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INFLUENCE

EXECUTIVE SUMMARY

INTRODUCTION AND OBJECTIVES
This report has been prepared by BOMEL Limited for the Construction Division of the Health
and Safety Executive and describes a study of health and safety in construction and looks at a
generic model for assessing the influences on risk.
The work described in this report comprises part of Phase 2 of the project ‘Improving Health
and Safety in Construction’ the other parts of which have also been carried out by BOMEL.
This project follows on from the successful completion of Phase 1 which comprised a pilot
study trialing an Influence Network technique to understand the organisational and human
factors influencing the health and safety of workers in the construction industry(1). The
approach not only provided new insight into the interrelation of the influences between the
parties involved, but it also offered a mechanism for identifying areas where improvements will
be effective in reducing risk, and for evaluating their potential effectiveness.
The four key objectives of the study reported in this volume are to:
1.

Consolidate the Influence Network models from the other project activities to identify
common industry themes and key factors whose influence definition and quality vary
with accident type. Identify supplementary factors for recording in incident
investigations.

2.

From the Influence Network workshops involving organisations with a high profile
safety focus, identify risk controls contributing to differentials from industry ‘norms’.
These may act as prompts in more general applications of the generic model.

3.

Document the rating differences between baseline and ‘best’ practices identified in the
other project activities to provide a basis for users of the model to benchmark their
own assessments of performance.

4.

Document the generic model and application methodology as a tool kit for third party
use.

DEVELOPING A GENERIC MODEL FOR CONSTRUCTION HEALTH AND SAFETY
The generic model has been based on an Influence Network which sets the accident types or illhealth directly affecting individuals in the context of the construction work environment, their
actions and the available hardware. It highlights the chain of influence, not just from the way
work is organised on site but to the policy influences from parent companies or through the
supply chain of contractors, designers and clients within the overall environmental context of
the industry as shaped by political, regulatory and market factors.
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It has been possible to customise the Influence Network for both health and safety issues
including: hand-arm vibration syndrome, falls from height (new build and existing structures),
construction plant, roadworks and goods delivery. Specific issues and the overall methodology
have been drawn out in order to develop a Generic model for construction health and safety,
with generic factors for the Environmental, Policy, Organisational and Direct levels of the
Influence Network.
The factors at the Environmental and Policy levels are likely to be generic for most aspects of
health and safety. However, some of the factors at the Organisational and Direct levels would
need customisation in order to reflect the specific issues of an aspect of health or safety. Such
customisation would be in terms of factor definitions or one or two more or fewer factors,
typical examples being:

•

With specific health issues, the Health factor definition may need customisation to
reflect an individual’s likelihood of suffering (i.e. distinguishing pre-disposition or
health brought to the job, from health effects arising from the work activity).

•

With health and safety issues that are heavily influenced by aspects of equipment use,
such as hand-arm vibration syndrome, an extra factor Equipment design is required at
the Organisational level.

•

For some areas such as roadworks there may be little to distinguish Internal and
External working conditions. However, for other issues such as plant the two will be
very distinct (e.g. conditions in the cab compared with the general conditions and
terrain).

•

With some areas such as roadworks, there is a parallel set of issues to be considered
relating to the effects of the public as car drivers whose actions can create a hazard.
The Influence Network factors provide a basis for identifying the factors relevant to
drivers and focussing the discussion to suit.

The Influence Network offers the inherent flexibility to deal with the primary routes of
causation where these are reasonably well-defined for a given top event. For instance, HAVS
was assumed to be a function of level of vibration and time of exposure, but these two
components were influenced by different factors leading to two paths through the Influence
Network.
The analysis of the Influence Network is relatively straightforward, with simple techniques
available to identify critical factors and paths. The analysis methodology can be customised to
allow factors such as Design to be modelled in such a way that their full and fundamental
impact can be allowed for, and to reflect the contributory factors to a health issue such as handarm vibration syndrome. This can be achieved without distorting the results obtained in the
workshops significantly, or requiring excessive input or judgement to be applied by the project
team.
The Influence Network methodology can be used to identify and evaluate potential risk
controls. Several complementary methods of identifying risk controls in relation to the
Influence Network are presented.
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IDENTIFYING HEALTH AND SAFETY BEST PRACTICE WITH A VIEW TO
BENCHMARKING PERFORMANCE
At each of the Influence Network workshops, organisations with well-developed safety systems
representative of industry good practice were in attendance. Specific examples of best practice
and risk controls were provided by these organisations.
Based on the input of the workshop participants, it was possible to obtain indications of what
the ranges of best to worst practice were for both health and safety issues. This allows third
party organisations to benchmark themselves against industry best practice and monitor
improvement with time. Alternatively the basic Influence Network factor definitions and rating
scales presented give a basis for measurement and monitoring.
The best practice ratings for the health issue considered appeared to be somewhat lower than
those for the safety issues, perhaps reflecting the greater awareness of what can be done to
address safety. However, more good practice suggestions were generated for health issues than
safety, perhaps reflecting the fact that specific measures are required for health issues, whereas
best practice for safety is more apparent. It may also be that the range of health controls
indicates relative uncertainty about what might work whereas in safety thinking and experience
are more mature with focus now reduced to a smaller number of ‘required’ actions.

GENERIC MODEL FOR CONSTRUCTION HEALTH AND SAFETY
A Generic model for construction health and safety is presented in this report along with a
methodology indicating how the Influence Network model can be used by third parties to
support health and safety planning and performance measurement.

RECOMMENDATIONS FOR THE CONSTRUCTION INDUSTRY
The Generic model for construction health and safety outlined in this report can be used by
organisations (or groups of organisations) within the construction industry to evaluate and
benchmark their current health and safety performance with a view to identifying potential
measures for continuous improvement.
Ongoing application of the Influence Network to a wide range of health and safety issues will
further validate the technique and consolidating the findings would enable the toolbox of
solutions for generic and particular applications to be developed. If the results of such studies
were pooled on a wider basis, the construction industry would have a better picture and more
consistent insight to the current situation along with examples of what best practice is available.
Whilst use of the Influence Network technique has proved successful in this project, it is
recognised that further work could be undertaken to develop some of the concepts and issues
identified. In particular, work is required to ascertain how Design for safe construction at the
Organisational level could best be integrated into the Influence Network model such that its
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significance is always reflected appropriately in the analysis. Such an approach may require
parallel Influence Network models addressing ‘design’ and ‘site’ issues or a clearer demarcation
between construction parties.
The Influence Network technique has been successful in moving the focus from the conduct of
work activities to the wider circumstances through which risks are generated and where
strategic risk management controls are needed. It is therefore considered appropriate for the
Influence Network technique to be used as a basis for developing more detailed insight into the
nature and role of Market influences as this was considered to be of fundamental importance by
the workshop delegates, but few examples of potential controls or responses were identified.
All aspects of economics, finance, insurance and risk would need to be considered in relation to
the industry structure(s) and business practices to understand how and why they have influence.
This would allow other policy areas that may be influential in risk management such as
corporate governance and the tensions between risk transfer and risk retention to be
investigated. This understanding could be particularly important to ensure the health and safety
developments in the industry are insulated from future market cycles.

viii

1. INTRODUCTION
1.1

BACKGROUND

This report has been prepared by BOMEL Limited for the Construction Division of the Health
and Safety Executive under a research contract (RSU reference 4362/R64.089), and describes a
study of health and safety in construction and looks at a generic model for assessing the
influences on risk.
The work described in this report comprises part of Phase 2 of the project ‘Improving Health
and Safety in Construction’, the other parts of which have also been carried out by BOMEL.
This project follows on from the successful completion of Phase 1(1) which comprised a pilot
study trialing an Influence Network technique to understand the organisational and human
factors influencing the health and safety of workers in the construction industry. The approach
not only provided new insight into the interrelation of the influences between the parties
involved, but it also offered a mechanism for identifying areas where improvements will be
effective in reducing risk and for evaluating their potential effectiveness.
The Phase 1 trial focused specifically on fatal falls from height with two principal strands to the
study. Detailed analysis of the accident data from HSE’s RIDDOR database provided insight
into the risk profile which then informed an Influence Network workshop in which an expert
group assessed the quality and importance of some 30 underlying risk influencing factors. Phase
1 demonstrated the value of the technique both for understanding the underlying causes of
accidents and for developing strategies to bring about improvements in Duty Holder health and
safety performance. One of the objectives of Phase 2 is to ensure robustness of the technique as
an active tool for safety improvement. The priority areas identified in Phase 1 are addressed in
Phase 2, combining ‘data’ gathering and Influence Network workshops to provide a basis for
active and demonstrable improvements in both health and safety. HSE and the Association of
British Insurers (ABI) have provided the funding for Phase 2. The ABI specifically funded the
work on hand-arm vibration syndrome.
Phase 2 addresses the following complementary issues:
1.

Validation of the Influence Network technique to ensure that the representation of the
construction industry interactions is robust and the quantification of risk and risk
control effectiveness is appropriate across the range of practices and stakeholders.

2.

Application of the technique to a wider set of health and safety issues in construction
to see if common themes can be identified and/or to reveal factors specific to
individual accident / activity types.

3.

Extension of the use of the Influence Network technique from providing insight into
the factors influencing the incidence of accidents and ill-health, to additionally
determining effective risk control measures and improvements.

4.

Identification of information categories that could usefully be collected as
supplements to the RIDDOR reporting process and / or in the course of HSE
investigations.
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5.

Use of the Influence Network approach to develop a model of the ways in which
HSE’s interventions contribute to health and safety of the workforce, as a basis for
helping in the development of strategies and plans and for monitoring effectiveness.

6.

Taking as examples key issues within the construction priority programme so that
Phase 2 forms an integral part of the Construction Division’s work.

7.

Ensuring that the work is underpinned by a thorough and comprehensive
understanding of ‘data’ and information held by HSE and within the industry on
accidents and ill-health, giving a sound and robust basis for HSE to use in other
aspects of its work.

In order to address these issues, the work has been divided into a number of work packages
reported as follows:
Volume 1

Construction health and safety Phase 2: Overview

Volume 2

RIDDOR data analysis

Volume 3

Workplace transport accidents - Underlying causes and risk control

Volume 4

Hand Arm Vibration Syndrome - Underlying causes and risk control

Volume 5

Falls from height - Underlying causes and risk control

Volume 6

Generic model for health and safety in construction

Volume 7

Analysis of HSE intervention mechanisms

This report constitutes Volume 6 of the series. It addresses, in particular, the second, third,
fourth and sixth of the Phase 2 issues listed above based on which a generic Influence Network
model is proposed, and thus a tool kit for assessing health and safety measures in construction is
produced for third party use along with benchmarks for the quantification of performance
improvement with best practice examples.

1.2

CONTEXT OF THE STUDY

In June 2000 the Deputy Prime Minister and the Health and Safety Commission (HSC)
launched the Revitalising Health and Safety (RHS) Strategy Statement(2). Underpinning this
were the new targets for health and safety in the UK given in Table 1. The HSC also invited
Advisory Committees to set targets for their industries. The Construction Industry Advisory
Committee(3) (CONIAC) responded by setting more stringent targets for the construction
industry. These are shown in Table 1 alongside the RHS targets.
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Table 1 Revitalising health and safety (RHS) and CONIAC targets for health and
safety
By2004/5

Target

By 2009/10

RHS

CONIAC

RHS

CONIAC

Reduction in incidence rate of fatalities and
major injury accidents

-5%

-40%

-10%

-66%

Reduction in incidence rate of cases of workrelated ill-health

-10%

-20%

-20%

-50%

Reduction in number of working days lost per
100,000 workers from work related injury and
ill-health

-15%

-20%

-30%

-50%

In October 2000, the HSC established eight ‘Priority Programmes’ within its Strategic Plan(4).
One of these priority programmes is Construction as are pan industry issues such as falls from
height and workplace transport. Alongside the Priority Programme, HAVS is now included as a
FOD priority area. These decisions acknowledged the high risks faced by construction workers,
with the industry contributing around 33% of the fatal injury accident numbers over the five
years 1996/7-2000/1 and around 16% of the major injury accident numbers. A major reduction
in construction accidents and injuries would make a significant contribution to achieving the
Revitalising targets.

1.3

AIMS AND OBJECTIVES

The overall aims of this study are to:
1.

Consolidate the Influence Network models from the other Phase 2 project activities to
identify common industry themes and key factors whose influence definition and
quality vary with accident type. Identify supplementary factors for recording in
incident investigations.

2.

From the Influence Network workshops involving organisations with a high profile
safety focus, identify risk controls contributing to differentials from industry ‘norms’.
These may act as prompts in more general applications of the generic model.

3.

Document the rating differences between baseline and ‘best’ practices identified in the
other project activities to provide a basis for users of the model to benchmark their
own assessments of performance.

4.

Document the generic model and application methodology as a tool kit for third party
use.

3

1.4

SCOPE OF WORK AND APPROACH

This purpose of this work is to assess the influence of a wide range of human, hardware and
external factors on health and safety in the construction industry. Once an understanding of the
underlying causes of health and safety problems is attained, then appropriate risk control and
prevention measures may be generated which can be applied in practice to improve health and
in construction. The approach proposed to achieve this is the Influence Network methodology.
The specific steps involved in the work are as follows:

•

Review the development and customisation of the Influence Network models for
specific construction health and safety issues in order to produce a generic
Influence Network model specific construction health and safety – Influence
Network models have been developed for hand-arm vibration syndrome, falls from
height (new build and existing structures), construction plant, roadworks and goods
delivery. Whilst each of these has common themes leading to a generic model, there
are specific factors related to each of the risks that need to be brought out and fed into
a library of factors accompanying the generic model.

