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EXECUTIVE SUMMARY
It is a disappointing reality that many accidents could be prevented if appropriate information
was available at the right time and in the right place. In addition, it is often not those parties
involved in the accident that had the best opportunity or ability to prevent it. On many
occasions decisions made long before an eventual accident can be identified as the primary
cause or a significant contributor. This problem is acerbated because often the potential for an
accident is ‘designed in’ by individuals unaware of the affect their decisions were having on
safety. For example, offshore plant designers may make decisions that make the future
operation of plant and machinery difficult and potentially dangerous.
Consequently, it is expected that improved safety could be achieved by making all decisions
makers aware of the safety implications of their decisions. This is already an objective of the
Health and Safety Executive who aim to educate and enforce safe working practices. However,
it is recognised that effective dissemination of safety information, particularly to small
companies and sole traders, is immensely difficult. The Steel Construction Institute has
investigated ways of improving this dissemination, with particular focus on the potential for
utilising emerging Information and Communication Technologies (ICT) to improve the
dissemination process.
This feasibility study has identified that an automated context-sensitive dissemination system
has vast opportunities for improving the dissemination of health and safety information. In
particular, an automated system has the opportunity to ‘push’ information to users and ensure
the timely delivery of relevant health and safety information. An automated health and safety
dissemination system also has the potential to communicate with numerous electronic devices
and deliver information to users employing a variety of software packages.
Four key elements of an automated dissemination system are identified:
·
·
·
·

A Uniform Access Layer for consistent access to health and safety resources;
Toolkits for enabling software and information system access to the uniform access layer;
Tools for authoring of information;
Tools for monitoring usage of the dissemination system.

The essential feature of an automated dissemination system is a neutral interface (the Uniform
Access Layer). This Uniform Access Layer enables consistent access to a variety of health and
safety resources in different formats. Consequently, Software Toolkits that provide fast and
efficient access to the Uniform Access Layer can be developed and provided to software
developers enabling them to implement the required functionality with minimal development
overheads.
The technologies for developing the key elements defined above are discussed and in particular
Extensible Mark-up Language (XML) is identified as an integral part of the solution due to its
interoperability, extensibility and status as an open standard. This study has not identified any
major disadvantages associated with an automated dissemination system and has identified
numerous advantages for all the stakeholders with an interest in an automated health and safety
dissemination system.
This study concludes that a working group should be established to facilitate the development of
an agreed Health and XML schema, which is a fundamental requirement for improved
dissemination of health and safety information.
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1 INTRODUCTION
The Health and Safety Executive (HSE) generate a large quantity of Health and Safety
information covering a diverse range of subject areas. This information is traditionally
disseminated through a number of vehicles including free and priced publications, papers at
conferences, newsletters, journals and web sites. Despite this broad spectrum of dissemination
activities, improved dissemination of health and safety information is an on-going objective for
the HSE.
One of the main targets for improved dissemination is to improve the delivery of health and
safety information to people working in smaller organisations, who are probably not adequately
supported by full-time health and safety professionals. Within construction this problem is
particularly acute due to the large amount of work undertaken by small and medium size
organisations (see Figure 1.1.)

Figure 1.1 Graph showing number of employees working in different sizes of
construction company (Source: Dti 1999).
Designers are a key focus group for improved dissemination, since they make numerous
decisions that may have a significant affect on health and safety, yet few designers fully
recognise the health and safety implications of their actions. The aim of this study was to
investigate the potential for using Information and Communication Technologies (ICT) to
improve the flow of health and safety information to user groups such as these designers.
It is recognised that most designers use computers to undertake and record much of their
activity. They use either generic software (e.g. Computer Aided Design packages) or software
packages designed specifically for their own discipline. Consequently, the flow of information
to designers could potentially be greatly improved if these software packages could be used as a
vehicle for delivering health and safety information.

3

1.1

Initial Concept

This project investigated the feasibility of using ICT to automate the dissemination of health and
safety information. The initial concept under evaluation was the ability for computer software
packages to automatically present relevant health and safety information when a user makes a
decision that may affect health and safety. An example of how this might function is presented
below and demonstrated in Figure 1.2 and Figure 1.3.
An action by a user of a software package (e.g. selecting a component or entering a value for a
safety factor) would instigate a check for relevant health and safety material (e.g. check to see
whether recent accidents had been related to the operation of the selected component). If
relevant health and safety material were available then the software would notify the software
user (e.g. by highlighting a health and safety button – Figure 1.2).

