical schema, it is possible to distinguish between those
working in Strathclyde and those working in the Rest of Scotland. This distinction will
therefore be retained where possible. However, questions relating to the location of workplace
have only been incorporated into the LFS since the Spring Quarter of 1997. Information on
location of work before this time is therefore based upon questions relating to region of usual
residence. This residency question is also based upon Government Office Regions. In section
3.3.6.2, we consider the incidence of cross boarder working by utilising information on both
residence and location of work.
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3.3.4

Overview of Employment in the Construction Sector

Figure 8 provides a times series plot of the size of the British construction sector over the period
1993 to 2003. It can be seen that within the rest of Great Britain, total employment within the
construction sector has risen steadily from approximately 1.5 million in 1993 to almost 1.9
million during 2002. Within Scotland, employment within the construction sector has remained
relatively stable at approximately 180 thousand. These series are summarised in Table 3. Over
the period of analysis, the average size of the British construction sector workforce is estimated
to be 1.9 million, with the Scottish construction sector comprising of approximately 180
thousand workers.
2000
1800
1600
1400

(thousands)

1200
1000
800
600
400
200
0
1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

year

Scotland

Rest of GB

Figure 10 Employment in Construction in Scotland and the rest of Great Britain

Table 3 also identifies two important differences in the composition of the Scottish construction
workforce compared to the rest of Great Britain which have important implications for the
presentation of results in the remainder of this chapter. Firstly, in the workforce as a whole, we
find much lower rates of self-employment in Scotland (22%) than in the rest of Great Britain
(39%). We acknowledge the difficulties in accurately distinguishing between employees and
the self-employed and that many workers will experience changes in employment status.
However, as the emphasis of the current analysis is to understand differences in employee injury
rates, we deliberately abstract the self-employed for the remainder of this discussion.
Secondly, among employees, we find much higher rates of manual employment in Scotland
(68.5%) than in the rest of Great Britain (57%). It is therefore evident that employment within
the Scottish construction sector is concentrated within a range of occupations that would be
expected to be more hazardous than the exposure to risk associated with employment in nonmanual occupations (of which there is a greater concentration south of the border). This higher
incidence of manual employment in Scotland is clearly important in understanding the higher
injury rate among employees within the Scottish construction sector. We consider the issue of
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occupational composition in greater detail in Section 3.4. However, we retain the distinction
between manual and non-manual occupations throughout the analysis that follows to ensure that
comparisons between Scotland and the rest of Great Britain are not confounded by the higher
incidence of manual employment north of the border.
Table 3 Employment status within the construction sector
Scotland
Employee

Rest
of
Britain

Great

Great Britain

76.7

59.4

61

Manual

68.5

57.0

58.4

Non Manual

31.5

43.0

41.6

Self-employed

22.3

39.0

37.4

Other

1

1.7

1.6

Total

100

100

100

Average Total Employment

176,222

1,691,651

1,867,873

LFS Sample

14,387

125,471

139,858

Of which

3.3.5

Comparing Personal Characteristics

Table 4 presents comparisons of personal characteristics of employees in the construction sector
between Scotland and the rest of Great Britain. No significant differences are observed in either
the gender compositions or the average age within the construction sector when comparing
Scotland with the rest of Great Britain, either among manual or non-manual employees.
Comparisons in the levels of educational attainment between Scotland and the rest of Great
Britain are difficult due to differences in the structure of qualifications (i.e. Scottish Highers
compared to A-levels). However, among both manual and non-manual employees, fewer
respondents in the Scottish construction sector indicate that they have no qualifications
compared to the rest of Great Britain. This is also supported by higher incidence of Scottish
employees who report either that they have or are still completing a recognised trade
apprenticeship.

29

Table 4 Personal characteristics of employees in construction
Manual

Non Manual

Rest of Great
Britain

Scotland

Rest of Great
Britain

Scotland

Male

98.3

98.4

70.1

67.4

Female

1.7

1.6

29.9

32.6

Age (years)

36.9

36.8

40.5

39.6

Degree or equivalent

0.7

0.6

20.1

19.4

Higher education

2.2

3.0

16.5

22.6

GCE A Level or Equivalent

47.6

59.6

27.2

36.1

GCSE Grade A-C or Equivalent

14.6

10.9

19.2

12.3

Other qualification

17.8

13.0

9.8

5.7

No qualification

16.1

12.4

6.7

3.3

Not specified

0.9

0.5

0.6

0.6

yes (completed)

46.2

58.3

26.9

32.2

yes (still doing)

4.9

8.0

0.3

0.4

No

49.0

33.8

72.8

67.3

Educational Attainment

Recognised Trade
Apprenticeship

Note: Figures relate to percentages unless otherwise specified Note: Figures relate to
percentages unless otherwise specified
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3.3.6

Travel to Work and Hours Worked

3.3.6.1 Travel to Work Time

In Table 5 we consider differences in average travel to work times among employees in the
construction sector to consider the possibility of whether manual employees within the Scottish
construction sector have to travel further to reach their place of work compared to those in the
rest of Great Britain. The LFS asks respondents: How long does it normally to take you to
travel from home to work? There are clearly some limitations regarding the wording of this
question in the context of working within the construction sector where the location of work can
differ week by week. Respondents in the construction sector may interpret this as either the
time it takes to travel from home to their employer’s location or as the time it takes to travel
from home to the construction site where they are working. However, while there are
difficulties in interpreting this question within the context of the construction sector, there is no
reason to suspect that systematic differences will emerge in the interpretation of this question
between Scottish construction sector workers and those located elsewhere. Comparisons
between Scotland and the rest of Great Britain are therefore valid.
In addition to differentiating between manual and non-manual occupations, we also make the
distinction between Scottish employees who live either within the Strathclyde area or within the
rest of Scotland. It can be seen that there is little difference in the estimated mean travel to work
time in Scotland compared to the rest of Great Britain. This is also confirmed in Figure 11
which shows the distribution of travel to work time in minutes for Scotland compared to the rest
of the UK. The distributions reveal overall very similar patterns of travel to work, with the
modal travel to work time of 10 to 20 minutes in both cases.
Table 5 Mean travel to work time in the construction sector
Strathclyde

Rest of Scotland

Scotland

England

Great Britain

Manual Occupations

30.9

27.3

28.6

31.3

30.5

Non-Manual
Occupations

30.5

27.3

28.7

33.0

32.4

Source: LFS Autumn Quarters Only
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Figure 11 Distribution of travel to work time (minutes) in construction sector

3.3.6.2 Cross Border Working

From Spring 1997 onwards, a question identifying place of work was also included within the
LFS. For this, it is possible to examine the extent of cross-border working among employees in
the construction sector by comparing place of work and place of residence. It can be seen from
Table 6 that, of 133 thousand construction sector employees who live in Scotland, on average
approximately 5 thousand (4 per cent) work outside of Scotland. In contrast, approximately 2 ½
thousand employees who work within Scotland do not live in the country. Therefore, there is a
net migration of construction sector employees out of Scotland. In terms of constructing injury
rates, employment estimates based upon residency will under-state the amount of construction
activity within Scotland. However, the effect is small, with the residency-based measures
exaggerating employment by 2½ thousand employees, less than 2 per cent.
Table 6 Extent of Cross Border Working
Work in Scotland

No

No

Yes

Total

1,006,333

2,401

1,008,734

4,976

128,270

133,246

1,011,308

130,671

1,141,980

Live in Scotland
Yes
Total
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3.3.6.3 Hours Worked

We would expect the risk of a workplace injury to vary according to hours worked. For
example, abstracting from issues related to fatigue, an employee working 40 hours a week
would be expected to be twice as likely to experience a workplace injury compared to an
otherwise identical employee working 20 hours a week. If average length of hours worked by
employees in the Scottish construction sector was higher than that observed in the rest of Great
Britain, this could contribute to higher rates of workplace injury. However, referring to Table 7,
we find broadly similar patterns in Scotland compared to the rest of the UK. Indeed, while
average hours worked per week (including overtime) are similar, in terms of the distribution of
hours worked, a higher proportion of Scottish employees work less than 40 hours per week
compared to those in the rest of the Great Britain. These patterns hold for both manual and nonmanual occupations.
Table 7 Total Usual Hours Worked per week in the Construction Sector
Manual
Total Usual Hours

Non Manual

Scotland

Rest of
Great
Britain

Scotland

Rest of Great
Britain

< 15 hours

0.9

1.2

2.7

4.5

16 to 29 hours

1.5

1.8

6.5

6.8

30 to 39 hours

16.3

12.5

28.9

23.2

40 to 49 hours

53.2

54.4

37.3

37.8

50 to 59 hours

17.4

19.0

16.3

17.2

60 + hours

10.8

11.1

8.3

10.5

Total

100

100

100

100

Mean (Manual)

44.7

45.1

41.8

41.9

3.3.6.4 Job and Establishment Characteristics

Table 8 presents comparisons of job characteristics of employees in the construction sector. It
can be seen that no significant differences are observed in either job tenure (measured by how
long respondents have been employed by their current employer) or total hours worked
(including overtime) in Scotland compared to the rest of Great Britain. A slightly lower
incidence of manual employees within Scotland report having had job related training in the
previous three months. However, this difference is small and should be viewed in the context of
higher rates of apprenticeship attained by Scottish employees.
In terms of establishment size, the LFS asks respondents how many people work for your
employer at the place where you work? It should be noted that those people working on large
construction sites would not include those workers employed by other companies. Among
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manual employees, it can be seen that employment at establishments with less than 10
employees is higher within the rest of Great Britain (30%) compared to Scotland (23%). We
suspect that the lower incidence of self-employment within the Scottish construction sector
results in relatively fewer opportunities for employment within smaller establishments.
The effect of trade union or staff association membership upon industrial injuries is unclear.
Such bodies may improve workplace safety by offering a collective voice to workers and acting
as a barrier against certain working practices. However, they may also increase the reporting of
industrial injuries that do occur. It can be seen that within the construction sector, the rate of
unionisation/membership of staff associations is higher within Scotland compared to the rest of
Great Britain. A differential of six percentage points is observed within both manual and nonmanual occupations.
Table 8 Job characteristics of employees in construction
Manual

Non Manual

Rest of Great
Britain

Scotland

Rest of Great
Britain

Scotland

6.7

6.6

8.7

8.4

1-10 employees

29.7

22.9

19.7

15.1

11-20 employees

11.7

12.7

8.9

8.9

20-24 employees

4.9

5.6

4.6

5.0

25-49 employees

12.0

15.7

13.0

16.7

50+ employees

34.5

38.4

50.4

52.3

Don’t know but under 25

4.5

2.6

1.7

0.8

Don’t know but over 24

2.7

2.1

1.8

1.2

Trade union or staff association
member

24.5

31.3

16.7

24.2

Job related training in last 3
months

17.1

15.5

26.4

26.6

Tenure (years)

Establishment size

Note: Figures relate to percentages unless otherwise specified
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3.3.7

The Occupational Composition of Employment

3.3.7.1 The Standard Occupational Classification

The differences in employment composition between Scotland and the rest of Great Britain can
be analysed further by looking at a detailed occupational breakdown. This provides more detail
regarding the types of jobs being done within the broad categorisation of manual occupations.
This analysis is clearly important since there may be different risk factors associated with
employment in different manual occupations. A more detailed classification of jobs is therefore
required to understand differences in employment between the construction sector in Scotland
and that observed elsewhere in Great Britain.
The Standard Occupational Classification (SOC) provides a national standard for categorising
occupational information. SOC forms the basis of occupational classification in a variety of
national surveys that collect statistical information, including the LFS. Occupation is most
often determined by reference to a person’s main job at a reference time. Defined as a set of
tasks to be carried out by one person, jobs are primarily recognised by their associated job titles.
Within SOC, jobs are classified into groups according to their skill level and skill content. The
concept of ‘skill’ is operationalised in terms of the nature and duration of the qualifications,
training and work experience required to become competent to perform the associated tasks in a
particular job.
The occupational groups embodied within SOC are designed to be useful in bringing together
occupations that are similar in terms of qualifications, training, skills and experience commonly
associated with the competent performance of work tasks. SOC has a hierarchical structure. At
the most detailed level of classification within 1990 Standard Occupational Classification, 374
Unit Groups (three-digit) are distinguished. Each of these Unit Groups is allocated to a Minor
Group (two-digit) of which they are 77, and a Major Group (one digit), of which there are nine.
The ability to merge data across successive quarters of the LFS requires occupational
information to be recorded on a consistent basis. However, from the Spring Quarter (MarchMay) of 2001, the classification of occupational information contained within the LFS moved
from 1990 Standard Occupational Classification (OPCS, 1990) to the 2000 Standard
Occupational Classification (ONS, 2000). There is no direct one-to-one mapping between the
constituent occupational groups of SOC90 and SOC2000 in all areas of the classification. To
provide the most detailed occupational analysis possible for the construction sector, data are
utilised from 32 successive quarters of the LFS covering the period Spring 1993 to Winter 2000.
Any analysis that includes reference to occupations therefore does not incorporate data from the
most recent Labour Force Surveys that utilise SOC2000 for the classification of occupational
information.
Table 9 compares the occupational composition of employment in Scotland with the rest of
Great Britain. The table distinguishes primarily between the 9 Major Groups of SOC, but also
identifies six Minor Groups of SOC commonly associated with employment in the construction
sector.
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Table 9 Employment by SOC categories in Construction (employees only)
SOC

Occupation

Scotland (%)

Rest of Great Britain
(%)

1

Managers and administrators

13.3

17.4

2

Professional

4.5

7.0

3

Associate professional & technical

5.3

5.8

4

Clerical, secretarial

8.5

11.2

5

Craft and related

43.5

37.4

50

Construction trades

14.3

13.0

52

Electrical/Electronic Trades

9.2

8.6

53

Metal Forming Welding and Related Trades

7.5

6.9

57

Woodworking Trades

10.1

6.1

Other

2.4

2.8

6

Personal, protective

0.4

0.4

7

Sales

1.2

1.9

8

Plant and machine operatives

10.9

8.5

Other transport and machinery operatives

4.3

2.7

Other

6.5

5.8

Other occupations

12.4

10.4

Other construction

10.0

8.0

Other

2.5

2.4

Average Total Employment number

135,926

991,692

LFS Sample number

10,984

76,272

of which :

of which :
88

9
of which :
92

While employment in the construction sector embodies employment across all Major Groups of
SOC, it can be seen that employment is relatively concentrated within Major Group 5: Craft and
Related Trades. Employment in this occupational group constitutes 44% of employment among
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employees in the construction sector in Scotland. Within this Major Group of SOC,
employment within the construction sector is primarily concentrated within Minor Group 50:
Construction Trades, accounting for 14% of employment in Scottish construction. Other Minor
Groups of importance to the construction sector include Minor Group 52: Electrical/Electronic
Trades (incorporating electricians), which accounts for 9% of employment among employees;
Minor Group 53: Metal Forming, Welding and Related Trades (incorporating plumbers, heating
and ventilating engineers), accounting for 7% of employment; and Minor Group 57:
Woodworking Trades (incorporating carpenters and joiners), accounting for 10% of
employment.
Outside of Major Group 5 of SOC90, other Minor Groups that are of particular relevance to
employment within the construction sector include Minor Group 88: Other Transport and
Machinery Operatives, employing 4% of those employed in construction in Scotland.
Construction jobs coded to this Minor Group of SOC include mechanical plant drivers and
operatives, crane drivers and fork lift drivers. Also, Minor Group 92: Other construction
Workers accounts for 10% of employment among employees in Scottish construction sector.
Construction jobs coded to this Minor Group of SOC90 include general labouring jobs, road
workers and mates to various construction craft workers.
As can be seen from Table 9, the relatively high incidence of manual occupations in
construction in Scotland manifests itself in the detailed breakdown of employment by
occupation, with a smaller percentage of employees being employed in non-manual
occupations. In Scotland, relatively fewer people are employed in Major Group 1: Managers
and Administrators (13.3% compared to 17.4% in the rest of Great Britain). In the context of
the construction sector, occupations classified to Major Group 1 of SOC relate to either
building/contract managers or marketing and sales managers. Similarly, there are fewer
professionals (4.5% compared to 7.0% in the rest of Great Britain) and associate professional &
technical occupations (5.3% compared to 5.8% in the rest of Great Britain). In the context of
the construction sector these groups include architects, civil engineers, surveyors, accountants,
legal professionals etc. Finally note that there are relatively fewer clerical posts in Scotland.
Major Group 4: Clerical and secretarial covers only 8.5% of employment in construction in
Scotland compared with 11.2% in the rest of Great Britain.
Finally, we examine employment Minor Group 50 of SOC: Construction Trades in more detail
since this category accounts for approximately 1 in 7 employees in the construction sector.
Table 10 provides a breakdown of employment within this occupational category at the Unit
Group (3-digit) level of SOC. Within this Minor Group of SOC, it can be seen that employment
is most concentrated within three Unit Group categories, 500: Bricklayers, Masons; 501:
Roofers, slaters, tilers, sheeters, cladders; and 507: Painters and Decorators. Employment
within these three Unit Groups of SOC constitute 9.4% of total employment among employees
in construction in Scotland, compared to 7.1% for the rest of Great Britain. A note of caution
should be sounded, however, when making comparisons based on these groups given the
relatively small sample sizes upon which they are based (see bottom line of Table 10).
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Table 10 Employment by Unit Group within Group 50: Construction trades
(employees only)
SOC

Title

Scotland

Rest of Great Britain

% of total

% of
minor
group

% of total

% of minor
group

500

Bricklayers, masons

2.3

15.8

2.9

22.1

501

Roofers, slaters, tilers, sheeters,
cladders

2.0

13.9

1.0

7.8

502

Plasterers

1.2

8.1

0.9

6.8

503

Glaziers

0.4

3.0

0.6

4.6

504

Builders, building contractors

0.5

3.3

1.5

11.3

505

Scaffolders

1.5

10.5

1.0

8.2

506

Floorers, carpet fitters, wall tilers

0.6

4.5

0.6

4.2

507

Painters & decorators

5.1

35.5

3.2

24.4

509

Other n.e.c

0.8

5.5

1.4

10.6

All

14.2

100

13.0

100

Average Total Employment number

19,357

129,056

LFS Sample number

1,531

9,722
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3.4

CONCLUDING COMMENTS

This Section has indicated that the composition of employment within the construction sector in
Scotland appears to be quite different from that in the rest of Great Britain in some key respects.
In understanding higher rates of major and fatal injuries to employees in the construction sector
in Scotland compared with the rest of Great Britain, attention has been drawn to the fact that
such rates may not be making like-for-like comparisons. The higher rates observed within
Scotland may instead reflect compositional effects based on the types of jobs that people
undertake.
The major difference in the composition of employment in construction in Scotland compared
to the rest of Great Britain relates to the proportions of employees working in Manual versus
non-Manual occupations. The incidence of manual employment among employees in the
Scottish construction sector is 10% higher than that observed in the rest of Great Britain.
Detailed comparisons indicate that employment within the Scottish construction sector is
relatively more concentrated in occupational categories that relate to skilled trades, plant and
machinery operatives, and labouring occupations. These employment activities would be
expected to be more hazardous than the exposure to risk associated with employment in nonmanual occupations such as managers and clerical occupations; of which there is a greater
concentration south of the border.
Two other differences identified may also contribute to the higher reported rate of workplace
injuries within Scotland. Firstly, there is a lower proportion of Scottish employees working in
the smallest sized establishments. If levels of reporting are lower in these establishments, this
may contribute to higher rates of reported injury in Scotland. Secondly, membership of staff
associations and trade unions among both manual and non-manual employees within the
Scottish construction sector was higher than that observed in the rest of Great Britain. Even if
such organisations have a positive influence on workplace safety, potentially higher levels of
reporting within such establishments may contribute to higher rates of reported injury in
Scotland. However, both of these explanations are based upon levels of reporting. While these
explanations may be relevant in helping to explain differences in the rates of major injuries,
such explanations cannot account for differences in the rate of fatalities between Scotland and
the rest of Great Britain where reporting is regarded as complete. Therefore, it is the higher
proportion of manual employees within Scotland that is more likely to explain the Scottish
differential.
Given these differences in the employment composition of the construction sector in Scotland
compared to the rest of Great Britain, it would be expected that employee injury rates in
Scotland to be higher. However, the issue still remains as to whether the construction sector
employee injury rate in Scotland is higher than it should be given the occupational composition
of employment. In other words, can differences in the occupational composition of employment
and other establishment characteristics explain all of the observed differential in the employee
injury rate, or does some residual element remain that may point towards Scottish employees
having a real increased risk of experiencing a workplace injury?
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4.
4.1

RIDDOR ACCIDENT DATA

RIDDOR ACCIDENT REPORTING

Reporting of the fatal, major or ‘over three days away from work’ injury accidents to workers
associated with workplace activities is a statutory requirement of RIDDOR. This section
provides a brief overview of the RIDDOR data as collected by HSE and subsequently processed
and analysed by BOMEL. Detailed information is provided in References 51, 52 and 53.
In the period 1996/7 to 2000/01, RIDDOR forms, once completed, were sent to the local HSE
offices, where the information on them was coded with reference to HSE guidance on coding(54),
and entered into the central HSE FOCUS database by trained clerical staff. As of April 2001, a
central Incident Contact Centre (ICC) was established where dedicated staff deal with hard
copy, web and telephone notifications, as well as coding and entry of all RIDDOR report forms.
The fields available for analysis are summarised in Table 11. Those fields that have changed
with the introduction of the ICC system are denoted in bold.
At the April 2001 juncture when the ICC system was activated, a new scheme for coding
accident agents and work processes was also introduced and the categorisation of accident kinds
was modified slightly. Caution must therefore be exercised in interpreting trends and changes
from 1996/7-2000/1 to 2001/2 – 2002/03 in terms of fall accident numbers and rates.
It is understood there is no clear mapping between agents work processes and occupations for
the pre- and post-ICC schemes. It is likely that differences in the occupational make up of
Scottish construction will be a key reason for the observed differences in accident rates,
therefore, in order to avoid the mapping difficulties which could cloud the data,
Table 11 RIDDOR accident / injury data available for analysis
Field

Description

Accident Kind

Kind of accident e.g. slip, fall, drown

Age group

Age of injured person

Agent

Agent associated with the kind e.g. ladder, fragile roof etc. (The agent contains
a direct reference to the accident kind in the pre-ICC data i.e. ‘Fall vehicle’, but
not in the 2001/02 data)

Area

HSE area office (old type areas 1-21 excluding 4)

Body Part

Site on body of injury e.g. back, leg

Casualty Name

Name of the injured party

Client
UK

Number employed by client in UK

Employees

Client No

Client identification number

Client Function

Status of the client e.g. private company, NHS

Employment Status

Employment status of injured person e.g. employee

Event No

Serial number of the accident
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Field

Description

FMU Unit No

Field management unit enforcing in HSE office

Gender

Gender

HSE Year

Year in which the accident occurred

inc_role

Role of the client at location e.g. designer, landlord

Total Workers Site

Number employed by client at particular location

Industrial
Site

Number of industrial workers employed by client at location

Workers

Injury Nature

Nature of injury e.g. fracture, burn

inv_no

Investigation number

Investigated

Flag to indicate if investigation required

Occupation

Occupation of injured person

Originator

HSE Directorate/Division or local authority identification field

Region

HSE region (7 regions)

Report type

Accident report type e.g. fatal, major, over 3-days

Severity

F = Fatality, M = Major injury accident, O = Over 3-days accident

SIC92 Industry

Industry classification

SIC92 Sector

Industry Classification Group e.g.
Extractive/Utilities, Manufacturing or Services

Work Process

Work process taking place at time of accident

4.1.1

Agriculture,

Construction,

RIDDOR Data Tool

Fatal, major and over 3-day injury accident records from FOCUS were supplied in separate files
for each of the seven years 1996/97 to 2002/03, together with ‘look-up’ tables cross-referencing
the FOCUS codes to short and long descriptions as contained in the HSE coding systems.
The RIDDOR data as supplied by HSE was processed by using the following steps in
accordance with Reference 51:

•

The raw accident data and updated look-up tables as received from HSE were
imported into a Microsoft Access database.

•

The data was validated and anomalies were resolved in conjunction with HSE
statisticians.

•

The RIDDOR Data Tool was updated to include all accidents notified between
1996/97 and 2002/03.

•

Analysis of the accident data was carried out using Excel spreadsheet Pivot Tables and
Charts contained in the RIDDOR Data Tool.
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The graphical and numerical functions of the data tool allow for detailed drilling into the data.
As a result, the findings presented in Section 0 represents a definitive and detailed analysis of
the RIDDOR data.
4.1.2

Construction Industry Data set

A construction industry specific data set was created. This was determined by the SIC 92 Code.
All codes under the 45 Construction heading are included.
Table 12 Sic 92 codes comprising construction industry data set
sicr92

Economic Activity

Economic Activity Description

45110

DEMOLITION

Demolition and wrecking of buildings; earth moving

45120

DRILLING/BORING

Test drilling and boring

45210

CONSTRUCTION BLD

Construction of buildings and civil engineering works.

45211

CONSTRUCTION BLD

Construction of commercial buildings

45212

CONSTRUCTION BLD

Construction of domestic buildings

45213

CONSTRUCTION BLD

Construction of civil engineering constructions

45220

ROOF COVER/FRAME

Erection of roof covering and frames

45230

HIGHWAY/ROAD ETC

Construction of highways, roads, airfields and sports
facilities

45240

WATER PROJECT

Construction of water projects

45250

OTH CONST (SPEC)

Other construction work involving special trades

45310

INST ELEC WIRING

Installation of electrical wiring and fitting

45320

INSULATION WORK

Insulation work activities

45330

PLUMBING

Plumbing

45340

OTH BUILD INSTAL

Other building installation

45410

PLASTERING

Plastering

45420

JOINERY INSTALL

Joinery installation

45430

FLOOR/WALL COVER

Floor and wall covering

45440

PAINTING/GLAZING

Painting and glazing

45450

OTH BUILD COMPL

Other building completion

45500

RENTING CONST/DE

Renting of construction or demolition equipment with
operator

71320

CON/CIV ENG RENT

Renting of construction and civic engineering machinery
equipment

Using the SIC codes above, the data set generated comprises of 32,412 fatal and major accidents
occurring between April 1st 1996 and March 31st 2003
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Table 13 Fatal and major injuries in the construction industry in Great Britain 1996/7 –
2002/03
Severity
Scotland

England

Wales

1996/97

1997/98

1998/99

1999/00

2000/01

2001/02

2002/03

Total

Fatal

14

11

7

13

13

13

10

81

Major

429

484

594

549

647

536

527

3766

Fatal

70

62

53

65

89

64

57

460

Major

3365

3588

3825

3937

3865

3855

3991

26426

Fatal

6

7

5

3

3

3

2

29

Major

260

254

237

263

194

197

245

1650

4144

4406

4721

4830

4811

4668

4832

32412

Total

Analyses which include agent, work process or occupation are performed on data from 1996/97
to 2000/01; all other analyses unless otherwise stated include all years from 1996/97 to 2002/03.
This is due to the changes in coding in 2001/02 which only affect agent, work process and
occupation.
The accident rates which instigated this research are based upon data which excludes the self
employed. This is because accident reporting rates are so low amongst the self-employed that
their inclusion would artificially suppress the true accident rate. For this reason, most of the
analyses in this section do not include the 3,800 fatal and major accidents reported by self
employed people between 1996/97 and 2002/03. For clarity, analyses which include the self
employed will be referred to as Workers and those in which self employed are excluded will be
referred to as Employees.
Scotland/Other GB fatal/major injury data updated
1000
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Figure 12 HSE Construction accident rates
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2002/03

Fatal injury rate per 100,000 employees

Major injury rate per 100,000 employees

900

10.0
Scotland - M a j or

Figure 12 shows the accident rates which prompted this research. They, like the RIDDOR data
analysed in Section 4.2 may differ slightly form the HSE published figures. This due to data
updates including accidents that are reported late, or the changes to the condition of accident
victims. These slight changes are not sufficient to alter the overall pattern of accidents.