•

Identify examples of best practice from the Influence Network workshops and
identify the improvements over industry ‘norms’ – this will give an indication of
what best practice is available, and what potential performance improvements
(increases in ratings) are possible. Thus third parties can benchmark themselves
against such good practice.

•

Document the methodology for third party use – the Influence Network
methodology is outlined in terms of running workshops, customising the Influence
Network and analysing the findings.

1.5

SCOPE OF THIS REPORT

The Influence Network technique is introduced in Section 2, providing information on how the
technique is applied in practice. Section 3 contains a discussion of the customisation of the
Influence Network for both health and safety issues including: hand-arm vibration syndrome,
falls from height (new build and existing structures), construction plant, roadworks and goods
delivery. Both specific issues and the overall thought processes are drawn out. Based on the
developments in the previous sections, a Generic model for construction health and safety is
proposed in Section 4.
The methodology for analysing the generic Influence Network model is outlined in Section 5,
together with the methodology for identifying and evaluating potential risk controls.
Observations of industry best practice in both health and safety are presented in Section 6. This
best practice is presented on a factor-by-factor basis, with estimates of the potential
improvements in factor ratings in relation to the industry ‘norm’. The conclusions drawn from
this work are presented in Section 7, followed by recommendations in Section 8. The
references used in this work are given in Section 9, and the appendix contains detailed factor
description for the Generic model for construction health and safety.
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2. INTRODUCTION TO INFLUENCE NETWORKS
2.1

BACKGROUND

Influence diagrams are used to identify principal factors which influence each other and the
outcome of a set of circumstances. These have been used as qualitative socio-political
modelling tools for many years. In the 1980s a particular form of influence diagram, now
termed an ‘Influence Network’ to distinguish its form from the many influence diagram types in
existence, was developed to model how human and organisational factors could affect the
likelihood of human error leading to accidents in hazardous environments (e.g. nuclear power
stations, petrochemical plants, aerospace).
In 1995, following a House of Lords review of marine safety, the UK Marine Safety Agency
(now the Maritime and Coastguard Agency, MCA) commissioned BOMEL to lead the
development of a comprehensive risk based methodology for potential use by the International
Maritime Organisation (IMO) as a basis for future improvement of shipping safety. The
resulting methodology was adopted by the IMO and is now incorporated into IMO Guidelines
for this purpose. One element of BOMEL's work was to carry out a full review of methods to
account for human performance within the context of the technical, organisational and wider
commercial and social spheres as illustrated in Figure 1.

Social, Political and Market
Context
Corporate Policy Influences

Organisation &
Management Systems
Human and
Technical
Systems
Figure 1 Nested hierarchy of influences
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The Influence Network approach for human performance was enhanced 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 assessment and, perhaps more importantly, in the development of risk
reduction strategies for a variety of accident scenarios in a wide range of industrial sectors. The
structuring within the network gives coherence to fragmented information and the quantification
enables weaknesses and areas where change may achieve substantial benefit to be identified.

2.2

METHODOLOGY

The Influence Network is developed from consideration of a generic set of influences which are
structured in a hierarchy representing the influence domains shown in Figure 1. The Generic
Influence Network is shown in Figure 2 and described in the following sections.

Construction Health and Safety
Human
D1

D2

D3

Motivation /
Morale

Competence

Team
Working

Hardware

D4
D5
D6
D7
Situational
Awareness / Fatigue /
Comms
Health
Alertness
Risk
Perception

D8

External

D9

Availability of
Info / Advice

D10

Compliance

D11

Suitable
Human
Resources

D12

Inspection &
Maintenance

D13

Equipment
Operability

D14

Workplace
Environment

External
Conditions

Direct Level
Level Influences
O1

O2

Recruitment &
Selection

Training

O3

O4

Procedures

O5

Planning

O6

Incident
Management
& Feedback

O7

Management /
Supervision

O8

Comms

O9

Health and
Safety Culture

O10

Equipment
Purchasing

O11

Inspection &
Maintenance

O12

Pay &
Conditions

Design for Safe
Construction

Organisational Level
Level Influences
P1

P2

Contracting
Strategy

P3

Ownership
and Control

P4

Company
Culture

P5

Organisational
Structure

P6

Health & Safety
Management

P7

Labour
Relations

Company
Profitability

Policy Level Influences
E1

E2

Political Influence

E3

Regulatory Influence

E4

Market Influence

Social Influence

Environmental Level Influences
Figure 2 Generic Influence Network
At the top is the event (i.e. the undesirable event) being considered in this case related to some
aspect of construction health and safety. This could be at any level from a complete risk profile
(e.g. occupational health) to a specific disease in specified circumstances (e.g. HAVS in
construction). The model could represent the specific circumstances leading to a particular
accident on a site or the more general factors influencing the propensity for falls from height in
the construction industry.
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Below the top event is the direct causal level which is made up of human, hardware and external
factors. Generally, there will be data available from which the direct causes can be determined
and the relative importance quantified. Where the data are often unhelpful is in understanding
and delineating the underlying influences which nevertheless have a great bearing on the
likelihood of an incident occurring and on the outcome or consequences. In addition, these
considerations can determine the appropriate risk controls to prevent a future occurrence. For
example, an inappropriate action by an individual leading to an accident may be due to a lack of
competence which then might be attributable to no training having been given, the training
being deficient, the need for refresher training, inappropriate recruitment or verification of
competence etc, with different parties and approaches needing to be encouraged to correct the
situation and make long-term changes to prevent recurrence.
In order to model these influences, the Influence Network has adopted a hierarchy below the
direct causal level as follows:

•

Direct performance influences - these directly influence the likelihood of an accident
being caused.

•

Organisational influences - these influence direct influences and reflect the culture,
procedures and behaviour promulgated by the organisation.

•

Policy level influences – these reflect the expectations of the decision makers in the
employers of those at risk and the organisations they interface with (e.g. clients,
suppliers, subcontractors).

•

Environmental level influences - these cover the wider political, regulatory, market
and social influences which impact the policy influences.

In terms of the construction industry, the relevant stakeholders were felt to fit into the model as
shown in Table 2.
Table 2 Construction stakeholders reflected in the Influence Network levels
Influence level

Definition

Direct level

Applies to site operatives and technicians, i.e. the people actually carrying out
the construction work.

Organisational Level

Applies to the site organisation and local management and those, such as
designers, who influence the work to be undertaken.

Policy Level

Applies to both the client and construction company management. Contracting
strategy, ownership and control and company culture apply first to the client (i.e.
the organisation commissioning and paying for the construction activity) and
then cascade through the parties in the supply chain, with the remaining policy
factors applying particularly to the contractors carrying out the work.

Environmental Level

The Political Influence incorporates both national and local government
procurement strategy as well as government as guardians of worker and public
safety. Otherwise the Environmental Level influences are external to the
organisations represented at the Policy Level and include HSE as health and
safety regulator, insurers affecting the market and the general public with the
potential to exert societal influence.
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At each level of influence, influencing factors have been identified as shown in the network in
Figure 2. The factors have been distinguished based on accepted theories of human factors and
safety and risk management and the categories have been expanded further and refined through
practical application to a range of scenarios. Each influence in the generic network is defined
together with a scale from best to worst practice. This provides a basis for making judgements
about the relative importance of each influence (weighting), the current quality of each
influence (rating) and the potential effect on the quality of the influence by introducing risk
control measures.
The process of customising the Influence Network for application to a specific problem consists
of the following stages:
1.

Clearly define the problem in terms of the risks being considered, the parties involved
(stakeholders), the physical situation and circumstances, the applicable laws,
regulations and procedures, the equipment and materials being used, the failure modes
being considered and the limits of measurement of both the frequency and
consequence components of risk.

2.

Collect and analyse all available data to establish a baseline of current and historic
performance and the direct causes and failure modes that can be established from this
data.

3.

Assemble a group of ‘experts’ in the topic being studied including those with direct
experience at the operational level as well as those representing organisational
functions, policy makers and the wider community of influence.

4.

Use the experts in a structured workshop session (or possibly using remote, Delphi
iterative consultation techniques) to carry out the following steps.

5.

Review the generic influence set and re-define each influence in more detail, if
necessary, in relation to the ‘top event’ being considered. The customisation is
important to ensure influences affecting the issue are adequately addressed. However,
once defined, they need to be used consistently across cases where detailed
comparison is envisaged.

6.

For each influence, confirm the scale from worst to best practice, 0 to 10, both in
relation to practice in the construction industry (or other industrial sector being
considered and in relation to the experts' wider experience in other sectors.

7.

For each influence agree, between the experts, its current rating on the best/worst
practice scale as it relates to the top event under consideration, recording the experts’
views on current performance and their basis, as this anchors the workshop findings.

8.

For each influence above the environmental level (i.e. at the policy level), agree
relative weightings of influence (totalling unity) from the level below. These are
weighted as high (H), medium (M), low (L) or zero with two intermediate
classifications: HM and ML. Again, recording of the basis for the weightings is
important to provide insight to the mechanisms prevailing in relation to the scenario
being addressed.
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9.

Repeat Step 8 for the influences above the policy level (i.e. for each organisational
level influence determine the relative weight of influence from the policy factors).

10.

Repeat Step 8 for the influences above the organisational level (i.e. for each direct
level influence determine the relative weight of influence from the organisational
factors).

11.

Repeat Step 8 to determine the relative weight of influence of the direct performance
influences on the top event or as contributors to each of the human, hardware and
external direct causal factors.

12.

The Influence Network can then be quantified to obtain a Network Index which can be
broadly related to current risk level. In essence this consists of summing the product
of the ratings and weightings through the network. There is a mechanism of
adjustment at each level if the experts’ evaluations at that level are significantly at
variance with the summation of the effects of the more remote influences.

13.

Use the Influence Network and quantification model to identify critical influences and
influence paths through the network in order to concentrate risk controls on the most
important influences. Define appropriate risk controls for the important influences
informed by discussion amongst the workshop participants, other literature and case
studies, or built around tackling key factors emerging from the analysis.

14.

Assess the effects of the risk controls defined in Step 13 on the existing influence
ratings.

15.

Re-evaluate the Influence Network Index for the revised ratings from Step 14 to assess
the potential effect on overall risk level, particularly to compare the relative impact
that might be expected from alternative risk control options.

The risk assessment and influence quantification process in Steps 5 to 15 can be achieved in a
one-day workshop. The ideal number of participants is around four to eight experts plus
facilitator and recorders. However, a two-day workshop is preferable in order that development
of risk controls (Steps 13 and 14) can be undertaken interactively with the workshop
participants giving more opportunity to consider the alternatives, appropriate resource
commitments, and timing, degree and indicators of improvement.
It is important to note that where workshops address different top event scenarios with
customised factors or rating scales, there is no basis for detailed quantitative comparisons. The
aim is to enable the relative impact of alternative controls to be compared in terms of risk
reduction for each given scenario. This is considered to be the more powerful and useful
application than retaining a consistent but ill-fitting set of factors across a range of scenarios.
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2.3

WORKSHOP CONDUCT

The Influence Network workshops, lasting 1-2 days, concentrate on the following objectives:

•

An introductory review of available data or other information putting the top event /
safety or health scenario in context.

•

Identification of the influencing factors in the particular area of concern and
structuring of the Influence Network such that these factors can be investigated.

•

Discussion and rating of these factors in terms of current practice. This forms a very
important and stimulating part of the workshop for participants with the network and
structured approach providing a catalyst for detailed discussion and new ways of
thinking about issues underlying health or safety concerns.

•

Examination of the inter-relation between and weighting of the influence of each of
the factors on other factors. This provides important insight to the mechanisms of
influence affecting current practice.

•

Identification of possible risk control measures and their potential efficacy.

Prior to the workshops it is helpful if each of the participants is provided with a briefing
document explaining the Influence Network approach and setting out the issues and areas of
influence to be examined.
After the workshop, the assimilation of the qualitative insight is extremely important and
provides an essential basis in which to interpret any quantitative evaluations.

2.4

INFLUENCE NETWORK TOOL – MIND

Application of the Influence Network in a workshop setting is effected using BOMEL’s
proprietary software package MIND which facilitates the elicitation of expert judgements and
contains analytical tools for calculating indices and presenting graphical contour plots of the
findings.
Figure 3 to Figure 6 present selected images from MIND as applied in the project workshop on
transport safety issues associated with the use of plant in construction. These demonstrate the
structuring of the Influence network and access to underlying details as well as the process of
on-screen collection of views about industry performance in relation to each factor, which
ensures a common understanding and agreement is achieved. The weighting process is
undertaken graphically, as shown, so that decisions on the relative weight of influences are
clearly interpreted. Finally there are detailed facilities for the development and trial of
alternative risk controls.
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Figure 3 Overview of MIND Influence Network software showing the link to rating
details and weightings

Figure 4 MIND - Display of rating definitions and simultaneous recording of narrative,
rating and justification
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Figure 5 MIND - Display of weightings of underlying factors on factor above, with onscreen positioning (High, Medium Low etc) and automated percentage calculation

Figure 6 MIND - Display of risk controls, paths of influence and extent of rating
change

12

3. INFLUENCE NETWORKS FOR CONSTRUCTION HEALTH
AND SAFETY
3.1

ADAPTING THE INFLUENCE NETWORK FOR CONSTRUCTION HEALTH
AND SAFETY

Prior to using the Influence Network to explore the factors influencing health and/or safety in
construction, reviews have been carried out to investigate specific construction health and safety
issues including: hand-arm vibration syndrome, falls from height, plant, roadworks and goods
delivery. These reviews identified the main issues that are likely to shape the broad risk profile
to be modelled by the Influence Network.
In this section, the issues specific to each of these areas of construction health and safety are
identified and discussed in relation to how the Influence Network model was adapted from the
model shown in Figure 2. That model was used in the Phase 1 pilot study(1) which first
demonstrated the potential of the Influence Network for taking a meaningful, holistic approach
to measures for risk control in the construction industry. These discussions highlight the
flexibility of the approach, the thought process and indicate how a library of factor definitions
can be developed to form a Generic model for construction health and safety.

3.2

HEALTH ISSUES

3.2.1

Hand-arm vibration syndrome

Three complementary workshops were held, each with different participants(4) not only to test
the validity of applying the Influence Network to a health issue, but also to examine the
robustness of the technique in terms of consistency in the conclusions reached from analysing
the contribution from different ‘expert’ groups. As Reference 4 describes, the degree of
correlation was good, providing confidence in the continued development and use of the
technique.
Time was spent in the workshops reviewing and discussing the meaning and relevance of each
influence in the context of the construction industry in general, and circumstances relating to
hand-arm vibration in particular. As a basis for the discussion an initial customised set of
influences (based on Figure 2) was presented. These were discussed and refined as appropriate
during the workshops.
Consideration of the Influence Network at the first workshop brought three changes to the
structure of the network which were thought to be required in order to fully investigate HAVS.
These were as follows:

•

At the Direct level, factors D13 (Workplace Environment) and D14 (External
Conditions) were felt to be largely indistinguishable for HAVS in construction.
Hence, the two factors were combined together into one factor D13 (Working
environment).
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•

At the Organisational level it was felt that there were two distinct components to the
Design factor one being the design of the equipment and the other being the design of
the process itself (i.e. design of the structure or element of the structure where the use
of vibrating equipment may be required). Hence, in the customised network, O12 is
Process Design and O13 is Equipment Design. (Further discussion of the design issue
is presented in Section 5.2.1.)

•

Factor D6 (Health) was expanded to address ‘lifestyle’ factors including smoking,
drinking and diet as these were felt to be relevant to an individual’s susceptibility to
HAVS.

The fully customised Influence Network for HAVS is shown in Figure 7 with the differences
from Figure 2 highlighted.

Hand-arm Vibration Syndrome
D1

D2

D3

Motivation /
Moral
Morale

Competence

D4
D5
D6
D7
Situational
Fatigue / Health
Awareness / Fati
Comms
Alertness (Lifestyle)
Risk
Perception

Team
Workiing
Work

D8

D9

Informati
Information /
Advice

D10

Compliance

D11

Suitable
Human
resources

D12

Inspection &
Maintenance

D13

Equipment
Operabil
Operabiliity

Work
Environment

Direct Level Influences
Influences
O1

O2

Recruitment &
Selection

O3

Training

O4

Procedures

Planning

O5

O6

Incident
Management
& Feedback

O7

Management /
Supervision

O8

O9

Health
Culture

Comms

Equipment
Purchasing

O10

O11

Inspection &
Maintenance

O12

Pay &
Conditions

Process
Design

O13

Equipment
Design

Organisational Level Influences
P1

P2

Contracti
Contracting
Strategy

P3

Ownership
and Control
Control

P4

Company
Culture

P5

Organi
Organisat
satiional
Structure

P6

Health & Safety
Management

P7

Labour
Relat
Relatiions

Company
Profitabi
Profitabillity

Policy Level Influences
E1

Political Influence

E2

E3

Regulatory Influence

E4

Market Influence

Social Influence

Environmental Level Influences

Figure 7 Customised Influence Network for HAVS in construction

3.2.2

Other health issues

Other health issues could be addressed in a similar way to HAVS by identifying the key issues
and adding, deleting, combining or modifying a limited number of the factors to suit.
Suggestions for customising the Influence Network to address cement dermatitis and
musculoskeletal health issues, for example, are presented in Table 3.
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Table 3 Suggestions for customising the Influence Network for cement dermatitis and
musculoskeletal health issues
Health issue

Suggestions for customising the Influence Network

Cement dermatitis

•
•
•

•
Musculoskeletal
problems

•

•
•

3.3

As with HAVS, only one Working environment factor is likely to be required.
This factor will relate to the exposure of the worker to concrete or mortar. i.e.
are they required to be in direct contact with concrete or mortar.
The Pay and conditions factor would need to recognise whether adequate
welfare facilities and hot running water are available to allow the workers to
clean off any residual concrete or water.
The Equipment operability factor would need to relate to the whether the
equipment requires regular cleaning, maintenance or unblocking (e.g. concrete
pumps, vibrators and mixers) and whether that equipment actually requires the
worker to work within the concrete or remotely (e.g. vibrating concrete on a
bridge deck is typically done with the worker standing in the concrete.
Safety equipment / PPE would need to account specifically for the provision
and quality of skin protection.
An extra factor Product characteristics would be required in order to reflect
the properties of the typical products that are handled on site. Such issues as
size, weight and ease of handling would need to be considered as these issues
would contribute to the likelihood of musculoskeletal problems.
The Process design factor would need to relate to whether designers actually
specify lightweight easy to handle products or not.
The Operational equipment factor would need to reflect whether suitable
lifting equipment was available or not, whether it was easy to use and whether
it was maintained. There are likely to be instances where workers will view it
as being easier to handle a product manually than use lifting equipment.
These issues would need to be drawn out and carried through to Equipment
Design

SAFETY ISSUES

Construction safety issues can be considered in the same way as health issues, by identifying the
key issues in relation to the area of construction safety and then either adding, deleting,
combining or modifying the factors or their descriptions. Examples are presented for different
areas of construction safety: falls from height (new build and existing structures)(5), plant,
roadworks and goods delivery(6). These address some of the main safety areas of interest in the
construction priority programme, and identify issues and thought processes that can either be
used or adapted for other construction safety issues. Any proposed Influence Network can be
refined further in the workshop as described in Section 2.2

3.3.1

Falls from height

A generic Influence Network diagram (Figure 2) was originally customised to investigate fatal
falls from height in construction as part of Phase 1(1) of this project. Although the area of
coverage changed slightly for the two Phase 2 workshops, the industry and accident kind
remained the same. However, based on experience gained with undertaking workshops
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addressing work at height in other sectors(7), the Influence Network was customised in the
following manner:

•

Operational and Safety equipment were separated out into two factors. These factors
addressed availability, Equipment operability and Inspection and maintenance for the
two equipment factors. This reflected both the different uses (and costs) of the two
types of equipment, and the fact that they may well be the responsibility of different
parties.

•

The Internal working environment and Operating conditions have been combined
together into one factor Environmental conditions.
The Influence Network for the Phase 2 workshop is shown in Figure 8.
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Figure 8 Customised Influence Network used for falls from height in New build and
Existing structures

The new build workshop was on the construction of single and multi-storey buildings, bridges
and industrial structures in structural steel, concrete, masonry and timber. The existing
structures workshop covered inspection, repair, maintenance, refurbishment and demolition.
However, the same factors were deemed appropriate for both, with only small changes in the
definitions for Design for safe construction for existing structures to reflect the fact that two
elements of Design were being considered: that of the original structure, and that of any new
work (e.g. refurbishment or strengthening) on the existing structure.
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3.3.2

Plant

The main reasons for these accidents appear to be pedestrians being struck during the work
process and accidental operation of controls, especially gears. Operational and design/planning
aspects as well as human factors such as risk perception, culture and human error were of
particular interest in the workshop. The main amendments required to customise the Influence
Network for the construction plant network were:

•

The Conditions factor were kept as two, distinguishing the External conditions around
the plant such as muddy conditions and pedestrian movement from the Internal
conditions to be found inside the plant including noise and vibration.

•

The Equipment operability factor was split to cover the inherent Plant operability and
the Safety devices/equipment which can be added to plant.

•

The Design for safe construction factor was refined to focus on Process Design in
terms of design decisions as they affect the work processes as opposed to the overall
construction method. (Further discussion of the design issue is presented in Section
5.2.1.)

The customised network is shown in Figure 9.
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Figure 9 Customised Influence Network used for construction plant
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3.3.3

Roadworks

The factors in the generic Influence Network needed little alteration in preparation for the
roadworks workshop. The minor amendments consisted of:

•

Conditions were consolidated into one factor reflecting the external environment of
highways activity including issues of traffic noise and proximity.

•

The relevant equipment such as signs, delineators and traffic signal equipment could
be covered in one factor relating to Safety equipment. This also included PPE such as
high visibility vests.

•

Planning was defined in terms of traffic management planning/design which was
distinct from Design for safe construction which related to the physical design
characteristics of highways and provision of safe life-cycle maintenance by the
consulting engineer’s design team.

All of the other factors in the network could be easily thought about in terms of roadworks with
little alteration to the generic definitions. The customised Influence Network is shown in Figure
10.
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Figure 10 Customised Influence Network used for roadworks

It was acknowledged in advance of the workshop that the public have an important role to play
in creating a hazard or ensuring safety at roadworks and, as such, societal influence would need

18

particular consideration. This was dealt with in the workshop by discussing a rating for the
public in relation to the following factors affecting driver performance:

•

Competence

•

Situational awareness / risk perception

•

Fatigue / alertness

•

Information / advice

•

Compliance.
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3.3.4

Goods delivery

Examination of accident data reveals that for goods delivery a significant proportion of major
injury accidents are falls involving goods drivers while loading and unloading. The Influence
Network was therefore customised to focus on the loading and unloading of goods vehicles,
including consideration of the people and equipment involved, access issues etc, with the
following amendments to the network being made:

•

It was felt unnecessary to have separate Operational and Safety equipment/PPE
factors at the Direct level since the equipment involved in loading/unloading can
mostly be placed in one group (Equipment operability) and PPE was not considered to
be a major issue.

•

Conditions were consolidated into one factor, reflecting the external environment at
the site in which goods are delivered and unloaded.

•

At the Organisational level, the Design factor was used to cover the design of vehicles
and the associated equipment, both fixed to and separate from the vehicle rather than
the designer’s role in relation to the permanent works being constructed at the site.

The customised Influence Network is shown in Figure 11.
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Figure 11 Customised Influence Network for goods delivery
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4. GENERIC INFLUENCE NETWORK MODEL
Drawing together the key issues identified in Section 3, a generic Influence Network model for
construction health and safety can be developed. Despite the range of health and safety issues
addressed, the customisation was really limited to the amalgamation or subdivision of factors to
provide clarity. Overall, the range of issues covered by the Influence Network model was
shown to be comprehensive and the categorisations distinct and meaningful. Outside this study
for HSE, specific construction site applications have also utilised the generic model and found it
to be a helpful and meaningful way to address the issues in a structured manner. Such a generic
Influence Network is shown in Figure 12.
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Figure 12 Customised Influence Network used to identify the factors that are likely to
be most relevant to health and safety in construction

The definitions for each of the factors shown in the Generic model for construction health and
safety are given in Appendix A. These factor definitions should be appropriate (without
modification) for most health or safety issues relating to either new build or work on existing
infrastructure. However, if a very specific top event is being considered, then some
modification may be helpful. In order to provide guidance on modification, Appendix A also
contains definitions for the specific factors listed in Table 4 based on the examples in Section 3.
The specific definitions are presented at the end of Appendix A in Section A.5.
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Table 4 Specific factor definitions provided in addition to the Generic model
Health or safety issue

Specific factor definitions provided in Appendix A

Hand-arm vibration syndrome

•
•
•

D6 – Health (lifestyle)
D12 - Equipment operability
O13 - Equipment design

Falls from work at height

•

D11 - Conditions

Plant

•
•

D12 - Internal plant environment
D13 - Plant operability

Roadworks

•
•
•

D11 - Conditions
D12 - Safety equipment / PPE
O4 - Planning

Goods delivery

•
•
•

D11 - Conditions
D12 - Equipment operability
O12 - Design
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5. ANALYSIS OF THE INFLUENCE NETWORK
5.1

INTRODUCTION

In this section, the potential for quantitative analysis of the Influence Network is described.
This involves the following stages:

•

Modification of the Influence Network model to allow factors such as Design for safe
construction to be modelled in such a way that their full impact can be allowed for,
and to reflect the contributory factors to a health issues such as hand-arm vibration
syndrome.

•

Calculation of a risk index for health and safety in construction using the rating and
weighting values assigned in the workshops.

•

Identifying critical factors and paths such that risk control measures can then be
concentrated on these factors.

It is important to stress that the purpose of quantification and analysis is to enable qualitative
input from the workshop participants to be weighed up logically and systematically. Where
hard evidence and reliable quantitative data exist, then such sources should be used to inform
decision making. However, where none exists or when independent validation / triangulation is
required, then a semi-quantitative approach utilising judgements can provide an important
source of information. Such quantification should not, however, be taken as absolute but should
be used intelligently as an ‘indicator’. In this way the combined consideration of qualitative
information and quantitative indicators from the Influence Network can be an invaluable tool to
aid decision making.