4.2

DETAILED ANALYSIS OF RIDDOR

A detailed analysis of the information stored on the RIDDOR database was undertaken using
the BOMEL RIDDOR Data Tool. The objective was to identify any differences between the
accident profile in Scotland and the rest of Great Britain.
Any substantial differences between the accident profiles in Scotland and the rest of Great
Britain would suggest specific factors that might be responsible for the generally higher
accident rate in Scotland. If there are no clear areas in which the accident profiles in Scotland
and the rest of Great Britain differ, it is most likely that any difference in accident rate is due to
higher level cultural, or socioeconomic factors that reduce the general level of safety rather than
specific safety findings.
4.2.1

General Notes

The following sections (4.2.2 to 4.2.6) have been divided into Accident, Person, Job and
Organisation. These are clearly interlinked, but they provide a framework through which to find
and examine any areas of difference between Scotland and the rest of Great Britain.
The analysis considers both fatal and major injury accidents; however care should be taken not
to over interpret small differences between Scotland and the rest of Great Britain. The small
number of fatal accidents means that apparently large differences in percentages or rates of fatal
accidents may be attributable to chance rather than any systematic factors. Major injury
accidents are a more reliable indicator due to the much larger numbers (see Table 13).
4.2.2

Accident Level

This section compares the construction accident profiles of Scotland and the rest of Great
Britain. The focus is on the accidents themselves rather than the people or organisations
involved. As such, comparisons of accident kinds, work processes, nature of injuries and
accident dates are made.
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4.2.2.1 Seasonal variation in fatal and major accident numbers
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Figure 13 Fatal and major injury accidents by event month

Accident numbers do vary by month; there are fewer accidents in December and April. This
effect may be due to the seasonal slow down around Christmas and Easter. Seasonal variation
appears to affect Scotland in the same was as the rest of Great Britain. The more extreme
weather conditions in Scotland do not appear to give rise to any seasonal effect on accident
numbers between Scotland and the rest of Great Britain. To the extent that the accident data
provide insight, the most notable deviation in July could represent a more defined holiday
period in Scotland.
One might expect that the extreme weather experienced in Scotland, and in particular the large
seasonal variation in daylight would lead to greater variation in accidents numbers across the
months. The low levels of light in winter may lead to a greater slow down in construction over
winter, leading to a reduction in accident numbers, conversely the long summer days may lead
to fatigue as long hours are necessary to make up the those lost over the short winter days. An
alternative hypothesis would predict that there would be proportionally more accidents in the
Scottish winter caused by the more extreme weather conditions. However, due to the short
days, fewer hours are worked during the winter. As a result, the workers spend fewer hours at
risk which may obscure the effect of the weather. It would therefore be necessary to calculate
the accident rate by hours worked and month; while this data could be extracted from the labour
force survey, it would not be sufficiently reliable to prove useful.
Figure 14 compares the accident numbers by month between Edinburgh and Glasgow and two
London regions. These local authorities were selected as they are all inner city areas with
relatively similar accident numbers. It should be noted that accident numbers are more
appropriate in this context as the accident rates by local authority would be calculated using the
number of construction workers living in the area rather than those working in the area. There
is an inherent difficulty comparing regions in this way, for they differ along many dimensions
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that may have a stronger influence on the accident numbers. However, an analysis by month is
the most likely way to detect seasonal variation in accident numbers.
Northern Local Authorities do not appear to have a different pattern of seasonal variation than
southern local authorities: accidents are more common in the spring and summer months with
lower numbers in winter due to the Christmas break and reduced daylight hours.
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Figure 14 Fatal and major injury accidents by event month and region
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4.2.2.2 Injury Nature

Figure 15 shows that the nature of injuries arising form construction accidents is dominated by
fractures with lacerations being the next most common major injury. Fatal accidents are most
often associated with multiple or concussion/internal injuries.
There are no notable differences between the nature of injuries received in Scottish construction
and the industry in the rest of Great Britain.
100%

69

90%

2
49
4
106
216

(69 )

(1 0 6)
(2 1 6)

4
22
47
7
725
1628

(7 25 )
( 1 ,6 2 8 )

(1 8 )

18
80%

Percentage of Accidents

70%

137

( 13 7 )

60%
(2 0 )

20
2866

50%

( 2 ,8 6 6 )

20804

( 2 0,8 0 4 )

4
40%
30%

9

20%

3

10%

11

(9 )

(3 )

(1 1 )

0%

S co t la n d

90

(90 )

17

(17 )

54

(54 )

12
3

(12 )

R e st o f G B

104
66
44
74
107

(1 0 7)

S co t l a n d

F a ta l

1005
531
330
687
809

S U P E R F IC IA L
O T H E R N /K
M U L T IP L E
L A C E R A T IO N
FRACTURE
D IS L O C A T I O N
C O N T U S IO N
C O N C U S S / IN T E R N A L
BURN
A M P U T A T IO N

( 1 ,0 0 5 )

(8 09 )

R e st o f G B
M a jo r

R e g io n

Figure 15 Fatal and major injury accidents by top ten Injury Nature 1996/97 -2002/03
(Scotland fatal – 61, GB fatal – 386. Scotland major – 3,656, GB major – 27,193)
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4.2.2.3 Work Process

The most common work process associated with major injury accidents as shown in Figure 16 is
on-site transfer. This refers to any activity which involves movement around a site whether or
not something is being carried: it is a very broad category.
The work processes that result in a fatal or major accident are broadly the similar as a
proportion either side of the border. There are slightly more general handling accidents in
Scotland.
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Figure 16 Fatal and injury major accidents by top ten Work Process 1999/97 –
2000/01.
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4.2.2.4 Agent
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Figure 17 Fatal and major injury accidents by Agent 1999/97 – 2000/01

Scaffolding and moveable ladders are the most common agents revealed in Figure 17. It is
apparent that falls account for more fatal and major accidents in Scotland than in the rest of
Great Britain. In particular, falls from scaffolding appear to be more prevalent.
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4.2.2.5 Accident Kind

Falls represent the majority of fatal accidents in construction for both Scotland and the rest of
Great Britain. Trips, while not being a significant cause of fatal accidents are a significant
proportion of the major injuries. Being ‘Struck by a moving object’ is prevalent in both fatal
and major injury accidents.
There appears to be a small regional difference in the falls and transport categories. It seems
that falls are a more significant proportion in Scotland while transport (being struck by a
moving vehicle) is less significant.
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Figure 18 Fatal and major injury accidents by Accident Kind (1996/97 – 2002/03)

51

4.2.2.6 Falls from height

The raw RIDDOR data includes low falls, high falls and unspecified falls from height. These
were grouped together to give a clearer picture of the number of accidents resulting from falls of
all kinds. Using this grouping it is possible to analyse further the work processes and agents
that are associated with falls to identify any differences that might exist between Scotland and
the rest of Great Britain.
Figure 19 illustrates more clearly than Figure 18 the difference in the proportion of fatal and
major injury accidents accounted for by falls. The Blue section represents accidents which
included a fall from height while the red bar represents those which did not. A greater
proportion of fatal and major injury accidents are attributed to falls in Scotland than in the rest
of Great Britain.
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Figure 19 Fatal and injury major accidents caused by falls from height (1996/97 –
2002/03)

It is possible that the higher proportion of falls in Scottish construction is due to a higher
proportion of activities which require working at height. Data from the LFS would suggest that
there are proportionally more roofers, scaffolders and painters and decorators in Scotland than
there are in the rest of Great Britain (Table 10). However, there are approximately the same
number of floorers and carpet fitters. While it is not obvious why this discrepancy exist, the
implications are clear: where there are more people working at height, there is the potential for
more falls.

52

4.2.2.7 Falls from Height – Work Processes
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Figure 20 Falls from height and their associated Work Processes (1996/97 –
2000/01)

Figure 20 shows that Roofing is the work processes accounting for the largest number of fatal
falls from height. Major accidents are more evenly distributed amongst the work processes.
Falls from height in Scotland are slightly less strongly associated with On Site Transfer than
elsewhere in Great Britain. However, caution should be exercised before ascribing too much
significance to this: On Site Transfer is often used a catch all code which could be applied to a
variety of different situations which bear few similarities to each other except for the common
feature of movement around the site.
Other than this there do not appear to be notable regional differences in the work processes
leading to falls.
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4.2.2.8 Falls from Height – Agent

Moveable ladders and scaffolding are the most common agents in falls from height as shown in
Figure 21
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Figure 21 Falls from height and their associated agent

In Scotland there are proportionally more falls from scaffolding than in the rest of Great Britain.
This corroborates evidence from the Labour Force Survey (Table 10) that proportionally there
are more scaffolders in Scottish construction than in the industry in the rest of Great Britain55 It
is also worth noting that there are fewer falls from ladders in Scotland. There is a higher
prevalence of “system scaffold” used in Scotland which is easy to assemble may mean more
people use scaffold in Scotland as opposed to ladders (see Section 8.3). Care should be taken
when interpreting these trends, for the Scottish fatal accident data, in particular, is based on very
small sample sizes and could be influenced unduly by a small number of atypical cases.
However, the fact that this trend is also reflected in the major injury accidents would suggest
that it is a fairly robust finding.
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4.2.3

PERSON

This section considers the data within RIDDOR which relates to the personal characteristics of
the injured party. This includes employment status and age.
4.2.3.1 Employment status
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Figure 22 Fatal and major injury accidents by employment status

The employment status of injured persons differs markedly north and south of the border as
shown in Figure 22. It is clear that fewer self-employed people are injured in Scotland than in
the rest of Great Britain. This does not mean that self-employment in Scotland is less risky but
is due to the lower numbers of self employed in Scotland.
The self-employed tend to under report the number of accidents. It might be said therefore that
the low level of self-employment in Scotland could account for the high level of reported
accidents. However, this is not the case for the accident statistics which this project is based on
did not include the self employed for exactly this reason.
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4.2.3.2 Age group
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Figure 23 Fatal and major injury accidents by age group

The age profile of construction employees suffering fatal and major injury accidents is similar in
Scotland and the rest of Great Britain as shown in Figure 23. Comparing the average ages of
the injured parties shows that in Scotland and the rest of Great Britain they are approximately
normally distributed with a slight predominance of younger workers.

•

Scotland Mean = 34.0 years

•

Rest of GB Mean = 34.4 years

The average age of construction workers as ascertained in the LFS is 38.2 in Scotland and 38.9
in the rest of Great Britain. The small offset between these two sets of figures may suggest that
older workers tend to be safer workers; alternatively, and more likely, younger workers are
possibly engaged in riskier manual labour than older construction workers who may be
represented more heavily in the managerial side of the industry. It is also possible that older
workers are more likely to fill in the LFS than younger workers; they are more likely to have
permanent addresses and so may be more likely to be selected for the survey.
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4.2.4

JOB

This section focuses on the occupation of the injured persons. The RIDDOR database contains
information detailing the occupation and industry of the injured person.
4.2.4.1 SIC 92 Industry
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Figure 24 Fatal and major injury accidents by Industry

Sic 92 Industry is a broad industrial classification system used widely in British demographics.
Unsurprisingly most accidents within the construction sector are given general construction
codes. There are no distinguishable differences between Scotland and the rest of Great Britain
other than a slight difference in the proportions of Construction / Building, a code which is too
broad to be revealing in this context, although, it could suggest a greater predominance of
specialist firms in Scotland.
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4.2.4.2 Occupation Category
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Figure 25 Fatal and major injury accidents by Occupation Category

Employment category and occupation is coded in Standard Occupation Classification (SOC).
This can provide broad occupational category as well as more detailed occupation. This broader
level of detail shows that there are proportionally more fatal and major accidents associated with
craft and related manual occupations in Scotland than in the rest of Great Britain. This is
because there are proportionally more craft and related manual employees in Scotland than in
the rest of Great Britain (Table 9) Even if they experienced the same levels of risk, Scotland
would present a higher proportion of craft and related manual occupations in the accident data
as there are proportionally more people employed in this category.
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4.2.4.3 Occupation
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Figure 26 Fatal and major injury accidents by Occupation

The more detailed SOC codes of accident data make use of general catch all codes such as
“Other building”, “Other construction”, “Construction” and “other manual”. This makes
detailed analysis of occupations difficult due to the potential variability of duties performed by
people within the same occupational code. However, some observations are possible from the
graph above.
In accordance with Accident Kind and Agent, one would expect there to be a larger number of
scaffolders represented in the Scottish accident figures than in the rest of Great Britain.
Although there are proportionally more fatal scaffolding accidents in Scotland, the numbers are
too small to draw any positive conclusions. It appears then that although more accidents are
caused by falls from scaffolding, it is not the case that more scaffolders are being injured. This
leaves the question: “who is falling off Scottish scaffolding?”
It is possible that in Scotland there is a greater tendency for people to be on scaffolding who are
not scaffolders. This would mean that they do not necessarily have the training or experience to
follow all of the regulations, people who would consequently be more at risk of injury.
It would appear that carpenters and joiners are more represented in Scottish accidents than in the
rest of Great Britain. This may account for the fact that more craft and related manual
occupations were represented in Figure 26. it is not possible to speculate from this whether the
observed difference is due to a higher proportion of carpenters and joiners, or more risky work
conditions, because the prolific use of general codes, particularly in the rest of Great Britain
may obscure the true picture.
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Figure 27 Fatal and major injury falls from scaffolding in Scotland by Occupation
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Figure 28 Fatal and major injury falls from scaffolding in the rest of Great Britain by
Occupation

Figure 27 and Figure 28 identify the occupations of employees who have fallen from
scaffolding. Both graphs are similar, but close inspection reveals that in the rest of Great
Britain, scaffolders account for 25% of falls from scaffolds, ion Scotland that figure is only
19%. It seems that people falling from scaffolding are less likely to be scaffolders in Scotland
than in the rest of Great Britain. This fact may account for the high level of falls from
scaffolding in Scotland, for presumably scaffolders are less likely to fall than less experienced
people from other occupations.
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4.2.4.4 Electrical Trades

Accident data from the Labour Force Survey suggests that Electrical Trades in Scotland suffer
more fatal and major injuries than in the rest of Great Britain. Although the RIDDOR data does
not show this distinction when Electrical trades are compared directly between Scotland and the
rest of Great Britain, there are differences in the accident kinds experienced by electrical
tradesmen in Scotland
Figure 29 shows that electrical tradesmen in Scotland are slightly more likely to fall from height
than electrical tradesmen from the rest of Great Britain.
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Figure 29 Fatal and major injury falls within Electrical Fitters

The work processes associated with electrical trades shown in Figure 29 reflect the work
processes of the total construction data set: Scottish workers experience more General Handling
accidents and fewer On Site Transfer accidents. As the work processes resulting in accidents to
electrical tradesmen reflect the pattern work processes across construction, they do not explain
why proportionally more electrical tradesmen are injured in Scotland.
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Figure 30 Work process associated with fatal and injury major falls in Electrical trades

Electrical tradesmen have more accidents associated with moveable ladders; in this respect
Scotland and the rest of Great Britain are the same. It is apparent though that proportionally
more electrical tradesmen fall from scaffolding in Scotland. This effect is present in other
trades but appears to be larger amongst electrical trades.
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Figure 31 Agents associated with the fatal and major injury accidents experienced by
Electrical Trades
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4.2.4.5 Falls from Ladders and Scaffolding

It has become apparent that more people fall from scaffolding in Scotland, while in the rest of
Great Britain, more construction workers fall from moveable ladders. In order to investigate
this, the following sections illustrate the work processes, injury natures and occupations
associated with these falls.
Work processes do not differ notably between Scotland and the rest of Great Britain, although it
is clear that Scaffolding as an occupation is more associated with falls from scaffolding, while
electrical trades are more associated with falls from moveable ladders.
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Figure 32 Work processes associated with falls from ladders and falls from
scaffolding

Occupation category associated with falls from both ladders and scaffolding reflects the earlier
finding that Scotland has more craft and related manual occupations. There are no differences
in the distribution of occupation categories between falls from ladders and falls from scaffolding
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Figure 33 Occupation Category associated with falls from ladders and falls from
scaffolding

4.2.4.6 Occupations associated with falls from ladders and falls from
scaffolding

There are very few clear differences in the occupations of people falling off ladders and
scaffolding in Scotland and the rest of Great Britain. More painter / decorators fall off ladders
than scaffolding; this is equally the case in Scotland as in the rest of Great Britain. Perhaps the
only difference is the slightly higher numbers of carpenters and joiners who fall off scaffolding
in Scotland. This effect is certainly not strong and reflects the Scottish occupational
composition.
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Figure 34 Occupation Category associated with falls from ladders and falls from
scaffolding
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There has been no discernable change in the trades of workers falling from ladders and
scaffolding from 1996/97 – 2000/01. Proportionally there are fewer falls from ladders in
Scotland
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Figure 35 Falls from ladders and scaffolding by year
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4.2.5

ORGANISATION

This section focuses on the differences between the reporting organisations north and south of
the border.
4.2.5.1 Organisational Status
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Figure 36 Organisational status of companies involved in reporting fatal or major injury
accidents

Organisational status displayed in Figure 36 refers to the status of the reporting organisation;
whether it be an individual, a private company or a local authority. There is little difference
between in status of organisations reporting in Scotland and those reporting in the rest of Great
Britain. There is a slightly higher rate of individuals reporting in the rest of Great Britain,
which is likely to be due to the higher rate of self employment south of the border. There may
also be slightly more local authorities reporting major injury accidents in Scotland.
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4.2.5.2 Organisation Function

Organisation Function refers to the role of the reporting organisation in the work that was being
carried out.
The largest category “Employer” is a catch all code that would equally apply to subcontractors
and principal contractors, for an employee is necessarily employed by an employer who may
also be a subcontractor or a principal contractor.
However, leaving aside the catch all category “Employer”, of the remaining contractors,
subcontractors in Scotland account for 49% whereas subcontractors in the rest of Great Britain
only account for 30 % of fatal and major accidents. The reason for this difference is at present
unclear but it is quite possible that the coding of this field is not entirely reliable.
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Figure 37 Organisational function of companies involved in fatal or major injury
accidents

This data suggests that subcontractors in Scotland have more accidents than in the rest of Great
Britain. There are three possibilities which singly or in combination may account for this
difference:

•

There are more subcontractors in Scotland than in the rest of Great Britain, they
employ more people and therefore will account for more accidents.

•

Subcontractors in Scotland engage in more risks than subcontractors in the rest of
Great Britain. This could either be due to the nature of work or some cultural factors
as yet unidentified.

•

Coding differences resulting perhaps from different use of the terms sub and principal
contractor.
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4.2.5.3 Number of Employees

There are a greater number of accidents occurring in SMEs (1-25 employees) as there are more
people employed in SMEs than bigger firms. It is also apparent that fewer accidents are
occurring in Scottish SMEs than in the rest of Great Britain, while companies in the 26-50
category are slightly over represented in the Scottish accident figures. It is likely this is due to
the differing make up of Scottish construction; there is a greater predominance of larger firms
operating in Scotland than in the rest of Great Britain which is duly represented in the accident
figures (Table 8)
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Figure 38 Number of employees in companies involved in fatal or major injury
accidents
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Analysis of the trends by year shows that the number of accidents occurring in the SME range
(1-25) has risen and then declined in both Scotland and the rest of Great Britain with a peak in
1999/00. Accidents in firms with 25-50 employees reduced in both Scotland and the rest of
Great Britain; this improvement has perhaps been slightly greater in Scotland than in the rest of
Great Britain. Accidents in firms with more then 50 employees have reduced in both in
Scotland and the rest of Great Britain.
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Figure 39 Fatal and major accidents by number of employees and year
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The number of employees is clearly associated with the nature of the construction client. Larger
companies are more likely to be engaged in wok on behalf of Local Authorities whereas
individuals are more likely to hire smaller firms. This is unsurprising as the size of the
company reflects the relative scale of the projects; individuals tend to have smaller projects than
local authorities do.
There are few differences between Scotland and the rest of Great Britain except perhaps in the
>250 category where Scottish Local Authorities are represented more in the accident figures
than the rest of Great Britain.
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Figure 40 Fatal and major injuries by number of employees and client status
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4.2.5.4 Country
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Figure 41 Fatal and major injury accident by Local authority and country

It appears from Figure 41 that accident numbers are rising substantially in Edinburgh and
Glasgow. This effect does not appear as strongly in the rest of Scotland. This may be a
reflection of the growing construction industry in these two cities.
If growth is focussed in one area (i.e. major projects in Edinburgh - Holyrood), contractors will
be drawn from all around Scotland, often changing the location as well as the type of work that
they are used to. For example, a contractor specialising in rural house building may become
involved in a large project such as Holyrood; this contractor would be at more risk of injury
than contractors who were experienced in large city centre projects.
Naturally, any increase in the numbers of construction workers in an area will lead to an
increase in the numbers of construction accidents. However, this rapid focussed growth around
the city centres may increase the accident rate by increasing the risk factors associated with
rapid changes. This focussed growth and the resulting draw of labour from the surrounding
areas may result in a general shifting of the type of work engaged in by contractors in all areas.
This will occur when there is a large shift in the industry forcing many contractors to leave their
previous types of work in favour of the large city centre projects. This leaves a gap in the
market which will be filled by contractors who are also moving to a new field of work.
There is a danger in this that the risk factors will be increased over most of Scotland as
contractors at all levels are forced to move into areas of work that they are not previously
experienced in. Scotland would be more susceptible due to its small size relative to the rest of
Great Britain; the initiation of only a few large scale projects may affect the industry as a whole
more dramatically than in the rest of Great Britain.
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4.3

OTHER SOURCES OF DATA

•

Inspection Report Forms

HSE Inspection Report Forms (IRFs) are completed after each visit by an HSE inspector. They
comprise Key Performance Indicators (KPI) in ten areas: Management of risk, working
environment, fall from height, musculoskeletal, work place transport, stress, slips and trips,
noise, HAVS and occupational asthma. Each work place visited by an inspector is rated on
these KPIs and a note is made of shortfalls. This data is reported in the three areas which are
most applicable to fatal and major injury accidents: Fall from height, work place transport and
slips and trips.

•

Slips and trips

Slips and trips were discussed with the same frequency in IRFs in Scotland and the rest of Great
Britain. There did not appear to be any significant differences in the level of slip and trip
hazards between Scotland and Great Britain as a whole. The number of improvement notices
issued was less than 1% of the sites in which slips and trips were discussed.

•

Work Place Transport

Work place transport was discussed on 56% of visits in Great Britain but only 47% in Scotland.
This suggests that work place transport is less of a hazard in Scotland than in Britain generally.
Improvement notices which were issued to 2.7% of British (including Scottish) sites where
workplace transport was discussed but only 2.2% of Scottish sites. This difference, while not
large would be increased if Scotland had been excluded from the British data enabling a true
comparison. The IRF data is also corroborated by RIDDOR; fewer construction accidents in
Scotland were associated with transport (see 4.2.5).

•

Fall from Height

There are also differences in the numbers of inspector visits which identify falls form height as
an issue which requires discussion or improvement. On 84.3% of inspector visits to
construction sites in Scotland, falls from height were discussed; this resulted in 12.0% being
issued with improvement notices. This compared to 80.2% of British sites with only 10.8%
resulting in improvement notices. This too is corroborated by the RIDDOR data (see 4.2.5) in
which it is apparent that there are proportionally more falls from height in Scottish construction
than in the rest of Great Britain.
The detailed level of the IRF shows that the deficiencies most associated with falls from height
are systems for procurement and use of contractors. In Scotland, 46.7% of sites where falls
were discussed scored in the bottom two categories, whereas over all Great Britain, only 40.1%
scored in these bottom two categories.
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4.4

SUMMARY CHART

Table 14 summarises the key information contained in this report.
Table 14 RIDDOR Analysis Summary Table
Aspect

Factor

Observation

Seasonal Variation

No Differences

Accident Kind
Falls from Height in Scotland
Transport in Scotland
Work Process

Accident

Injury Nature

Falls from Height

No Differences

No Differences
Work Process

Falls from Scaffolding in
Scotland

Agent
Agent

Falls
from
Scaffolding

Employment status

No Differences

More non-scaffolders falling from
scaffolds in Scotland than in the rest of
GB

Self employment in Scotland

Person
Age

No Differences

Occupational Category

Craft and manual related occupations in
Scotland

Job

Carpenters and Joiners in Scotland
Occupation
Industry

No Differences

Organisation Status

Individual in Scotland
Local Authorities in Scotland

Organisation
Function

Subcontractors in Scotland
Principal Contractors in Scotland

National

Local Authorities

Focus of growth around Glasgow and Edingurgh
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4.5

LIMITATIONS

This analysis of the RIDDOR database is designed to guide the further activities; it is should not
be read in isolation, the data here is presented for corroboration by the key body consultations,
fatal accident causation analysis and the statistical data from the LFS. Without these other
indicators only tentative meaning can be inferred from the raw figures. RIDDOR data alone,
while offering many interesting leads, will not answer the research question without qualitative
and quantitative findings from within the other activities.
In common with all accident data RIDDOR is affected by a degree of under reporting; there is
however no reason to suppose that Scotland would differ from England in reporting levels of
directly employed labourers. There are less self employed in Scotland, and it is generally
accepted that the self employed are less likely to report accidents than employees. As a result
the RIDDOR analysis in Section 4 only included Employees where possible. While this does
limit the scope of this analysis, it does not affect the central research question which was based
on the HSE figures relating to employees rather than the more general worker category.
RIDDOR is also limited in the amount of information that is recorded; it is a system that is
designed to record all accidents within the work place and so cannot collect data that would be
of particular relevance to construction, such as details on the size of site, type of work or site
conditions.
Any inconsistencies within the RIDDOR database have been minimised by extensive validation
of the RIDDOR data tool. It is likely that in a database of this size, some errors will remain
(e.g. because of dual or similar inputs of the same incident), but as the sample is so large, any
remaining errors should not have any noticeable effect on the overall figures reported here.
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4.6

CONCLUSIONS

The aim of this Section was to investigate how the accident profiles differ between Scotland and
the rest of Great Britain. If there are clear differences, it is possible that they are responsible for
Scotland’s comparatively high accident rate. However if there were no clear differences, it
would be more likely that the accident rate differential was caused by more widespread cultural,
psychological or socioeconomic factors.
The results demonstrate that although the profiles are similar in many respects, there are key
areas which hint at the causes of Scotland’s high accident rate. As is often the case, these hints
provoke further questions which can be answered in other stages of this research programme. In
particular different employment patterns in Scotland suggest an industry which is either in a
different state, or is conducting different kinds of work.
1.

Comparatively few people in Scotland claim to be self-employed. It is known that the
self employed are much less likely to report accidents than those who work for an
employer; this in itself will raise the worker accident rate in Scotland. However, it
does not account for the employee accident rate, which having excluded the self
employed, still shows a higher rate in Scotland.

2.

Scotland has proportionally more accidents involving craft and manual related
occupations. The most likely explanation for this is that craft and manual related
occupations make up a larger proportion of the work force in Scotland than in the rest
of Great Britain.

3.

There are more falls from scaffolding in Scotland, and more falls from moveable
ladders in the rest of Great Britain. Intriguingly, in the rest of Great Britain,
Scaffolders are by far the most likely to fall off a scaffold, however in Scotland, other
tradesmen are almost as likely to fall from scaffolding. This suggests that scaffolding
in Scotland is used for different processes and in different ways from the rest of Great
Britain.

4.

It could be that the differences mentioned above are all independent contributors to the
Scottish accident rate, but it is more likely that they are caused by some common
factors. It could be that the nature of Scottish construction is different; Scottish
construction could be constructing different types of things which require a different
make up of skills and equipment. Alternatively, there could be a lower level of
mechanisation in Scottish construction, thereby necessitating more manual workers.

It seems from these key differences that the Scottish accident rate is at least partially attributable
to specific industry factors rather than more widespread social or cultural factors. However this
analysis can only highlight areas for possible investigation, it is not possible to determine with
any surety the causal links in a system by only considering the relative frequency of various
characteristics of accidents.
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5.
5.1

FATAL ACCIDENT CAUSAL ANALYSIS

INTRODUCTION

The objective of this section is to provide structured evidence of human and organisational
factors underlying fatal construction accidents in Scotland and to perform factor analysis in
comparison with findings from prior HSE research covering accidents in England.
In 2000/1 there was an increase in fatal accident numbers across all areas of industry. BOMEL
undertook a major study for HSE examining accident data, sector reports and some 200 fatal
accident investigation files from the period 1996/7 to 2000/1 to examine trends and to look at
wider causative factors that may be affecting safety. 200 fatal accident investigation files were
examined using an accident taxonomy developed from the Influence Network which
distinguishes human, organisational and hardware factors in relation to the personnel, the work
organisation, the corporate policies and wider environmental influences.
Of these 200 files, 68 related to construction across Great Britain. These were supplemented by
27 further fatal construction accident investigation files from Scotland. It was then possible to
analyse the data set in order to compare the causation factors in Great Britain with the detailed
factors that occurred in the Scottish Construction accidents
These data were expanded by the addition of 27 further fatal construction accidents from
Scotland in the present study. These accidents were analysed using the same Influence Network
pro-forma.
The larger sample size is comparable with the existing dataset for other GB regions enabling
more meaningful comparison. The structured analysis of causal factors in fatal accidents
conducted in this way will help inform the fieldwork and will give insight to this high profile
part of the accident data which may be too sensitive for field work to pursue directly. It will
ensure maximum value and learning is derived from HSE’s investment to date in investigating
these accidents.
A brief overview of the development of the framework and the coding template is given in
Appendix B. The steps to expand the Scottish data are set out Section 5.3.
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5.2

OVERVIEW OF PRIOR RESEARCH RESULTS

5.2.1

Introduction

In order to gain a comprehensive understanding of the possible common causal factors
associated with fatal accidents at work, an extensive review of 191 fatal accident cases was
undertaken in the original study. A sample of fatal accident investigations was selected across
all sectors of industry for the period 1996/7 to 2000/1 and the associated investigation
documentation for each was collected for review and analysis. The sample covered all
industrial sectors but 34% (68 cases) related to construction, broadly in line with the proportion
of fatal accident attributed to activity in this sector. Of the 68 construction cases, only five
related to fatalities in Scotland.
The following sections therefore demonstrate the overall and construction-specific nature of the
findings. Details in relation to any Scottish / wider GB comparison will follow the extended
scrutiny of files in the current research.
5.2.2

Findings From Fatal Accident Investigation Reports

The results of the fatal accident investigation review are presented below. Firstly the combined
results from all fatal accident investigation files are summarised followed by a break down of
results for the construction sector of interest. As previously stated, the template used to extract
and code the data was closely structured around the Influence Network (IN) and therefore the
analysis was structured similarly for ease of interpretation.
The sets of graphs which follow, consist of a global ‘Influence Network’ perspective containing
all the network factors to indicate those that are particularly dominant. This presentation is
followed by a series of graphs which break down the key results and display the more common
detailed deficiencies that have been uncovered. It should be noted that the information elicited
from the files is very much dependent on the contents available within the file and the direction
of the investigation undertaken. Such constraints mean that although some factors may not have
been highlighted, this does not necessarily mean that they are not contributory to the accident; it
may be that such information could not be gleaned from the file alone.
5.2.2.1 All Fatal Accident Investigation Files to Date – A Global Perspective

Figure 44 displays the results from all the files reviewed in the study. The bar colours represent
the different levels of the Influence Network (red, blue and green for the direct, organisational
and policy levels respectively). The graph shows that most common influences evident for the
sample of accidents reviewed, were problems with situational awareness; competence; planning;
tools, equipment and PPE; safety culture; work environment; safety management and general
management; compliance; procedures; and communication issues. This selection suggests that
a mixture of human, hardware and organisational factors are the underlying causes in the
accident sample. In order to understand the specific deficiencies within each of these broad
categories it is necessary to drill down into each factor and examine the nature and frequency of
the precise failings highlighted in the review.
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IN Factor Causes
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Figure 42 Graph showing distribution of deficiencies across whole sample
5.2.3

Construction (N = 68)

In the sample of 68 construction accidents reviewed from across Great Britain, the most
frequently identified deficiency (Figure 43) is a lack of situational awareness on the part of the
person who was killed. Unusually (compared with the other sectors reviewed) this is closely
followed by work environment although this is almost undoubtedly a result of the number of
falls from height accidents reviewed in the sample. In falls cases the detailed deficiency
‘unprotected height’ will have been highlighted as an indication of wider work environment
failings.
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Construction - All IN Factor
Sit Awareness
Work Env
Competence
Planning
Tools, Equip, PPE
Mmt & Supervision
Safety Culture

IN Factor Causes

Compliance
Safety Mmt
Procedures
Contracting Strategy
Training
Comms
Team working
Recruit & Selection
Equip Purchasing
Design
Fatigue
Inspect' & Maintenance
Incident Mmt & Feedback
Pay & Cond's
Company Profit
0

10

20

30

40

50

60

70

Number of Accidents N = 68 (out of 68 required)

Figure 43 Construction – All IN factors
Although the work environment factor is a specific issue in construction, otherwise there
seemed to be a pattern emerging common to all industry sectors. There appears to be a tripartite
relationship between situational awareness, individual competence and deficiencies in planning.
There is a high frequency of poor situational awareness coupled with poor competence (in the
form of ‘inappropriate actions being chosen/applied’) and poor planning in the form of deficient
risk assessments and/or method statements.

From interpretation of the above results it appears as though there are real failures in
organisations’ abilities to assess risks adequately and communicate these risks to workers in
order to ensure that they are not only aware of the risks they are exposed to, but also able to
behave appropriately in the face of such risks by following a set of practical and workable
procedures laid out by management. Such shared deficiencies, frequently associated with the
most serious accidents in both the agriculture and construction sectors, may be an indication of
some of the possible levers for reducing accidents in the future.
There may of course be other reasons why construction workers are not showing an appreciation
of the scale of the risks that they face; it may not be a direct function of poor situational
awareness in itself but possibly a function of the macho risk taking culture reported to be so
prevalent in the industry and possibly as a result of general complacency resulting from working
in a high risk environment on a daily basis. This might also account for why both competence
(incorrect action chosen) and compliance are being highlighted in the fatal accident
investigation reviews (Figure 43). Construction workers may be aware of the risk but modify
their behaviour to conform with the culture of the work site rather than the specifics of a written
risk assessment. Such a suggestion was supported by discussions with inspectors conducted as
part of the study, and appears to be given some support from the fatal accident investigation
review given the recurrence of safety culture as a contributory factor with particular emphasis
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on both overt lack of management commitment to safety and the fact that short cuts are often
known about by management but appear to be tolerated.
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Figure 44 Construction - detailed deficiencies under Situational Awareness,
Competence, Compliance, Planning, Procedures and Safety Management in
Construction
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Again, deficiencies in standards of Tools, Equipment and PPE are a common theme emerging
from the review (Figure 45) with basic equipment either not being to standard, simply not
available or in an inadequate state of repair and maintenance.