5.2

FURTHER DEVELOPMENT OF THE INFLUENCE NETWORK MODEL FOR
ANALYSIS

In some circumstances, it will be necessary to develop the Influence Network model further
such that the results of the analyses reflect both the underlying mechanisms of the issue being
studied and the workshop discussions. Such developments are described in this section to:

•

Better model the influence of Design on construction health and safety.

•

Better model the contributions of the Influence Network factors to different aspect of
the underlying mechanisms of hand-arm vibration syndrome.

One of the key considerations in making further developments to the Influence Network model,
is that any changes should not distort the results obtained in the workshops significantly, nor
should they require excessive input or judgement to be applied by the project team.
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5.2.1

The direct influence of Design on construction health and safety

In relation to the Organisational level influence of Design for safe construction, it was found in
the course of this study that specific definition was needed to account for the aspects of design
relevant to the construction risk under consideration.
This emphasised how designers have a fundamental part to play in the construction supply
chain. Various designers may be involved in undertaking conceptual design of a structure,
detailed design of the mechanical, electrical or structural elements, design of the temporary
works on site, design of the work processes on site or design of equipment. Because of the vast
array of design activities involved in construction, four different terms have been used
throughout this project depending on the context. The definitions associated with these terms
are given in Table 5.
Table 5 Design definitions used in this project
Design term

Definition

Design for safe construction

This may be used as a generic term, for instance, the health and safety of
the construction industry as a whole is considered. It may also be used
in specific circumstances when designers’ roles are to design the
structure and working methods for safe construction (e.g. when
considering work at height or road works).

Design

This term is used as a generic term addressing all aspects of design, not
just those influencing ‘design for safe construction’. It is typically used
in a pan-industry context (such as for goods delivery) where design is
applicable beyond the construction industry (e.g. vehicle and loading
considerations). Design is also used in discussions as an abbreviation for
‘design for safe construction’ where it would be too unwieldy to use the
full phrase each time, and an acronym would not be appropriate.

Process design

This term is used when considering either the design of the work
processes or other design decisions that impinge on the work processes
employed on site. It is typically used in terms of plant or hand-arm
vibration syndrome where there is a need to differentiate the design of
the work processes from the design of the equipment used on site.

Equipment design

This term is self-explanatory, and is used in the circumstances where the
designers of the construction equipment can have a major influence on
risk, and these designers need to be treated separately from other
designers. It is typically used in terms of plant or hand-arm vibration
syndrome where the design of the equipment used on site is so
fundamental that it needs to be considered as a separate issue.

If the HSE risk control hierarchy is considered, then it can be seen that these design issues
largely determine the top three controls. Design for safe construction has the potential to
eliminate the hazard or substitute a lesser hazard and might be expected to feature prominently
in the list of the critical factors. Indeed this was reflected strongly in the discussion across the
workshop sessions.
A fundamental review of the Influence Network methodology was undertaken in Reference 8 to
test the extent to which the analysis results reflected the expert judgements. Based on a number
of trials, the decision was taken to create a virtual factor Design for safe construction at the
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Direct level. This had two distinct advantages in that: (a) no changes were required to the
methodology as the changes merely involved the addition of an extra ‘virtual’ factor; and (b) no
subjective judgement was required over and above the input at the workshop as the rating was
taken to be that assigned at the workshop for Design for safe construction at the Organisational
level and the weightings from Organisational to Direct and from Direct to health and safety in
construction were both, by default, high but could be varied through medium to low to none
depending on the relevance to the construction health or safety issue.
The model used for the analysis of the Influence Network is shown in Figure 13. The Design
for safe construction factor is shown with a dashed line around the box to indicate that although
the factor appears in the analysis, it is not a factor that is addressed explicitly in the workshops.
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Figure 13 Revised Influence Network Model used for analysis

5.2.2

Modelling the underlying mechanisms of HAVS

Damage due to HAVS is assumed to primarily be a function of two components: the exposure
time and the level of vibration:

•

Whilst exposure time is influenced by many of the factors at the direct level, the level
of vibration is influenced by relatively few.

•

The weight of the two components on the overall risk index is not equal, but is
assumed to be a function of the product of the level of vibration and the square root of
the exposure time.
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The two components of damage due to HAVS are not necessarily dependent on one another as
there are a number of factors at the Direct level that can influence the time of exposure without
having any influence on the level of vibration. On the other hand, there are only a few factors at
the Direct level that can influence the level of vibration (Inspection and Maintenance,
Equipment operability and Process design). These few factors are also able to influence the
exposure time. The assumption is made that both sets of factors are influenced by the same
Environmental, Policy and Organisational level factors to the same extent. This is shown
diagrammatically in Figure 14.

Hand Arm Vibration Syndrome

Time of exposure influence

Level of vibration influence

Direct level influences

Direct level influences

Organisational level influences

Policy level influences

Environmental level influences

Figure 14 The influence of Time of exposure and Level of vibration on HAVS

Two risk indices were therefore calculated, one for the time of exposure influences and the other
for the level of vibration influences. These have to be combined to give one overall influence
on HAVS. The basic process for calculating a risk index is given in Section 5.3 but, accepting
that approach, this section illustrates how two indices for different elements of the HAVS
problem were combined.
The proposed methodology is exploratory, and will be re-visited and, if necessary, developed as
further information becomes available.
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For illustrative purposes, the composite effects of time of exposure and level of vibrations
affecting HAVS are given by the following equation:

A(8) = a h , w
where

t
8

(1)

ah,w

= root mean square weighted acceleration transmitted to the hand based on
the vibration in three (x, y and z) orthogonal directions calculated in
accordance with BS6842(9) (m/s2)

t

= daily exposure time to the tool being considered (hours)

This suggests that the relative weightings of the time of exposure, t, and level of vibration, a, are
a function of the product of the level of vibration and the square root of time of exposure. A
possible HAVS risk index could thus be given by a relationship of the form:

RI HAVS =
where

R LOV RTOE
10 10

RIHAVS

= risk index for HAVS

RLOV

= rating calculated for the level of vibration influences

RTOE

= rating calculated for the time of exposure influences

(2)

This customisation demonstrates the way in which the mechanisms of influence on a specific
health or safety issue can be taken into account to provide meaningful analysis.

5.3

CALCULATION OF THE RISK INDEX

The process of Influence Network quantification based on the ratings and weightings provided
by the workshop participants is described in Section 2.2, workshop Step 12, where the total
strength and effectiveness of influences from a lower level can be determined as the sum of the
product of the ratings and weightings. This calculated ‘rating’ of the higher level influence can
then be compared with the direct assessment of the influence determined at the workshop.
Where significant differences occur, this indicates either that other influencing factors have not
been recognised by the workshop group or within the model, or provides a measure of
uncertainty. The approach adopted to resolve these differences as a first step is to adopt the
average of the sum of the weighted influences from below and the direct evaluation of the rating
given by the group. This moderated rating value is then used in the calculation at the level
above. The difference (i.e. uncertainty) is carried forward in the calculation with the rating to
assist in identifying where sensitivity studies should be performed. This process is carried out
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through the entire network to give an overall ‘index’ which can be broadly related to risk. A
spreadsheet program is used to carry out these and other calculations.
Some of the factors may be rated as ranges in the workshops reflecting different groups (e.g.
major contractors or ‘white van man’) or areas of activity (e.g. term maintenance as opposed to
traffic management elements of road works). Where there is little difference between the lowest
and highest ratings, this range can be an indication that there is an element of uncertainty in the
opinions of the workshop delegates. However, when there is a large range, the highest ratings
actually serve to provide an indication of where better practices are currently being achieved
and thus highlight the potential for others to achieve those ratings. In order to provide an
indication of the resulting range of risk indices, a number of analyses can be undertaken for
each workshop reflecting different scenarios. These can be bounded using the lowest rating for
each of the factors where a range was given and, alternatively, the highest rating for each of
these factors.

5.4

RISK AS RELATED TO THE RISK INDEX

The overall risk index alone has little intrinsic meaning. However, were all the ratings of
influencing factors to be at 10 (i.e. representing best conceivable practice), the risk index would
be 1.0. Were performance at its very worst, the index would be 0.0. In this context a
relationship with risk can be determined by postulating that the difference between overall best
and worst possible practice is equivalent to, say, three orders of magnitude of risk. Three orders
of magnitude are selected on the basis that individual risks span 103 from the border of
tolerability to the level where society currently places no demand for further risk reduction
however low the cost. Within this framework, the relationship between the base risk index from
an Influence Network workshop and a change in index brought about by implementing a set of
risk controls can be represented by the following relationship:

Rrco
= 10 −3( Irco− Io )
Ro
Where:

Io
Irco
Ro
Rrco

(3)

= Base index
= revised index obtained by using risk control options
= Base risk measure
= revised risk measure obtained by using risk control options

The base index can be taken as that for the current workshop ratings, whilst the revised index
can be taken as that for proposed risk controls. An estimate can be made of the residual risk
remaining having moved from the current to the revised ratings.
To explain the association with risk in more detail, Figure 13 illustrates the case where the
change in influence network index from 0 to 1 (very worst to very best practice) gives a
reduction in risk by three orders of magnitude. Superimposed on the diagram is the calculated
index Io in the present context (of, say, falls from height in construction) for which the
corresponding risk measure is Ro. If risk control options (rco) are introduced which improve
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the network index (to Irco) the reduced risk is Rrco. The target indices required to achieve 20%
and 50% reductions are also shown, for example, in Figure 13.
By using Figure 13 and Equation 3 estimates can be made of the number of falls accidents for
each value of the risk index. Inspection of Figure 13 would suggest that improving the risk
index from the value of 0.34 (actually based on the poorest ratings for performance in relation to
work at height falls in New build construction(5)) to its highest possible value (1.0) would imply
a reduction of two orders of magnitude in the number of falls accidents. Conversely, taking the
index to its worst possible value (0.0) would imply an increase of an order of magnitude in the
number of falls accidents.
The methodology described above is not intended to provide precise projections. However, it
does provide a reasonable framework for estimating the potential for relative risk reduction
offered by various risk control options and particularly differentiating options with significant
potential from those which may have limited impact.

Base case

Log (Risk) = n + ....

3

20% Reduction target
50% Reduction target

2

1

0
0

0.2

0.4

0.6

0.8

1

Influence Network Index

Figure 15 Translation of Influence Network index to a measure of risk

5.5

OBTAINING RISK CONTROLS FROM THE INFLUENCE NETWORK

In order to contribute to meeting the Revitalising and CONIAC targets (see Table 1), a series of
risk control measures are required which need to be targeted at the construction industry in the
most effective manner. As such, potential risk control measures relating to health and safety in
construction can be generated in relation to the Influence Network factors.
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A number of approaches have been taken, and are recommended, in order to identify potential
risk control measures including:

•

Seeking suggestions from workshop delegates as to what is current good practice both
in construction and by looking at other industries / hazards and controls, and what
improvements could be made in the future.

•

Interrogating the Influence Network to identify the critical factors influencing health
and safety in construction (see Section 5.6).

•

Holding risk control workshops to explore areas for action and specific measures in
more detail.

•

Identifying best practice and risk controls from the literature and industry contacts.

The potential effectiveness of each of the risk controls identified can be evaluated using the
techniques described below.
It is important to recognise that the network provides a structured and systematic framework for
assessing a range of potential risk controls affecting different parties through the construction
supply chain, whether related to human, hardware or other external factors.

5.6

APPROACH TO IDENTIFYING CRITICAL FACTORS INFLUENCING
HEALTH AND SAFETY

The Influence Network results from each workshop can be interrogated to identify the most
significant influences on construction health and safety and paths of influence through the
network. This is considered in terms of the potential of a factor (or combination of factors) to
reduce the overall risk if performance in specific areas were to improve. The following
techniques are available to provide an insight into the most significant influences on
construction health and safety where increases in the Influence Network index indicate risk
reduction:

•

Increasing the ratings of a factors in a systematic way (i.e. making hypotheses
regarding improvements to a factor) in order to assess the effects that these increases
have on the overall risk index.
Increasing the rating of each factor by an equal amount (typically 1) in order
gives the rate of change of the overall risk index. Those factors generating
the largest rate of change are the most significant.
Increasing the rating of each factor to a ‘maximum’ or best practice value
(typically 8) gives an indication of where the greatest increase in overall risk
index could be obtained by concentrating on key poor performing areas.
However, whilst increasing a factor from to 2 to 8 may be more significant
overall than increasing another factor from 6 to 8, the effort (cost, time,
difficulty) to do so would need to be considered.
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•

Counting the number of each weighting strengths associated with each factor. The
factors with the largest number of high and high-medium weightings are likely to be
the most significant factors, particularly if the high or high-medium weightings are
onto significant factors at the level above.

•

A set of improvements is postulated whereby the rating for one factor at each level is
increased by 1 and the overall risk index is recalculated. This is carried out for every
combination of factors and gives an indication of the potential impact of each
combination of factors, thus showing critical paths of influence through the network.

The latter technique yields the most information, as the key objective of the analysis is to
determine which factors when ‘improved’ in conjunction with other factors have the greatest
impact on increasing the risk index (i.e. reducing risk). Whilst the analysis assumes that only
one factor in each layer is influenced by the factor below, it does yield two important sets of
information:

•

Critical paths can be identified containing one factor at each of the Environmental,
Policy, Organisational and Direct levels.