22

D12

Tool/equip not avail

Tools, Equip, PPE

Organisational Factors - Details

Tool/equip not to std

20

Inad repair/main

17

Tools/equip not used

11

Inadequate RA

6

0

5

10

15

20

25

Frequency of Occurence in 68 Construction Files

Figure 45 Construction - detailed deficiencies under Tools, Equipment and PPE

Interestingly in the construction cases reviewed, deficiencies in Management and Supervision
were highlighted as one of the more common organisational failings (Figure 46) along with
deficiencies in Contracting Strategy at the Policy level. Such weaknesses may be a feature of
the high level of contractorisation in the industry and inadequate attention to its proper control.
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Figure 46 Construction - detailed deficiencies under Management and Contracting
Strategy
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5.3

EXPANSION IN THE SCOTLAND / GB STUDY

5.3.1

Objective

The objective in expanding the fatal accident investigation review in the current Scotland study
is:

•

To provide structured evidence of human and organisational factors underlying recent
fatal construction accidents in Scotland and to perform factor analysis in comparison
with findings from this prior HSE research covering accidents in England.

5.3.2

Activities

Detailed scrutiny of the original dataset shows that although some 20% of the cases panindustry were from Scotland, only 7% of the construction sample set (five cases of 68) were
notified from Scotland. The data will therefore be re-analysed from a regional perspective,
across all sectors as well as with specific reference to construction.
However, as described above, the earlier analysis demonstrated a slightly different profile for
construction accidents (because of the need to control the work environment associated with a
construction site) and therefore the sample set has been expanded with scrutiny of more
construction fatal accident investigation files from Scotland so that around 50% of the fatal
accidents in the period 1996/7 to 2001/2 are covered in the sampling. Some 27 fatal accident
files have been supplied to BOMEL by HSE for this purpose. The larger sample size will be
comparable with the existing dataset for other GB regions enabling more meaningful
comparison.
The structured analysis of causal factors in fatal accidents conducted in this way serves to
inform the field work and, focusing on fatalities, gives insight to this high profile part of the
accident data which may be too sensitive for field work to pursue directly. It will ensure
maximum value and learning is derived from HSE’s investment to date in investigating these
accidents. Use of the IN, as shown, will provide a robust and structured approach to examining
causation to be carried forward, as appropriate, in the field work investigations.
5.4

METHOD

5.4.1

Reliability

This analysis relies upon the assumption that accident investigation files coded using the same
pro-forma, will, despite being coded by different coders at different times, be comparable. The
tool is made more reliable by the detailed nature of the pro-forma, the training procedure for
coders and the reliability checks. However, the accident investigation files are compiled to
provide evidence for prosecution in respect of breaches of specific legislation; they are not
written with research in mind. As a result, accident files vary greatly in the amount of
information they can provide particularly in relation to human and organisational factors.
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5.4.1.1 Pro-forma Training

A training procedure was developed to ensure consistent coding of the accident files. It was
particularly important that the Scottish files were coded in the same way as the files from the
rest of Great Britain. The training materials were therefore taken from the previous study.
There were three stages to the training. Initially the coder was given the accident summaries
from and codes from the previous study. These were read and coded, and the results compared
to the original coding. In this way, the coder was familiarised with the style of summary and
coding that was required. The second stage employed some case study materials from the
previous study. A sample of Witness statements and Inspectors reports had been retained for
just this purpose. These gave the coder a realistic preview of the nature of the information upon
which the coding was based. In the same way as before, the coder applied the pro-forma to
these files and compared the results to those recorded for the same accident in the previous
study. The final stage was a repeat of the first: the coder was given the opportunity to review
the summaries of approximately 20 fatal accidents and apply the pro-forma. These results were
compared to the original results and when a 70% match between the two was obtained, the
coder was judged to have completed the training and allowed to move on to code the new
accidents from Scotland.
5.4.1.2 Inter-rater reliability

In order to ensure consistency of coding, a random sample of the Scottish accidents was second
coded by another member of the Human Factors team. This second coder underwent the same
training sequence before coding seven out of the 23 Scottish cases. The reliability of the
summaries was also assessed: Both coders wrote summaries for four of the accidents, these
summaries both described the accidents in the same way, picking out the same major details.
The measurement of inter rater reliability was calculated by the number of factors agreed upon
by both raters divided by the total number of factors implicated by both raters. This gave rise to
an inter rater reliability of 0.66.
This figure while not being especially high is adequate for the purposes of this research, but it
does remind the reader that the causal analysis of accidents will always maintain a degree of
subjectivity even when this is reduced by the application of a structured pro-forma.
5.4.1.3 Reliability of factors and causes per accident

The inter rater reliability measured the degree to which two separate raters agreed on the coding
of the Scotland cases, however, this does not necessarily provide a measure of comparability of
the coding between the Scotland cases and those from Great Britain which were rated during the
previous research. It is clear that any differences in the factors and causes between Scotland
Great Britain may reflect genuine differences rather than coding variations. The only reliability
comparison that can be made between the two data sets is the number of causes and factors per
accident. While this by no means a perfect inter rater test, it does provide evidence that they
have been coded in the same style.
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Table 15: Number of factors per accident
Factors
Accident
Rest of UK

Scotland

Number of Factors

522

Number of Accidents

63

Number of Factors

231

Number of Accidents

27

per

8.29

8.5

The number of factors identified by each coder is remarkably similar. This demonstrates the
reliability of the proforma and the standardising effect of the training period
Table 16: Number of causes per accident
Causes
Accident
Rest of UK

Scotland

Number of Causes

887

Number of Accidents

63

Number of Causes

375

Number of Accidents

27

per

14.1

13.8

Scotland and the rest of the UK have approximately the same number of detailed causes per
accident. This further supports the comparability of the data, suggesting that any observed
differences between the Scotland and the rest of the UK are due to differences in the nature of
accidents rather than systematic errors in the coding.
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5.5

RESULTS

5.5.1

Descriptive information

The sample is made up of 191 fatal accident investigations from all sectors which were analysed
in study (ref 998)(date). Of these, 50 were from Scotland, and of those, 4 were in construction.
These were supplemented with 23 further fatal accidents from Scottish Construction. In total 27
construction fatal accidents have been included from Scotland and 63 from the rest of Great
Britain. Scottish accidents from all sectors will also be considered in this analysis.
Table 17: Make up of sample groups
Scotland (in
sample)

Rest of UK (in
sample)

Blanks

Total

Construction

4 (23)*

63

0

90

All Sectors

50 (23)*

111

30

214

* Fatal Accidents added to analysis during current study

The construction accidents included in the study make up 33.3% and 13.1% of construction
industry fatalities in Scotland and the rest of Great Britain respectively.
Table 18: Proportion of sample to population

Construction

Scotland
(in
sample)

Scotland (in
RIDDOR)

Proportion
in sample

Rest of
GB (in
sample)

Rest of GB
(In
RIDDOR)

Proportion
in sample

27

81

33.3%

63

480

13.1%
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Proportion of cases form Scotland and the rest of
Great Britain

Percentage (% )
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Figure 47 Proportions of sample group by region
5.5.1.1 Accident Kind

It is evident from the graphs below that the sample adequately reflects the accident kinds of
construction industry fatalities. The accident kinds are classified slightly differently in the Fatal
Accident Investigation for the RIDDOR data, but broadly speaking the mapping is clear: “Fell
from height” equates to “High fall” and “hit by moving, flying or falling object” equates to
“struck by” and so on.
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Figure 48 Accident Kinds within sample

87

Hit by
something
fixed /
stationary

120
100

Frequency

80
Scotland

60

Rest of GB

40

LOW FALL

FIRE

DROWNING/ASPHYX

MACHINERY

VOLT

COLLAPSE/OVERTRN

TRANSPORT

STRUCK BY

HIGH FALL

0

FALL

20

Accident Kind

Figure 49 Accident Kind within all construction fatal accidents from RIDDOR

5.5.1.2 Year

The proportions of accidents in Scotland and the rest of Great Britain remained relatively
constant between 1997/97 and 2000/01. No accidents were included from the rest of Great
Britain in 2001/02 because at the time this data was collected, these investigation reports were
not available; when the additional Scottish accidents were analysed, 2001/02 reports had
become available for analysis. It is unlikely that this will have any effect on comparisons
between Scotland and the rest of Great Britain.
5.5.1.3 Occupation

The occupations of the deceased persons included in the sample reveal little. It is unsurprising
that they are predominantly if not exclusively made up of manual trades. Labourers are most
common in the sample, scaffolders, builders and roofers feature strongly, most probably due to
the increased risks of working at height.
5.5.1.4 Age Profile

The sample size is too small to draw any conclusions on the age of deceased persons but there
do not appear to be any systematic effects influencing the distribution.
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5.5.2

Findings

The output from the causal factor analysis is presented at the Influence Network factor level and
then broken down into individual causes. Each graph shows the percentage of cases in Scotland
and the rest of Great Britain which cited a particular factor or cause as contributing to the
accident.
Each cause was also given a certainty rating. This was either a 1 or a 2 according to whether the
evidence for each cause was clearly present in the accident file or whether it had to be inferred
from other information contained within the file. Each definite graph of causes will be followed
by a similar graph which will include both the definite and inferred causes. More credence
should be given to the certain causes in which the evidence was clearly presented in the accident
files; the addition of the inferred causes will enrich the data, but possibly at the cost of a degree
of precision. It is not possible to present the certainty of the factors as each factor may contain
more than one cause, with each cause having a different degree of certainty.
It should be noted that the factor level is built from an amalgamation of similar causes. In one
way this represents a strength by increasing the robustness of the findings; however, it can also
limit the interpretation by decreasing the richness and specificity of the data. Readers should
also bear in mind that if one cause within a factor is associated with an accident, it will count for
the same as an accident which has four causes from one factor associated with it: there is no
attempt to weight these to take account of this
Care must also be taken not to over interpret the data. The Scotland sample is relatively small
so small differences between Scotland and the rest of Great Britain should not be relied upon.
However the findings are useful to triangulate with supporting evidence from other streams of
the current research.
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Figure 50 All Factors associated with fatal construction accidents (Note: 1 Scottish
case = 4%, 1 GB case = 1%)
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Figure 50 shows all of the factors where inadequacies were implicated in any of the accidents.
The overall shape of the data appears similar, but there are also clearly factors in which
Scotland and Great Britain differ substantially. The most frequently cited factors: Situational
awareness, planning, competence and Tools, equipment and PPE have all been cited with
approximately equal frequency in Scotland and the rest of Great Britain.

•

Factors which are cited more frequently in Scottish accidents include Training,
Procedures and Design.

•

Factors which appear to feature less highly in Scottish accidents than accidents in the
rest of Great Britain include Compliance and Work Environment.

A full discussion of the results is included in the discussion section.
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5.5.2.1 Direct Level

The direct level refers to the immediate workplace influencing factors that have a bearing on the
human and technical conditions which can lead to unsafe acts and/or technical failures that are
responsible for the accident.
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Figure 51 Direct Level Factors (Note: 1 Scottish case = 4%, 1 GB case = 1%)

Generally Scotland has fewer direct factors implicated in fatal accidents than the rest of Great
Britain. The only areas in which Scotland has more direct factors are Tools, Equipment and
PPE and Health, although the differences are too small to draw any strong conclusions from
this. The overall picture may suggest that the immediate work place influencing factors cause
fewer fatal and major accidents in Scotland than in the rest of Great Britain.
Failure to comply with or obey procedures, rules, standing orders or regulations – a lack of
Compliance is cited as a causal factor more often in the rest of Great Britain than in Scotland.
This may seem counter intuitive, for there is an apparently higher accident rate in Scottish
construction; one might imagine that where there are more accidents, construction workers are
less likely to be complying with instructions. On the basis of the direct factors alone, this
conclusion would not be valid: To say that more British accidents are caused by failure to
comply with procedures, does not mean that in Scotland there is a high level of compliance; it
simply means that fewer Scottish accidents in the sample were caused by failure to comply. It
is quite possible that in Scotland there tend to be fewer instructions, if that is the case, then the
accident would be caused at the organisational level by a failure to have proper procedures:
Compliance would become irrelevant if there are no procedures, rules or standing orders in
place.
In the same way that Scottish accidents seem to have fewer direct factors, there are also fewer
direct detailed causes in Scottish accidents compared to the rest of Great Britain see Figure 52
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Figure 52 Direct Level Causes (Certain and inferred)(Note: 1 Scottish case = 4%, 1
GB case = 1%)

The issue of compliance becomes clearer when the detailed causes are examined. Only 7% of
the Scottish cases cited violation of adequate procedures as a cause, compared to 46% in the rest
of Great Britain. This discrepancy accounts for the low level of compliance noted at the factor
level; the specific mention of “adequate procedures” brings into focus the issue that in Scotland
there appear to be fewer “adequate procedures” that have not been complied with.
Other causes which appear significant include: PPE Tools and Equipment not used, PPE Not
used or not trained and inadequate risk assessment. It seems that in Scotland, even when PPE is
provided, it is not always used. The reasons for this are not entirely clear, and some might
argue that a macho culture is to blame. This conclusion is not borne out within the current
research; the cause “not used / not trained” is defined as “workers were not trained, directed or
aware of the need to use PPE.” Equally “Inadequate RA” refers to “inadequate assessment of
the needs / risks.”
These causes suggest strongly that inadequate training and the assessment of risks are more
likely to be reasons that PPE is not always used. Had a macho culture been responsible, the
Compliance factor would have been implicated more often as direct causes would have included
“Violations save time” and “Violation / improper performance rewarded.”
It has been suggested that Scottish weather represents a major hazard to construction workers.
It is indeed the case that Scotland experiences more extreme weather than elsewhere in Great
Britain, however these results did not support the weather as a major cause of death or major
injury. It is the case that the “Light levels extreme” featured more often in Scotland, but the
difference is far too small to prove conclusive.
The causes that were flagged as certain show a very similar profile to those flagged inferred.
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5.5.2.2 Organisational Level

Organisational Level refers to the underlying organisational influencing factors that affect the
human and technical conditions of the working environment and therefore shape the occurrence
of human / technical failures.
Overall Scottish accidents have more organisational factors identified as causal factors than the
rest of Great Britain (see Figure 53. This is in contrast with results from the direct level, in
which Scotland appeared to have fewer direct level factors and causes. This implies fatal
accidents in Scottish construction appear to have more organisational factors rather than
personnel or direct factors but could possibly be influenced by different styles of investigation
in light of the different legal systems either side of the border.
The organisational factors which distinguish Scotland from the rest of Great Britain are
“Procedures,” “Training,” “Design” and to a lesser extent “Planning.” More accidents in
Scotland were attributable to these factors than elsewhere in Great Britain.
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Figure 53 Organisational Level Factors

Focussing in on the factors helps clarify the findings from the direct level: for example the
factor “Procedures” is defined as: The system that ensures that the method of conducting tasks
and or operations is explicit and practical. Procedures occur more frequently as a causal factor
in Scotland, suggesting that procedures are less adequate in Scotland. This in turn explains why
at the direct level, Compliance is not rated as a problem factor in Scotland: Compliance
deficiencies presume the existence of adequate procedures; failure to comply with inadequate or
nonexistent procedures cannot be cited as the cause of an accident at the direct level although
this deficiency also shows up at the organisational level.
The prevalence of Training as an organisational level causal factor also mirrors the direct level
where PPE was under utilised because “workers were not trained, directed or aware of the need
to use it”. It is likely that the co-occurrence of poor training and inadequate procedures would
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increase the risk: poorly trained individuals require more prescriptive work methods if safety
performance is to remain uncompromised.
It is also interesting that Design appears to be a more frequent factor in Scottish fatal accidents
than in the rest of Great Britain. While it is conceivable that designs in Scotland are more
hazardous than in the rest of Great Britain, it is unlikely that design standards would differ
significantly either side of the border. A more convincing explanation for this apparent
discrepancy lies in the time at which the coding took place. The Great Britain sample were
coded in 2001, before a significant shift of emphasis in construction safety onto the role of
designers. This relatively recent focus on designers has meant that all health and safety
professionals are recognising designer issues more easily and with greater accuracy than before.
As a result this project has correctly recognised and coded a number of design issues which
were possibly less salient to investigators three years ago and so were not noted with as much
frequency.
At the detailed cause level (see Figure 54) it is possible to identify in more detail the
deficiencies associated with the organisational factors. Training and procedures were the main
factors that were cited more frequently in Scotland. The causes bear this out: “Training not
provided” and “Training need not identified” were both notably more frequent in Scotland than
the rest of Great Britain. Procedures were most influenced by “Work practices not appropriate”.
Not all significant causes are reflected at the factor level; some causes are obscured as they are
summed together. One such cause that is clearly significant on its own but does not contribute
to a significant factor, is “Best equipment not purchased”. This acts at the organisational level
as it is due to failures in purchasing practice.
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Figure 54 Organisational causes (Certain and inferred)

Overall, the organisational causes of accidents that appear to be overrepresented in Scotland are
a lack of training, a lack or adequate work practices and a failure to purchase the best equipment
for the job. Management and Supervision failings does not seem to be as much of a cause of
accidents as it is in the rest of Great Britain. The reasons for this are not clear, but it is possible
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that where there is a lack of training amongst labourers and manual workers, there is also a lack
of training amongst supervisors, if this were the case a lack of training and inadequate working
practice would probably emerge as the dominant cause rather than a lack of supervision.
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5.5.2.3 Policy Level

Policy Level comprises the policy and corporate level influencing factors that determine the
organisational processes. Factors and causes at this level are difficult to identify with any
certainty from fatal accident investigation files unless policy failures are specifically in the
inspectors report or witness statements. It is the case with any accident investigation , that less
direct factors like policy or environmental are difficult to identify, especially when evidence is
sought after the fact from investigation files. Despite this, policy has a substantial effect on
safety and so must be considered in relation to accidents.
Safety Management is the policy factor most frequently identified by investigators where
failings impact on safety. It is perhaps stating the obvious to implicate poor safety policies with
accidents, but nonetheless it is an important statement to make. Contracting Strategy and the
health and safety implications associated with it is the next most important policy level factor.
It is not possible to say with any certainty that there are differences between Scotland and the
rest of Great Britain on Policy Factors because of limited or incomplete evidence from some of
the files.
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The Policy level causes in Figure 56 are more enlightening than the factors. Although there are
few differences between Scotland and the rest of Great Britain it is clear that the within the
Safety management factor, “Inadequate reporting” and “Inadequate correction of prior hazards”
are implicated in 12% of Scottish accidents but very few accidents in the rest of Great Britain.
This finding may appear noteworthy, but it must be considered that 12% of the Scottish cases
only represents 3 cases from the sample of 27.
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5.6

DISCUSSION

5.6.1

Summary / discussion of important factors

The factors associated with the fatal construction accidents in this study are summarised below.
Each of the tables below.
5.6.1.1 Direct Level

Detailed Causes
Unaware of Risk
Inadequate Risk Assessment
No appreciation of scale of risk
PPE Not used / Not trained

Factors
Procedures
Training
Design
Planning

Table 19 Direct level deficiencies which are more common in Scottish fatal cases
examined

It would appear that the main areas in which Scottish accidents differ at the direct level relate to
risk awareness and PPE use. While these are not the leading direct level causes identified, these
are the only areas in which the two regions differ. There are fewer direct factors and causes
associated with fatal accidents in Scotland. This may suggest that accidents in Scotland are
more associated with Organisational failures rather than direct level factors.
5.6.1.2 Organisational Level
Factors
Procedures
Training
Design
Planning

Detailed Causes
Work practices inappropriate
Training need not identified
Training not provided
Best equipment not purchased
Inadequate Risk Assessment

Table 20 Organisational Level deficiencies which are more common in Scottish fatal
cases examined

The organisational libel deficiencies identified corroborate the direct level deficiencies by
identifying risk assessment as an area in which Scotland performs worse than the rest of Great
Britain . Equally lack of training is a recurrent theme at both direct and organisational levels.
The fact that there are more organisational level factors could suggest that there are greater
differences between Scotland and the rest of Great Britain at the organisational level than ant
the direct physical level
The causes seem to fit into two categories: a lack of knowledge and a lack of funding /
investment. Organisational knowledge is deficient when training needs are not identified,
equally inappropriate work practices and inadequate risk assessment may also be seen as
knowledge failures. On the other hand, failure to provide training and not purchasing the best
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equipment could be attributable to a lack of funding / investment . It should be noted that these
are speculative interpretations.
5.6.1.3 Policy Level
Factors
No Factors are implicated more in Scotland

Causes
Inadequate Reporting
Inadequate correction prior hazards

Table 21 Policy level deficiencies which are more common in Scottish fatal cases
examined

As causes become more distant from the direct accident scenario, they become harder to
identify.
Despite the difficulties in identifying policy factors and causes, the Scottish profile was
remarkably similar to the rest of Great Britain except for one aspect: “It seems that fatal
accidents in Scotland are much more likely to be associated with a poor performance in “safety
reporting” and “prior hazard correction”. These deficiencies relate to failures on the part of the
company to take heed of prior accidents and correct the hazard, frequently this because
accidents or incidents were not reported. Such learning systems are generally regarded to be
attributes of organisations with a more mature and developed safety culture.
It is of concern that under reporting of previous accidents has been noted more by inspectors in
Scotland. Intuitively, one might expect under reporting to be lower in Scotland, leading to a
more accurate but higher accident rate than in the rest of Great Britain. If it is the case that there
is more under reporting in Scotland than in the rest of Great Britain, it is possible that the
Scottish accident irate is in fact even higher than previously thought
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5.6.2

Influence Network mapping

The Influence Network factors can be graphically represented to demonstrate the similarities
and differences between Scotland and the rest of Great Britain as shown in Figure 57 and Figure
58.
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Figure 58 Factors influencing fatal construction accidents in the rest of Great Britain

Inspection of the two Influence Networks reveals just how similar fatal accidents are in Scotland
and the rest of Great Britain. The focus of this study has been to identify any differences
between the causes of fatal accidents in Scotland and the rest of Great Britain. While some
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differences have emerged and been discussed, the overwhelming impression of these figures is
one of similarity. At the direct level, factors occurring in more than 50% of accidents, are the
same in Scotland and the rest of Great Britain bar one.
The organisational level shows more differences, but these are mainly differences by degree;
small differences are inevitable and not necessarily significant.
The few differences that do emerge are worth considering. Firstly, at the direct level, lack of
Compliance is associated with more than 50% of accidents in the rest of Great Britain, but less
than 35% in Scotland. This suggests that failure to comply with regulations causes more
accidents in the rest of Great Britain than in Scotland. Conversely, lack of training appears to
be a factor in more than 50% of Scottish cases but less than 35% of accidents in the rest of
Great Britain.
It is important to note that this representation does not indicate causal links between the levels;
this is an amalgamation of all the causal factors and so does not represent any one particular
accident, it would be unusual for one accident to be attributed to so many different factors.
Whilst the Influence Network allows causal links to be investigated, the dataset available here is
too small for meaningful evaluations.
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5.7

USES OF THE RESULTS

There are a number of limitations to this study in terms of sample size, purpose of investigation
reporting and coding bias, which prevent widespread generalisation from this study. However,
this study is a small part of a larger research programme using a multi method approach to
tackle the question of the differential accident rates. In this context, the results form this study
can provide insights and hypotheses for testing in the other phases of the research.
5.7.1

Quality of information

The quality of the information in the files varies to a large degree. While some files contain
extensive documentation relating to the case, others may contain little more than the RIDDOR
report, a short narrative of the accident and one or two witness statements. Such variation
appears to be largely dependent on whether or not a prosecution was taken against the client
concerned. In cases where information is limited, this impacts on the level of detail researchers
are able to extract from the file. The result of this is that factors that may well have contributed
to the accident simply cannot be inferred from the documentation alone and may be missed.
As well as quality issues there is of course the nature and purpose of the investigation files
themselves to consider. Investigations are undertaken to identify whether or not there were
failures on the part of the duty holder to ensure a safe working environment and to prosecute
where there is sufficient evidence to demonstrate such failures. The result of this is that
investigations tend to be focussed on casual factors that are related to breaches of specific
regulations and therefore it is unsurprising that such failings as inadequate/lack of risk
assessments are frequently highlighted as these represent relatively straightforward regulatory
pinches. Despite this constraint, the fact that the review was still able to uncover such factors as
safety culture demonstrates that additional information could be inferred from the files.
5.7.2

Sample size

The size of the sample is clearly a limitation to a study of this nature. In particular the
diminutive size of the Scottish sample (n=27) reduces the reliability of the comparisons.
5.7.3

Coding Biases

As with any accident coding system, the Influence Network Pro-forma relies on the subjective
judgement of the coder. The degree of subjectivity can be controlled within the tool by
providing specific descriptions of factors and causes that can be identified within the accident
scenario. The descriptions must be highly specific to if they are to reduce the level of
subjectivity. However, the possible causes of an accident are infinite, if the causes in the pro
forma are too specific, causes may only be associated with one accident. The aim of the pro
forma is to identify common characteristics of accidents and so codes must be sufficiently
general to apply to more than one accident. There will always be a tension between the
specificity and of accident taxonomies; the influence network pro-forma is designed to more
generalisation than it is specific. This means that it is strong at finding commonalities and
differences, but its reliability suffers because it is weaker at specifying the cause of an accident.
This study made use of previous research using the IN pro-forma to provide a comparison group
from the rest of Great Britain. There is a danger, bearing in mind the subjective element of the

102

pro-forma, with using data which has been coded by another rater two years previously. Firstly
different coders could develop distinct response styles to the pro-forma which reflect their
underlying theories and opinions about accident causation. This response style bias was limited
with a lengthy training period in an effort to standardise the use of the pro forma, however,
differing knowledge or understanding by the coders could also lead to systematic bias.
Differing knowledge or awareness of issues may be more influenced by time than coder. For
example, the vital role of Designers in construction safety is currently being stressed by the
HSE; it has come to the forefront of many safety professionals’ minds and so is more likely to
be recognised during the coding process than perhaps it would have been two years ago.
5.7.4

Implications Of These Limitations

As a result of the small sample size and possible influences of bias between coders, these
findings are in no way presented as definitive. Instead, they should be taken as indicators
suggesting areas of difference between Scotland and the rest of Great Britain. This qualitative
process of classifying and comparing causal factors has generated a series of hypotheses to be
corroborated or rejected by the other strands of this research program. Equally, this study can in
itself act to corroborate or contradict other findings.
It should also be noted that the focus of this study is to identify differences in the pattern of
accident causation which might account for the Scotland’s apparently higher fatal and major
accident rate. Consequently, discussion of the results has not necessarily highlighted the factors
which are most commonly associated with fatal accidents, but instead has concentrated on areas
of difference.
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5.8

CONCLUSIONS

The objective of this section was to use the influence network pro-forma to identify objectively
differences in the pattern of human and organisational factors that underlie fatal accidents in
construction. A number of points emerge from the scrutiny of the fatal accident investigation
files that are worthy of comment here:
1.

The similarity between the accident profiles of Scotland and the rest of Great Britain is
striking. It does not appear that Scotland’s high accident rate is caused by one or two
obvious human or organisational factors that affect Scotland in a unique way.

2.

There are differences in the distribution of factors across the levels. Scotland has
fewer direct level factors and causes but more at the organisational level. This would
suggest that the underlying causes of Scottish accidents tend to be at the organisational
rather than direct level.

3.

Differences also emerge from the factor and subsidiary cause profiles: Scottish
accidents are more likely to be attributable to low levels of training or inadequate
procedures than accidents in the rest of Great Britain. It is possible that these two are
linked; poor training may lead to a lack of knowledge with which to develop adequate
procedures.

The findings and conclusions presented here should be understood in terms of the wider
research programme. They should not be taken as free standing, but used to inform the field
work phase as well as providing corroboration or rejection of the findings and hypotheses from
other strands of the research.
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6.
6.1

NOTIFIER SURVEY

INTRODUCTION

In 2002, BOMEL conducted telephone interviews with over 1000 people who had notified
major or over three day injury accidents within the construction industry56. Accident details
pertaining to the circumstances, the nature of the construction work (client type, size of project,
size of company), the attributes of the injured party (training, time on the site, employment
status etc); and potential risk controls were gathered.
Around 10% of these accidents occurred in Scotland; in the course of this project, the data set
was reanalysed to compare Scotland with the rest of Great Britain. Full details of the
questionnaire and methodology can be found in the original report 56.

6.2

RESULTS AND DISCUSSION

The questions asked fell into four general categories: general site information, notifier’s role,
the injured party and the accident. A thorough reanalysis comparing responses from Scotland
with those in the rest of Great Britain did not show any significant differences in any of the
areas of questions addressed. As this result is consistent with all the other findings of this
research, it was unnecessary to report the comparisons in detail.
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7.

7.1

UNDERSTANDING THE SCOTTISH DIFFERENTIAL:
ANALYSIS OF RIDDOR AND LFS DATA
INTRODUCTION

The analysis in Section 3 revealed that the composition of the Scottish construction sector
workforce differed from that observed within the rest of Great Britain. Most importantly, the
occupational composition of employees within the Scottish construction sector is relatively
concentrated within manual occupations compared to that observed south of the border. Given
the higher rate of manual employment, employee injury rates in Scotland may be expected to be
higher than those observed elsewhere in Great Britain.
As stated previously the two main sources of workplace injury information in Great Britain are
the flow of injury reports made under the Reporting of Injury, Diseases and Dangerous
Occurrences Regulations (RIDDOR) and the results of questions included in the Labour Force
Survey (LFS). This section utilises data from both these sources to consider whether the
Scottish differential in the employee injury rate can be explained by observable differences in
the composition of the construction sector, or whether some residual element remains. Section
7.2 presents an analysis of RIDDOR data. Occupationally specific injury rates for employees in
the construction sector are estimated, with comparisons being made between Scotland and the
rest of Great Britain. The Scottish differential in employee injury rates is decomposed into a
‘rate effect’ and an ‘occupation effect’. Section 7.3 presents results of analysis based upon the
LFS. Multivariate statistical techniques are used to identify whether, after controlling for
personal and job related characteristics, Scottish employees are at an increased risk of injury.
Section 7.4 concludes.