•

By counting which factors most regularly appear in the critical paths, an indication can
be obtained of those factors are most significant in combination with other factors.

Further developments being investigated include optimisation techniques to identify where
improvements are best targeted, and ‘knock-on’ analyses whereby the impacts of rating
improvements at the lower levels can be traced through the network.
Having used the network analysis to identify key factors and critical paths, a set of specific
improvements (risk controls) can be postulated prompted by suggestions emerging directly or
indirectly from the workshop and analysis. The extent of change in each factor can be varied
more precisely based on the control measure envisaged and the combination of factors affected.
This gives an indication of the potential impact of each risk control measure, enabling the
relative effectiveness of alternative strategies to be compared.
Any one or a combination of techniques can be applied to identify (and triangulate) key paths of
influence to exploit with risk controls. It is then important also to run sensitivity analyses,
where appropriate, to reflect the uncertainty in ratings assigned by the workshop groups and
thus ensure that recommendations are based on patterns of influence whose strength is robust
even in the face of uncertainty or variability in the standards of current performance.
Sensitivity analyses can also be carried out using different weighting models, five examples of
which are shown in Table 6, to see if consistent conclusions are reached. Model B is typically
used in the course of workshop sessions as it assumes the weighting grades are linearly related
(see Figure 5). On the other hand, Model D, for example, increases the high, high-medium
influences, thus increasing their potential impact.
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Table 6 Weighting models considered in the analysis of the Influence Network
Model

Weighting for
L

ML

M

HM

H

A

1

1.5

2

2.5

3

B

1

2

3

4

5

C

1

2

3

4.5

6

D

1

2

3

6

9

E

1

3

5

7

9
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6. BEST PRACTICE AND THE INFLUENCE NETWORK
6.1

INTRODUCTION

In the workshops that have been held as part of this project, examples of good practice have
been identified in order to:

•

Identify risk controls that differentiate the ‘best practice’ organisations from the
industry ‘norm’.

•

Provide a rating of industry good practice against which other organisations can
benchmark themselves in terms of the Influence Network factors.

The basic scheme for monitoring aspects of performance is contained in the anchored rating
scale set out with the definitions in Appendix A. A more detailed delineation can be set against
intermediate values to provide a structured and specific basis for targeting and monitoring
improvement. Alternatively, ratings judged against the three-point scale can be compared with
the ranges assessed by the workshop groups (see Table 7 and Table 8). The areas reflecting the
better practices highlighted in the tables may provide some pointers or suggestions for action.
In the following sections, examples of good practice relating to construction health and safety
issues are presented along with an indication of the potential rating that may be achieved over
and above the industry ‘norm’ by adopting what is perceived to be current best practice.

6.2

HEALTH ISSUES

Table 7 contains examples of best practice identified at the hand-arm vibration syndrome
(HAVS) workshops. Whilst the examples of best practice were suggested in the context of
HAVS, it is likely that many of the general examples (such as occupational health monitoring)
would be applicable to other health issues.
For many of the factors, specific examples of good practice relating to the control of HAVS are
noted. However, for some factors, differences in rating relate to general construction practice
rather than being HAVS specific and so are not listed. The higher end of the factor ranges can
be assumed to give an indication of what current best practice may be, possibly also reflecting
uncertainty or variability regarding the rating.
It is noticeable that the majority of the examples of best practice are directed at the Direct and
Organisational level factors, perhaps where the examples are easier to recognise and reflecting
the focus of participants in the workshops. There are a few examples at the Policy level, but
virtually none at the Environmental level. As further workshops are undertaken, other examples
of best practice can be added.
One of the features of Table 7 that is striking, is that even what constitutes best practice still has
a relatively low rating given the brief to workshop participants that zero represents worst and 10
represents best conceivable practice. This could potentially be a result of the low levels of
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awareness of health issues in the construction industry and limited action to date. It indicates
that achieving significant improvements in the incidences of ill health in the construction
industry would involve going beyond what is currently considered to be best practice.

Table 7 Examples of best practice identified at the HAVS workshops
Examples of best practice
Base
Best
rating Practice

Factor
Direct level influences
D1

Individual
Competence

4

6

•
•

Competence based assessment would help to eliminate the less
competent workers
Simple information in combination with simple messages re
health / HAVS communicated during training

D2

Motivation /
Morale

3

5

•

Develop a positive culture in order that HAVS is not seen as a
route to a claim but a health problem to be avoided.

D3

Team working

2

5

•

Team involvement in procurement process would lead to those
who use the equipment having a say in purchasing the equipment
that best suits them

D4

Situational
Awareness

4

5

•
•

Raise awareness of factors which affect HAVS
Raise awareness of symptoms of HAVS

D5

Fatigue

5

7

D6

Health

4

6

•

Health surveillance to offer opportunities to identify HAVS at
early stages.
Promote ‘wellness’ among the workforce.
Encourage workers to stop smoking.
Health education to teach people about identifying early signs of
HAVS.

•
•
•
D7

Quality of
Communications

2

3

•

Concise straight to the point information.

D8

Availability of
Information /
Advice

3

7

•

•
•

Produce ‘in-use’ vibration figures that are relevant to the task for
which the tool is used.
HAVS should be included in Toolbox talks
Colour coding of tools / embossed codes on tools could provide
workers with an indication of how long tools should be used for.
Report on residual risk based on guidance on risk areas and safe
limits - separate tools into high, medium and low risk
Short explanation of symptoms of vibration and sources - formal
notification in training. People need to know what to look for.
Provide input from medical specialists.
Feed information back through hire companies.

•

Make people see how compliance will benefit them.

•
•
•
•

D9

Compliance

6

7

D10

Availability of
Suitable Human
Resources

2

3
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Factor
D11

Base
Best
Examples of best practice
rating Practice
Quality of
Inspection &
Maintenance

2

4

•
•
•
•

D12

D13

Equipment
Operability
Working
Environment

3

4

9

•

Programme of checking and maintenance for worker owned
equipment.
Instigating a machine replacement policy is probably more
important than maintenance.
In-house own testing with a contingency built into the test
results.
Encourage workers to change drill bits as soon as performance
degrades – this policy should pay for itself through increased
efficiency.

•

Selecting right tool for job ensuring excessive force / time is not
required.
Re-equipping i.e. a ‘sling it out’ campaign.

4

•
•
•

Provide warm clothing.
Provide guidance on exposure against temperature.
Provide hand heaters for use before work begins.

Organisational level influences
O1

Recruitment and
Selection

1

7

•
•

Pre-employment questionnaire
Medical screening - Getting baseline data, opportunity for health
education and putting someone in health monitoring programme.
Sifting aspect should be very small.

O2

Training

3

5

•
•

Specific training to use certain tools
Training in respect of HAVS risks and controls.

O3

Procedures

3

5

•
•

Carry results of HAVS risk assessments into method statements.
Review and remove where possible instances requiring use of
vibrating tools / equipment. Alternatively review equipment
specifications and exposure times.

O4

Planning

2

7

•
•
•
•

Limit work duration.
Work indoors where possible.
Actively seek alternatives whenever use of vibrating equipment
is being considered.
Make planners more aware of HAVS risk.

O5

Incident
Management &
Feedback

1

2

•

Management control - proper health surveillance with feedback.

O6

Management /
Supervision

2

3

•
•

Ensure exposure times are not exceed
Watch for inappropriate use of inappropriate tools

O7

Communications

3

7

•
•

Account for literacy/language differences
Ensure HAVS information is comprehensible.

O8

Health Culture

2

6

•
•

Focus on good health not claims avoidance
Health surveillance and proactive advice

O9

Equipment
Purchasing

4

6

•
•

Buyers should have specification covering required performance.
Assess efficiency of a tool not just vibration number but by: can
tool do the job?; can people use it?; and what are the vibration
characteristics in intended application (i.e. not just in air)

O10

Inspection and
Maintenance
Policy

2

7

•
•
•

Regular inspection regime needs to be in place.
Keep chisels sharp.
Avoidance of deterioration (in use and vibration) and replace as
required

O11

Method of Pay

2

4

•

Avoid piece-work pressure to continue use of vibrating tools
beyond acceptable exposures.
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Factor
O12

Base
Best
Examples of best practice
rating Practice
Process Design

2

4

•
•
•
•
•
•
•
•
•
•
•

O13

Equipment
Design

Design in indoor working where possible with comfortable
access and no last minute changes.
Prefabrication.
Tightening up specification and tolerances to avoid / minimise
grinding
Burst concrete instead of using a kango.
Use trolley scabblers instead of hand-held ones.
Reduce deterioration of structures through improved design.
Look at processes and see what alternatives can be used.
Get contractors on board to improve buildability.
Designers need information on HAVS risks
Design should be considered at different stages of the process.
Get workers to meet with designers.

3

7

•
•
•
•

Remote control tools (e.g. Wacker plates)
Minimise / insulate vibration.
Test performance in construction context
Protect against deterioration in dust etc of construction
environment

3

4

•
•

Ask questions about health in procurement.
Have specifications for health and safety evaluated by
professional safety staff
Appropriate follow through into the work stage.

Policy level influences
P1

Contracting
Strategy

•
P2

Ownership and
Control

2

6

•
•

Recognition of disability potential and responsibility for
minimising health consequences.
Recognition of cumulative effects of vibration exposure (and
carry forward of liabilities)

P3

Company culture

2

5

•

Top down leadership on all health and safety matters focusing on
prevention

P4

Organisational
Structure

2

3

•
•

Management supported in discharging responsibility.
Contractors to apply their standards downwards in the supply
chain.

P5

Health and Safety
Management

2

3

•
•

Ensure SMSs properly reflect health issues.
Make HAVS a specific issue in health and safety management
systems.

P6

Labour Relations

1

2

P7

Company
Profitability

3

4

Environmental level influences
E1

Political
Influence

4

•

Better connection of information from disability claims to
understanding of construction circumstances.

E2

Regulatory
Influence

5

•
•

Raised health profile
Encourage co-ordination between manufacturers, designers,
users
Clear guidance on issues and effective controls

•
E3

Market Influence

3

E4

Societal Influence

1
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6.3

SAFETY ISSUES

Table 8 contains examples of best practice identified in the following workshops aimed at
construction safety issues:

•

Falls from height in new build construction.

•

Falls from height in existing structures.

•

Safety at roadworks.

•

Safety of construction plant.

•

Safety on goods delivery.

•

Construction health and safety from the HSE perspective.

As with the health issues, estimates are made of the typical industry norm base ratings and the
potential ratings associated with the adoption of industry best practice. For some of the factors,
specific examples of good practice are noted. However, for some factors, no specific examples
were forthcoming as the higher end of the factor ranges related to the ‘excellent’ definition for
that factor (as given in Appendix A). In such cases the best practice can be inferred from the
definitions given in Appendix A.
It is noticeable that the best practice ratings for safety tend to be somewhat higher than those for
health. This may be due to the awareness of safety issues being greater, with more
organisations having taken safety on board. Thus the examples of best practice are more
evident in some areas of the industry. The challenge is to bring the poorer performers to these
levels
There are less specific examples of good practice for safety issues than for HAVS. Again, this
may be because the factor definitions for ‘excellent’ (or ‘moderate-excellent’) were more
readily identifiable for safety than health. Hence, for health, more specific examples of best
practice were required as they were typically outside the factor definitions. This should make it
easier for third party organisations to benchmark themselves against best practice for safety
issues.
For readers with interests in the specific construction activities listed above, more detailed steps
to effect risk control can be found in the companion reports (References 5, 6 and 8). This
section focuses on the more generic issues.
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Table 8 Examples of best practice identified at the various construction safety
workshops
Influence Network factor

Base
Best
Examples of best practice
rating Practice

Direct level
D1

Competence

3

9

•
•
•

Serious and universal application of CSCS and affiliated
schemes.
Ensure safety competence of non-specialists.
Focus on how to do job safely.

D2

Motivation /
Morale

5

8

•

Welfare conditions and training (e.g. NVQs) can contriubte

D3

Team working

4

7-8

•
•

Continuity
Respect for abilities within teams

D4

Situational
Awareness / Risk
Perception

3

9

•
•

Show the Summit video to a wider audience as it has the
potential to affect individuals.
Emphasis on it can happen to you.

D5

Fatigue

3

5

•
•
•
•

Effects of long-distance travel to site to be recognised.
Control / limit working hours.
Enforce breaks.
Recognise fatigue effects of heat (provide water etc) and noise.

D6

Health

5

7-8

•
•

Carry out sight / hearing tests.
Promote good (canteen) diets.

D7

Quality of
Communications

3

8-9

•
•

Use of mobile phones by lone workers
Address language issues

D8

Availability of
Information /
Advice

3

8-9

•
•
•

Provide relevant job-specific information
Attach information to equipment, possible colour coding.
Ensure risk assessment / method statements conveyed.

D9

Compliance

3

8

•

Enforce rules and be seen to take action.

D10

Suitable Human
Resources

4

5

•

Offer apprenticeships to encourage younger workers in.