7.2

ANALYSIS OF RIDDOR DATA

7.2.1

Deriving Injury Rates from RIDDOR Data

Workplace injury data are collected by the HSE via reports made to enforcing authorities under
the Reporting of Injuries, Diseases and Dangerous Occurrences (RIDDOR). Workplace injury
data collected by HSE under RIDDOR is held in the form of individual accident records, which
include the date of the accident, information about personal and workplace characteristics, how
the injury occurred and the severity of the injury. The duty to report workplace injuries lies
with ‘responsible persons’. Under current reporting regulations, employers are responsible for
reporting workplace accidents where employees or self-employed subcontractors are killed or
sustain a major injury or injuries that result in an absence from normal work of more than three
days. The main exception is the non-reporting of road traffic accidents involving people
travelling in the course of their work as these are covered by road traffic legislation. Injuries are
classified as fatal, major or over-3-day.
In this section, occupationally specific workplace injury rates are calculated for employees in
the construction sector by deflating counts of aggregated injury records derived from the
RIDDOR data by estimates of employment derived from the LFS. There is a degree of
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discontinuity in injury data collected before and after April 1996 because of the introduction of
new reporting regulations (RIDDOR 95 replacing RIDDOR 85). Under the new reporting
regulations, the definitions of fatal, major and over-3-day injuries were expanded. The analysis
is therefore restricted to the period covered by the current reporting regulations.
Figure 59 shows the reported rates of fatal and major industries in the construction sector for
Scotland compared with the rest of Great Britain. The employment estimates used to construct
these injury rates are different from those utilised by the HSE. However, the picture of a
Scottish differential in employee injury rates for both major and fatal injuries remains
unchanged. Fatal injuries in construction average approximately 8 per 100,000 employees (per
annum) in Scotland versus 5 per 100,000 than in the rest of Great Britain. Major injuries
currently average approximately 400 per 100,000 employees (per annum) in Scotland versus
350 per 100,000 than in the rest of Great Britain. These differentials of approximately 60% for
fatal injuries and 14% for major injuries are comparable to estimates produced by HSE outlined
in Section 1.
F a t a l In ju r ie s in C o n s tr u c t io n
10

rate per 100,000 employees

9
8
7
6
5
4
3
2
1
0
1 9 9 6 /7

1 9 9 7 /8

1 9 9 8 /9

1 9 9 9 /0 0

2 0 0 0 /0 1

ye a r
S c o t la n d

R est of G B

M a j o r I n j u r ie s i n C o n s t r u c t io n
450

rate per 100,000 employees

425
400
375
350
325
300
275
250
1 9 9 6 /7

1 9 9 7 /8

1 9 9 8 /9

1 9 9 9 /0 0

2 0 0 0 /0 1

ye a r
S c o t la n d

R est of G B

Figure 59 Rates of Fatal and Major Injuries in Construction (per annum)
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As a first step towards understanding this differential, Table 22 presents employee injury rates
that distinguish between manual and non-manual occupations within construction. For example
Table 22 shows that the rate of major injuries are almost ten times higher among manual
occupations in construction compared to non-manual occupations in the sector. Having made
this distinction, we observe that there is little difference the rate of major injuries when
comparing manual employees in the Scottish construction sector with those elsewhere in Great
Britain. In terms of fatal injuries, the rate observed among manual employees is approximately
25 times greater than that observed among non-manual occupations. In contrast to major
injuries, the fatal injury rate in Scotland among manual employees is higher than that observed
in the rest of Great Britain. This could indicate the presence of a ‘Scottish effect’ or may be the
result of differences in the occupational composition of employment within manual
occupations. The remainder of this section investigates these compositional effects from
occupational structure in more detail.
Table 22 Injury Rates for Manual and Non-Manual Occupations in Construction
Annualised rate per 100,000 workers
Injury

Occupational Group

GB

Scotland

Rest of GB

Fatal

Manual

8.2

10.5

7.8

Non-Manual

0.3

0.5

0.3

Manual

521

511

523

Non-Manual

50

64

49

Major

7.3

RATES OF MAJOR AND FATAL INJURY BY OCCUPATION

Accident records collected under RIDDOR during the period 1996/7 to 2000/1 have been coded
to the 1990 Standard Occupational Classification. The availability of occupational information
in both the RIDDOR data and the LFS facilitates the estimation of employee injury rates for
specific occupational groups. As discussed in Section 3, SOC has a hierarchical structure which
distinguishes between nine occupational categories referred to as Major Groups at its broadest
level (1 digit level). These Major Groups are differentiated into Minor Groups (2 digit level),
which in turn are differentiated in Unit Groups (3 digit level). Although the construction sector
encompasses a variety of occupations, employment is concentrated within certain categories of
the classification that relate specifically to construction activities. In these areas, it is possible to
construct injury rates for relatively detailed occupational groups, utilising either the Minor
Groups or the Unit Groups of SOC. In areas of the classification that are less populated in terms
of employment within the construction sector, injury rates are only estimated at the broadest
Major Group level of SOC.
Injury rates for specific occupational categories are presented in Table 23. To estimate rates for
detailed occupational categories, Major and Fatal injury accidents were combined. The
penultimate column in the table identifies occupations that have a higher than average risk of
injury based on data for all of Great Britain. The final column then indicates whether or not
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there is a greater concentration of employment in these occupations in Scotland compared with
the rest of Britain.
At the Major Group level, in each of the four Major Groups of SOC identified as being of high
risk, there is a greater concentration of employment in Scotland. This is especially the case for
Craft and Related Occupations, mainly skilled trades and traditional crafts; for Plant and
Machine Operatives, mainly crane drivers, fork lift drivers, etc; and amongst Other
Occupations, mainly labourers, mates, ground workers, etc. The inverse of this of course is that
there are relatively fewer employees in the construction sector in Scotland whose jobs are in the
relatively safe occupations. For example, there are relatively fewer Managers, Clerical and
Sales employees in Scottish construction compared to south of the border. It is suspected that
for large organisations these jobs may be concentrated at head offices based in the south of
England.
Among the more detailed selected Minor Groups, a relatively high concentration of
Woodworking Trades can be identified among Scottish employees in the construction sector.
We would therefore expect the types of injuries that are sustained by carpenters, shop fitters and
similar occupations to be relatively frequent within Scotland compared to the rest of Great
Britain. Due to the concentration of employment within Minor Group 50: Construction Trades,
we utilise the full detail of SOC and present estimates of employee injury rates at the level of
the Unit Group. We must be cautious in interpreting these results due to the relatively small
sample sizes. Furthermore, the high injury rates attributed to Unit Group 509: Other
Construction Trades calls into question the accuracy of the occupational coding within
RIDDOR data at this most detailed level of SOC. Such ‘other’ occupational groups tend to be
used as ‘dump’ categories if those responsible for occupational coding either do not have
complete information regarding job titles, do not have access to full coding manuals or are
inexperienced in the use of the manuals. Alternatively, there is also a possibility that job titles
may be used differently in Scotland. Job titles allocated to Unit Group 509 include Building
Worker and Jobbing Builder. If these terms are used more frequently in Scotland, then this may
account for the higher injury rates attributed to this group within Scotland. With these caveats
in mind, there is evidence to suggest that there may be a relatively high concentration of roofers,
scaffolders, and painters and decorators within Scotland compared to the rest of Great Britain.
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Table 23 Employment and Injury by Occupational Group
SOC Occupation

Injury rate per
100,000

Employees
Scotland

Rest of GB

Scotland

Rest of GB

High
Risk

Concentrated
in Scotland?

Major Groups
1

Managers, Admin

13.7%

17.0%

65

52

2

Professional

4.3%

6.5%

202

93

3

Assoc Professional

4.9%

5.7%

36

45

4

Clerical

7.8%

10.2%

7

21

5

Craft, Related

44.9%

39.2%

509

475

●

Yes

6

Personal &
Protective

0.4%

0.3%

518

726

●

Yes

7

Sales

1.2%

1.8%

25

50

8

Plant & Machine

10.5%

8.5%

348

563

●

Yes

9

Other

12.4%

10.8%

734

718

●

Yes

100.0%

100.0%

378

335

●

No

●

Yes

Total
Selected Minor Groups
50

Construction trades

14.6%

14.0%

839

766

52

Electronics, etc

10.2%

9.0%

231

224

53

Metal working, etc

7.8%

7.1%

383

282

57

Woodworking, etc

10.3%

6.5%

418

424

88

Other transport, etc

4.4%

2.6%

244

356

92

Other construction

9.6%

8.5%

431

586

●

Yes

Selected Unit Groups
500

Bricklayer/mason

2.1%

3.1%

835

552

●

No

501

Roofer

2.3%

1.1%

663

1004

●

Yes

502

Plasterer

1.1%

1.0%

358

449

●

Yes

503

Glazier

0.4%

0.6%

695

469

●

No

504

Builder

0.6%

1.6%

578

161

505

Scaffold/steeple

1.7%

1.1%

1019

1211

●

Yes

506

Floorer

0.8%

0.5%

154

190

507

Painter/decorate

4.9%

3.3%

357

337

●

Yes

509

Other construction

0.7%

1.7%

5862

2586

●

No

Note: Calculations based on pooled data 1996/7 – 2001/2.
combined
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Major and Fatal injuries are

7.4

DECOMPOSING THE SCOTTISH DIFFERENTIAL

The above analysis confirms that there is indeed a compositional effect present in terms of
employment in Scotland compared with the rest of Great Britain, with employees in the Scottish
construction sector being relatively more concentrated within the higher risk occupations. This
suggests that the higher concentration of Scottish construction jobs in riskier jobs may help
explain the higher rate of accidents north of the border. In an attempt to quantify the size of this
effect, we utilise an Oaxaca type decomposition. This technique allows us to decompose
increased accident rates into two composite effects; a rate effect and an occupational effect. The
rate effect is the portion of the higher number of accidents, per 100,000 employees, in Scotland
compared to the rest of the rest of Great Britain that can be attributed to differences in injury
rates within given occupational groups. The occupational effect is the remaining portion of the
higher rate of accidents in Scotland that can be attributed to the greater concentration of
employment within high injury-risk occupations. A technical description of the Oaxaca
decomposition is presented in Appendix G
In undertaking this analysis, occupational injury rates have been estimated at the Major Group
and selected Minor Group level of SOC. This is due to concerns surrounding the accuracy of
injury rates estimated at the most detailed Unit Group level. Even after excluding these most
detailed occupational categories, this approach still utilises injury rates estimated among
Scottish employees that have been based upon relatively small sample sizes. It is therefore
important to emphasise that these estimates represent a best approximation of how much of the
Scottish differential can be explained by differences in the occupational composition of
employment. Utilising a more detailed set of occupational categories could also yield different
results. It is also important to note that this analysis only considers how much of the differential
can be explained by occupational composition. Given the large variations in injury rates that
have been shown to exist across occupational categories and the differences in occupational
composition that have been shown to exist between Scotland and the rest of Great Britain, it is
appropriate to focus on this dimension of analysis. However, we acknowledge that other
observable factors that may contribute in part to the Scottish differential, such as establishment
size, are not considered. The multivariate analysis of the LFS addresses such issues in Section
7.5.
Table 24 shows the detailed decomposition by occupation. The interpretation is as follows.
Consider employment in “construction trades” (SOC group 50). For this occupational grouping
there is an injury rate of 839.2 per 100,000 employees in Scotland compared to 766.5 in the rest
of the UK (72.7 higher in Scotland). Since this occupational group accounts for 14.3 per cent of
employment (taking the mid-point of 14.0 and 14.6 per cent), the increased number of accidents
due to a higher injury rate in Scotland is 10.4 per 100,000 employees. This is the rate effect. At
the same time, there is a greater concentration of employees in construction trades in Scotland,
14.6 per cent, compared to 14.0 per cent in the rest of the UK (i.e. 0.6 percent higher in
Scotland). Multiplying this by the mid-point injury rate of 802.8 per 100,000 employees, we
find that the increased concentration in Scotland results in an additional 4.8 accidents per
100,000 employees. This is the occupational effect.
The base of Table 24 indicates that the combined rate of major and fatal injuries across all
occupational groups within Scotland is 379 injuries per 100,000 employees compared to 333
injuries per 100,000 employees in the rest of Great Britain. Of the 44 more accidents per
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100,000 employees in Scotland compared to the rest of Great Britain, 37 (or 85 per cent) can be
attributed to occupational effects (i.e. greater concentration of employment in high-risk
occupations). The remaining 7 (or 15 per cent) accidents per 100,000 employees are due to the
same job being riskier in Scotland.
Figure 60 plots the rate and occupational effects by occupation. Those bars that are above the
horizontal axis can be considered to represent either occupational effects or rate effects that
contribute to a higher employee injury rate within Scotland. Those bars that are beneath the
horizontal axis can be considered as representing those effects that contribute to a lower
employee injury rate in Scotland. In terms of particular occupations, most of the occupational
effects come from a greater concentration of employment in Scotland in either SOC major
groups 5, 8 or 9. Positive injury rate effects in Scotland tend to come from SOC major group 5,
craft related occupations, and in particular at a minor level groups 50 (construction trades) and
53 (metal working). However, it is notable that the picture is mixed. Large rate effects in either
direction may be attributable to sampling variability due to the small sizes upon which some of
the Scottish rates were based.
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Table 24 Oaxaca decomposition of higher accident rates in Scotland
Occupational Composition
Occupation

Injury rate x 100,000

Occupation
Scotland
Effect

Rest of
GB

Injury
Rate
Effect

Accidents
per 100,000

Scotland

Rest of
GB

1 : Managers, Admin

13.7%

17.0%

-1.9

65.5

52.3

2.0

0.1

2 : Professional

4.3%

6.5%

-3.3

202.1

93.0

5.9

2.6

3 : Assoc Professional

4.9%

5.7%

-0.3

35.7

45.2

-0.5

-0.8

4 : Clerical

7.8%

10.2%

-0.3

7.4

21.1

-1.2

-1.6

50: Construction trades

14.6%

14.0%

4.8

839.2

766.5

10.4

15.3

52: Electronics, etc

10.2%

9.0%

2.6

230.6

224.3

0.6

3.3

53: Metal working, etc

7.8%

7.1%

2.4

383.3

281.7

7.6

10.0

57: Woodworking, etc

10.3%

6.5%

16.0

418.3

424.2

-0.5

15.5

5 : Misc craft

2.0%

2.7%

-3.0

466.5

424.7

1.0

-2.0

0.4%

0.3%

0.6

518.2

726.1

-0.8

-0.2

1.2%

1.8%

-0.2

24.9

50.4

-0.4

-0.6

88: Other transport, etc

4.4%

2.6%

5.4

244.3

355.7

-3.9

1.4

8 : Misc plant &
machine

6.1%

5.8%

1.4

424.3

656.8

-13.9

-12.4

92: Other construction

9.6%

8.5%

5.3

430.7

586.2

-14.1

-8.8

9 : Misc other

2.8%

2.3%

7.5

1770.0

1205.8

14.4

21.9

100.0%

100.0%

37.1

378.5

334.8

6.5

43.6

Craft, Related:

6
:
Personal
Protective

&

7 : Sales
Plant & Machine:

114

25

20

15

10

5

9 : Misc other

92: Other construction

8 : Misc plant &
machine

88: Other transport, etc

Plant & Machine:

7 : Sales

6 : Personal &
Protective
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Figure 60 Decomposition effects, additional injuries in Scotland (per 100,000
employees)

The analysis presented in this section has demonstrated that the occupational composition of
employment within the construction sector has an important effect on the average injury rate.
Further, differences in occupational composition in construction north and south of the border
go a great deal of the way to explaining the higher injury rate in construction in Scotland. Our
estimates based on an Oaxaca decomposition suggest in fact that 85 per cent of the higher
accident rate in Scotland is due to occupational composition, whereas only 15 per cent is due to
pure injury rate effects of construction jobs being more dangerous in Scotland than elsewhere.
Again, it is important to emphasise that this is an approximation of the occupational
composition effect. The ability to use a more detailed set of occupational categories could have
yielded a different estimate of the scale of this effect. The analysis is also based upon the
combined rate of major and fatal injuries. Separate analyses could not be undertaken due to
problems associated with small sample sizes. It is therefore not known whether composition
effects could account for a smaller or larger proportion of the differential in fatal injuries.
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7.5

ANALYSIS OF THE INJURY RATES DERIVED FROM THE LABOUR
FORCE SURVEY

7.5.1

Work Place Injury and the LFS

This section presents the results of analyses of workplace injury data collected from the Labour
Force Survey. As outlined in Section 3.3, the LFS is a large, nationally representative,
household-based survey of persons living at private addresses (and other non-institutional
housing) in the United Kingdom. The quarterly LFS, available from Spring 1992, covers a
sample of approximately 60,000 households. The LFS is a rich data source providing
information on individuals’ jobs as well as their personal characteristics. Since 1993 a set of
questions on workplace injuries, commissioned by the Health and Safety Executive, has been
included in the winter quarter (December to February) of the LFS. Survey respondents are
asked whether they had been injured in a work-related accident in the previous 12 months,
whether any such injury was caused by a road traffic accident and how soon after the accident
they were able to return to work. The information collected from these questions can be used to
compute injury rates from all work-related accidents and ‘reportable’ work-related accidents
(non-road accidents resulting in over 3 days of absence from normal work).
In the context of the present analysis, the important contribution of the LFS is that it records
detailed information at the individual about personal characteristics, job characteristics and
establishment characteristics of those who have HAD and who have NOT HAD a workplace
injury. It is therefore possible to consider which characteristics are associated with an increased
risk of experiencing a workplace injury. A second advantage of the LFS is that non-fatal
injuries are substantially under-reported within the RIDDOR data, particularly among the selfemployed. The LFS however does not routinely collect information on the nature and severity
of the injury sustained. Analysis of workplace injury data from the LFS is therefore not able to
distinguish the occurrence of major workplace injuries, which are the primary interest in the
context of the present research programme and form the basis of targets for the reduction of
workplace injury rates. Therefore, when we refer to the rate of reportable workplace injury, this
rate will generally combine over-3-day injuries and major injuries as defined within RIDDOR.
In terms of number of injuries, these rates will be dominated by over-3-day injuries. As a
household survey conducted through personal interviews, these rates will not include fatalities.
Quarterly Labour Force Surveys were merged in an attempt to provide meaningful sample sizes
for an analysis of workplace injuries among workers within the construction sector.
Information was extracted at the individual level from 8 Winter Quarters (Dec-Feb) of the
Labour Force Survey covering the period Winter 1993 to Winter 2000. The sample was then
restricted to those respondents who were in employment within the construction sector at the
time of survey (either as an employee or self employed). The sample of observations was
further restricted to those people aged 16 and over who provided valid responses to questions
relating to workplace injuries. This yielded a sample of approximately 27,450 people from the
LFS during the period 1993 to 2000.
7.5.2

Comparisons of Injury Rates

This section presents the results of descriptive analysis from the Labour Force Survey (LFS).
Workplace accident rates are estimated for the whole sector, with comparisons being made
between Scotland and the rest of Great Britain. Injury rates are calculated as the number of
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people who had a work related accident in the preceding 12 months as a proportion of all people
in employment at the time of the survey. The injury rates presented in Table 25 therefore
represent the average annual injury rates during the 8-year period covered by the data.
Comparing injury rates within the Scottish construction sector to those observed in the rest of
Great Britain is problematic due to the relatively small sample sizes upon which the Scottish
rates are based. While 27,446 respondents were selected for inclusion into the analysis, only
2,847 resided in Scotland. The estimates for injury rates with the Scottish construction sector
will therefore be vulnerable to problems associated with sampling variability. Within the
Scottish construction sector, the injury rate from all workplace accidents is estimated to be
6.0%, the injury rate from all accidents except road accidents is 5.7% and the injury rate for
reportable workplace accidents is estimated to be 3.0%.
Comparing these rates to those observed in the rest of Great Britain, the all injury rate and the
‘all injury excluding road accidents’ are broadly similar to the Scottish rates, at 6.3% and 5.9%
respectively. However, a more significant difference emerges when comparing injury rates
based upon reportable workplace accidents. As noted above, the rate of reportable workplace
injury within the Scottish construction sector is estimated to be 3.0%. This is compared to just
2.4% in the rest of Great Britain. Independent sample T-tests for the equality of the means
confirmed that this difference in the rates of reportable injury were estimated to be statistically
significant at the 5% level. Therefore, there we present evidence to suggest that the 27%
differential observed in the rate for reportable workplace injuries cannot be attributed to
sampling variability.
Table 25 Rates Of Workplace Injury Derived From The LFS
Scotland

Rest of GB

Manual

Nonmanual

All

Manual

Nonmanual

All

All

7.4%

2.2%

6.0%

7.9%

2.4%

6.3%

Excl.uding Road
Accidents

7.1%

2.0%

5.7%

7.5%

2.1%

5.9%

Reportable injury
accidents

4.0%

0.4%

3.0%

3.1%

0.6%

2.4%

Sample

2,054

799

2,844

17,558

7,030

24,588

As indicated by the earlier analysis of RIDDOR data, higher rates of reportable workplace
injuries within the Scottish construction sector may simply be indicative of the relative
concentration of certain occupations that may pre-dispose those employed within the
construction sector within Scotland to suffer from work related accidents. To control for
differences in occupational composition at a broad level, rates are presented separately for
manual and non-manual workers. As above, comparing the rate of ‘all injuries’ and the rate of
‘all injuries excluding road accidents’, rates estimated for the Scottish construction sector for
both manual and non-manual workers are broadly similar to those observed in the rest of Great
Britain.
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However, a more significant difference emerges when comparing injury rates based upon
reportable workplace accidents for manual workers. The rate of reportable workplace injury for
manual workers within the Scottish construction sector is estimated to be 4.0%. This is
compared to just 3.1% in the rest of Great Britain. Independent sample T-tests for the equality
of the means confirmed that this difference in the rates of reportable injury was estimated to be
statistically significant at the 5% level. Therefore, the evidence suggests that this 30%
differential observed in the rate for reportable workplace injuries cannot be attributed to
sampling variability. As we are comparing rates of reportable workplace injuries within manual
occupations, this difference cannot be attributed to differences in the composition of workers
between manual and non-manual occupations. However, this result could still be attributable to
differences in occupational composition within manual occupations.
Previous research has indicated that a range of job and personal characteristics are important in
determining an individual’s risk of a workplace injury. Other characteristics that may be
important in contributing to the risk of a workplace injury include gender, age, ethnicity, hours
worked, establishment size etc. While the previous analyses have focussed upon the importance
of occupation, it is also important to consider how differences in the composition of
employment along these dimensions may also contribute to the Scottish differential.
The potential importance of these characteristics in contributing to the risk of a workplace injury
is shown in Table 26. This table presents workplace injury rates for the construction sector by a
range of personal and establishment characteristics. These rates are based upon the full sample
of construction sector workers extracted from the LFS. Due to the detailed nature of these
categories, no attempt is made to compare rates between Scotland and the Rest of Great Britain.
The following themes emerge from Table 26:

•

Rates of workplace injury among males in the construction sector are approximately 4
to 5 times higher than those exhibited by females. It is expected that the higher rate of
workplace injuries reported by men results from the concentration of men within
occupations that have a higher risk of workplace injury.

•

Rates of workplace injury are lower among ethnic minorities (although small samples
warrant caution) and among those workers who were born outside the UK. This
finding is consistent with other survey based evidence on workplace accidents among
ethnic minorities in the UK57

•

Workplace injury rates remain relatively stable up to the age of 44 and then decline
with age beyond this point. While previous research has generally found that young
workers are most at risk due to lower levels of experience, it is also widely held that
the risk of injury should increase with age as a result of the deterioration in both
physical and mental capacities (see Laflame and Menckel, 1995). The ‘experience
effect’ appears to dominate in the present context.

•

Non-reportable workplace injury rates are higher among the self-employed compared
to employees. However, this differential does not remain for reportable workplace
injuries where the rates for employees and the self-employed are similar.

118

•

Available evidence tends to support the view that larger establishments exhibit lower
rates of workplace injury due to economies of scale achieved by larger establishments
in terms of expenditure on health and safety (e.g. Currington, 1986, Lanoie, 199258).
The LFS asks employees: How many people worked for your employer at the place
where you worked? Similarly, self-employed respondents are asked: How many
people did you employ at the place where you worked? Table 26 indicates that within
the construction sector, injury rates are largest in organisations that employ 20-24
employees, with rates declining in both smaller and larger establishments.

•

Non-reportable workplace injury rates are higher among those who work longer hours.
Workplace injury rates are approximately 2% among those working less than 29 hours
per week. This increases to 8-8.5% for those working in excess of 60 hours per week.
This result is perhaps tautological, given that an increase in the number of hours
worked will increase exposure to the risk of workplace injury. However, with the
exception of those working less than 30 hours per week, this gradient does not emerge
for reportable workplace injuries.

•

Non-reportable workplace injury rates are higher among those who hold second jobs.
However, this difference is not large and the incidence of second job holding within
the sample is less than 2.5%. This differential does not emerge for reportable
workplace injuries.

•

For almost a third of cases included within the LFS, information is collected via a
proxy respondent. Information collected via proxy may be less accurate than that
required directly from the intended survey respondent, particularly as information
related to workplace injuries requires recall over a 12 month period (see Dawe and
Knight, 199759). It is estimated that workplace injury rates calculated from the
responses of proxy respondents are approximately 1 percentage point higher than
those based upon direct respondents to the survey.

•

Within the Labour Force Survey, the Public Sector is defined as that owned, funded or
run by central or local government. Note that private contractors are considered as
being in the private sector even if they are working exclusively for the public sector.
It is estimated that workplace injury rates for construction workers in the public sector
are approximately 1 percentage point higher than for the private sector.

•

In terms of the risk of workplace injury between different occupational groups, Other
Construction Workers (predominantly labourers) and Woodworking Trades
(predominantly carpenters and joiners) exhibit the highest rates of workplace injuries,
at 3.9% and 3.7% respectively. The lowest rates of reportable workplace injury occur
within Sales Occupations and Clerical and Secretarial Occupations, at 0.6% and 0.7%
respectively.
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•

Smaller differences in workplace injury rates are observed within occupational areas
where employment is characterised by some occupations that have a component of onsite activity and others that do not. For example, construction managers (e.g. site
managers, clerks of works etc) are shown to exhibit higher workplace injury rates than
other managers within the construction industry (e.g. finance, marketing, sales and
other specialist function managers). Similarly, chartered engineers are shown to
exhibit higher workplace injury rates compared to other professionals within the
construction industry.
Table 26 Rates of workplace injury in construction

Gender

Ethnicity

Country of Birth

Age

Employment Status

Establishment Size

Hours of Work

Second Job

All
Accidents

Excluding Road
Accidents

Reportable
Workplace
Accidents

Male (24738)

6.8%

6.4%

2.6%

Female (2708)

1.3%

1.3%

0.6%

Non-white (470)

6.0%

5.1%

2.1%

White (26974)

6.3%

5.9%

2.5%

Born outside UK (1265)

5.7%

5.3%

1.9%

Born in UK (26181)

6.3%

5.9%

2.5%

16 to 19 (973)

7.0%

6.8%

2.7%

20 to 24 (2125)

7.6%

6.8%

2.5%

25 to 34 (6796)

6.9%

6.5%

2.8%

35 to 44 (7094)

6.9%

6.5%

2.7%

45 to 54 (6770)

5.5%

5.2%

2.1%

55 to 59 (2154)

4.9%

4.7%

2.0%

60 plus (1534)

3.9%

3.7%

1.8%

Employee (16719)

6.0%

5.6%

2.4%

Self-Employed (10727)

6.8%

6.5%

2.5%

1 to 10 employees (14569)

6.5%

6.2%

2.4%

11 to 19 employees (1777)

6.8%

6.4%

2.5%

20 to 24 employees (791)

8.2%

7.7%

3.5%

25 to 49 employees (2101)

5.9%

5.0%

2.5%

50 or more employees (6956)

5.4%

5.0%

2.3%

DK but less than 25 (508)

7.3%

7.1%

2.6%

DK but more than 25 (373)

7.8%

7.2%

2.4%

Up to 29 hrs (1734)

2.0%

2.0%

0.7%

30 to 39 hrs (5094)

6.0%

5.8%

2.7%

40 to 49 hrs (12455)

6.0%

5.6%

2.5%

50 to 59 hrs (4968)

7.5%

7.0%

2.8%

60 hrs plus (2826)

8.5%

7.9%

2.3%

No Second Job (26817)

6.3%

5.9%

2.4%

Second Job Holder (629)

7.5%

6.8%

2.4%
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Type of Respondent

Sector

Occupation

All
Accidents

Excluding Road
Accidents

Reportable
Workplace
Accidents

Direct Response (14449)

6.7%

6.3%

2.8%

Proxy Response (12997)

5.8%

5.4%

2.1%

Public Sector (2359)

7.3%

6.7%

3.3%

Private Sector (23149)

6.1%

5.7%

2.3%

Construction managers (1695)

3.9%

3.5%

1.0%

Other managers (1387)

1.8%

1.6%

0.4%

Engineers (888)

3.3%

3.2%

0.3%

Other professionals (402)

1.0%

0.7%

0.0%

Associate professionals (1018)

2.3%

1.9%

0.5%

Secretarial and clerical (2080)

1.3%

1.3%

0.7%

Construction trades (7389)

7.1%

6.7%

2.9%

Electrical trades (2249)

8.1%

7.1%

2.5%

Metal forming trades (2205)

8.2%

7.7%

3.1%

Woodworking trades (2829)

8.8%

8.7%

3.7%

Other trades (605)

13.7%

12.6%

5.8%

Personal and protective services
(74)

6.8%

6.8%

1.4%

Sales occupations (344)

2.6%

2.6%

0.6%

Plant and machine operatives (622)

6.3%

6.1%

3.1%

Construction operatives (881)

7.4%

7.3%

3.0%

Other operatives (441)

8.8%

7.5%

3.4%

Labourers (1888)

7.8%

7.7%

3.9%

5.7%

5.5%

3.0%

6.3%

5.9%

2.4%

Other
(435)

elementary

occupations

Total (27432)

The analysis of Table 26 points to the potential importance of a variety of individual, workplace
and job characteristics that may have an influence on the risk of an individual experiencing a
workplace injury. However, the analysis is unable to determine whether certain groups of
individuals with high injury rates are ‘accident-prone’ or are more likely to be employed in
‘high risk’ jobs. For example, Stevens (1992) argued that the higher rate of workplace injuries
reported by men, as opposed to women, results from occupation specific differences and the
concentration of men in occupations which have a higher risk of workplace injury. Early
research into the perception of higher rates of industrial accident among ‘immigrant’ groups
found that the ‘immigrant’ effect was in fact a ‘dangerous job’ effect (Lee & Wrench 198060,
Wrench 199561).
In the same respect, higher rates of workplace injury within the Scottish construction sector may
be may be indicative of the presence of a range of personal, job or establishment characteristics
that may pre-dispose those employed within the construction sector within Scotland to suffer
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from work related accidents. To consider whether those employed within the construction
sector in Scotland are at an increased risk of workplace injury, it is also necessary to take
account of these other characteristics that may influence the risk of a workplace injury. After
taking account of these other factors, it will be possible to identify whether a residual ‘Scottish
effect’ remains.