D11

Internal Work
Environment

5

7

•
•

Roving housekeeping teams
Improved cab designs

D12

External Working
Environment

3

7-8

•
•
•

NFRC guidance on working in bad weather
BCSA document on safe site handover (ground conditions)
Procedures (i.e. to address preferred courses of action in
adverse weather)

D13

Operational
Equipment

3

9

•
•

Selection suitable for job
Appropriate use

D14

Safety Equipment
/ PPE

3

9

•
•
•
•

Retrofitting safety aids
Greater use of nets
Replace PPE after appropriate period / use.
Training on correct selection, care and use of PPE

Organisational level
O1

Recruitment and
Selection

3

6

•

Where market permits, establish criteria and verify applicant
claims

O2

Training

3

8

•
•
•

Trainers to be competent and knowledgeable
Safety to be integral part of training
Training relevant to / in context of site conditions
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Influence Network factor

Base
Best
Examples of best practice
rating Practice

O3

Procedures

3

8-9

•
•
•
•

Developed involving those who will do jobs
Adapted to specific circumstances (not generic)
Concise and clear
Regular review and updates

O4

Planning

3

7-8

•
•
•

Consider health and safety issues at the pre-plan / design stage.
Prove the method statements are viable before the work starts
Engaging workers in ‘on the job’ process of risk assessment.

O5

Incident
Management &
Feedback

3

8

•

Membership of trade bodies such as NFRC and IRATA as a
source of relevant feedback.
Transparency in acting to prevent incident recurrence.

Management /
Supervision

3

O6

•
7

•
•
•

Ensure level and competence of management and supervision
is adequate.
Ability to interface with workers and senior management.
Managers and supervisors with understanding of tasks,
equipment etc.

O7

Communications

3

8

•
•

Strong interface with corporate (policy) and worker levels.
Comprehensive flow of information tailored to needs of
recipients.

O8

Health and Safety
Culture

2

8-9

•

Ref reporting culture and continual improvement
engineering construction industry
DuPont STOP system to engage and raise awareness
Walking the talk of safety

•
•
O9

Equipment
Purchasing

4

7-8

•
•
•
•

O10

Inspection and
Maintenance
Policy

2

7-8

•
•
•
•

in

Risk assessments are required for the suitability of the
equipment
Consideration to conditions of use and usability for operator.
Stress economic / productivity advantages of equipment.
Avoidance of inappropriate bonuses for procurement teams.
Make equipment issue personal rather than communal to
encourage ownership and care
Inspection, maintenance, replacement regime to cover PPE too.
Adherence to LOLER requirements demonstrates what can be
achieved, for example.
Inspection for netting should be the same as that for scaffolding

O11

Pay and
Conditions

5

8

•
•

Penalties / bonuses linked to safety awareness / good practice
Good welfare indicates ‘respect’ with wider benefits –
retention of competent workers etc.

O12

Design (for safe
construction)

2

5

•

Design to identify and eliminate hazardous work processes
wherever possible.
Consideration of life-cycle maintenance requirements
Fragile roofs should be designed out
Design in attachments for safety nets / lines.
Early consultation with constructors.

•
•
•
•
Policy level
P1

Contracting
Strategy

3

8

•
•
•
•
•
•

Involve contractors early on
Explicit account of safety approach / performance in contract
award.
Include specific safety requirements
Monitor and audit through contracts.
Explicit account of health and safety through sub contract
chain.
Best value not lowest price.
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Influence Network factor
P2

Ownership and
Control

Base
Best
Examples of best practice
rating Practice
3

8

•
•
•

Client acceptance that construction commission is reflection of
its own performance.
Engagement with construction parties.
Health and safety performance on site is primary board item.

P3

Company culture

4

8

•
•

Appropriate culture imposed from the top down.
Emphasis on quality, people and value.

P4

Organisational
Structure

4

8

•

Clear roles and responsibilities with designated health and
safety functions.

P5

Safety
Management

4

8

•
•
•

Relate safety issues to management bonuses
Dissemination of information through trade associations
Effective auditing and continual review and improvement of
systems.

P6

Labour Relations

3

8

P7

Company
Profitability

4

7

Environmental level
E1

Political
Influence

5

6

•
•

Address health and safety issue via government procurement.
Involvement with design teams

E2

Regulatory
Influence

5

6

•
•
•

Improved cooperation between regulators.
Consistency of enforcement.
Clarity and focus in guidance.

E3

Market Influence

5

6

E4

Societal Influence

3

6
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7. CONCLUSIONS
In relation to the initial objectives, the following conclusions can be drawn from the work
undertaken in this project:
Objective 1 - Consolidate the Influence Network models from the other project activities
to identify common industry themes and key factors whose influence definition and
quality vary with accident type. Identify supplementary factors for recording in incident
investigations.
1.

It has been possible to customise the Influence Network for both health and safety
issues including: hand-arm vibration syndrome, falls from height (new build and
existing structures), construction plant, roadworks and goods delivery.

2.

Specific issues and the overall methodology have been drawn out in order to develop a
Generic model for construction health and safety, with generic factors for the
Environmental, Policy, Organisational and Direct levels of the Influence Network.

3.

The factors at the Environmental and Policy levels are likely to be generic for most
aspects of health and safety. However, there is benefit from customising some of the
factors at the Organisational and Direct levels to reflect the specific issues or an
aspect of health or safety. Such customisation would be in terms of factor definitions
or sub-division / amalgamation of factors. Examples may be considered, as follows:
With specific health issues, the Health factor definition may need
customisation to reflect an individual’s disposition.
With health and safety issues that are heavily influenced by aspects of
equipment use, such as hand-arm vibration syndrome, an extra factor
Equipment design is required at the Organisational level.
For some areas such as roadworks there may be little to distinguish Internal
and External working conditions. However, for other issues such as plant
the two will be distinct.
With some areas such as roadworks, there is a parallel set of issues to be
considered relating to the effects of the public driving in close proximity to
the works. The Influence Network factors provide a basis for identifying the
factors relevant for drivers and focussing the discussion to suit.

4.

The Influence Network offers the inherent flexibility to deal with the primary routes of
causation where these are reasonably well-defined for a given top event. For instance,
HAVS was taken to be a function of ‘level of vibration’ and ‘time of exposure’, but
these two components were influenced by different factors leading to two paths
through the Influence Network.

5.

The analysis of the Influence Network is relatively straightforward, with simple
techniques available to identify critical factors and paths.
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6.

The analysis methodology can be customised to allow factors such as Process design
(Design for safe construction) to be modelled in such a way that their full impact can
be allowed for, and to reflect the contributory factors to a health issues such as handarm vibration syndrome. This can be achieved without distorting the results obtained
from the workshops, or requiring excessive input and judgement to be applied by the
project team.

7.

The Influence Network methodology can be used to identify and evaluate potential
risk controls. Several complementary methods of identifying risk control measures in
relation to the Influence Network are presented on the basis of which the relative
impact of alternative controls can be assessed as an aid to decision making.

Objective 2 - From the Influence Network workshops involving organisations with a high
profile safety focus, identify risk controls contributing to differentials from industry
‘norms’.
8.

At each of the Influence Network workshops organisations with well-developed safety
systems representative of industry best practice were in attendance.

9.

Specific examples of best practice and risk controls were provided by these
organisations and these provide a source of prompts or ideas for future applications.

Objective 3 - Benchmark ‘best practice’ against these improvements identified in the other
project activities.
10.

Based on the input of the workshop participants, it was possible to obtain indications
of what the ranges of best to worst practice were for both health and safety issues.

11.

The best practice ratings for health (HAVS) issues appeared to be somewhat lower
than those for safety issues, perhaps reflecting the greater awareness of what can be
done to address safety and less action to date on health matters.

12.

More best practice examples were generated for health (HAVS) issues than safety
issues, perhaps reflecting the fact that specific measures are required and more options
are being considered in the health case, whereas best practice for safety is better
recognised and has reduced to a smaller set of key issues.

13.

The presentation coupled with the Influence Network factor definitions in Appendix A
allow third party organisations to benchmark themselves against industry best practice
and monitor improvement with time.

Objective 4 - Document the generic model and application methodology as a tool kit for
third party use.
14.

A Generic model for construction health and safety has been presented along with
methodology indicating how the Influence Network model can be used by third parties
to support health and safety planning and performance measurement.

15.

This report constitutes a toolkit for third party use.
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8. RECOMMENDATIONS
8.1

GENERAL RECOMMENDATIONS

The following recommendations are presented as offering the greatest potential to reduce the
hazards and risks associated with construction:
1.

The Generic model for construction health and safety outlined in this report can be
used by organisations (or groups of organisations) within the construction industry to
evaluate and benchmark their current health and safety performance with a view to
identifying potential measures for improvement.

2.

The Influence Network can be applied to a wide range of health and safety issues in
order to further develop the technique and toolbox of solutions for generic and specfic
applications. If the results of such studies were pooled on an industry basis, the
construction industry would have a better picture of the current situation along with
best practice examples.

8.2

RECOMMENDATIONS FOR FURTHER WORK

1.

In a number of the Influence Network construction applications considered, design,
either of permanent works or equipment, has been identified as an important and
powerful route for risk reduction and the network analysis has been developed to
reflect this. However it is recognised that the range of design influences between the
parties and through the stages of construction could be made more transparent within
the modelling. Such an approach may require parallel Influence Network models
addressing ‘design’ and ‘site’ issues or a clearer stakeholder association with different
factors. A further advantage of re-presenting / re-structuring the approach in this way
could be to help translate the Influence Network from a research tool to a clearer
industry model with which different parties can more readily engage. Those involved
in the workshops have found the process stimulating, offering new insight from their
own as well as industry wide perspectives, and prompting new action in relation to
health or safety risk controls. To increase the accessibility, therefore, seems
appropriate.

2.

The Influence Network technique has been successful in moving the focus from the
conduct of work activities to the wider circumstances through which risks are
generated and where strategic risk management controls are needed. However, market
influences were considered to be of fundamental importance by the workshop
delegates, but few examples of potential risk controls or ways in which the
industry/companies can adapt in the face of adverse influence were identified.
Economics, finance, insurance and risk should be considered in relation to the industry
structure(s) and business practices to understand how this can affect corporate
attitudes and actions and ultimately the health and safety of those engaged in
construction. This would allow other policy areas that may be influential in risk
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management such as corporate governance and the tensions between risk transfer and
risk retention to be investigated in parallel. The aim would be to examine how the
industry can operate to minimise adverse effects on health and safety. Importantly,
the work will also help anticipate the impact of market changes, so that measures to
ensure health and safety progress is not reversed as markets change in the future can
be identified and put in place.
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APPENDIX A

DETAILED DEFINITIONS OF THE
GENERIC INFLUENCE NETWORK FACTORS

A1

A. FACTOR DEFINITIONS
A.1

DIRECT LEVEL FACTORS DEFINITIONS

D1 – Competence
The skills, knowledge and abilities required to perform particular tasks safely.
Poor

0

Workers cannot perform a task without direct instruction and supervision.
They have little or no knowledge of equipment functioning. They have
little or no understanding of their job role or responsibilities.

Moderate

5

Workers can perform routine tasks with speed and efficiency, but need
assistance with complicated or novel situations. They are able to utilise
equipment only in normal operations. They have a basic understanding of
their role and responsibilities.

Excellent

10

Workers can perform complicated tasks with speed and efficiency and can
problem-solve efficiently in novel situations. They are considered experts
in their trade/profession, able to deal with a range of conditions. They are
completely familiar with their role and responsibilities as well of those of
any junior personnel.

D2 - Motivation / Morale
Workers incentive to work towards business, personal and common goals.
Poor

0

Workers' morale may be low for a number of reasons including poor terms
and conditions, an industry downturn, the lack of opportunity for them to
use their skills, little discretion for them over how work is performed or a
poor safety record which they feel they have no control over. As a result,
they express negative and pessimistic views about their jobs and motivation
towards health and safety issues is low.

Moderate

5

Workers are mostly neutral about their jobs and conditions. They perform
their duties with care and attention most of the time because they have some
control over the work. They are motivated to look at health and safety
issues if they can be presented as important enough.

Excellent

10

Workers are positive and optimistic about their jobs and conditions and are
proactive in relation to health and safety. They demonstrate high levels of
commitment to high quality work and improving health and safety.

A2

D3 - Teamworking
The extent to which individuals work in teams and look out for each other's interests.
Poor

0

People work on individual work fronts and rarely interact to talk about
health and safety. There is negative peer pressure (with respect to health
and safety) in that people are expected to get on with work irrespective of
risks and well-intended advice is perceived as interference.

Moderate

5

People work in teams some of the time. They will sometimes discuss health
and safety and may look out for each other in terms of certain hazards.

Excellent

10

There is positive interaction within teams, with people actively looking out
for each other’s health and safety. There is positive peer pressure and
advice is welcomed.

D4 - Situational Awareness/Risk Perception
The extent to which workers are aware of hazards and risks.
Poor

0

Lack of awareness of hazards and disregard of the risks.

Moderate

5

Acknowledgement of hazards and risks but little effort towards behaviour
modification.

Excellent

10

Clear recognition of hazards and risks with appropriate behaviour
modification to compensate.

D5 - Fatigue/Alertness
The degree to which performance is degraded, for example, through sleep deprivation, or
excessive / insufficient mental or physical activity, or drugs / alcohol.
Poor

0

People are inactive, drowsy or tired leading to poor judgements and
unnecessary risks.

Moderate

5

People are generally alert and vigilant. Capacity for work is normal,
although certain situations (such as prolonged periods of excessive activity)
may temporarily affect capacity for work and increase risks.

Excellent

10

People are exceptionally alert, vigilant and attentive and always make good
decisions in order to minimise the risks.

A3

D6 - Health
The well being of body and mind of the workforce.
Poor

0

There are relatively high levels of poor physical/mental health, e.g.
musculoskeletal disorders, which increases the risk of accidents and
occupational illness.

Moderate

5

Any physical or psychiatric conditions are minor or transient and will only
temporarily affect capacity for work.

Excellent

10

Physical and psychiatric conditions are low. Capacity for work is at its
peak.

D7 - Communications
The extent to which the frequency and clarity of communications are appropriate for ensuring
effective task and teamwork.
Poor

0

Communication is unclear, unreliable or too infrequent resulting in poor
task/team work.

Moderate

5

Communication is usually clear, timely, and reliable, but deteriorates
occasionally.

Excellent

10

Communication is always clear, reliable, timely and appropriate for those
who require the information, resulting in effective task/team work.

D8 - Information / Advice
The extent to which people can access information that is accurate, timely, relevant and usable.
Poor

0

Information is too frequent or infrequent, unobtainable, irrelevant,
incomplete or difficult to interpret.

Moderate

5

Information is obtainable and relevant, but at times is difficult to interpret or
too infrequent.

Excellent

10

Information is accessible, understandable, relevant, complete and timely.

D9 - Compliance
The extent to which people comply with rules, procedures or Regulations.
Poor

0

Rules, procedures and Regulations are frequently violated or not followed at
all.

Moderate

5

Rules, procedures and Regulations are followed without consideration of
their appropriateness to the context.

Excellent

10

Rules, procedures and Regulations are complied with and due consideration
to the appropriateness of the context is always given.

A4

D10 - Suitable Human Resources
The relationship of supply to need for suitable human resources. Relates to the appropriate mix
and number of workers in terms of experience, knowledge and qualifications.
Poor

0

There is a lack of workers with the necessary experience and knowledge
required by the industry. As a result, people will be stressed, and / or
experience excessive workload.

Moderate

5

Workers with knowledge and experience are available most of the time but
occasionally people are overstretched.

Excellent

10

There is a stable and regular supply of workers that possess the appropriate
experience and knowledge required by the industry.

D11 - Internal Work Environment
The level of noise, temperature, congestion, light and vibration existing in the place of work.
Poor

0

Noise levels are damaging, temperature is extreme, workplace is congested,
lighting levels are extreme, and motion or vibration is persistent and of high
frequency.

Moderate

5

Occasionally and transiently one environmental factor is extreme.

Excellent

10

All environmental factors are at an optimal level, with infrequent and minor
deviations from this level.

D12 - External Working Environment
The conditions external to the site which impact on construction activity e.g. weather, public
proximity, external distractions etc.
Poor

0

Night time, strong winds, poor visibility, heavy rain, muddy conditions,
public proximity.

Moderate

5

Dull conditions, intermittent rain and light wind, occasional site
disturbances etc.

Excellent

10

Day time, dry, light, warm, protected site.

A5

D13 - Operational Equipment
The extent to which OPERATIONAL equipment and materials are available, conform to best
practice, meet the usability needs of the operator and are inspected and maintained.
Poor

0

Equipment and materials are of poor quality/grade and never or rarely
inspected, serviced or maintained. This can create difficulties which can
increase the risk of an accident or incidence of ill health.

Moderate

5

Equipment and materials are generally reliable; manufacture is quality
assured, but quality may note be consistent and maintenance is not always
to a reasonable standard. This means that sometimes work is made more
difficult and the risk of accidents or ill health are increased.

Excellent

10

Equipment and materials are always available and are of high quality and
reliability which is conducive to safe working. Manufacture is of the
highest quality, is consistent and is continuously being improved. The end
user has been involved in informing the design process.

D14 - Safety Equipment / PPE
The extent to which SAFETY equipment / PPE is available, conforms to best practice, meets the
usability needs of the worker and is inspected and maintained.
Poor

0

Safety equipment / PPE is either absent, of poor quality or impractical and
are never or rarely inspected, serviced or maintained.

Moderate

5

Safety equipment / PPE is usually available and is of reasonable
quality/usability although quality may not be consistent and maintenance is
not always to a reasonable standard. This means that sometimes health and
safety are compromised.

Excellent

10

Safety equipment / PPE is always available and is of high quality and
usability which gives maximum protection to workers. The equipment is
reliable and performs consistently. Inspection and maintenance are carried
out to a high standard.

A6

A.2

ORGANISATIONAL LEVEL FACTOR DEFINITIONS

O1 - Recruitment and Selection
The system that facilitates the employment of people that are suited to the job demands.
Poor

0

There are no clear selection criteria for jobs: recruitment is informal and
discriminatory; selection is subjective and casual. There are no defined
competencies to inform worker selection.

Moderate

5

There are selection criteria but they do not conform to best practice and are
likely to be subjective, albeit formal; people are unlikely to be selected on
the basis of their match to the demands of the job. There are broad
competencies to inform worker selection.

Excellent

10

Guidelines for selecting people are clear and up to date. Best practice is
conformed to such that people are selected on the basis of their ability to
perform the job. The competencies required to perform the job are clearly
set out.

O2 - Training
The system that ensures the skills of the workforce are matched to their job demands.
Poor

0

There is no budget or system for identifying personnel training needs or
assuring competence e.g. no appraisal system. There is no investment in the
workforce.

Moderate

5

There is a system for training personnel that is based on minimum legal
requirements, but does not target individual needs. There is minimum
investment in the workforce.

Excellent

10

There is a system of training based on individual training needs and
resources are made available to ensure that the competence of the workforce
is continually assured. There is considerable investment in the workforce.

O3 - Procedures
The system that ensures that the method of conducting tasks and/or operations is explicit and
practical.
Poor

0

There are no procedures in place to guide or inform people. Any such
procedures do not represent actual tasks or are so poorly presented /
inaccessible as to render them ineffective.

Moderate

5

There are procedures but they are of inconsistent quality; e.g. they do not
require the level of detail required.

Excellent

10

Procedures are systematically updated involving people whose
responsibility it is to perform the tasks. They are informed by risk
assessments and are well presented, organised and effective in guiding
operations.

A7

O4 - Planning
The system that designs and structures work activities
Poor

0

Planning is reactive and schedule driven with no regard to safe methods.
Risk assessments are not undertaken as part of work planning.

Moderate

5

Basic planning exists but with little regard for how different activities may
be affected. Risk assessments are only undertaken sporadically.

Excellent

10

Planning is proactive and interactive for different work activities. Risk
assessments are an integral part of the work.

O5 - Incident Management + Feedback
The system of incident management that ensures high quality information is available for
decision-making when and where it is required, including the collection, analysis and feedback
of incident and near-miss data.
Poor

0

There are no procedures for recording information on incidents that can be
used to prevent further occurrences.

Moderate

5

Information on incidents is recorded but may be poor in quality and not be
disseminated. Near miss data is not given high priority.

Excellent

10

Good quality information about incidents is recorded in a clear and
comprehensible manner and is effectively disseminated. Information on
incidents enables steps to rectify and prevent further occurrences. Near
miss data is actively used in decision-making and feedback.

O6 - Management / Supervision
The system that ensures human and hardware resources are adequately managed/supervised.
Poor

0

There is poor management and supervision of work activity. Human and
hardware resources are often used inappropriately which increases risks.

Moderate

5

There are management procedures for some aspects of health and safety and
supervision is helpful although seldom proactive.

Excellent

10

Management and supervisors are proactive in controlling the risks to the
health and safety of workers. To this end, resources (human and hardware)
are used appropriately.

A8

O7 - Communications
The system that ensures that appropriate information is communicated clearly to its intended
recipients.
Poor

0

Information on health and safety hazards and risks is not collected or
communicated.

Moderate

5

There are systems in place for gathering and communicating health and
safety information, but breakdowns occur and little thought is given to
information requirements.

Excellent

10

There is a system in place to ensure the effective collation and
dissemination of practical health and safety information. This information
is received and understood by those who need it when it is required.

O8 - Health and Safety Culture
Product of individual and group values, attitudes, competencies and patterns of behaviour in
relation to health and safety.
Poor

0

Health and safety is given little or no priority. There is apathy towards
accidents and incidents or ill health which stifles the sharing of relevant
information. Control of health and safety is generally regarded as someone
else's responsibility and people are resistant to new ideas for improvement.

Moderate

5

Health and safety only has a high priority to the extent it maintains image.
The sharing of information is not encouraged and often ignored.
Responsibility for health and safety is confined to a few people. People are
only proactive now and again and this is not always well received.

Excellent

10

Health and safety has a high priority and is openly addressed. Information
is actively sought and dissemination is encouraged, responsibility is shared,
sub-standard performance leads to inquiries without blame and new ideas
for improvement are welcomed.

O9 - Equipment Purchasing
The system that ensures that the appropriate range of equipment is available.
Poor

0

There is no budget and no thought is given to specifying and acquiring new
equipment which would help to improve health and safety. Money that is
available is used for the purchase of the cheapest available equipment that
rarely suits what is required.

Moderate

5

Equipment for minimising risks is obtained but it does not necessarily meet
user or task requirements.

Excellent

10

There is a purchasing policy for equipment which results in purchases of
high specification with appropriate levels of functionality that meet user's
current requirements, and pre-empt, to some extent, future requirements.

A9

O10 - Inspection + Maintenance
The system that ensures equipment and materials are maintained in good working order.
Poor

0

There is nothing to ensure the inspection and maintenance of equipment and
materials essential for good health and safety at work. The operational life
of equipment is frequently exceeded. Any repairs are aimed at maintaining
working progress but not at preventing further equipment degradation.

Moderate

5

Inspection and maintenance conforms to minimum requirements in terms of
safe working and good health but equipment may be maintained past its
operational life to avoid new purchases.

Excellent

10

Systems of inspection and maintenance for health and safety surpass
minimum requirements. Equipment is replaced or maintained to a high
standard as and when required. Procedures cover long-term planning and
contingency management.

O11 - Pay + Conditions
The remuneration package and benefits in the context of working hours and conditions and
welfare facilities. Also welfare facilities.
Poor

0

Lower than average rates of pay or piece work payment, long working
hours.

Moderate

5

Average pay rates, bonuses linked to productivity, reasonable working
hours.

Excellent

10

Above average pay rates, bonuses linked to safety performance as well as
productivity.

A10

O12 - Design for Safe Construction
The process of design to ensure buildability of new structures, and operability and safety during
maintenance, repair, and refurbishment of existing structures (both in relation to the existing
structure and the design of any repair, maintenance or refurbishment scheme).
Poor

0

Designs are difficult to maintain and require a considerable amount of time
to be spent exposed to hazards such as working at height or vibrating tools.
There is no coordination between designers, nor explicit recognition of the
risk factors involved in building or working on a structure once it is built.

Moderate

5

The design process is carefully managed, but there are still difficulties in
building new structures or maintaining them once they are built. Attempts
are made by designers to address safety issues in as far as their knowledge
of construction, maintenance/repair and operational activities allows them
to deliver.

Excellent

10

Designs can be built and maintained in a way which requires minimal
exposure to hazards. Designers take full account of how a structure will be
constructed and maintained once it is completed by identifying hazards,
assessing the risks and then eliminating the hazards or reducing the risks at
the design stage. There is coordination between designers of all disciplines
and consultation with the end-users.

A11

A.3

POLICY LEVEL FACTOR DEFINITIONS

P1 - Contracting Strategy
The extent to which health and safety is considered in contractual arrangements and the
implications.
Poor

0

Contracts meet no more than minimum legal requirements on health and
safety. There is no consideration of health and safety in contractor
evaluation or award criteria. The overarching strategy is for minimum cost
and avoidance of liability. Attempts are made to pass responsibility for
health and safety as far down the contractual chain as possible. Contracting
is fragmented with multiple levels of subcontracting without clear lines of
responsibility and accountability for health and safety. Those carrying out
the work, particularly the self-employed or small organisations, are unclear
of their health and safety responsibilities. As such, contractors still take
little or no measures to minimise the risks.

Moderate

5

Contract procurement specifications explicitly address health and safety
requirements. Safety is included in contractor evaluation criteria, but may
be secondary to cost. Whilst no attempt is made to 'offload' responsibility
for health and safety, it is not clear what the responsibilities of each party
are.

Excellent

10

There is a strong emphasis on health and safety through contract
procurement and these considerations affect contracting strategy. Health
and safety requirements are identified for all stakeholders and include
recognition of interface issues and change control. Health and safety is a
primary consideration in contractor evaluation and contract award (in
respect of contractor proposals and health and safety record). The
contractual arrangements are such that the responsibility for health and
safety of each party is appropriate to their role. The communication of
responsibility is clear and obvious.

A12

P2 - Ownership and Control
The extent to which ownership and control is taken over sustained health and safety
performance.
Poor

0

Managers/directors are disinterested in taking responsibility for health and
safety either within their own organisation or in working with clients or
contractors.

Moderate

5

Managers/directors delegate responsibility for health and safety but take
little direct interest and do not always provide the resources needed to
tackle specific issues. Regulatory targets are followed but there is little or
no proactive activity.

Excellent

10

Managers/directors have clear roles and responsibilities regarding the
control of health and safety. Health and safety responsibilities are
embraced and industry initiatives are welcomed. Targets and initiatives are
set and contractors/clients are expected to adopt these. Cooperation at all
levels is expected and encouraged. A commitment to health and safety is
visible and transparent.