7.6

MODELLING THE PROBABILITY OF HAVING A WORKPLACE ACCIDENT

7.6.1

Modelling Strategy

To develop a better understanding of the relationship between the risk of workplace injury and
the variety of factors that contribute to this risk, a methodological approach is required which
can determine the separate contributions of these factors. This can be achieved by the use of the
technique of logistic regression, a statistical method designed to facilitate multivariate analysis
of a binary dependent variable. The importance of this approach is that it can measure the
separate and additional contribution of measured workplace and personal characteristics upon
an individual’s risk of having a workplace injury after having simultaneously controlled for
other factors.
McKnight, Elias and Wilson (2001) used this technique to ‘separate out’ the various influences
on the risk of a workplace injury associated with employer and workplace characteristics, such
as occupation, industrial sector and level of qualification, age and length of time spent in a job.
The technique will be applied to the sample of construction workers derived from the LFS. To
consider the existence of a ‘Scottish effect’, variables to identify particular groups of Scottish
construction workers have been included in a statistical model which estimates the probability
of whether or not a survey respondent has had a workplace injury during the previous 12
months.
Despite the detailed information contained within the LFS on various personal and
establishment characteristics, there are several issues that will not be able to be addressed in the
present analysis. For example, previous analyses have considered the effects on workplace
injuries of unions and consultation committees (Beaumont and Harris, 199362, Reilly et al
199563), incentive systems (Nichols and Armstrong, 197364, Beaumont, 1980; Wrench and Lee,
198260; Dwyer and Rafferty, 199165, Hofmann and Stetzer, 199666) and shift-working (Hood
and Milazzo, 198467; Minors et al, 198668). Questions relating to these issues are either not
included in Winter Quarters of the LFS (shift-working and union membership) or have only
been introduced in recent years (structure of earnings).
7.6.2

Presentation of Results

Results from the multivariate analysis are presented in the following charts. The bars represent
the relative percentage risk of reporting the occurrence of a workplace injury during the
previous 12 months relative to a chosen reference category. Different individual, job and
establishment characteristics are controlled for in the model by sets of categories, with one
category being excluded in each set in order to act as the reference category. Where the bar
drops below the horizontal axis, this indicates that individuals within that category exhibit a
lower probability of reporting a workplace accident compared to the reference category. Where
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it lies above, this indicates a higher probability of reporting a workplace injury compared to the
reference category. The shaded bars represent the estimation of relationships that were found to
be statistically significant at the 5% level.
Separate models have been estimated for all workplace injuries, workplace injuries excluding
road accidents and reportable workplace injuries. For ease of exposition, the graphical
presentation only focuses upon results based upon the model of reportable workplace injuries
(non-road accidents resulting in over-3-days of absence from normal work). Full results for
each of the three models are presented in Appendix H. The complete set of results is considered
below, culminating in a discussion as to whether there is any evidence to suggest that particular
workers in the Scottish construction industry are at an increased risk of experiencing a
reportable workplace accident. It should be noted that the results depicted on the following
charts come from the same statistical model. The results are presented on separate charts purely
for expositional convenience.
7.6.3

Personal Characteristics

Figure 61 presents the relative risk of reporting a workplace injury by gender, ethnicity, migrant
status, age and whether the LFS interview was conducted with a proxy respondent. After
controlling for other personal and job characteristics, there is no evidence to suggest that the
risk of experiencing a workplace injury among workers in the construction sector varies by
either gender, ethnicity or migrant status. The large difference in rates of reportable workplace
injury between males and females presented in Table 26 can therefore be attributed to other
personal, workplace or job characteristics and not to gender per se.
Among those employed in the construction sector, Figure 61 indicates the presence of an
inverse U shaped relationship between age and the probability of a respondent indicating that
they have had a reportable workplace injury during the 12 months prior to the survey. The risk
of workplace injury is initially estimated to increase with age. Respondents aged 25 to 34 and
35 to 44 are estimated to have an 80% higher risk of a reportable workplace injury compared to
those over the age of 60. The risk of workplace injury then declines with age, with those over
the age of 60 (the reference category) being estimated to be at the lowest risk of having a
reportable workplace injury.
Finally, it is estimated that proxy respondents who are responding on behalf workers in the
construction sector are 35% less likely to report the occurrence of a reportable workplace injury
compared to direct respondents to the survey. This demonstrates the problem associated with
proxy respondents attempting to recall events over a period of 12 months.
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Figure 61 Relative Probability of a Reportable Workplace Injury: Personal
Characteristics

7.6.4

Job Characteristics

In terms of size of establishment, shows that those at workplaces with 10 or less employees (the
reference category) are least likely to indicate having had a reportable workplace injury. The
risk of reporting a workplace injury initially increases with establishment size. Those
respondents at workplaces where they, or their employer, employs 20 to 24 employees are 80%
more likely to report having had a reportable workplace injury during the past 12 months. The
risk of a workplace injury is then shown to decline for those respondents at larger workplaces.
Although not statistically significant, self-employed respondents are also estimated to be less
likely to report having had a workplace injury that resulted in more than 3 days normal absence
from work compared to employees. These findings may be indicative of safer behaviour within
the smallest sized establishments or simply that such respondents are faced with incentives that
encourage a quicker return to work following a workplace accident.
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Figure 62 Relative Probability of a Reportable Workplace Injury: Job Characteristics

Second job holding was not estimated to have a statistically significant influence on the
probability of a respondent report having had a reportable workplace injury. It should be noted
that that second job holding refers to second jobs held at the time of the survey as opposed to
any second jobs held at the time of the reportable workplace injury. The hypothesis that second
job holding may contribute to an increased risk of workplace injury can therefore not be
considered conclusively within the present analysis.
Finally, those employed by private sector organisations are estimated to be 40% less likely to
report having had a reportable workplace injury during the previous 12 months compared to
those working for public sector organisations. Again, such a result may again arise from
differences in the incentives for employees to remain off work following a workplace injury as
opposed to being indicative of safer behaviour by workers in the private sector.
7.6.5

Occupational Characteristics and Identifying a “Scottish Effect”

Within the modelling process, there are a variety of different specifications that could be
estimated to identify whether workers in the Scottish construction industry are at an increased
risk of experiencing a reportable workplace injury compared to construction workers in the rest
of Great Britain. At the simplest level, a single variable could be included into the statistical
model to identify which workers within the construction dataset resided in Scotland and which
workers resided elsewhere. This would appear in the same way that a single variable was used
to examine the effect of proxy response upon the probability of reporting a workplace injury.
The inclusion of such a variable would examine the hypothesis of whether, after controlling for
other personal, job and workplace characteristics, ALL workers within the Scottish construction
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sector were at an increased or decreased risk of experiencing a reportable workplace injury
compared to construction workers elsewhere in Great Britain.
The problem with such a specification is the implicit assumption that any estimated differential
in the risk of a workplace injury would be the same for all workers in the construction sector,
regardless of their occupation. In reality, if there is an underlying ‘Scottish effect’, we may only
expect this to materialise within certain groups of occupations. For example, any hypothesis
that pointed to the presence of a ‘Scottish effect’ due to harsher weather conditions may not be
expected to influence the risk of injury among those workers in non-manual occupations
characterised by low or zero levels of site operation. Under such assumptions, the simplistic
specification could disguise the presence of a real ‘Scottish effect’ among certain occupational
groups by ‘averaging out’ this effect across all occupations.
The approach taken within the present analysis is therefore to attempt to identify the presence of
a ‘Scottish effect’ within particular occupational groups. Figure 63 shows how the risk of a
reportable workplace injury varies by occupation. The occupational categories are based upon a
mixture of the Major Groups (1 digit level) and the Minor Groups (2-digit level) of the 1990
Standard Occupational Classification. Wherever possible, the more detailed occupational
categories based upon the Minor Groups of SOC90 are retained. These decisions are based
upon sample size considerations.
We investigate for the presence of a ‘Scottish effect’ within eight occupational categories;
Construction Managers (Minor Group 11), Engineers (Minor Group 21), Construction Trades
(Minor Group 50), Electrical Trades (Minor Group 52), Metal Forming Trades (Minor Group
53), Woodworking Trades (Minor Group 57), Construction Operatives (Major Group 8) and
Labourers (Minor Group 92). In Figure 63, a pair of vertical bars represents each of these
occupational groups. The first bar presents the estimated relative risk of a workplace injury for
workers in that occupational group within the rest of Great Britain. The second bar presents the
estimated relative risk of a workplace injury for workers in that occupational group within
Scotland. For all occupations, risk of workplace injury is estimated relative to the reference
category Secretarial and Clerical Occupations (Major Group 4 of SOC).
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Figure 63 Relative probability of a Reportable Workplace Injury: Occupations

It is evident from Figure 63 that there is considerable variation in the relative risk of workplace
injury between occupational groups. The scale of these differences is shown to be far greater
than those observed between the personal and job characteristics discussed above. The analysis
therefore reveals that even within the construction sector, although variations are observed in
personal and workplace characteristics, the dominant influence that affects the risk of suffering
a workplace injury is occupation. Those workers in managerial, professional, associate
professional, clerical and sales occupations within the construction sector are estimated to be the
least likely to indicate that they have had a reportable workplace injury during the previous 12
months. Even for managerial and professional occupations that are characterised by some level
of site operation, namely construction managers and civil engineers, there is no empirical
evidence to indicate that workers are at an increased risk of workplace injury compared to those
in secretarial and clerical positions. In contrast, those working within construction trade,
operative and labouring occupations exhibit a 400 to 600% increased risk of a reportable
workplace injury compared to those in secretarial and clerical occupations.
We now consider as whether there is any difference in the relative risk of a reportable
workplace injury between Scottish construction workers and those residing in the rest of Great
Britain. It can be seen that for metal forming trades, woodworking trades, construction
operatives and labouring occupations the differences in the estimated relative risks between
Scottish construction workers and those residing elsewhere are small. For example, Scottish
construction workers employed in woodworking trades are estimated to have a 715% higher risk
of a workplace injury. This relative risk is higher than the 654% risk estimated for
woodworking trades in the rest of Great Britain. However, further examination reveals that the
differentials between Scotland and the rest of Great Britain estimated for these four
occupational groups are not found to be statistically significant.
There are two occupational categories where larger differences emerge in the relative risks
estimated for Scottish construction workers compared to those in the rest of Great Britain.
Firstly, it is estimated that Scottish construction workers employed in electrical trades have a
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767% higher risk of a reportable workplace injury compared to those employed in secretarial
and clerical occupations. This is compared to a 325% higher risk estimated for those employed
in electrical trades in the rest of Great Britain. It is therefore estimated that Scottish
construction workers employed in electrical trades are more than twice as likely to have had a
reportable workplace injury. Further examination reveals that this difference is estimated to be
statistically significant at the 5% level (i.e. we are 95% confident that this difference is not
simply due to sampling variability). Within the construction sector, employment within Unit
Group 521: Electricians, Electrical Maintenance Fitters accounts for approximately 80% of total
employment within this Minor Group of SOC. The dominance of this one detailed occupational
group suggests that it is unlikely that this significant finding can be attributed to differences in
the occupational composition of employment within this Minor Group of SOC.
It is also estimated that Scottish construction workers employed in construction trades are 723%
more likely to have a reportable workplace injury compared to those employed in clerical and
secretarial occupations. This is compared to a 469% higher risk estimated for those employed
in construction trades in the rest of Great Britain. The scale of this difference is not as large as
that estimated for electrical trades. Further examination reveals that this difference is estimated
to be statistically significant at the lower 10% significance level. We are therefore 90%
confident that this finding is not due to sampling variability.
However, we must be cautious in interpreting this result. In contrast to electrical trades, no
single Unit Group of SOC dominates employment within construction trades. Estimates
presented in Section 3.3.7 revealed that the three most common occupations within this Minor
Group were Unit Groups 500: Bricklayers, Masons, 504: Builders, Building Contractors and
507: Painters and Decorators. These estimates also revealed that within Scotland, employment
within this Minor Group of SOC was relatively less concentrated among bricklayers and
builders and more concentrated among painters and decorators. It is therefore possible that the
estimated differences in relative risk for construction trades could be attributable to differences
in the occupational composition of employment. However, the sample sizes available within
the LFS do not enable us to introduce more occupational detail within the statistical model.
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7.7

CONCLUDING COMMENTS

This chapter has utilised data derived from both RIDDOR and the LFS to consider whether the
Scottish differential can be explained by observable differences in the composition of the
construction sector, or whether some residual element remains. Analysis of injury rates
constructed from the RIDDOR data revealed that a large majority of the Scottish differential can
be explained by differences in the occupational composition of employment. However, there
are several caveats to this analysis. The utilisation of more detailed occupational categories
could have yielded results that explained a higher or lower proportion of the Scottish
differential. The ability to present separate analyses for fatal injuries could similarly have
yielded results that explained a higher or lower proportion of the larger differential that exists
for this group. The analysis of the RIDDOR data can therefore only be regarded as a best
approximation of the contribution of the composition effect towards the observed Scottish
differential.
A further drawback of the RIDDOR based analysis was that it was uni-dimensional in so far
that it only considered the importance of occupation in terms of explaining the Scottish
differential. A more detailed analysis using multivariate statistical techniques was therefore
undertaken based upon data from the LFS. The analysis was therefore able to investigate
whether, after controlling for other personal and job related characteristics, workers within the
construction sector in Scotland exhibit an increased risk of reporting a workplace injury. While
the LFS only collects information regarding over-3-day injuries, it does suffer problems of
under-reporting as is the case with the RIDDOR data. Analyses revealed that there were 2
groups of workers where the risk of a workplace injury appeared to be greater within Scotland
compared to elsewhere; electrical trades and to a lesser degree construction trades. There
appeared to be no difference in the risk of workplace injury among other occupational groups.
Again, we must be cautious in interpreting these results. For example, electricians working in
Scotland may simply face an increased risk of workplace injury due to differences in the nature
of the construction projects upon which they are operating as opposed to any behavioural
differences on the part of electricians or their employers.
By way of conclusion, Figure 64 presents rates of reportable workplace injury within the
construction sector derived from the Labour Force Survey by region. As outlined earlier in the
chapter, the overall rate of reportable workplace injury within the Scottish construction sector is
approximately 3%, higher than the overall GB average of approximately 2.4%. However, when
considering rates of reportable workplace injury within the construction sector across the
regions of Great Britain, we observe even larger geographical variations in rates of workplace
injury. Within East Anglia and the South East, the rate of reportable injury is approximately
2%, almost half the rate observed within the North of England. Ranking the regions of Great
Britain, we observe that Scotland is placed third exhibiting a rate of reportable workplace injury
that is lower than North of England, similar to that of Wales and slightly higher than that
observed in Yorkshire and Humberside. In the context of such regional variations, the presence
of a Scottish effect becomes less obvious, with rates that are comparable to other areas of Great
Britain.
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Figure 64 Rates of Reportable Injury by Region

The analysis has revealed the need for improved understanding within the HSE in terms of what
factors contribute to differences in workplace rates, whether it be over time or across
geographical space. Operational areas of the HSE are generally organised according to different
sectors of activity. In terms of operational activities this is appropriate, as the HSE wishes to
engage with employers in areas of economic activity that are characterised by particular risk
factors. Although these employers will employ non-manual workers in low risk activities,
manual workers engaged in higher risk activities will be covered.
While industrial sectors are appropriate for the organisation of operational activities, such a
dimension is less useful for the presentation of statistical information. The occupational
composition of sectors can vary over time (e.g. technological advances that lead to the
automation of tasks previously undertaken manually) or across regions (e.g. the nature of
agricultural/manufacturing activities and associated risk factors will vary across different
geographical areas). Differences in injury rates over time or between regions may therefore not
be indicative of differences in real levels of safety at the workplace, but instead simply reflect
the different nature of work tasks undertaken. It is essential to ensure that the presentation of
statistics make ‘like with like’ comparisons to avoid the mis-allocation of HSE resources. Most
useful in this respect is the presentation of injury rates by occupation, within industrial sector,
geographical area or other classification, as appropriate. In the context of the RIDDOR data, it
is important that the resources are available to ensure the accurate coding of occupational
information to the Standard Occupational Classification.

130

8.

8.1

KEY BODY CONSULTATIONS AND FIELDWORK
INTERVIEWS

INTRODUCTION

This section begins with the collection and analysis of accident data from five large contractors,
operating in both England and Scotland, which showed their Scottish accident frequencies in
Scotland to be comparable with or better than England (anonymity has been maintained at the
request of the contractors). The level of detail collected by these contractors did not permit a
further breakdown of accident data for Wales. This would have been useful in light of the
findings in Figure 64. However, due to the over-riding influence of England on the figures for
rest of Great Britain1, it has been assumed that the figures for England are adequate for valid
comparison. This finding echoes the previous findings, contradicting the apparent higher rate of
accidents in Scotland, however it was necessary to establish whether a differential exists out
with the large contractors represented in this sample, i.e. medium or small contractors.
The second investigation by Glasgow Caledonian University was an analysis of a database of
fatal accidents, provided by HSE, to see whether there is any difference between Scotland and
England in respect of the distribution of fatal accidents between contractors of different size. It
has been difficult in the past to use RIDDOR data for this purpose, due to the ambiguities
surrounding employer numbers and whether they relate to main contractor or sub-contractor (as
discussed in Section 4.2.5.3). Therefore a case-by-case analysis was undertaken, to determine
who was in charge of the project, to separate accidents on large contractor sites from others.
This also showed virtually no difference between the two countries.
All this evidence supports the conclusions in Section 7 of accident frequencies and occupational
breakdown, fully discussed in Section 7, that the difference between Scottish accident
experience and the rest of the Great Britain is not nearly as great as first thought, when analysed
at the level of accident frequencies among site workers, that is, those workers at significant risk.
However, it is apparent from analyses in Section 7, that, although the overall accident frequency
rates for manual workers is very similar in Scotland and the rest of the GB, some occupations
suffer more accidents in Scotland whilst other occupations seemed to suffer more accidents in
the rest of Great Britain. As some of these differences appear to be large, it was appropriate to
investigate the effects of occupational breakdown further by addressing any factors in the work
environment or trade processes that might have a differential impact on these specific
occupations or trades. If some differences appear at a trade or occupational level, but none
overall, then the problem may lie with that specific trade as any factor in the general
construction environment would show up in overall accident frequencies. A report of the field
interviews dealing with these differences forms the third part of the following sections.

1

English population is over 95% of “Rest of GB” total
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8.2

LARGE CONTRACTOR SCOTTISH / ENGLISH ACCIDENT FREQUENCIES

8.2.1

Introduction

Five large, national or international contractors were approached for access to regional and
national accident frequency data from their UK contracting operations during the period being
studied. The objective was to see whether their accident figures for Scotland showed any
evidence of the apparently inferior performance of Scottish construction and, if so, whether
there was any indication of possible causes, revealed by the data. In each case data was
assembled for accident frequency rates in Scotland and England. Although the way that the data
is presented differs, from contractor to contractor, reflecting the different ways that they report
their accident data internally, the cross-border comparisons remain valid in each case. In all
cases, sub-contractors accidents are included.
In accordance with the re-assurance given to the contractors that supplied the data, and to avoid
inter-firm comparisons, the data is reported anonymously.
8.2.2

Firm 1

For Firm 1 data were assembled from the last five years’ company reports, which detail regional
health and safety performance.
The measure shown in Figure 65 is the Incident Frequency, calculated per 100 (not per 100,000
employees as in HSE statistics). Only major injury accidents are included (there were no fatal
accidents), to be consistent with the analyses in earlier sections of the report.
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
2000

2001

2002
Year

2003
England

Scotland

Figure 65 Firm 1 Major Injury Accident frequency per 100 employees (IF) Scotland &
England

For the purposes of this analysis the scale is unimportant, when compared to whether Scotland
is above or below England. It can be seen, from Figure 65, that Scotland has been
outperforming England for this firm over this period. It is also worth noting that both countries
show a significant downward trend.
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8.2.3

Firm 2

Similar data was supplied by Firm 2, although the data does, in this case, include two fatal
accidents during this period. Both of these were, as it happens, in Scotland; though nothing of
relevance to this study can be concluded from such small numbers. Firm 2 uses the usual
Accident Frequency Rate (AFR), of accidents per 100,000 hours worked.
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Figure 66 Firm 2 Group AFR Scotland & England

Figure 66 shows that in Firm 2, a similar pattern occurs when compared with firm 1 in that
Scotland outperforms England overall, although there are two reporting years in which Scotland
has a slightly higher figure than England. Due to more detailed information being provided for
the latter years it was also possible to analyse major injury accidents for 2002/2003 and 03/04 in
which, again, the comparisons show the Scottish part of the firm to be outperforming their
English counterparts.
A significant downward trend is, again, also evident over this five year period.
8.2.4

Firm 3

Firm 3 supplied AFR data which could only detail overall accident rates. Although it was not
possible to disentangle major injury accidents, Figure 67 shows that, in general terms, Scotland
has performed better than England over the period within this firm. It can be seen, however,
that the rate was extremely high for Scotland in 2001. During this time the firm had several
smaller projects in Scotland which they found more difficult to manage. This was the possible
reason for the higher rate at this time.
Again, the general trend for Firm 3 is downward over the four-year period.
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Figure 67 Firm 3 AFR (all RIDDOR) Scotland & England

8.2.5

Firm 4

Firm 4 provided Accident Incidence Rates (based on average numbers employed, over the last
12 months, and expressed per 100,000) for the 2003 and 2004 calendar years, as shown in
Figure 68. Like Firm 3, these figures include all RIDDOR reportable accidents. Again, this is
useful to see how Scotland performs compared to England within this firm.
It can be seen that Scotland is yet again performing better than England within this firm.
However, the gap between the two decreased as the Scottish rate increased considerably in
2004. This was due to the number of accidents increasing by only two, from one in 2003 to
three in 2004, which shows how volatile the accident rates can be in small populations.
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Figure 68 Firm 4 (all RIDDOR) AIR Scotland & England
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8.2.6

Firm 5

Firm 5 was only able to provide overall AFR figures for the period July 2003 to June 2004.
Although this data is limited, when presented along side the other firms’ data, it reiterates the
same message that the Scottish section of the firm is performing markedly better than the
English. This is shown in Table 27.
Table 27 Firm 5 AFR (all RIDDOR) Scotland & England

8.2.7

2003-2004

AFR

Scotland

0.49

England

0.69

Conclusion

As far as the major contractors reported here are concerned, there does not seem to be a problem
with higher accident frequencies in Scotland. This may indicate large contractors, in general, do
not display higher accident rates in Scotland, possibly due to the uniformity of working and
management processes across the UK. Therefore, the next step was to try and determine
whether there was a difference out with larger contractors.
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8.3

CONTRACTOR SIZE AS A FACTOR IN SCOTTISH AND ENGLISH
FATALITIES

A database of construction fatalities between January 1999 and December 2004 was supplied by
HSE for analysis. The objective was to establish whether there was any difference, between
Scotland and England, in the proportions of fatal accidents that could be attributed to firms of
different size. This, it was hoped, might offer some indication as to the size of company in
which any differences in accident frequency might occur.
Each fatality in the database was classified by the size of the main contractor of the project on
which the fatally injured worker was working, as follows:
Large contractors - those featured in “Building top 100” or “NCE top 20” both of which show
contractors with turnover exceeding £100m.
Medium contractors / house builders - those not in either of the above lists but with turnover
exceeding £10m.
Small / miscellaneous contractors - turnover of less than £10m or whose core business is not
construction.

These analyses for Scotland are shown in Figure 69; and for England in Figure 70.

74 Fatal Accidents - Scotland Jan 99
To Dec 04 Contractor Type
Large Contractors ;
11; 15%

Medium
Contractors/Hse
Bld; 14; 19%
Small/Misc; 49;
66%

Figure 69 Fatal accidents Scotland Jan 99/Dec 04 by type of contractor in charge
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412 Fatal Accidents - England Jan 99
To Dec 04 Contractor Type
Large Contractors,
75, 18%

Medium
Contractors & Hse
Bld, 76, 18%

Small & Misc, 261,
64%

Figure 70 Fatal accidents England Jan 99/Nov 04 by type of contractor in charge

It can be seen that there is very little difference in the percentages in each contractor class size.
The Scottish sample of 74 is really too small to draw firm conclusions. However, a chi-square
test was carried out in order to establish whether there is a statistically significant difference
between the number of fatalities occurring in each class of contractor when comparing Scotland
with England. This showed a chi-square of 0.484 with 2 degrees of freedom and a p-value of
0.785. This high p-value (being close to 1) confirms that there is no statistically significant
difference between Scotland and England in the proportions of fatalities in these categories.
In both populations the number of fatal accidents occurring in the small or miscellaneous
category is approximately 2/3 of the total. Accidents involving small contractors working for
large or medium contractors have been accounted for in the other categories. Therefore 2/3 of
fatal accidents in GB occur on sites where the main/only contractor is small, in construction
industry terms.
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8.4

SCAFFOLDING ACCIDENTS

In previous analyses (Section 4.2.5.4), it was shown that there have been relatively more major
accidents, including a small proportion of fatalities, resulting in falls from scaffold in Scotland,
than in the rest of Great Britain. However, these accidents have occurred principally to trades
other than scaffolders, which suggests that there might be factors in Scottish scaffolding
equipment, or its use, that put other trades using the scaffolding at higher risk.
During previous research into the selection and use of fall prevention equipment69 it was
suggested that approximately 80% of scaffold used in Scotland was system scaffold and that
only 20% was tube and fitting scaffold, whereas in England these proportions were reversed.
These estimates have been confirmed by the National Access and Scaffolding Confederation
(NASC). Additionally, an HSE internal report, based on data approximately 10 years old70
states that the overall UK figure for system scaffolding is 35% of the total; but the author of that
report believes that this covered a large difference between Scotland2, with approximately 70 –
80 % of system scaffolding, and England, with 20 – 30 %.
However, the proportions are believed to be changing. Recently, the same author has estimated
that the amount of system scaffold is currently in the region of 50% throughout the UK, as it has
been gaining popularity in England. This would imply that the proportion of system scaffold
used in England remains somewhat less than 50%, assuming that Scotland still uses as much as
80%. Therefore, although these are no more than approximate estimates, and could not be
verified with hard data, they still indicate a potentially significant difference in the proportions
of system scaffold being used in the two countries.
HSE Research Report 30270, referred to above, concluded that the cause of scaffold being left
in a dangerous condition is more likely to be due to unsafe removal or adjustment of elements of
the scaffold by trades such as bricklayers, in order to facilitate loading it with materials or their
access to the workface, than it is to be due to incorrect or incomplete erection by scaffolders. It
is hypothesised here that other trades find it easier to remove or adjust system scaffold, due to
its relative simplicity of construction and because no scaffold spanners are required; and that
this could be a significant cause of the higher frequency of accidents involving falls from
scaffold by other trades. The NASC has published a newsletter on this topic, which supports
this hypothesis71.
This evidence seems compelling enough to merit further investigation and the issue was
addressed in the field interviews.

2

Per telephone call with the author on 7/11/04
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8.5

INDUSTRY FIELD INTERVIEWS

8.5.1

Development of targeted occupation approach

It is clear, from the analyses of the accident frequency rates for different occupations (section
7), that there are occupations where Scotland appears to have higher accident frequencies and,
conversely, occupations in which the rest of Great Britain has higher accident frequencies, as
shown in Section 7.4. For example, Table 24 shows the difference in combined fatal and major
accidents to be a total of 43.6 per 100,000, of which only 6.5 is attributed to actual “injury rate”
(the remaining 37.1 being due to “occupational composition”). Occupational groups that
considerably affect this rate of 6.5 are ‘Construction Trades’ and ‘Metal Workers’ which are
higher in Scotland, increasing the “rate” difference by 18 (accidents per 100,000), whereas
‘Miscellaneous Plant & Machine’ is higher in rest of GB, reducing the “rate” difference by 13.9
(accidents per 100,000). However, even in the Minor Group ‘Construction trades’, where, in
general, Scotland has a higher accident frequency, there are specific trades (Unit Groups) where
the rest of GB is higher. This Minor Group accident frequency breaks down (as shown in Table
23) as follows:
Trades in which Scottish injury rate per 100,000 is higher (per Table 23):

•

Bricklayer

•

Glazier

•

Builder

Trades in which injury rate per 100,000 in the rest of GB is higher (per Table 23):

•

Roofer

•

Plasterer

•

Scaffolder

The accident frequency rates calculated for these specific construction trades may not be
reliable, due to the small numbers in the samples of such trades in the Labour Force Survey.
However, they are useful indicators as to where the problems in Construction Trades may lie.
Similar breakdowns of other ‘Minor Groups’: ‘05-craft’; ‘08-plant and machinery’; and, ‘09
other’; were analysed in order to further inform field interview planning. These are shown in
Appendix D. Note that some occupations are labelled “Unreliable” due to the numbers being
too small. It can be assumed that the small numbers for these occupations will be indicative of
their proportion of the population therefore making their influence negligible in overall terms.
Therefore any attempt to investigate and improve rates within these occupations would not
result in any significant overall improvement.
In order to focus on the most relevant occupations, in the search for the causes of significant
differences in accident frequencies, a further test was applied to each trade identified previously
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in Section 7.3 (Table 23) and in Appendix D. This was to calculate the ratio of the higher Injury
Rate to that of the lower (brought together in Appendix D).
A benchmark of 1.5 (equivalent to an Injury Rate in one country 50% higher than the other)
was selected to trigger further investigation during the fieldwork interviews. This ratio was
chosen in order to eliminate occupations with small differences in Injury Rate, which are
insignificant in the context of this research and, in any case, could have arisen from the
potentially unrepresentative nature of small samples.
Table 28 Target occupations: ratios between Scotland and rest of GB
SOC Occupation

Ratio

Injury rate per 100,000
Scotland

Rest GB

Scotland

Rest GB

Ratio
>50%

500 bricklayers, masons

835

552

1.5

1.0

3

501 roofers, tilers, cladders etc

663

1004

1.0

1.5

3

502 plasterers

358

449

1.0

1.3

503 glaziers

695

469

1.5

1.0

3

504 builders, building contractors

578

161

3.6

1.0

3

505 scaffolders, steeplejacks etc

1019

1211

1.0

1.2

506 floor, carpet, wall etc fitters

154

190

1.0

1.2

507 painters & decorators

357

337

1.1

1.0

532 plumbers, heating

262

176

1.5

1.0

534 metal plate work

351

297

1.2

1.0

535 steel erectors

2106

1252

1.7

1.0

537 welding trades

557

605

1.0

1.1

885 mechanical plant

160

268

1.0

1.7

3

887 forklift & mechanical

312

616

1.0

2.0

3

921 building trade mates

1403

1593

1.0

1.1

923 road construction

169

182

1.0

1.1

3

3

It can be seen that eight trades were identified in which the difference in major/fatal accident
injury rate is greater than 50% between Scotland and the rest of GB. It seems that the
occupation of builder is a term used mostly in England, whereas craft trade titles are used more
in Scotland. A greatly reduced percentage of any occupation in either country would adversely
affect the accuracy of the analysis making the rate appear artificially inflated. Also, it was not
likely that this occupation could be discussed objectively with site managers and operatives
from normal construction sites, as it is probably an occupation found principally in domestic
work for house owners and very small works. Therefore, this occupation was not investigated
during the fieldwork.
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The last two occupations of mechanical plant operatives and forklift operators both show the
rest of GB to have higher rates. Due to the similarity of the two occupation titles they were
discussed together, as plant operators (other than crane drivers who are listed separately).
In addition to the analysis discussed above, other analyses were performed which produced
similar results, with the exception of electrical trades (Section 7.6.5 - Figure 63 Relative
Probability of a Reportable Workplace Injury: Occupations). This analysis showed electrical
workers to experience higher rates of reportable workplace injuries in Scotland, therefore it was
added to the final list of target occupations as follows:
Bricklayers/masons
Roofers/tilers/cladders
Glaziers
Plumbers/heating engineers
Steel erectors
Mechanical & Forklift plant
Electricians

Scotland higher
Rest of GB higher
Scotland higher
Scotland higher
Scotland higher
Rest of GB higher
Scotland higher

A question set was developed with which to try to uncover any differences in construction
practice or work environment that could have the potential to explain the differences found in
accident injury rates. In a definition of work processes, the following were identified as areas
with such potential:

•

Types of construction

•

Construction technology

•

Materials

•

Tools, equipment

•

Plant support

•

Storage / transport of materials

•

Access arrangements

•

Work at height

•

Labour support

These informed the development of outline interview templates for semi-structured interviews.
Other general factors, such as weather and working hours, could have been included. However,
these had already been excluded, as having potential for explaining differences in accident
frequency, by previous analysis of Labour Force Survey and RIDDOR data (Section 7).
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An example of the interview template, for site managers, is shown in Appendix E. Other
templates were developed for operatives working in the trades of specific interest. These were
not used to a great extent however, due to the limited information that was obtained during the
early interviews. To accompany the templates and support the interview process, a matrix of
examples was developed, based in large part on issues discussed in Steering Group and
Research Team meetings. The content of this matrix expanded during the progress of the
interviews, as more issues were raised by interviewees.
In the interviews, interviewees were asked to discuss their recall of actual incidents and to
interpret these objectively rather than giving subjective, generalised opinions.
The objective of the field research was to uncover differences in specific trade practice,
technology and environment with the potential to explain the different occupational accident
injury rates in Scotland and the rest of GB. In order to achieve this, interviewees were classified
into three groups: those with experience in Scotland; those with experience in the rest of GB
(predominantly in England); and, those with experience in both. The first two groups provided
contrasting data and the members of the third were able to make direct comparisons, based on
their own observations and experience.
The occupations and background of the interviewees are shown in Table 29.
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Steel erector

Mechanical
plant

Forklift & truck

3
3
3

3
3
3

3
3
3
3

3
3
3
3

3

3

3B
3

3

3B
3

Glazier

S
Scottish Site manager 1
S
Scottish Site manager 2
SE
Scottish Site manager 3
S
Scottish Site manager 4
S
Scottish Operative 1
S
Scottish Site manager 5
S
Scottish Operative 2
SE
Scottish Site manager 6
S
Scottish Operative 3
SE
Scottish Operative 4
SE
Scottish Operative 5
S
Scottish Operative 6
SE
Scottish Site Manager 7
E
English Site Manager 1
ES
English Site Manager 2
E
English Site Manager 3
ES
English Site Manager 4
ES
English Site Manager 5
ES
English Site Manager 6
ES
English Site Manager 7
ES
English Site Manager 8
E
English Site Manager 9
ES
English Site Manager 10
E
English Site Manager 11
S = Scotland
E = England
B = background in this trade
� = trade discussed

Roofer cladding

Interview

3B
3
3

3
3
3
3

3
3
3
3

3B

3

3

3

Bricklayer
mason

Experience

Occupations

Plumber heat
eng

Table 29 Fieldwork interviewees: background and occupations

3

3
3B
3B
3B
3B
3
3
3
3
3
3
3
3B
3
3
3
3

3

3

3B

3

3

3B
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

The findings of these interviews are summarised in the next section, by trade.
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3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

8.5.2

Fieldwork Interviews: Summaries and Conclusions

8.5.2.1 Bricklaying

Bricklaying has an accident frequency in Scotland that is more than 50 % higher than in the rest
of Great Britain (Table 29). In the field interviews, discussion of possible reasons for this
difference involved a number of areas in which interviewee experience suggested significant
differences between Scottish and English practice:

•

Methods of mortar provision;

•

Type of masonry materials used;

•

Type of scaffolding used;

•

Housekeeping;

•

Manual handling;

•

Skill shortage;

•

Use of timber-framed construction.