P3 - Company Culture
Culture within an organisation consists of assumptions about the way work should be
performed; what is and what is not acceptable; what behaviour and actions should be
encouraged and discouraged and which risks should be given most resources.
Poor

0

The style of behaviour that is accepted is aggressive or defensive.
Management style is either laissez-faire or autocratic. Decision-making is
top down or is disorganised and confused. Short-term profit policies prevail
to the extent of ignoring risks.

Moderate

5

Practices are pursued that have a minimum detriment to profits, comply
with the law and seek to maintain a clean public image, but fail to address
specific risks.

Excellent

10

Decision-making is by consultation and management style is empowering
and delegating. Investment is seen as key to securing long-term goals.
There is a strong emphasis on the value of employees, mutual respect and
concerns for health and safety, with commensurate standards for behaviour
and continuing goals for improvement.
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P4 - Organisational Structure
The extent to which there is definition of health and safety responsibility within and between
organisations
Poor

0

Roles and responsibilities for health and safety are not clearly defined, with
no regard to communication issues or cooperation. Relationships are
confrontational and competitive.

Moderate

5

There is some definition of roles and responsibilities for health and safety
but there may be gaps particularly in respect of communication issues.

Excellent

10

Roles and responsibilities for health and safety are clearly defined, with
explicit consideration of communication and cooperation issues.
Relationships are open and constructive encouraging continuous
improvement.

P5 - Health and Safety Management
The management system which encompasses health and safety policies, the definition of roles
and responsibilities for health and safety, the implementation of measures to promote health and
safety and the evaluation of health and safety performance.
Poor

0

There are no clearly written roles and responsibilities in relation to health
and safety. Health and safety management either does not exist or fails to
implement measures such as risk assessments etc.
There are no
management procedures for monitoring/evaluating health and safety
performance.

Moderate

5

Health and safety measures are implemented at a basic level. The main aim
of health and safety management is compliance with the regulations.
Health and safety management is not actively maintained and review is
infrequent.

Excellent

10

There are clearly defined roles and responsibilities for health and safety.
Health and safety management is evident in all aspects of the operations by
workers and management at all levels. Health and safety management is
comprehensive, is audited and reviewed for continuous improvement on an
ongoing basis. Not only is compliance with the regulations sought, but a
positive effort is made to go beyond the minimum requirements.
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P6 - Labour Relations
The extent to which there is a harmonious relationship between managers/directors and the
workforce. It also concerns the extent to which there is the opportunity for workers to affiliate
with associations active in defending and promoting their welfare, and the extent to which there
is a system in place for pay negotiation.
Poor

0

Management/directors never consult the workforce on health and safety
matters. Union affiliation is not permitted and thus no collective bargaining
structures exist. There is exploitation of the workforce by the employer with
little or no provision for workforce welfare, health and safety.

Moderate

5

A system is in place that facilitates negotiation of pay and conditions and
allows consultation on health and safety. However, it receives minimal
commitment from the employer, and is regarded sceptically by the
employees. Employees are able to associate with a very restricted range of
union / professional bodies.

Excellent

10

There is full consultation of the workforce on all matters including health
and safety. Choice of professional / union association is open, and
negotiation on pay and conditions is frequent, productive, and fair.

P7 - Company Profitability
The extent to which companies are subject to competition over market share and constrained as
to the price that they can charge.
Poor

0

Falling or poor market share in addition to falling demand. The increasing
cost of operations is set against the decreasing rates or prices chargeable
forcing unnecessary expenditure to be reduced and corners to be cut.

Moderate

5

Reasonable and stable returns.

Excellent

10

Good returns with growing market (share) and sustained profits enabling
investment.
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A.4

ENVIRONMENTAL LEVEL FACTOR DEFINITIONS

E1 - Political Influence
The profile of, and practices within, Government related to safety in the industry.
Poor

0

Political instability and/or detachment from important issues within the
industry. No active measures to influence health and safety.

Moderate

5

Stable political environment and/or recognition of the industry under the
pretext of 'public interest'.

Excellent

10

Elevated profile for the industry. High-level political involvement and
resulting empowerment of the regulator. Fiscal policies support prosperity
of the industry and emphasise health and safety.

E2 - Regulatory Influence
The framework of Regulations and guidance governing the industry and the profile and actions
of the Regulator.
Poor

0

Guidance pertaining to health and safety in construction is weak and does
not impinge on the day-to-day practices for all stakeholders. The
inspectorate is under-resourced and thus unable to influence health and
safety.

Moderate

5

There is guidance covering many aspects of health and safety in
construction for which compliance is checked but the Regulator is underresourced or unwilling to take effective actions, thus rules are inconsistently
subscribed to, implemented or enforced.

Excellent

10

Guidance relating to health and safety in construction is effective and
focuses industry attention with a strong and proactive inspectorate
encouraging improvements and strong enforcement deterring
transgressions. Regulatory policy is pro-active and pre-empts potential
problem areas.

E3 - Market Influence
The commercial and economic context affecting the industry.
Poor

0

Conditions such that, due to work overload or so little work, margins are
squeezed, and corners are cut with respect to health and safety. Greater
willingness to take on high risk work, and at low cost.

Moderate

5

Some application of health and safety measures and risk evaluations but
inadequate time or financial margins for substantial investment. High risk
work not addressed adequately.

Excellent

10

A commercial environment with a balance of workload / availability and
return to enable investment in health and safety to be made. If high risk
work is taken on it is at a cost that allows reasonable risk control and
prevention measures to be taken.
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E4 - Societal Influence
Aspects of the community and society at large, which bear upon organisations and workers.
Poor

0

Low public regard for industry and / or low concern for the welfare of
workers.

Moderate

5

Neutral attitude to industry and welfare of the workers.

Excellent

10

Highly valued industry with respect for the skills and societal contribution,
and concern for workers' welfare.
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A.5

WORKSHOP SPECIFIC INFLUENCE DEFINITIONS

Hand-arm vibration syndrome
D6 – Health (Lifestyle)
The extent to which lifestyle factors affect an individual’s health
Poor

0

The majority of the workforce smoke, drink more than the recommended
weekly allowance of alcohol, have a poor diet and get little exercise. As a
result, health is deteriorated and the risk of HAVS increased

Moderate

5

Around half the workforce have lifestyles which are detrimental to good
health and may increase the risk of HAVS.

Excellent

10

The majority of ht workforce have lifestyles which promote good health.

D12 – Equipment Operability
The extent to which equipment can be safely operated with minimal risk of HAVS
Poor

0

Equipment is of poor quality/grad and shoddily constructed. Vibration
levels are high.

Moderate

5

Equipment is made or reasonably high-grade materials; manufacture is
quality assured, but quality may not be consistent. The equipment has not
been designed with the end user in mind. Vibration levels may exceed safe
levels.

Excellent

10

Equipment and materials are of high quality; manufacture is of the highest
quality, is consistent and is continuously being improved. The end user has
been involved in informing the design process. Vibration levels are low.

O13 – Equipment Design
The process of engineering and ergonomic design of the equipment to ensure vibration levels
are as low as reasonably practicable.
Poor

0

There is no coordination between designers, nor explicit recognition of
engineering solutions to minimise vibration.

Moderate

5

The design process is carefully managed and attempts are made by
designers to address health issues in as far as experience allows to deliver
tools with levels of vibration which meet minimum requirements.

Excellent

10

Designers take full account of health matters by identifying hazards,
assessing the risks and then eliminating the hazards or reducing the risks at
the design stage. There is coordination between designers of all disciplines
and consultation with the end-users in order to minimise vibration levels.
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Falls
D11 - Conditions
The extent to which internal factors (such as noise, vibration) or external factors (weather
etc.) have an affect on the workplace activity.
Poor

0

Frequent influence on work at height from poor meteorological /
environmental factors, e.g. night time, strong winds, fog, heavy rain,
muddy conditions, temperature, noise, motion, vibration.

Moderate 5

Working at height is affected by adverse weather, distractions etc,
either occasionally or with limited severity (e.g. dull conditions,
intermittent rain etc.).

Excellent

Working at height is immune from environmental influences due to
weather, distraction etc.

10

Plant
D12 - Internal (Plant) Work Environment
The level of noise, temperature, congestion, light and vibration within, on or around the plant.
Poor

0

Noise and temperature are often extreme, space is congested, lighting levels
are poor and motion or vibration is persistent and of high frequency.

Moderate

5

Occasionally and transiently one environmental factor is extreme.

Excellent

10

All environmental factors are at an optimal level, with infrequent and minor
deviations from this level.

D13 - Plant Operability
The extent to which the design of plant allows safe operation and the degree to which it is
inspected and maintained to promote safe operation. This relates to inherent design features
such as stability, access, visibility and physical protection.
Poor

0

Plant is of poor quality/grade and never or rarely inspected, serviced or
maintained. The risk of accidents is higher as a result.

Moderate

5

Plant is generally reliable but quality may not be consistent and
maintenance is not always to a reasonable standard.

Excellent

10

Plant is of high quality and reliability which is conducive to safe working.
Manufacture is continuously being improved and the end user is consulted.
Inspection and maintenance is carried out to a high standard.
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Roadworks
D11 - Conditions
The extent to which internal work site factors (such as noise, vibration) or external factors
(weather etc.) have an affect on the workplace activity.
Poor

0

Frequent influence on road works from poor meteorological / environmental
factors, e.g. night time, strong winds, fog, heavy rain, muddy conditions,
temperature, noise.

Moderate

5

Road works is affected by adverse weather, distractions etc, either
occasionally or with limited severity (e.g. dull conditions, intermittent rain
etc.).

Excellent

10

Road works is immune from environmental influences due to weather,
distraction etc.

D12 - Safety Equipment / PPE
The extent to which equipment is available, conforms to best practice, meets the usability needs
of the operator and is inspected and maintained.
Poor

0

Safety equipment/PPE used during roadworks such as signs, delineators,
markings, traffic signal equipment, traffic management vehicles, danger
lamps and high visibility clothing are of poor quality/grade and never or
rarely inspected, serviced or maintained. The risk of accidents is higher as a
result.

Moderate

5

Safety equipment/PPE used during roadworks is generally reliable but
quality may not be consistent and maintenance is not always to a reasonable
standard.

Excellent

10

Safety equipment/PPE used in road works is always available and is of high
quality and reliability which is conducive to safe working. Manufacture is
continuously being improved and the end user is consulted.

O4 - Planning (Traffic management)
The system that designs and structures work activities. In the case of road works this includes
detailed traffic management design.
Poor

0

Planning is reactive and schedule driven with no regard to safe methods for
road works. Risk assessments are not undertaken as part of work planning.

Moderate

5

Basic planning for road works exists but with little regard for how different
activities may be affected.
Risk assessments are only undertaken
sporadically.

Excellent

10

Planning for road works is proactive and interactive for different work
activities. Risk assessments are an integral part of the work.
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Goods delivery
D11 - Conditions
The extent to which internal factors (such as noise, congestion) or external factors (weather etc.)
have an affect on the workplace activity.
Poor

0

Frequent influence on work on/around vehicles from poor meteorological /
environmental factors, e.g. night time, strong winds, heavy rain, muddy
conditions, noise, congestion, poor housekeeping, distractions.

Moderate

5

Working at height on/around vehicles is affected by adverse weather,
distractions, congestion etc, either occasionally or with limited severity.

Excellent

10 Working at height on/around vehicles is immune from environmental
influences due to weather, congestion etc.

D12 - Equipment Operability
The extent to which equipment is available, conforms to best practice, meets the usability needs
of the operator and is inspected and maintained. In this case relates to the suitability of
hardware/equipment which are part of the vehicle as well as equipment separate to the vehicle.
Poor

0

Equipment/hardware used while working on/around vehicles e.g. steps,
ladders, loading/unloading equipment, outriggers etc. are of poor quality/grade
and never or rarely inspected, serviced or maintained. This can create
difficulties which may increase the risk of a fall.

Moderate

5

Equipment/hardware used while working on/around vehicles is generally
reliable; manufacture is quality assured, but quality may not be consistent and
maintenance is not always to a reasonable standard such that sometimes work
at height is made more difficult and the risk of falls is increased.

Excellent

10 Equipment/hardware used while working on/around vehicles is always
available and is of high quality and reliability which is conducive to safe
working. Manufacture is of the highest quality, is consistent and is
continuously being improved. The end user has been involved in informing
the design process.

O12 - Design
The process of design of vehicles and the areas where they are loaded/unloaded to ensure safe
operations.
Poor

0

Designs mean that the activities associated with loading/unloading vehicles are
difficult. There is no coordination between designers, nor explicit recognition
of the risk factors involved in transport activities.

Moderate

5

The design process is carefully managed, but there are still difficulties in
loading/unloading vehicles. Attempts are made by designers to address safety
in as far as their knowledge of the transport industry allows them to deliver.

Excellent

10 Designers take full account of safety matters in transport by identifying
hazards, assessing the risks and then eliminating the hazards or reducing the
risks at the design stage. There is coordination between designers of all
disciplines and consultation with the end-users.

A21

Printed and published by the Health and Safety Executive
C30 1/98
Printed and published by the Health and Safety Executive
C1.10
06/04

ISBN 0-7176-2856-6

RR 235

£25.00

9 78071 7 6285 68