Mortar provision

English interviewees indicated that ready-mixed was the most frequently used type of mortar,
with less frequent use of silos; whereas, no mention was made of hand mixing. This contrasts
with Scottish interviewees, who did not mention use of ready-mixed; and in some cases reported
using hand mixed mortar.
Ready mixed mortar is cleaner and can be delivered directly to point of use. A silo is also clean
compared with hand mixing mortar, although site transportation is required to the workplace
and there is the task of cleaning the silo, and the potential for water freezing and electrical
cables being dug up. Hand mixing is dirty, unproductive and a less safe option, potentially
contributing to slips and trips due, in part, to greater on-site transportation.
The main factor, in selection of the source of mortar is likely to be economic, based on the size
of the job, but there may also be a higher emphasis on safety on larger jobs,. As well as the
overall size of the job, higher use of rendered blockwork and timber-framed construction in
Scotland, issues discussed later, would have the effect of significantly reducing the requirement
for mortar and, thus, the economic benefits of the more plant-intensive methods of mortar
provision.
Brick and block materials

Traditionally, bricks in Scotland have been of low quality, due to the poor supply of good
quality bricks involving high transport costs from the South of England, where most are
produced. Lower quality bricks were used in rendered walls most of the time, and did not need
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to be of good quality. They could be transported in bulk and dumped in piles; whereas English
facing brick has to be handled more carefully, usually transported on pallets, and laid to a good
standard. Although this issue is no longer as relevant in Scotland, the bad habits from those
days may be present in today’s Scottish bricklayers.
Rendered walls are still more prevalent in Scotland than in England, and are now very
frequently constructed in concrete block. It was said by about 1/3 of interviewees that concrete
blocks are messier when cut as they fragment more readily, thus impacting on site
housekeeping. No interviewees thought brick was more messy.
It seems highly likely that the type and quality of masonry construction has influenced the level
of skill required and one interviewee with experience in both countries had experienced better
quality work and safety awareness from bricklayers working in England, no interviewees
indicated a contrary view. This hypothesis can logically be extended to suggest that lower
levels of skill required of Scottish bricklayers might also be associated with lower levels of
safety knowledge and behaviour, arising from lack of adequate occupational training. Another
interviewee reported a link between type of construction and low safety levels among
bricklayers on the Isle of Man, where rendered walls dominate, which lends weight to the
hypothesis.
Use of scaffolding

The different types of scaffolding used in the two countries, and the consequences, have been
discussed in Section 8.4 The majority of interviewees confirmed that system scaffold, because
of its ease of modification without the need for scaffold spanners, is more prone to being
altered, particularly by bricklayers, without permission. Two thirds of English interviewees said
that bricklayers carried spanners to alter tube and fitting scaffold, but virtually all interviewees
were of the opinion that bricklayers generally have more freedom to alter system scaffold,
especially hop-ups on Scottish sites. Two interviewees were of the opinion that scaffold type
was not a factor. On nearly all occasions interviewees said that tube and fitting scaffold was, in
site regulations, under the sole control of the scaffolder. It is therefore hypothesised that system
scaffold could be more liable to be altered by bricklayers, who may not have the correct training
and experience. This could account, in part, for the higher frequency of bricklayers’ accidents
in Scotland as well as the higher percentage of non-scaffolders falling from scaffolds in
Scotland, referred to earlier in Section 8.4.
Housekeeping

Good housekeeping is linked to reduced slips and trips, which is the most frequent type of
accident in the industry. All Scottish interviewees, questioned about tidiness said that cuttings
from block often made the working area untidy. Conversely, most English interviewees said
that in general the work area was quite tidy. This problem may be linked with the duties of the
labourer and many English labourers may have more time to clean up, due to increased help
with mechanical aids; whereas in Scotland more manual handling (discussed below) may keep
the labourer’s productivity low. Also, the Scottish operatives interviewed noted the lack of a
dedicated labourer for each bricklaying squad. Clearly, the availability of a dedicated labourer
could have an effect on tidiness.
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Manual handling

The interviewees were asked about manual handling of heavy blocks and also heavy lintels, in
order to ascertain whether this might be a factor as highlighted in Section 4.2.2.3. The
particular concern was either the presence or absence of mechanical lifting or transporting aids.
Most Scottish interviewees reported that heavy blocks were still a problem for bricklayers and
lifting of lintels was done manually, whereas in England hardly any interviewees reported the
same problem with blocks and several gave various examples of mechanical aids being used e.g.
hoist, genie-lift and conveyer. Two interviewees with experience both sides of the border
discussed this issue in detail and confirmed that heavy blocks were more prevalent in Scotland
with more use of manual labour to lift heavy weights, whereas in England they saw more
instances of lighter blocks being specified and lifting aids being used.
Skill shortage

If a skill shortage exists then this might be expected to impact on safety. This factor was
mentioned by some Scottish interviewees. The level of skill shortage was also mentioned by
some English interviewees and was more prevalent in the North of England.
Timber-framed construction

The widespread use of timber frame construction in Scotland prompted investigation into its
possible effect on bricklayers. In all interviews timber frame construction was viewed as safer
for bricklayers. Two consequences were mentioned. First there is less use of bricklayers in
timber-frame construction, a fact which would not necessarily impact on accident frequency;
but, second, the presence of the timber frame, both avoids the need for bricklayers to work
inside the building and acts as a barrier preventing falls from height over the brickwork to the
inside of the building.
Interaction of factors in bricklaying

It is important to note that many of the above factors will interact, increasing the risk to Scottish
bricklayers.
Use of rendered brick and blockwork may reduce both the skill level required and the number of
bricklayers needed; and use of timber-frame will also decrease the numbers of bricklayers
needed. These can both reduce the level and availability of training, probably including health
and safety, and diminish the skill differential between bricklayers and labourers, thus increasing
the likelihood of bricklaying gangs operating without labourers. This, in turn, will result in poor
housekeeping, as the efforts of the whole gang will be focused on production of brickwork;
whilst the use of other methods of mortar supply than ready-mixed, and more use of external
blockwork with its higher levels of mess, will increase the need for housekeeping effort.
Although the implications of this will relate to slips and trips, which would not generally be
associated with major or fatal accidents, the situation changes when the work being considered
is at high level and the possible consequences become a ‘fall from height’.
Higher use of blocks and less efficient methods of mortar supply will increase manual handling
problems and probably increase the tendency to remove interfering scaffolding, a procedure
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which seems to be carried out more easily with system scaffold, and by tradesmen with lower
levels of training. Again, manual handling, at height, can be considered high risk.
It is clearly possible to postulate a number of ‘vicious circles’, all leading over time to a steady
reduction in safety performance, with the problems concentrated particularly in the smaller, less
well regulated end of the industry.
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8.5.2.2 Roofing

Roofing, tiling and cladding has an accident frequency in the rest of GB that exceeds that of
Scotland by over 50% (Table 28) and discussion of possible reasons yielded the following
information about the factors that appeared likely to be the most significant.
Weather

Prior to the interviews, initial consultations suggested that inclement weather, presumed to be
more of a problem in Scotland, might have a significant effect on roofing safety, because of its
exposure. However, the accident frequencies show Scottish roofers to be safer than those in
England. All interviewees who discussed this factor, including those with experience in both
countries, confirmed that the weather was not any more of a problem or contributory factor to
unsafe situations in Scotland than in England.
Sarking board and felt

It has emerged, from the interviews, that “sarking” board is almost always used on Scottish
pitched roofs prior to tiling, whereas in England the usual method is to lay only flexible roofing
felt or building paper under the tile battens. This difference raises a number of issues.
A flexible material is not as secure a support, in case of loss of balance of a roofer, and will
engender less confidence and more awkward movement around the roof. It is common, even
normal practice, for roofers to use tile battens as footholds, with little or no fall protection, when
loading out the roof with tiles or during tile fixing. A solid sheet of plywood, beneath the
battens, will make the tile battens more secure and provide far safer footholds than felt. Felt is
not nearly as robust a barrier as plywood, to prevent falls between trusses. During fixing the
sarking materials, boards can more easily precede the roofers and be tacked in position,
providing a degree of fall protection; whereas even heavy-duty felt is hardly any protection until
fully fixed; and, even then, not normally strong enough to be relied upon. Falls through
domestic tiled roofs are not as common as falls from the edge. Sarking board may prevent some
‘major’ accidents from falls through the roof structure but they also provide a stable working
platform, assisting both physically and mentally, workers to improve balance and control; and
hence to avoid falls from the edge of domestic roofs.
One interviewee mentioned that the prevalence of private housing in England was a factor
linked to domestic roofing. This is discussed in more detail in Section 8.5.3.1. and infers that
private householders employing roofers will give no attention to their safety, unlike those in
charge of social housing in Scotland.
Interviewees with experience in both countries all said that the Scottish method of construction
is safer. These are the only factors, having clear safety implications, that emerged as a possible
explanation for the large difference in accident frequencies. No differences, in relation to work
out with domestic roofing, were suggested.
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8.5.2.3 Glaziers

Glaziers have an accident frequency in Scotland almost 50% higher than in the rest of GB
(Table 28); but the number of glaziers employed in the industry is very small, compared with
other trades (Table 10).
It has been difficult to discuss possible reasons for the difference in accident frequencies in this
occupation, without a commonly accepted definition of the work undertaken by a glazier. It has
been established through the interviews that a glazier, in addition to fitting glass may also be
someone who installs window units and glazed curtain-walling. The information collected
shows that, in both countries, glaziers who merely fit glass work mostly on fit-out projects and
refurbishment works.
Several interviewees said that the larger the contractor, the more aware the worker is of safety
issues, and speculated that Scotland may have smaller companies or smaller projects. This
speculation, and its consequences for safety performance and management, may be appropriate
to investigate more fully, at another time. However, this is a factor that would be expected to
operate over all trades and, if found to be true, to impact on overall accident frequencies which,
as has been shown, are not significantly different in the two countries.
8.5.2.4 Plumbers and heating engineers

The accident frequency for plumbers and heating engineers in Scotland is approximately 50%
higher in Scotland than in the rest of GB, but in both cases much lower than for the more risky
trades (Table 28).
No differences were discovered between the ways that this trade works on each side of the
border, possibly due to most operatives working to Corgi standards. It was discovered during
the Scottish interviews that there may be a general shortage of skilled plumbers with
construction site experience, resulting in many who normally do domestic work working on
construction sites. They, it was suggested, would not be fully aware of the risks that are present
on a site. This problem appeared to be less evident in England with only half of the
interviewees who discussed the topic of the opinion that it was sometimes a problem.
In addition, it was said by one interviewee that construction in areas close to shipyards, docks
and harbours suffered more from skill shortages, because of higher rates of pay in these
establishments. This could affect central and NE Scotland's accident frequency, if less skilled
plumbers are being used, as poorer skill training may well be associated with poorer health and
safety training. However, the same effect would, presumably, be expected near to areas of
English shipyards, docks and harbours. This was confirmed in follow-up calls to previous
interviewees, one in Scotland and two in England, close to coastlines, who agreed that this
problem affected this trade. It was also mentioned that the problem was less evident when
larger contractors were used. This, again, would be relevant if, as seems likely, Scotland
generally has more small contractors and smaller projects. "Domestic plumbers in construction
sites" was mentioned in both Scotland and England to similar extents. Remember also, we were
carrying out the fieldwork in response to leads based on "historical" data, up to ten years old,
therefore we are relating findings to the timeframe identified. That is why, for example, the
steel erector issue (discussed below) was addressed with the time lag in the spread of the use of
MEWPs etc from South of England, Northwards, over the last 10 years. It explains why the
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historical data shows a difference but we would expect the data to change if we repeated the
analysis in ten years from now.
8.5.2.5 Steel erectors

Steel erectors have an accident frequency almost 70% higher in Scotland than in the rest of GB
(Table 28)
No differences were discovered in relation to the way this trade works on each side of the
border. In all cases it was said that the safety of working methods had improved dramatically
over recent years in this occupation. Interviews, therefore, focused on when the improvements
happened on each side of the border, to try and determine whether the differences in accident
frequencies over the period being studied, were merely due to a time lag in safer practices, such
as use of Mechanical Elevated Working Platforms (MEWPs). Responses from interviewees
show that the earliest instances of MEWPs being used in England were ten to fifteen years ago,
whereas in Scotland interviewees suggested that they appeared about five years ago. Both
Scottish and English interviewees said use of ladders by this trade is now quite rare.
This suggests that the difference in accident frequencies may well, at least in part, be due to the
time lag in the application of the safer working methods arising from the use of more
appropriate plant for access to height. The validity of this hypothesis should be monitored
during the next few years.
8.5.2.6 Plant operators (including fork-lift operators, but excluding crane
operators)

The accident frequency amongst plant operators in the rest of GB is nearly 70% higher than in
Scotland; and amongst fork-lift operators, almost twice as high (Table 28).
The most potentially relevant issue for this study, relating to plant, was who supplied the plant
and the operator on projects. It appears that, in Scotland, the main contractor usually supplies
both plant and operator. All Scottish interviewees said this. Interviewees in England gave a
mixed response, half saying main contractor and half saying sub-contractor, especially on large
projects. However, interviewees with experience on both sides of the border all said that the
majority of plant is provided by the sub-contractor in England and, generally, by the main
contractor in Scotland.
The main reason given was that sub contractors in Scotland are generally not big enough to own
their own plant. However, it may also be linked to the amount of management type contracts in
England. If more projects in England are run this way, the main contractor in England then
supplies only management and supervisory personnel. It is also known that Scotland has fewer
self-employed and more directly employed, for whom plant would have to be provided, than is
the case in England.
This gives main contractors the ability to supply, train and control plant operators. The majority
of interviewees (only one disagreed) said that from their experience, in general, plant supplied
by sub-contractors is more difficult to control, is probably older, poorly maintained, and has less
well trained operators. Larger sub-contractors were reported to be better than smaller sub
contractors.
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8.5.2.7 Electricians

Electricians have a greater risk of a workplace injury in Scotland. Those interviewed with
experience both sides of the border said no differences were present in relation to the way this
trade works on each side of the border, possibly due to most working to national standards.
Accident types discussed were also the same, mostly falls from ladders. However, the
“shipyard” issue discussed above in relation to plumbers and heating engineers, was originally
raised in relation to electricians and is more relevant to this trade than the previous one
discussed. Scotland’s high prevalence of shipyards, docks and harbours may mean the Scottish
construction industry would suffer more.
The percentage of electrical trades involved in falls, and falling from scaffold, is proportionally
higher in Scotland (Figure 29). Although this was not identified by the interviewees, the system
scaffold issue discussed in relation to bricklayers may be logically extended to this trade. The
general term ‘scaffold’ used in the RIDDOR analysis does not differentiate between alloy tower
scaffolds and fixed scaffolds, the former being the type more associated with electrical trades.
This vagueness does not help matters and more definite conclusions can only be drawn after
further research in this area.
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8.5.3

General, non-trade related issues

8.5.3.1 Public v. private clients

A general issue raised during the roof-work interviews was that of public and private ownership
of domestic housing. It was claimed by one interviewee that one-off private clients would pay
less attention to safety compared to procurers of public housing. This would seem logical and
was confirmed by other interviewees. Comparison of the level of private ownership in England
with that of Scotland. (Appendix C) shows that although the ownership of private housing in
Scotland is rising, it has been generally lower over the last 10 years.
8.5.3.2 Scaffolding falls in Scotland

Although the wider use of timber framed construction in Scotland has been reported as a factor
likely to improve bricklayers safety, it may also influence carpenters or joiners safety, but in this
case negatively. This occupation has not shown any significant difference in overall safety
performance, however, Section 4 shows that one of the “other” trades in Scotland with a higher
frequency of falls from scaffold, than in the rest of GB, was joiners/carpenters. As mentioned
above, electrical trades are also highlighted in relation to falls from scaffold (Section 8.5.2.7. &
Figure 29). The problems identified with bricklayers associated with system scaffold could also
affect carpenters, joiners and electricians. The prevalence of timber-framed construction in
Scotland would lead to more time spent working at height for joiners, probably on system
scaffold. The term system scaffold can also encompass free-standing towers, which are used
extensively by electrical trades.
8.5.3.3 Provision of System Scaffold Training

The increased use of system scaffold, its relevance to European Codes and its ability to satisfy
the new work at height regulations (2005) mean training and formal competence is becoming
increasingly necessary. The current Construction Industry Scaffolders Record Scheme (CISRS)
only addresses tube and fitting scaffold in detail72 and existing courses for system scaffold are
merely short duration3. A Customised Vocational Qualification in system scaffold has recently
been developed under licence from the Scottish Qualifications Authority (SQA), which may
have the potential to become the system scaffold equivalent of the existing CISRS qualification.
An extract of the proposed course content is reproduced in Figure 71 for information.
The assumption is that a card will be issued on successful completion of the course, detailing
skill level (level 1 or level 2 similar to existing CISRS qualification) with a list of specific
systems covered by the holder on the reverse. This is the most detailed system scaffold course
identified to date4

3

e.g. CITB 5 day course in system scaffold

4

As at November 2005
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Figure 71 Outline course content for Customised Vocational Qualification in System
Scaffolding5

5

As at November 2005, subject to change.
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8.6

SUMMARY AND CONCLUSIONS OF FIELDWORK

The fieldwork has found the following:
Five major contractors supplied accident data, covering employees and sub-contractors, to
facilitate comparison of accident rates between their Scottish and English regions:
•

Firm 1 calculates “Incident Frequency”, per 100 employed. The cumulative figures for
the period 2000-2003 for major accidents are Scotland 0.44, England 0.52

•

Firm 2 calculates Accident Frequency Rates (AFR) in line with HSE guidance (per
100,000 hours worked). The cumulative figures for the period 1999/00 – 2003/04 (all
accidents), for Scotland was 0.37, and England 0.45. Major accidents for the period
2002/03 – 2003/04 were Scotland 0.12, England 0.17.

•

Firm 3 calculates AFR per HSE guidance. Only data showing all accidents were
available. For the period 2001 – 2004, the cumulative figures were Scotland 0.35
England 0.36

•

Firm 4 calculates Accident Incidence Rates per 100,000 employed. Only data showing
all accidents were available. For the period 2003 – 2004, the cumulative figures were
Scotland 518 England 724

•

Firm 5 calculates the AFR per HSE guidance. Only one year’s figures could be
provided, which show all accidents. For Scotland the rate was 0.49, and for England
the rate was 0.69

Therefore there does not seem to be a problem with higher accident frequencies in Scotland
within major contractors, based on the data supplied by these firms.
There is no significant difference between Scotland and England in the proportions of fatalities
in the categories of large, medium and small/miscellaneous contractors in charge of work at the
time of fatal accidents between 1999 and 2004, based on the HSE database. The similar
distribution of fatal accidents between the two countries would indicate there is no obvious
difference in the profile out with the major contactors.
The higher prevalence of system scaffolding in Scotland has been confirmed in the interviews.
Although this conclusion is based on subjective estimates, these indicate a very significant
difference in the amount of system scaffold being used in the two countries.
Previous analysis showed the overall accident frequency rate for manual workers to be very
similar for Scotland and the rest of the GB. Some occupations were better in Scotland whilst
others were better in the rest of the GB. This data was further analysed to identify those
occupations with the greatest differences in rates as well as representing the largest proportion
of the workforce. These were termed the “target occupations”. Factors specific to these
occupations were investigated during the fieldwork. The findings relate to 24 in-depth
interviews. The purpose of the interviews was to explore possible leads and develop credible
hypotheses for future study in light of the changed objectives. The main conclusions drawn
from the interviews were:
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The accident frequency for bricklayers in Scotland is higher. Bricklayers in Scotland have
traditionally used inferior materials which were then covered by a render. It is possible that the
type and quality of masonry construction has influenced the level of skill required, which may
be associated with lower levels of safety knowledge and behaviour, arising from lack of
adequate occupational training. The use of hand mixed mortar, heavy concrete blocks, more use
of external blockwork (with its higher levels of mess), and manual lifting of lintels were all
more apparent in Scotland and will all impact adversely on safety. System scaffold, because of
its ease of modification, may be more prone to being altered, potentially leading to more falls.
Scotland’s extensive use of timber-frame construction will decrease the numbers of bricklayers
needed. A bricklayer skill shortage was highlighted in the interviews, as well as a lack of
dedicated bricklayers’ labourers (which could have an effect on tidiness). These factors can all
result in a number of ‘vicious circles’, combining, over time, to a reduction in safety
performance.
Roofers, tilers and cladders in the rest of GB have a worse accident rate than those in Scotland.
It was reported that “sarking” board is almost always used on Scottish pitched roofs, prior to
tiling; whereas in England the usual method reported was to lay only flexible roofing felt or
building paper under the tile battens. Interviewees felt that this was not as secure a support for
roof workers, potentially leading to high falls or serious accidents. One interviewee with
experience of domestic roofing in both Scotland and England expressed a view that there were
more private owners in England compared to the level of social housing in Scotland, which, in
his opinion, impacted on safety levels. Other interviewees confirmed that private householders
were far less concerned about safety measures and government housing data shows a higher
proportion of private housing in England, although the gap is closing. These are the only
factors, having clear safety implications, that emerged as a possible explanation for the large
difference in accident frequencies. No factors were uncovered in relation to commercial
roofing.
It has been difficult to discuss possible reasons for the difference in accident frequencies among
glaziers, without a commonly accepted definition of the work undertaken by a glazier. Several
interviewees said that the larger the contractor, the more aware the worker is of safety issues,
speculating that Scotland may have smaller companies or smaller projects. This hypothesis may
be appropriate to investigate more fully, and among other trades, at another time.
The accident frequency for plumbers and heating engineers in Scotland is higher. No
differences were discovered in the way the trade works. In Scotland a skill shortage was
reported, resulting in those familiar with or trained for domestic work working on construction
sites. It was also said that construction in areas close to shipyards, docks and harbours suffered
more from skill shortages, due to higher rates of pay offered. This could affect central and NE
Scotland. This problem was also reported in one area close to docks in England (Newcastle).
The problem may have a larger impact in Scotland.
Steel erectors have an accident frequency almost 70% higher in Scotland. No differences were
discovered in relation to the way this trade works. The differences in accident frequencies may
have been merely due to a time lag in the introduction of safer methods of working, such as
MEWPs, use of which seemed to begin in the South East of England, gradually working
Northwards, eventually to Scotland. This effect should be monitored during the next few years.
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The accident frequency amongst plant operators in the rest of GB is nearly 70% higher than in
Scotland; and amongst fork-lift operators, almost twice as high. The most potentially relevant
issue was who supplied the plant and operator. Those interviewed in Scotland reported that the
main contractor usually supplies this, whereas in England a higher level of subcontractor
supplied plant was reported. Main contractors were reported to be better able than
subcontractors to supply, train and control plant operators, which in turn can be assumed to
impact on safety performance. Larger sub-contractors were considered, in general, better than
smaller ones.
Electricians have a greater risk of a workplace injury in Scotland. No differences were found in
relation to the way this trade works and accident types were also the same, in Scotland and the
rest of GB. However, the influence of the proximity of “docks and harbours” was originally
raised in relation to electricians and is more relevant to this trade. Scotland’s high prevalence of
shipyards, docks and harbours may mean that Scottish industry would suffer more.
Two general issues were raised during the fieldwork interviews. The first was that of public and
private ownership of domestic housing. The ownership of private housing in Scotland is rising,
but it has been generally lower than England’s. If private house owners are less concerned with
safety, work may be done in a less safe manner. This may result in higher accident rates (an
effect which may be lost in the overall rates), but more especially in the higher risk occupations
such as roofing, which is the case. The other general issue is that the potential for scaffolding
misuse problems can be extended to include carpenters joiners and electricians,.
The scaffold industry is undergoing a prolonged transitional period where system scaffold is
increasing in popularity. This has triggered some members of the industry to develop specific
system scaffold training, which may be useful to the situation in Scotland, where, it is believed,
between 70% and 80% of the scaffolding market is system. Training is an acknowledged
prerequisite for competence enshrined in UK safety legislation6.

6

e.g. The Management of Health & Safety at Work Regulations 1999, section 7 (5)
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9.
9.1

CONCLUSIONS AND RECOMMENDATIONS

ORIGINAL OBJECTIVES

The original objectives were designed to address the research question: Why does Scottish
construction appear to have a higher fatal and major accident rate than construction in the rest of
Great Britain?
To fully address this question, there were two main strands to the initial research, a
consideration of the demographics and accident rate calculations and detailed analysis of
individual accidents to identify any patterns of causes. These two strands were then supported
by a series of interviews with contractors at all levels to expand and corroborate these findings.
In the course of the research it became overwhelmingly clear that the reason for this apparent
differential in accident rate was the higher proportion of manual (at risk) workers in Scottish
construction; once this was statistically controlled for, there was no difference in between the
major accident rates and only a small difference remained in the fatal rate.
The conclusions are reported below against each objective, and additional objectives were
added to reflect to allow the field work to reflect the strong findings from the initial research.
More detailed conclusions from each of the research activities are included at the end of each
chapter.
Objective 1:

To analyse a statistically valid sample of investigated fatal and major
accidents to workers in the construction sector in Scotland and a
comparative sample for the rest of Great Britain

•

A full analysis of the RIDDOR database was performed. This includes all accidents
that are reported to the HSE in Scotland and the rest of Great Britain.

•

An Influence Network accident causation model was used to analyse 27 fatal accident
investigation files form Scotland and 68 from the rest of Great Britain.

Objective 2:

To identify the key cause of each event and carry out a factor analysis.

A sample of 27 Scottish fatal accidents was compared with 68 accidents from the rest of Great
Britain. An accident causation model based on the Influence Network was used to identify each
of the factors. The conclusions from this study are presented below:

•

The similarity between the accident profiles of Scotland and the rest of Great Britain is
striking. It does not appear that Scotland’s high accident rate is caused by one or two
obvious human or organisational factors that affect Scotland in a unique way.
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Objective 3:

To identify and rank the overall relevance of the factors in relation to
the higher injury rate in Scotland and suggest how these factors could
be influenced by HSE or the industry.

Thorough consideration was given to all possible factors. This included a detailed analysis of
the RIDDOR database containing all accidents reported to the HSE.
The Labour Force Survey was used to extract employment and occupational information.

•

Overwhelmingly, the most significant factor was the differing occupational make up
of Scotland and the rest of Great Britain. There are proportionally many more manual
(at risk) workers in Scottish construction than in the rest of Great Britain. As a result
it appears that the overall accident rate is higher in Scotland.

•

When the difference in the occupational make up is controlled for, there is no
statistically significant difference in the major accident rate.

•

There is still a slightly significant difference in the fatal accident rate, but this is only
based upon a small number of fatal accidents and so is not as robust a finding as the
major accident rate.

Objective 4:

•

To identify the factors which are particularly relevant to SMEs.

Fieldwork highlights that absolute numbers for fatalities will only be reduced by a
significant amount if small to medium sized contractors improve.

Objective 5:

To inform the construction sector priority programme.

•

See Recommendations below

9.2

ADDITIONAL OBJECTIVES

The original objectives were amended in the light of powerful findings that showed clearly that
the higher accident rate in Scotland was due to the increased proportion of manual (at risk)
workers. However, the accident rate for detailed occupations was found to differ between
Scotland and the rest of Great Britain. These additional objectives seek to uncover why the
same occupations may be exposed to different levels of risk according to whether they are in
Scotland or the rest of Great Britain.
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Objective 6:

•

To identify the relative risks of different occupations in Scotland and the
rest of Great Britain

Construction of workplace injury rates based upon RIDDOR data combined with the
Labour Force survey revealed that rates of workplace injury within particular
occupations differed between Scotland and the rest of Great Britain. These results
should be regarded as indicative due to the small sample sizes upon which these
analyses were based. Analyses revealed that:
bricklayers, glaziers, plumbers, steel erectors and electricians appeared to be
more at risk of suffering a workplace injury within Scotland compared to the
rest of Great Britain
roofers, scaffolders and mobile plant operatives appeared to be more at risk
of suffering a workplace injury within the rest of Great Britain compared to
Scotland

Objective 7:

To analyse the causes of these risk profiles

Possible causes, highlighted during industry interviews, which may underlie differing accident
rates of certain occupations in Scotland and the rest of Great Britain are considered below by
occupation.

•

Bricklayers issues
Between 70% and 80% of scaffold used in Scotland is thought to be
proprietary system scaffold whereas the use of tube and fitting scaffold
seems to dominate the rest of GB70. System scaffold’s apparent ease of
modification can make it more prone to being altered, therefore, possibly
leading to more falls.
The use of hand mixed mortar; heavy concrete blocks; more use of external
blockwork (with its higher levels of mess) and; manual lifting of lintels were
all reported by interviewees with experience of construction in Scotland.
These factors will all impact on safety.
Other factors, with a limited chance of influencing by intervention include
the type and quality of masonry construction reported (which is regularly
covered with render). This may have influenced the level of skill required,
which can be associated with lower levels of safety knowledge and
behaviour; and a noticeable skill shortage.

•

Plumbers & Heating Engineers issues
A skill shortage was reported within this trade in Scotland. This is may be
compounded by a high prevalence of shipbuilding/docks enticing this
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particular trade away from construction, which could subsequently result in
domestic-based contractors working in commercial environments which
have more risks.

•

Steel Erectors
The only explanation uncovered is that this is due to lag in time in
implementing good practice, such as use of MEWP’s which spread from the
South. Further monitoring of this trade’s rates is required to confirm this.

•

Glaziers
No differences were found for this trade. Repeated reference was made to
higher levels of accidents during refurbishment work, however this was
reported to the same extent in Scotland.

•

Electricians
No differences were reported in this trade’s working practices. A skill
shortage was reported in both England and Scotland, however, again this
may be compounded in Scotland by the high prevalence of
shipbuilding/docks enticing this particular trade away from construction,
also resulting in domestic-based contractors working in commercial
environments which have more risks.

•

Roofers / Tylers / Cladders
Generally, interviewees reported no use of sarking board on domestic
pitched roofs, prior to tiling, in England. The usual method reported was to
lay only flexible roofing felt or building paper under the tile battens. This
was thought to be not as secure a support leading to high falls or serious
accidents.

•

Mechanical Plant Operators (excluding cranes)
The main issue reported is who supplies the plant and operator. Projects
reported in Scotland usually had the main contractor supplying this, whereas
in England more subcontractor plant was supplied. Main contractors are
thought to be better able to supply, train and control plant operators
compared to those supplied by subcontractors. Larger sub-contractors were
reported as being, in general, better than smaller ones.

160

SUMMARY EVIDENCE MATRIX

Discounted

No link shown
between nature
of firm and
safety

Discounted

Training

Nature of construction
firms

Coordination
stakeholders

of

Dominant
Factor

Conclusion

Occupational
Composition

Reporting Levels

Factors

Coordination
of
stakeholders
is
regulated by CDM
which applies equally
across GB (Section
2.3.3)

Scotland better trained
(Section 3.2.1)

General Demographic
Data

Any
differential
in
stakeholder coordination
would affect the overall
rates. As the overall rates
for manual workers are
approximately
equal,

Scottish firms tend to
have
slightly
more
employees.
(Section
3.3.6.4)

Scotland
has
better
Academic
Scotland
has
more
apprentices
Scotland had slightly less
job related training in the
last 3 months
(Section 3.3.5)

More manual workers in
Scotland. This means that
there are more people at
high risk of a major or
fatal injury in Scotland
(Section 7.7)

Labour Force Survey –
Accident rate analyses
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RIDDOR

No Communication
or
coordination
differences between
Scotland and the rest
of GB.
(Section
5.5.2.2)

Failure to recognise
the need for training
was identified as a
factor
in
more
Scottish
fatal
accidents
Section 5.6.1.2)

fatal accident
investigation

Evidence Sources

The proportion
of accidents in
SMEs is the
same
in
Scotland as the
rest of Great
Britain
(Section 8.2)

Fatal accident
database

There was some suggestion
amongst interviewees that more
importance was placed on safety
within large contractors (Section
8.5)

Field work

Table 30 Summary Evidence Matrix: All factors considered within this research against a brief summary of any differences between the
construction industry in Scotland and the rest of Great Britain

9.3

Discounted

Discounted

Age

Time
travel

Discounted

Cross
Border

Discounted

Trade
representation

Union

Discounted

Job Tenure

Discounted

Hours
worked

to

No clear link
between
unemployment
and safety

Unemploy
ment

Safety Culture

Employm
ent

Unemployment is 1%
lower
in
Scottish
Construction – this
could reflect a larger
skills gap or could
reflect a flourishing
successful
industry.
(Section 2.3.4)
Unemployment
in
Scotland mirrors the
rest of GB over time
(Section 2.3.7)

Higher proportion of
union
members
in
Scottish
construction
(Section 3.3.6.4)

No Differences (Section
3.3.6.4)

No
significant
cross
border working - living
one side, working the
other. (Section 3.3.6.2)

Scots work slightly fewer
hours (Section 3.3.6.3)

No Differences (Section
3.3.6.1)

No Differences (Section
3.3.5)

stakeholder coordination
is unlikely to be having an
effect.
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No
Differences
(Section 4.2.3.2)

No
reliable
differences (Section
5.5.2.2)

Evidence Sources

Prosecution Rates

Health and Deprivation
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Differences in
these
areas
cannot
be
linked directly
to construction
safety

The
physical
environment
was
cited as a causative
factor as much in the
rest of Great Britain
as
in
Scotland
(Section 5.5.2.1)

Culture

Monthly accident
numbers do not
indicate differences
in
seasonal
variation between
Scotland and the
rest
of
Great
Britain
(Section
4.2.2.1)

Inclement weather was cited as a
factor leading to less safe
working conditions in Scotland.
Interviewees who had worked in
both Scotland and the rest of
Great Britain did not think that
there
were
large
enough
differences in climate to affect
construction. (Section 8.5)

More manual workers in
Scotland. This means that
there are more people at
high risk of a major or
fatal injury in Scotland
(Section 7.7)

Discounted

Scottish construction is
not diverging with the
rest of Great Britain.
(Section 3.2.2)

Physical Environment

Dominant
Factor

Discounted

Small private house building
clients (often house holders) may
place less emphasis on safety
than public or housing association
clients. Private house ownership
is lower in Scotland and so
should lead to safer house
building in Scotland. (Section
8.5)

Industry

Client Profile

Risky work

Changing
Context

Evidence Sources

9.4

RECOMMENDATIONS

The recommendations fall into two broad categories: calculation of accident rates and
occupation-specific risk areas
9.4.1

Calculation of Accident Rates

The presentation of statistics regarding workplace injury rates by HSE should attempt make like
with like comparisons where possible. Most useful in this respect is the presentation of injury
rates by occupation, within industrial sector, geographical area or other classification, as
appropriate.
9.4.2

Occupation-specific Risks

The expansion in the scope of work has allowed detailed analysis of RIDDOR/LFS data to
identify occupationally specific accident rates. Accordingly, the fieldwork element of the
project has focussed on identifying possible causes underlying these differences in
occupationally specific accident rates
The recommendations below focus on how specific occupations could increase their levels of
safety, based on the RIDDOR/LFS occupational rates, RIDDOR accident analysis and analysis
of 24 in-depth interviews. These recommendations are split between those that pare particularly
relevant in Scotland and those that are more applicable to the rest of Great Britain.
Scotland
9.4.2.1 System Scaffold

i. The higher proportion of non-scaffolder falls from scaffold in Scotland and the problems
reported in relation to the ease with which system scaffold can be interfered with, which is
more prevalent in Scotland should be highlighted in the media and awareness of the
associated risks disseminated by appropriate training bodies, both for scaffolders and
appropriate other trades.
ii. A nationally recognised “system scaffold” course/qualification, commensurate with the
existing Construction Industry Scaffolders Record Scheme (CISRS) is recommended. No
causal links between Scottish falls and system scaffold have been established through this
research. The evidence is ’prima facie’ and the field work anecdotal. However, the increased
use of system scaffold, its relevance to European Codes and its ability to satisfy the new work
at height regulations (2005) mean training and formal competence is becoming increasingly
necessary. The current CISRS scheme only addresses tube and fitting scaffold in detail and
existing courses for system scaffold are merely short duration. The Customised Vocational
Qualification in system scaffold that has recently been developed under licence from the
Scottish Qualifications Authority (See Section 8.5.3.3), has the potential to satisfy this
recommendation. Consultation is recommended with the Construction Industry Training
Board (CITB), National Access and Scaffold Confederation (NASC), Prefabricated Access
Suppliers and Manufacturers Association PASMA or Access Industry Forum (AIF), which
encompasses the latter two bodies and the newly formed association SA-FE (believed to stand
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for Safe Access Fall Elimination7). Pulling together such vast experience would ensure proper
system scaffold training is developed.
iii. To inform the content of the above qualification and in conjunction with the suggested
investigation, a comparative study of system and tube and fitting scaffolds is proposed. This
would be aimed at identifying, and thus helping to control, the safety related factors,
particularly for other trades. It is suggested that, for example, modifications to scaffold
systems might be appropriate, to make them more difficult for other trades to interfere with.
9.4.2.2 Bricklayers

i. Specific targeting of bricklayers, for the scaffold training and dissemination initiatives
mentioned above, is appropriate, as evidence suggests that they are the most likely trade to
interfere with scaffolding.
ii. Initiatives to promote ready mixed mortar (or deter hand mixed) would reduce related
accident and health risks. Scottish bricklayers could be targeted through the “Healthy
Handling” initiative.
iii. Initiatives to promote mechanical aids would also reduce related risks, including musculo
skeletal disorders. This could also come under the remit of the “Healthy Handling initiative.
9.4.2.3 Plumbers / Heating Engineers / (Electricians)

i. Raise awareness of skill shortages near shipyards, docks and harbours, and their potential
consequences.
ii. Concentrate funding for training in these areas.
iii. Concentrate enforcement activities in these areas.
9.4.2.4 Steel Erectors

i. Monitor situation to determine if the difference in rates is in fact due to a time lag in good
practice.
9.4.2.5 Glaziers

i. In the light of the relatively low improvement in overall rates that would be gained and the
lack of any issues identified in the fieldwork regarding this trade no recommendations are
suggested.

7

As at 11/11/05, see www.sa-fe.org/
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The rest of Great Britain
9.4.2.6 Roofers / Tilers / Cladders

i. Work at height regulations may already have reduced this problem through increased
provision of nets, decking and safety mats. No further recommendations for changes in best
practice are made, for the present.
ii. However, it is clear that attention should be drawn, in dissemination of safety related
procedures and in training, to the increased risks of working over felted roofs, in order to
increase the application of best practice.
iii. Further investigation into direct causal links between accidents and the methods of roof
construction is required, before engaging in any further, potentially expensive interventions.
9.4.2.7 Mechanical Plant Operators (excluding cranes)

i. Initiatives are needed to raise awareness of the problems associated with management and
control of plant provided by sub-contractors and, if appropriate, to produce more effective
guidance.
ii. Concentration of enforcement activities on main contractors that sub-contract plant may also
be appropriate.

In terms of importance, recommendation 9.4.1 regarding the calculation of rates is the most
relevant to understanding the apparent higher rates in Scotland. However, since this does not, in
itself, aid the reduction of fatal or major accidents in the Scottish construction industry,
consideration of the various recommendations relating to specific occupations may actually
reduce nationwide accidents, through targeted initiatives, tailored to each country. Further
investigation of these specific issues may be required before committing resources to any new
activities.
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APPENDIX A
DEVELOPMENT OF A TOOL FOR IDENTIFYING CAUSAL
FACTORS

A1

A2

1.

FATAL ACCIDENT STUDY - PHASE 1

The systems approach to analysing the causes of accidents, (as highlighted in the IN, accident
causation models and accident classification systems described above), was used to inform the
development of an initial template for gathering causal information from the Fatal Accident
Investigation (FAI) reports. The purpose of this template was to give a reliable and consistent
format for capturing causal information from the FAI reports to supplement RIDDOR/FOCUS
data.
During Phase 1 the development of the template proceeded iteratively throughout the review of
the initial FAI reports, such that the factors incorporated reflected the coverage of the reports.
The HSE model for accident investigation was carefully considered in the development in order
that the approach would remain consistent with the methodology that inspectors are likely to
take to future accident investigations under the Enforcement Management Model (EMM)(1).
The structured approach supports the themes of EMM to achieve consistency and ensure any
enforcement action is proportionate. The template was specifically modelled onto the IN
structure, given the ability of the IN approach to account for a wider selection of possible
underlying influences on an accident.
Further subdivision of the IN factors was considered to be required in order that the detailed
causes to which accidents are attributable could be identified. This is because, at the top level,
the IN factors are defined to a degree sufficient for modelling the influences on accidents, rather
than to provide specific detail of underlying causes in individual events. For example, ‘training’
as a factor does not reveal what it was about the training that contributed to the accident.
Training could be task or safety related and could be inadequate or not provided. It was
therefore necessary to think about how the IN could be adapted in order to facilitate the
extraction of detailed causes from the FAI reports.
For the express purposes of the template, it was felt that the factors at the direct and
organisational levels of the network sufficiently covered the causal issues recorded in the
investigation reports. The direct and organisational factors were therefore used as a basis for
areas to be covered in the initial template. More detailed subsidiary items were evolved in the
following ways. Firstly, a sample of ten FAI reports was reviewed and a set of detailed
underlying causes identified for each. These were then mapped to the appropriate causal
influences providing more detail about how the influences might contribute to an accident.
In order to provide additional indicators to expand on the causative factors in the template, the
WSF developed by Aberdeen University was re-examined. This form has a number of human
factors topic areas and a number of items within each designed to provide detail on the
underlying causes in an accident. Parts of the WSF were reviewed and appropriate items taken
to supplement those which came from the FAI report findings. Furthermore, the HSE Common
Causation Prototype model used a similar grouping and, as a first pass, equipment, training and
other factors across direct and organisational levels were grouped. It was recognised that as

1

HSE. ‘Enforcement Management Model’, Operational Version 3.0, September 2002.
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more FAI cases were examined, it would be more meaningful to regroup the subsidiary factors
under the different influences at direct and organisational levels. However, for the initial
sample the coverage would be sparse and the consolidated groupings were more useful.
The initial template was trialled on a sample of some 27 FAI reports in Phase 1 of the study, as
a means of uncovering the underlying factors.
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2.
2.1

FATAL ACCIDENT STUDY - PHASE 2

TEMPLATE REVISIONS

Having piloted the template approach during Phase 1, a number of lessons were learnt and
revisions were subsequently made to the tool before rolling it out into Phase 2. The areas of
revision are outlined below and then described in detail:

•

Increased demographic information sought

•

Closer structuring around the Influence Network (IN) factors – including addition of
more remote network levels

•

More extensive set of detailed indicators

•

Data quality graded.

•

Increased demographic information

The nature of the template is such that once complete it captures all the necessary information to
be able to trace the common underlying causes of fatal accidents. Patterns may emerge across
unexpected factors, so as much information as possible must be extracted from each report. It is
also useful to be able to link the template data with the HSE databases of RIDDOR notifications
and investigations (e.g. FOCUS) for comparison and analysis purposes. With this in mind,
additional demographic fields were added to the template as set out in Table 1.
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Table 1 Demographic fields in template
Bom ref
Event No
Date
HSE region
Sector
Job Title of DP
Accident kind (see codes)
Employment Status of
(company/contractor/self)

DP

No of sites in UK

Stated

No of workers at accident site
Total no of employees
different from above)

0 - 10
(if

Age (yrs)

Inferred (range)
11 - 50

51 - 200

Stated

Inferred (range)

Stated

Inferred (range)

201 +

Length of time in post (yrs)
Experience of job type (yrs/mths)
Related formal qualification

Yes (Detail)

No

Time into shift (hrs)
Time of accident (24 hr clock)

•

BOM ref is a unique identifying reference given to the file when entered into the
database, any identifying names and remarks are excluded at this point to ensure that
confidentiality is maintained.

•

Event No this is HSE’s unique reference which is included so that FOCUS data and
template data can be easily cross referenced

•

Date the date of the accident is included to try and track the trends especially in the
light of the 2000/01 upturn

•

Sector this refers to the FOD sector or area of HID in which the accident occurred and
was recorded to ensure that representative samples were collected

•

Accident Kind, Employment status, Age, Time of accident are collected in order to
identify any possible trends regarding these variables
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•

No of workers, total no employees are included in order to identify any
trends/differences between large and small organisations

•

Length of time in post, experience of job type, related formal qualifications are all
included to try and gauge whether experience levels may or may not have an impact in
fatal accidents causation

Although some of these fields repeat information within the original RIDDOR notification, they
provide a rigorous basis for accurate mapping to FOCUS records and supplement the
categorised information in the main database.
2.2

MORE CLOSELY STRUCTURED AROUND THE IN FACTORS

The revised template segregates the direct, organisational and wider level contributory factors
within the IN to ensure that hierarchical analysis is straightforward.
2.2.1

More detailed indicators

In the revised template general and specific indicators were segregated at different levels
(compare Table 2 with Table 3). In addition, the set of detailed deficiencies was expanded in
order to make it as comprehensive and balanced as possible. Approximate validity checks on
the items contained in the revised template were carried out. For example the detailed
contributory factors were checked against the contents of other accident investigation tools and
human factors incident reporting systems to confirm that there were no significant gaps in
coverage.
2.2.2

Data grading

Experience from the initial application of the template demonstrated that the reliability of the
data extracted from the reports is variable. In some cases the evidence for selecting a particular
indicator is incontrovertible, while in other cases indicators can be inferred. The revised
template therefore has a mechanism to capture this distinction. Whenever a deficiency is
highlighted in the template, it is flagged to indicate whether the evidence for a particular
deficiency is very clear from the investigation or alternatively inferences regarding the
deficiency had to be made from the information provided.
2.2.3

Overall use

Throughout the course of the fatal accident causation research the revised template was used as
a baseline for the review of FAI reports. Its structure is also amenable to other means of
investigation, such as semi-structured interviews with inspectors and industry representatives,
were it considered that further more detailed investigation is required. Having refined the
template, the Phase 1 FAI cases were re-examined and recoded before continuing with the
Phase 2 cases. The underlying causes within all the FAI cases were therefore analysed
consistently using the template scheme.
It is intended that the same approach will be adopted to give a consistent but expanded Scottish
perspective in the current study.
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Table 2 Training factor from initial template
Influences

Underlying Causes

Training

Training on how to perform the job was required and not provided
Training content was inappropriate/inadequate
Training was not provided on how to use any special equipment/tools
Training was not provided on the risk aspects of the job/situation
Refresher training was required and not provided
There was no training evaluation to ensure the person had acquired the required
skills / fully understood the content
Absence of / inadequate induction or site training

Table 3 Training factor in final template
Influences

Underlying Causes

O2

Training on how to perform the job was required and not provided:

Training
The system that ensures
the
skills
of
the
workforce are matched
to their job demands

Need for training not identified
Training records incorrect – out of date
New work methods/equipment introduced without training
Decision made not to train
Training was inappropriate/inadequate:
Inadequate training programme design
Inadequate training goals/objectives
Inadequate knowledge transfer:
Trainees did not comprehend the training
Inadequate instructor qualifications
Inadequate training equipment
Inadequate recall of training content
Inadequate refresher training frequency
Inadequate training evaluation
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APPENDIX B
A FRAMEWORK FOR IDENTIFYING UNDERLYING
CAUSAL FACTORS

B1

B2

1.

1.1

A FRAMEWORK FOR IDENTIFYING UNDERLYING CAUSAL
FACTORS
INTRODUCTION

The RIDDOR data reported in section 4 provide summary information regarding the number of
accidents. Analysis of the data enables broad distinctions to be identified, such as the key deficiency
areas that seem to be linked to the injury cases. However, the data analysis only enables broad
trends to be identified based on limited information in the RIDDOR reports. The data do not provide
a more comprehensive understanding of the underlying contributory factors that can have a bearing
on accidents. Consequently, there is a need for a wider examination of the potential causal elements;
this section briefly explains the theoretical framework that guides the examination
as adopted in BOMEL technical support to HSE in relation to the apparent increase in fatal accident
numbers in 2000/1.
Through reviewing systems theory and related accident causation models and varying investigation
and incidents reports that this theory has spawned, it is possible to build a profile of the underlying
factors commonly associated with accident causation. The extensive research that has been
undertaken to develop classification systems of underlying causes, incorporating human and
organisational factors, serves as a reliable and valid basis for determining the factors worth
investigating within this study.
Such a review also demonstrates how these top-level factors have been furnished with more detailed
indicators that really tease out the precise factor deficiencies. For example a top level factor such as
training might typically be divided into indicators that detail whether or not training was
inappropriate or inadequate, whether training had been evaluated, whether refresher training was
available or indeed whether training was simply not provided. These more detailed indicators can be
used to inform the sorts of factors that can be uncovered in this study both to understand causation
and determine appropriate remediation.
1.2

THE SYSTEMS APPROACH

Most accidents are caused by a complex combination of events; they do not happen in isolation, but
are part of a wider system of causal factors. It is this foundation that forms the basis of the systems
approach to understanding and managing risk, in which all events/activities are considered within the
context of a wider system of influence, such that no one event can be viewed in isolation from its
surrounding context. This is illustrated in Figure 1 as a set of nested systems or domains that
influence the performance of people and hardware in a hazardous situation.
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Social, Political and Market
Context
Corporate Policy Influences

Organisation &
Management
Systems
Human and
Technical
Systems

Figure 1 Nested System of Influences
Conventional approaches to accident investigation focus on identifying the activities, events and
failures directly leading to an accident. Human errors have been attributed as the primary cause of
major accidents, yet the focus on the active failures of frontline individuals within the system can
serve to provide a smokescreen from the latent conditions that contribute to accidents. The latent
conditions can arise from poor organisational practices, regulatory policies and societal influences
that have played a significant part in creating the corporate culture that manifests within
organisations.
HSE guidance reflects the need for a systems approach to examining the causes of accidents and
recognises the fact that often little attempt is made to understand ‘why’ human failures occur within
the operational environment1. The guidance states that it is necessary to both determine the
immediate and underlying causes of an accident, in order to identify effective control measures to
prevent a similar accident occurring.
From this context, unsafe acts within the workplace are seen as the consequences of organisational
failures rather than the causes of accidents. Whist the immediate causes are important in
understanding the circumstances surrounding an accident, it is the underlying aspects that make the
most significant contribution to the causes of accidents. Due to the persistence and lack of overt
effect of the more remote factors, it is these aspects that need to be targeted if safety is to be assured
over time.
The systems approach to understanding the causes of accidents accounts for the dynamic interactions
between factors. Whilst particular factors may be found to have a significant effect, it is the
combination of the elements that leads to accidents. The system is therefore more than the sum of
the factors that are within it, and thus change in one factor may have an impact on the others. Any
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level of analysis needs to consider all the related aspects in order to optimise the identification of
appropriate control measures.
1.3

THE INFLUENCE NETWORK APPROACH

It is from this premise that Influence Networks (IN) are an effective means of modelling the
hierarchy of influences on an accident and thus provide a framework for understanding the range of
interactions and effects of different factors within different domains of influence. The IN approach
was adopted and developed by BOMEL to cover human and hardware performance in a single
analysis thereby giving a comprehensive approach to understanding the factors which influence the
likelihood of human error or hardware failure in the causation of accidents. This approach has
rapidly gained wide acknowledgement and has been applied in risk assessment2, 3, 4 and, most
critically, in the development of risk reduction strategies for a variety of accident scenarios in a wide
range of industrial sectors5.
Where accident data are often limited, is in understanding and delineating the underlying influencing
factors, which nevertheless have a great bearing on the likelihood of an accident occurring and on the
outcome or consequences. In order to model these influencing factors, the IN has adopted a
hierarchy below the direct causal level that reflects the hierarchy of influencing domains as shown in
Figure 2 and described below:
ACCIDENT
DIRECT LEVEL
MOTIVATION /
MORALE

COMPETENCE
D1

D2

D3

INFORMATION /
D8

ADVICE

TEAMWORKING
D4

AVAILABILITY OF
SUITABLE HUMAN
RESOURCES

COMPLIANCE
D9

SITUATIONAL
AWARENESS / RISK
PERCEPTION

FATIGUE /
ALERTNESS

WORKPLACE
ENVIRONMENT

EQUIPMENT
OPERABILITY
D12

D11

D7

D6

INSPECTION &
MAINTENANCE

D10

COMMUNICATIONS

HEALTH

D5

D13

EXTERNAL
CONDITIONS
D14

ORGANISATIONAL LEVEL
RECRUITMENT &
SELECTION

TRAINING

O1

O2

COMMUNICATIONS
O7

PLANNING

PROCEDURES
O3

O4

EQUIPMENT
PURCHASING

SAFETY CULTURE
O8

O9

INCIDENT
MANAGEMENT &
FEEDBACK
O5

INSPECTION &
MAINTENANCE
O10

MANAGEMENT /
SUPERVISION
O6

PAY AND
CONDITIONS

DESIGN
O11

O12

POLICY LEVEL
OWNERSHIP &
CONTROL

CONTRACTING
STRATEGY
P1

P2

ORGANISATIONAL
STRUCTURE

COMPANY
CULTURE

P4

P3

SAFETY
MANAGEMENT

LABOUR
RELATIONS
P6

P5

PROFITABILITY
P7

ENVIRONMENTAL LEVEL
REGULATORY
INFLUENCE

POLITICAL
INFLUENCE
E1

MARKET
INFLUENCE

E2

E3

SOCIETAL
INFLUENCE
E4

Figure 2 Influence Network

•

Direct Level, which refers to the immediate workplace influencing factors that have a
bearing on the human and technical conditions which can lead to unsafe acts and/or
technical failures that are responsible for the accident;

•

Organisational Level, which refers to the underlying organisational influencing factors
that affect the human and technical conditions of the working environment and therefore
shape the occurrence of human / technical failures;
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•

Policy Level, which comprises the policy and corporate level influencing factors that
determine the organisational processes; and

•

Environmental Level, which refers to the regulatory and wider external influencing
factors that determine corporate and organisational policies and processes.

These levels represent varying proximity to the event being influenced; the lower the level the more
remote the influence from the event in question. At each level, categories of influence have been
identified as shown in Figure 2 and defined with appropriate scalar dimensions. The types of
influence identified were determined as part of the methodology development based on theoretical
understanding and industrial experience of the human and hardware influencing factors that have a
bearing on safety and risk. The categorisation has been further expanded and refined through
practical application to a range of contrasting cases.
Recognising that there may be other influencing factors that are not incorporated within this model,
validation exercises undertaken to date have shown that the influencing factors identified have
served as the optimum set to use as a starting point for an IN analysis. Other influencing factors can
either be incorporated within this generic model or provide a basis for the customisation of the
network for the accident type under consideration.
Typically, the IN approach is used in structured workshop sessions with appropriate subject matter
experts. Each influencing factor in the generic network is fully defined in the context of the accident
type under consideration and representative Behaviourally Anchored Rating Scales (BARS) are
developed to define best to worst practice. This provides a basis for discussion in order that experts
can make judgments about the current quality of each influencing factor (rating) across the industry
and the relative importance of each influencing factor (weighting) in affecting other influencing
factors throughout the hierarchy that ultimately can lead to an accident. The strength of those links
and the quality of the individual influencing factors (in terms of their best, average and worst rating),
can provide the basis for quantification. Quantifying the contribution of each influencing factor can
reveal which influencing factors should be addressed to reduce risk and the potential effect on both
weightings and ratings of introducing any identified risk control measures. However, the
methodology can also be used entirely qualitatively if more appropriate, particularly when dealing
with significant variations that make any precise ratings and weightings problematic to assign. This
use of the Influence Network approach is founded on obtaining a comprehensive holistic
understanding of the underlying causes having a bearing on any given scenario.
The results of such an analysis will provide a comprehensive understanding of the system-wide
nature of the problem. This can then be used to inform a strategy for change and measures can be
developed to address the areas of concern. The advantage of this technique is that it can be used as a
starting point to inform further work in the development of strategic measures. For example, this
could entail the development of a tailored safety culture audit tool, or the application of a training
needs analysis, in order to ensure that training is specifically targeted to meet the organisational
need. The IN method can also be directly used to assess the potential impact of alternative measures
in order to ensure that the measures adopted are the most cost-effective. This can be achieved by
exploring best practice in the critical areas identified and re-evaluating the influence ratings on the
premise that such measures are taken. This approach can be used to ascertain the most effective
measures for creating an improvement and thus inform the financial basis for investment.
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The Influence Network model was used as a primary methodological tool throughout the panindustry fatal accident project. It was used, as described below, as the foundation for the
development of a template to review Fatal Accident Investigation (FAI) reports to uncover the
underlying factors that contribute to the increase in fatalities across all sectors of industry. The
Influence Network structure was also used to structure the findings from the review of Sector reports
and semi-structured interviews and workshops with HSE personnel in that study.
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PRO-FORMA FOR IDENTIFYING CAUSAL FACTORS from FAI reports
Bom ref
Event No
Date
HSE region
Sector
Job Title of DP
Accident kind (see codes)
Employment Status of DP
(company/contractor/self)
No of sites in UK
No of workers at accident
site
Total no of employees (if
different from above)
Age (yrs)
Length of time in post (yrs)
Experience of job type
(yrs/mths)
Related formal qualification

Stated
0 - 10

Inferred (range)
11 - 50

51 - 200

Stated

Inferred (range)

Stated

Inferred (range)

201 +

Yes
(Detail)

No

Time into shift (hrs)
Time of accident (24 hr
clock)
Accident Summary: Give FULL summary of accident including potential underlying causes

Rank

UNDERLYING CAUSES
DIRECT LEVEL INFLUENCES

D1

D2

D3

Individual
Competence
Skills,
knowledge
and abilities
to
perform
tasks safely

Motivation &
Morale
Strength and
direction of
human
attitudes
to
work
Team
working
The extent to
which
individuals in
teams work as
cohesive units

An incorrect/inappropriate action was chosen/applied

1

The person was not completely familiar with their role / responsibilities

2

Others did not consider them to be adequately competent

3

The person (s) had an inadequate skill level:

4

Inadequate practice of skill………………………………………………
Infrequent performance of skill…………………………………………..
Lack of coaching on skill………………………………………………...

5

Individual morale low

8

Lack of trust/familiarity between team members

10

Poor interpersonal skills of team members (listening, feedback etc)

11

Team members working on individual fronts without awareness of what
others are doing
Negative peer pressure to work unsafely

12
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6
7

13

D4

D5

D6

and look out
for
each
other’s
interests
Situational
Awareness
Extent
to
which
workers are
aware
of
events
surrounding
them and their
relevance to
systems safety
both at that
time and in
the future
Fatigue
The degree to
which
readiness for
action
is
degraded
through sleep
deprivation,
excessive/
insufficient
mental
/physical
activity

Health
The
well
being of the
body
and
mind of the
workforce

No team leader to successfully coordinate

14

Reactive: team/individual merely aware of elements in environment and
just reacts
to the situation
Current: Team/individual comprehends the current situation but does not
attend to future requirements (i.e. does not think outside of immediate
situation or anticipate co-workers role)
Unaware of hazards/risks
Didn’t appreciate size/scale/nature of hazard/risk
Workers are not negatively rewarded by risk taking and have built up a
false perception of risk i.e. that their behaviour is not risky as no bad
events have occurred

15
16
17
18
19

due to physical labour…………………………………………………

20

due to cognitive demands of the task……………………………………

21

due to lack of rest………………………………………………………

22

work mostly skill based resulting in people working automatically so
prone to mental lapse……………………………………………………

23

due to work underload – monotonous/unstimulating task resulting in
decreased awareness/vigilance…………………………………………

24

due to intoxication………………………………………………………

25

due to blood sugar level…………………………………………………

26

Poor physical health:
vision deficiency………………………………………………………..
hearing deficiency………………………………………………………
other sensory deficiency………………………………………………..
reduced respiratory capacity……………………………………………
performance impaired by injury…………………………………………
other temporary/permanent disability……………………………………
substance sensitivities / allergies………………………………………..
inadequate strength……………………………………………………..
restricted range of body movement……………………………………..
Poor mental health
Stress…caused by:
- low social support……………………………………………………..
- low decision authority…………………………………………………
- high job demands……………………………………………………..
- effort/reward imbalance……………………………………………….
- meaningless work……………………………………………………..
-Other (specify)…………………………………………………………

27
28
29
30
31
32
33
34
35
36
37
38
39

memory failure………………………………………………………….
preoccupation with problems……………………………………………

44
45
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40
41
42
43

D9

D10

D12

D13

Compliance
The extent to
which people
comply with
or
obey
procedures,
rules,
standing
orders
or
regulations

Availability
of
Suitable
Human
Resources
Tools,
Equipment,
PPE (Indicate
which
is
relevant)
The extent to
which
equipment
conform
to
best practice
in meeting the
usability
needs of the
human
operator
Work
Environment
Any aspect of
the workers
surrounding
environment
that
might
influence that
workers
safety

extreme boredom……………………………………………………….
extreme concentration demands…………………………………………
extreme judgement/decision demands…………………………………..
emotional disturbance
Deliberate violation of adequate procedures/guidance:

46
47
48
49
50

Improper performance is rewarded………………………………………
- saves time & effort…………………………………………………….
- avoids discomfort……………………………………………………...
Horseplay…………………………………………………………………..

51
52
53
54

Deliberate violation of inadequate procedures/guidance:

55

Following procedures prevents job being done…………………………
Procedures too complicated to follow…………………………………...
Procedures not disseminated properly/not easily accessible……………

56
57
58

???

59

Tools / equipment / PPE not available:
Tools / equipment / PPE available but not of appropriate standard:

60
61

Inadequate assessment of needs/risks…………………………………
Inadequate ergonomic considerations…………………………………...

62
63

Inadequate repair/maintenance/adjustment………………………………
Tools / equipment / PPE available, of appropriate standard but not used
Because they make the job more difficult/cumbersome…………………
Because workers were not trained/directed/aware of the need to use the
equipment
Cultural issues

64
65
66
67
68

Excessive motion/vibration
Excessive noise
Extreme temperature
Congested/confined workplace
Inadequate ventilation
Adverse weather
Poor housekeeping
Unprotected height
Inadequate work place lay out:
Controls less than adequate……………………………………………
Displays less than adequate……………………………………………
Labels less than adequate………………………………………………
Locations out of reach/sight……………………………………………
Conflicting information is presented……………………………………
Lighting levels are extreme
No warning signs

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
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Rank

ORGANISATIONAL LEVEL INFLUENCES

O1

Recruitment &
Selection
The system and
procedures that
facilitate
the
employment of
personnel that
are suited to the
job demands

Training
The system that
ensures the skills
of the workforce
are matched to
their
job
demands

O2

O3

Procedures
/
Information &
advice
The system that
ensures that the
method
of
conducting tasks
and/or
operations
is
explicit
and
practical

People are not suited to job demands:

85

Over qualified……………………………………………………………

86

Under qualified…………………………………………………………

87

There are no clear guidelines / procedures for acquiring new workers

88

There are no written job descriptions / person specifications

89

Training on how to perform the job was required and not provided:

90

Need for training not identified…………………………………………..

91

Training records incorrect – out of date…………………………………

92

New work methods/equipment introduced without training………………

93

Decision made not to train………………………………………………

94

Training was inappropriate/inadequate:

95

Inadequate training program design……………………………………..

96

Inadequate training goals/objectives……………………………………..

97

Inadequate knowledge transfer:

98

Trainees did not comprehend the training………………………………..

99

Inadequate instructor qualifications……………………………………...

100

Inadequate training equipment…………………………………………...

101

Inadequate recall of training content……………………………………..
Inadequate refresher training frequency…………………………………
Inadequate training evaluation…………………………………………...
There were no written work practices
Written work practices were not appropriate/sufficient for the job
Inadequate coordination with process/equipment design………………...
Inadequate employee involvement in development………………………

102
103
104
105
106
107
108

Inadequate implementation………………………………………………
- contradictory requirements…………………………………………….
- confusing format / instructions………………………………………..
- inaccurate sequence of steps………………………………………….
- technical error/missing steps…………………………………………..
- potential situations not covered………………………………………..

109
110
111
112
113
114

Excessive number of procedures (due to repeated restrictive revisions resulting
in restriction of workers normal duties and so increasing the likelihood of
violations)
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115

O4

O5

Planning
The system that
designs
and
structures
the
work activities
of personnel

Incident
Management &
Feedback
The system of
incident
management
that ensures high
quality info is
available
for
decision making

Management &
Supervision
The system that
ensure human
resources
are
adequately
managed
&
supervised

O6

There were appropriate/sufficient written work practices for the job but they
were not followed:
Incomplete distribution to work groups………………………………….
Incomplete integration with training……………………………………...
Out of date revisions still in use…………………………………………
No method statement
Insufficient method statement
No risk assessment
Inadequate risk assessment
Risk assessment results not disseminated
Inadequate system of work (e.g. PTW system deficient etc)
Explain…………………………………………………………………………..
…………………………………………………………………………………
Inadequate job design
Poor allocation of work
Data collection & feedback channels do not exist /are not functioning/are not
regularly used

116

Data collection & feedback channels exist but the necessary information is not
transmitted

129

Data collection & feedback channels exist, messages are sent but
interpretation/action is inadequate/ineffective

130

Conflicting roles & responsibilities:

131

Unclear reporting relationships…………………………………………

132

Conflicting reporting relationships………………………………………

133

Unclear assignment of responsibility……………………………………

134

Conflicting assignment of responsibility…………………………………

135

Improper / insufficient delegating of responsibility………………………

136

Inappropriate level of supervision

137

Too little

138

Too much

139

Inadequate leadership:

140

Standards of performance not enforced……………………….………...

141

Inadequate accountability……………………….……………………….

142

Inadequate/incorrect performance feedback……………………….…….

143

Inadequate/insufficient work site walkthrough……………………….…..

144

Improper use of production incentives…………………………………..

145

Over supervision…………………………………………………………

146

rd

Failure to control contractor/3 party
Inadequate disciplinary process
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117
118
119
120
121
122
123
124
125
126
127
128

147
148

Communications
The system that
ensures
appropriate info
is
effectively
identified,
collected
&
communicated
throughout org

System failure: Channels do not exist/ are not functioning/ not regularly used

149

Message failure: Channels exist but the necessary information is not
transmitted
Inadequate horizontal communication between peers…………………...

150

Inadequate vertical communication between supervisor/person…………

152

Inadequate communication between different organisations……………

153

Inadequate communication between different work groups/depts………

154

Inadequate communication between different shifts…………………….

155

Reception failure: Channels exist, the right message is sent but it is either
misinterpreted by the recipient or arrives too late

156

Standard terminology not used……….………………………………….

157

Verification/repeat back techniques not used……….……………………
Messages too long/unclear……………………………………………...
Language problem……….……………………………………………...
Literacy problem……….………………………………………………..
Management are not committed to safety/avoid responsibility

158
159
160
161
162

Production pressure overrides any protection mechanisms

163

Short-cuts/ bad practice/ violations / malfunctions are known about but appear
to be allowed/tolerated

164

Accident/incident investigations seek to blame the individual rather than
address the root causes

165

Equipment
Purchasing
The system that
ensures that the
appropriate
range
of
equipment
is
available

No budget/system/procedure for specifying new equipment

166

Best equipment needed for safe completion of job not purchased

167

No consideration given to user needs when purchasing equipment

168

Inspection
&
Maintenance
The system that

Equipment has a poor service and inspection history/ there is no system /
schedule for maintenance & inspection

169

O7

O8

O9

O10

Safety Culture
Product
of
individual
/
corporate values,
attitudes
and
patterns
of
behaviour that
determines the
commitment to
the health &
safety
of
workplace
activity
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151

O11

O12

ensures
equipment
is
maintained
in
good working
order

Operational life of equipment is frequently exceeded

170

Repairs are reactively driven not proactively driven

171

Design
The process of
engineering,
ergonomic and
software design
of
the
workplace,
facilities
and
equipment
to
ensure fitnessfor-purpose,
safety
and
operability

Inadequate technical design
Failure to follow guidelines/ACoP etc

172
173

Failure to consider/investigate site specifics e.g. ground conditions,
contamination etc
Failure to consider Health & Safety aspects of design

174

Failure to design out/limit hazard through materials substitution etc

176

Too rigid a specification e.g. client specifies material / work practices etc

177

Incompetent designer/design team

178

Lack of co-ordination between different aspects of design/ lack of
communication in design team
Serious design fault in equipment – inherently unsafe

179

Inadequate ergonomic design:

181

Design/layout incompatible with human ability/needs:
- poor physical access………………………………………………………….
- confined space………………………………………………………..............
- controls less than adequate………………………………………………….
- displays less than adequate…………………………………………………
- labels less than adequate……………………………………………………
- locations out of reach/sight…………………………………………………..
- conflicting information is presented…………………………………………
- ambiguous information is presented………………………………….........
There are no considerable prospects for future financial gain

182
183
184
185
186
187
188
189
190
191

The financial reward does not match the demands of the job

192

Terms and conditions are unfair

193

Pay
&
Conditions
The
remuneration
package
and
benefits in the
context
of
working hours
and conditions,
messing,
rest
and
welfare
facilities
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175

180

Rank

POLICY LEVEL INFLUENCES

P1

P2

P4

Contracting
Strategy
The health & safety
implications
&
considerations
of
safety
associated
with the contracting
strategy

Inadequate contractor selection:

194

Lack of contractor pre-qualifications……….……………………………

195

Inadequate contractor pre-qualifications……….………………………

196

Use of non-approved contractor……….………………………………

197

Safety responsibility is clouded in contractual arrangements……………

198

Lack of job oversight

199

Inadequate job oversight

200

Ownership
&
Control
Extent to which the
corporate
body
takes ownership &
control
over
sustained
safety
performance
throughout
the
lifecycle and supply
chain
Organisational
structure
Extent to which
there is definition
of functions within
&
between
organisations

201

202
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Safety Management
Management,
commitment
&
leadership,
definition of roles
& responsibilities &
accountability, &
comprehensive-ness
of
policies,
standards
&
procedures for each
element of the
safety management
system
P5

Inadequate safety policy

203

No formal safety policy

204

Roles & responsibilities for safety not formalised

205

Formal risk assessment and resulting method statement adequate but not
followed

206

Formal Risk Assessment inadequate

207

Inadequate identification of worksite/job hazards………………………

208

Inadequate incident reporting/investigation system

209

Inadequate correction of prior hazard/incident………………………….

210

Low reporting levels…………………………………………………….

211
212

- due to blame culture…………………………………………………..
213
- due to difficulty of reporting……………………………………………
- due to lack of feedback /perceived inaction……………………………

P6

P7

Labour Relations
Extent to which
there
exists
a
harmonious
relationship
between
management
&
workforce
Company
Profitability
Extent to which the
company is subject
to competition over
market share &
constrained as to
the price that they
can charge for the
services offered

214
215

216
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Safety Management
Management,
commitment
&
leadership,
definition of roles
& responsibilities &
accountability, &
comprehensive-ness
of
policies,
standards
&
procedures for each
element of the
safety management
system
P5

Inadequate safety policy

203

No formal safety policy

204

Roles & responsibilities for safety not formalised

205

Formal risk assessment and resulting method statement adequate but not
followed

206

Formal Risk Assessment inadequate

207

Inadequate identification of worksite/job hazards………………………

208

Inadequate incident reporting/investigation system

209

Inadequate correction of prior hazard/incident………………………….

210

Low reporting levels…………………………………………………….

211
212

- due to blame culture…………………………………………………..
213
- due to difficulty of reporting……………………………………………
- due to lack of feedback /perceived inaction……………………………

P6

P7

Labour Relations
Extent to which
there
exists
a
harmonious
relationship
between
management
&
workforce
Company
Profitability
Extent to which the
company is subject
to competition over
market share &
constrained as to
the price that they
can charge for the
services offered

214
215

216
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APPENDIX C
PRIVATE OWNERSHIP OF HOUSES IN ENGLAND WITH
THAT OF SCOTLAND

C1

C2

APPENDIX C Private ownership of houses in England with that of Scotland

Public/Private Housing (England)
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Figure C1
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APPENDIX D
SOC MINOR GROUPS : ‘05-CRAFT’; ‘08-PLANT AND
MACHINERY’; AND ‘09-OTHER’

D1

D2

APPENDIX D – SOC Minor groups : ‘05-craft’; ‘08-plant and machinery’; and ‘09-other’
Accidents 5 year total,
1996-2001

Estimated Employment
from LFS

LFS SAMPLE

Imputed Accident rate
per 100,000 p.a.

530 smiths & forge workers

rest of GB
2

Scotland
12

rest of GB
270

Scotland
53

rest of GB
22

Scotland
5

rest of GB
-

Scotland
-

UNRELIABLE

531 moulders, core makers

1

0

14

-

1

0

-

-

UNRELIABLE

532 plumbers, heating

478

104

54,421

7,948

4,096

630

176

262

533 sheet metal worker

16

7

713

92

56

6

-

-

534 metal plate worker

14

9

942

513

77

45

297

351

535 steel erectors

272

44

4,344

418

345

36

1,252

2,106

536 bar-benders, steel

68

2

1,185

104

90

9

-

-

537 welding trades

183

29

6,054

1,042

484

87

605

557

880 seafarers (merchants)

2

0

77

12

8

1

-

-

UNRELIABLE

881 railway inspector

0

0

45

-

3

0

-

-

UNRELIABLE

882 railway engine driver

0

0

139

-

11

0

-

-

UNRELIABLE

883 railway signal et

0

0

131

-

9

0

-

-

UNRELIABLE

885 mechanical plant

245

37

18,265

4,616

1,424

370

268

160

886 crane drivers

75

19

3,387

290

273

26

-

-

887 forklift & mechanical

128

13

4,154

833

325

66

616

312

889 other transport &

36

6

938

103

69

9

-

-

UNRELIABLE

920 woodworkers mates

18

5

1,193

204

90

15

-

-

UNRELIABLE

921 building trade mates

418

87

5,247

1,240

396

99

1,593

1,403

922 rail construction

140

16

1,993

339

143

26

-

-

923 road construction

127

23

13,980

2,722

1,077

224

182

169

924 paviours, kerb lay

10

1

2,131

131

155

10

-

-

UNRELIABLE

925 other building etc

0

0

53,879

8,883

3,971

702

-

-

UNRELIABLE

SOC

D3

Comment

UNRELIABLE

UNRELIABLE

UNRELIABLE

UNRELIABLE
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APPENDIX E
SITE MANAGER/ INTERVIEW SCHEDULE

E1

E2

SITE MANAGER/ INTERVIEW SCHEDULE

Introduction
My name, organisation, background
Project, background, aim, progress
Reason for today’s meeting:

Occupation

Scottish Rate
(Per 100,000)

English Rate
(Per 100,000)

Bricklayers/masons

835

552

Roofers/tilers/cladders

663

1004

695

469

Plumbers/heating engineers

262

176

Steel erectors

2106

1252

Mechanical plant operators (excluding
cranes)
Forklift & mechanical truck operators

160

268

312

616

Lower

Higher

Glaziers

Electricians

Therefore looking at work processes, what trades are used, when and how, technology used etc.
focusing specifically on the above trades. [Circle ones that you feel comfortable answering]

E3

Basic Questions

Name
Position (enough explanation to identify role played)
Company

Experience in Scotland

(years & months)

Experience in England

(years & months)

Experience elsewhere

(years & months)

Total construction experience (years & months)
Brief (time limit) description of areas covered during this experience, make reference to table below
and circle all applicable activities:
Water
Sewage
Services

Electricity
Gas
Communications

Civil

Air
Rail

Transport

Harbours/water
Roads/bridges/tunnels

Other

[specify]
Public

Housing

private
Factories/warehouses
Oil installations

Building

Schools/H.Education

Commercial/industrial

Health
Offices
Entertainment/shops
[specify]

Other
Demolition

Domestic

General

Commercial/industrial

Other

[specify]

E4

Data on focused occupations

[Repeat for each trade in turn using matrix for specific examples]

General opening question
A (if experience in both countries). From your experience have you seen any differences in the way
XXX trade works between the two countries, which can seriously affect their safety?

OR

B (if experience is only in one country). From your experience what have you seen in the way XXX
trade works, that has had an (improved/worsened) effect on their safety?

Specific topics (using matrix for examples)

Construction technology: Buildability of structure designed, methods used to build (method of
construction used in method statement)

Tools, equipment
Possible differences: access to/provision of equipment, new or used equipment

Plant support: type of plant (if any) used, qualified personnel (methods used to check if operator is
qualified, use of agency labour/supplied with plant/own employee)

Storage / transport materials: planning of deliveries (logistics), means of transportation
(mechanical/labour intensive)

Access arrangements
Possible differences: type – MEWP, ladder, scaffold (scaffold type)
E5

Work at height
Possible differences: how often, protection

Techniques
Possible differences: specific work practices, relationship with construction methods

Materials storage at workface: space allocation, structural loads (assessment of load bearing
scaffold/temporary works)

Labour support: Possible differences: ratio of trades to labourers

E6

Round up

Examples given: ask for any documents/records
Planning & R.A.: ask for copies/inspection of documents

Give thanks and offer copy of notes from meeting for interviewee to comment on.

E7

E8

APPENDIX F
MATRIX OF ISSUES

F1

F2

APPENDIX F – Matrix of issues

Use of
Light-weight

Mech.
lifting

On pallets
Or loose

Amount
of
tiles
loaded

Scaffold
Ladder
MEWP

% low rise v %
high rise
Barriers,
Fall arrest

Better
insulation
req’d in Scot:
heavier?

Mech.
Lifting
of
w/
frames

Scaffold
Ok for
loading

Ladders
Steps
hoist

Ext. windows:
use of outside
platform

Fragile roofs
Domestic roof
construct
sarking board

glaziers

Domestic
construction
Of
window
openings

plumbers,
heating eng.

Machin
ery used

/

Type of
crane/
plant
used

Mechanical/
forklift plant
Electricians

New
or
used plant

Access to
ducts,
conf. spa

Stored or
JIT
delivery

Use
of
MEWPs

Use of nets

Labourers
tasks
–
tidy-up

Skill shortage

Lab or
Lone
worker?

Public
private
ownership

Lab or
Lone
worker?

Refurb. work

/

Skill shortage use
of
domestic
workers,
competition from
docks
Time lag in
introduction
of
safer
equipment
supplied
by
main or sub
contractor

Scaffold
Ladder

F3

Ext.
windows:
how
is
mastic
Avoid
conf.
spaces

Means of
transportation

Heavy manual
handling

Use
of
hop-ups

other

How often
Brick guards

Lifting
Aids:
lintels

labour
support

Scaffold
Ladder
Trestle

roofers, tilers,
cladders etc

Lifting
securing
methods

techniques

Scaffold
Ok for
loading

heavy blocks
pre-cut/ quality

work at
height

Transport
Of bricks/
mortar

Timber
Frame

access

storage /
transport
materials

Mortar
Silo or
manual

bricklayers,
masons

steel erectors

materials
storage at
workface

plant
support

tools,
equipment

materials

Trade

technology

Proc. Issue

Falls
ladders

from

Skill shortage use
of
domestic
workers,
competition from
docks

F4

APPENDIX G
DECOMPOSITION OF HIGHER ACCIDENT RATES IN
SCOTLAND

G1

G2

DECOMPOSITION OF HIGHER ACCIDENT RATES IN
SCOTLAND
Notation
i,j = regions
k = occupation
A(i,k) = Number of accidents in region i
a(i,k) = injury rate (per 100,00) in region i, occupation k
p(i,k) = For region i, proportion of workers employed in occupation k

By definition,

A(i ) = ∑ p (i, k ) • a (i, k )
k

This gives the Oaxaca decomposition

A(i ) − A( j) =

1
[ p(i, k ) + p( j, k )] • [a(i, k ) − a( j, k )] + 1 ∑ [a(i, k ) + a( j, k )] • [ p(i, k ) − p( j, k )]
∑
2 k
2 k

=

occupational effect

+

injury rate effect

Interpretation
Supposing A(i) > A(j)

1
∑ [ p(i, k ) + p( j, k )]• [a(i, k ) − a( j, k )]
2 k
is the injury rate effect
i.e. increase in number of accidents due to higher injury rates in region i

1
∑ [a(i, k ) + a( j, k )] • [ p(i, k ) − p( j, k )]
2 k
G3

is the occupational effect
i.e. increase in number of accidents due to more employment in high injury-risk occupations in region
i.

G4

APPENDIX H
DETAILED RESULTS OF LOGISTIC REGRESSIONS:
MODELLING THE PROBABILITY OF AN INDIVIDUAL
HAVING A WORKPLACE INJURY BASED UPON
INFORMATION FROM THE LABOUR FORCE SURVEY

H1

H2

DETAILED RESULTS OF LOGISTIC REGRESSIONS:
MODELLING THE PROBABILITY OF AN INDIVIDUAL
HAVING A WORKPLACE INJURY BASED UPON
INFORMATION FROM THE LABOUR FORCE SURVEY

Table H1 All Workplace Injuries

Male

Coefficient

Significance

Exp(B)

Relative Risk
(%)

0.502

0.054

1.652

65.2

0.451

0.846

-15.4

0.548

1.095

9.5

Female

Reference

White

-0.168

Non White

Reference

Born in UK

0.091

Born Elsewhere

Reference

16 to 19 years old

0.419

0.044

1.521

52.1

20 to 24 years old

0.595

0.001

1.813

81.3

25 to 34 years old

0.550

0.000

1.733

73.3

35 to 44 years old

0.597

0.000

1.816

81.6

45 to 54 years old

0.340

0.032

1.405

40.5

55 to 59 years old

0.315

0.083

1.370

37.0

0.309

0.913

-8.7

60+ years

Self Employed

Reference

-0.090

Employee

Reference

1 to 10

Reference

11 to 19

0.081

0.511

1.084

8.4

20 to 24

0.340

0.029

1.405

40.5

25 to 49

0.072

0.549

1.075

7.5

50 or more

-0.034

0.721

0.967

-3.3

DK but less than 25

0.041

0.844

1.041

4.1

DK but more than 25

0.384

0.076

1.468

46.8

H3

Coefficient

Significance

Exp(B)

Relative Risk
(%)

Upto 29 hrs

Reference

30 to 39 hrs

0.931

0.000

2.538

153.8

40 to 49 hrs

0.833

0.001

2.301

130.1

50 to 59 hrs

1.056

0.000

2.876

187.6

60 hrs plus

1.222

0.000

3.395

239.5

0.692

1.078

7.8

0.000

0.742

-25.8

0.000

0.593

-40.7

No second job
Second job

Reference
0.075

Direct respondent

Reference

Proxy respondent

-0.299

Public sector

Reference

Private sector

-0.523

1993

Reference

1994

-0.286

0.017

0.751

-24.9

1995

-0.109

0.350

0.897

-10.3

1996

-0.247

0.040

0.781

-21.9

1997

-0.158

0.178

0.854

-14.6

1998

-0.218

0.067

0.804

-19.6

1999

-0.089

0.447

0.915

-8.5

2000

-0.132

0.265

0.876

-12.4

Con' Managers

0.794

0.015

2.212

121.2

Con' Managers Scotland

0.651

0.230

1.917

91.7

Other Managers

0.020

0.954

1.020

2.0

Civil Engineers

0.574

0.109

1.776

77.6

Civil Engineers Scotland

0.855

0.194

2.351

135.1

Other Professionals

-0.607

0.293

0.545

-45.5

Associate Professionals

0.019

0.960

1.019

1.9

Clerical and Secretarial

Reference
0.000

5.127

412.7

Construction Trades

1.635

H4

Coefficient

Significance

Exp(B)

Relative Risk
(%)

Construction Trades - Scotland

1.664

0.000

5.283

428.3

Electrical Trades

1.706

0.000

5.509

450.9

Electrical Trades - Scotland

1.578

0.000

4.846

384.6

Metal Forming Trades

1.780

0.000

5.929

492.9

Metal Forming Trades - Scotland

1.371

0.001

3.940

294.0

Woodworking Trades

1.869

0.000

6.484

548.4

Woodworking Trades - Scotland

1.761

0.000

5.816

481.6

Other Craft Trades

2.265

0.000

9.629

862.9

Personal and Protective Services

1.535

0.005

4.642

364.2

Sales Occupations

0.047

0.934

1.048

4.8

Plant and Machine Operatives

1.538

0.000

4.655

365.5

Plant and Machine Operatives - Scotland

1.294

0.001

3.647

264.7

Labourers/Mates

1.673

0.000

5.330

433.0

Labourers/Mates - Scotland

1.614

0.000

5.021

402.1

Other Elementary

1.348

0.000

3.850

285.0
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Table H2 All Workplace Injuries Excluding Road Accidents

Male

Coefficient

Significance

Exp(B)

Relative Risk
(%)

0.457

0.088

1.579

57.9

0.834

0.952

-4.8

0.618

1.080

8.0

Female

Reference

White

-0.050

Non White

Reference

Born in UK

0.077

Born Elsewhere

Reference

16 to 19 years old

0.444

0.037

1.559

55.9

20 to 24 years old

0.555

0.002

1.741

74.1

25 to 34 years old

0.557

0.001

1.746

74.6

35 to 44 years old

0.620

0.000

1.858

85.8

45 to 54 years old

0.357

0.029

1.429

42.9

55 to 59 years old

0.333

0.075

1.395

39.5

0.296

0.909

-9.1

60+ years

Self Employed

Reference

-0.095

Employee

Reference

1 to 10

Reference

11 to 19

0.101

0.423

1.106

10.6

20 to 24

0.348

0.029

1.416

41.6

25 to 49

-0.034

0.791

0.967

-3.3

50 or more

-0.023

0.811

0.977

-2.3

DK but less than 25

0.061

0.772

1.063

6.3

DK but more than 25

0.357

0.110

1.430

43.0

Upto 29 hrs

Reference

30 to 39 hrs

0.898

0.000

2.454

145.4

40 to 49 hrs

0.775

0.002

2.171

117.1

50 to 59 hrs

1.006

0.000

2.734

173.4

60 hrs plus

1.158

0.000

3.183

218.3
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Coefficient
No second job
Second job

Significance

Exp(B)

Relative Risk
(%)

0.700

1.079

7.9

0.000

0.739

-26.1

0.000

0.628

-37.2

Reference
0.076

Direct respondent

Reference

Proxy respondent

-0.303

Public sector

Reference

Private sector

-0.465

1993

Reference

1994

-0.308

0.013

0.735

-26.5

1995

-0.116

0.335

0.890

-11.0

1996

-0.267

0.032

0.766

-23.4

1997

-0.183

0.130

0.833

-16.7

1998

-0.257

0.037

0.774

-22.6

1999

-0.072

0.547

0.930

-7.0

2000

-0.109

0.369

0.897

-10.3

Con' Managers

0.776

0.022

2.173

117.3

Con' Managers Scotland

0.742

0.175

2.101

110.1

Other Managers

0.000

1.000

1.000

0.0

Civil Engineers

0.632

0.086

1.881

88.1

Civil Engineers Scotland

0.948

0.153

2.580

158.0

Other Professionals

-0.791

0.223

0.453

-54.7

Associate Professionals

-0.081

0.840

0.923

-7.7

Clerical and Secretarial

Reference

Construction Trades

1.663

0.000

5.277

427.7

Construction Trades - Scotland

1.731

0.000

5.646

464.6

Electrical Trades

1.678

0.000

5.355

435.5

Electrical Trades - Scotland

1.477

0.000

4.379

337.9

Metal Forming Trades

1.796

0.000

6.025

502.5

Metal Forming Trades - Scotland

1.365

0.002

3.916

291.6

Woodworking Trades

1.942

0.000

6.973

597.3

Woodworking Trades - Scotland

1.857

0.000

6.406

540.6
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Coefficient

Significance

Exp(B)

Relative Risk
(%)

Other Craft Trades

2.246

0.000

9.447

844.7

Personal and Protective Services

1.657

0.003

5.242

424.2

Sales Occupations

0.119

0.834

1.126

12.6

Plant and Machine Operatives

1.562

0.000

4.769

376.9

1.319

0.002

3.739

273.9

Labourers/Mates

1.751

0.000

5.760

476.0

Labourers/Mates - Scotland

1.714

0.000

5.552

455.2

Other Elementary

1.373

0.000

3.945

294.5

Plant and
Scotland

Machine

Operatives

-

H8

Table H3: Reportable Workplace Injuries

Male

Coefficient

Significance

Exp(B)

Relative
Risk (%)

0.204

0.623

1.227

22.7

0.613

0.827

-17.3

0.267

1.344

34.4

Female

Reference

White

-0.190

Non White

Reference

Born in UK

0.296

Born Elsewhere

Reference

16 to 19 years old

0.179

0.596

1.196

19.6

20 to 24 years old

0.300

0.295

1.349

34.9

25 to 34 years old

0.595

0.017

1.813

81.3

35 to 44 years old

0.580

0.019

1.786

78.6

45 to 54 years old

0.369

0.143

1.446

44.6

55 to 59 years old

0.390

0.170

1.477

47.7

0.282

0.856

-14.4

60+ years

Self Employed

Reference

-0.156

Employee

Reference

1 to 10

Reference

11 to 19

0.043

0.829

1.044

4.4

20 to 24

0.578

0.012

1.782

78.2

25 to 49

0.226

0.225

1.254

25.4

50 or more

0.166

0.267

1.180

18.0

DK but less than 25

-0.114

0.750

0.892

-10.8

DK but more than 25

0.177

0.641

1.194

19.4

Upto 29 hrs

Reference

30 to 39 hrs

1.434

0.003

4.197

319.7

40 to 49 hrs

1.329

0.005

3.778

277.8

50 to 59 hrs

1.483

0.002

4.404

340.4

60 hrs plus

1.285

0.009

3.615

261.5
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No second job
Second job

Reference
-0.318

Direct respondent

Reference

Proxy respondent

-0.422

Public sector

Reference

Private sector

-0.542

0.380

0.728

-27.2

0.000

0.656

-34.4

0.000

0.582

-41.8

1993

Reference

1994

-0.487

0.007

0.614

-38.6

1995

-0.212

0.217

0.809

-19.1

1996

-0.663

0.001

0.515

-48.5

1997

-0.242

0.159

0.785

-21.5

1998

-0.535

0.004

0.586

-41.4

1999

-0.348

0.051

0.706

-29.4

2000

-0.273

0.120

0.761

-23.9

Con' Managers

0.349

0.516

1.417

41.7

Con' Managers Scotland

-0.072

0.948

0.931

-6.9

Other Managers

-0.467

0.435

0.627

-37.3

Civil Engineers

-0.606

0.407

0.546

-45.4

Civil Engineers Scotland

-3.239

0.641

0.039

-96.1

Other Professionals

-3.371

0.267

0.034

-96.6

Associate Professionals

-0.553

0.404

0.575

-42.5

Clerical and Secretarial

Reference

Construction Trades

1.738

0.000

5.685

468.5

Construction Trades - Scotland

2.110

0.000

8.249

724.9

Electrical Trades

1.448

0.003

4.256

325.6

Electrical Trades - Scotland

2.160

0.000

8.669

766.9

Metal Forming Trades

1.771

0.000

5.877

487.7

Metal Forming Trades - Scotland

1.682

0.006

5.378

437.8

Woodworking Trades

2.021

0.000

7.542

654.2

Woodworking Trades - Scotland

2.099

0.000

8.159

715.9

Other Craft Trades

2.354

0.000

10.529

952.9
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Personal and Protective Services

0.816

0.460

2.263

126.3

Sales Occupations

-0.422

0.693

0.655

-34.5

Plant and Machine Operatives

1.595

0.001

4.931

393.1

Plant and Machine Operatives - Scotland

1.404

0.023

4.072

307.2

Labourers/Mates

1.940

0.000

6.962

596.2

Labourers/Mates - Scotland

1.888

0.001

6.607

560.7

Other Elementary

1.777

0.001

5.910

491.0
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