Figure 1.2 A health and safety button is highlighted showing that health and safety
information pertinent to the users action (decision) is available.
If the user then required access to that health and safety information, clicking on the health and
safety button would open a browser window displaying the relevant information (Figure 1.3).
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Figure 1.3 Clicking on the health and safety button would open a new window with the
relevant health and safety information displayed.
1.2

Identification of Barriers and Carriers

There are a number of key issues associated with the outline system discussed in Section 1.1.
For each issue there are associated problems (barriers) and solutions (carriers) related to an
automated dissemination system. These barriers and carriers summarise the main issues that
were the focus of this study and are presented in Table 1.1 below.
Table 1.1 Barriers and Carriers to an automated information dissemination system.
Issue
Submission of safety
information.
Availability of Health
and Safety Records.

Barrier
Old paper based and legacy
systems with potential errors
in structure of information
Multiple sources in different
formats on various platforms.

Awareness of Health
and Safety Issues.

Poor content and delivery of
early health and safety
training.

Enabling third party
agents to support the
dissemination system.

Difficulty in providing access
and imposing new
technologies on developers.

How is effectiveness
of the system
measured?

Difficult to link cause and
effect.

5

Carrier
Standardised and structured
structure of submissions
enabling automated validation.
Provision of a ‘Uniform Access
Layer’ to enable broad exposure
of information.
Enable delivery of health and
safety information through a
broad range of software and
information system packages.
Provision of Developers’
Toolkits to simplify
programming of access to the
uniform access layer of the
dissemination system.
Ability of system to record
access to information via the
neutral access layer.
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2 USER NEEDS ANALYSIS
2.1

Stakeholders

Obviously any system, ICT based or otherwise, will only be successful if it meets the
requirements of its intended users. Although a primary focus may be the end user of the system,
it is equally important to consider other stakeholders who have an interest in the development
and operation of the dissemination system. The proposed system is unlikely to be developed
purely as a result of end-user demand and consequently recognising the advantages to all
stakeholders is critical to the success of the system.
There are 7 stakeholders with an interest in the development and/or operation of the proposed
dissemination system:
·
·
·
·
·
·

End user of the system;
Employer of the end user;
Software and information system developers;
Health and Safety Executive;
UK Government;
External contributors to the system (external agencies such as professional institutions and
trade unions);
Employer of the contributor to the system.

·
2.2

Stakeholder motivations

Due to the relatively large number of stakeholders identified in Section 2.1, it is important to
consider the potential motivations for promoting use of the system. These are useful both in
terms of assessing the probable effectiveness of the system and in developing appropriate
marketing material for the system (i.e. identifying unique selling points for the system).

KEY MESSAGE
There are a large number of strong motivators for all the key stakeholders of a health
and safety information dissemination system.

The motivations for the stakeholders identified in Section 2.1 are discussed in the following
sub-sections and are grouped where the motivations are similar.
2.2.1

End user of information / employer of the end user

The key focus of this project is to target health and safety information at individuals making
decisions that may affect health and safety. As the intended audience for the information it is
imperative that the end-user will want to make use of the system and the information provided.
Many of the benefits that may motivate the user of the system will also produce recognisable
benefits for the users’ employer. The key motivations are listed and discussed below:

7

Prurient interest:
Potentially one of the strongest motivators is not necessarily the one that we instinctively rate
most highly. It is a facet of human nature that many users will be compelled to read information
relating to recent accidents through prurient interest alone. Therefore, this motivation should be
recognised as a powerful driver for the dissemination of important health and safety
information.
The CDM Regulations:
Under the CDM Regulations1 designers have a responsibility to give full consideration to the
health and safety of all individuals involved in the construction, maintenance, repair and
demolition of a structure during the design process.
Professionalism:
Professional pride will be a strong motivation for many people making decisions that may affect
health and safety. The majority of people want to act professionally and will strive to make
something as safe as possible. Consequently users will want to use the most current and
relevant information, as provided by an automated information dissemination system.
Realisation:
Many potential users of a health and safety dissemination system may be surprised to discover
that they are making decisions that have a direct or indirect affect on health and safety.
Therefore once a user is aware of the health and safety implications of their decisions their
attention to the implications of their decisions will hopefully improve.
Continuing Professional Development (CPD) and Training:
Many professionals are required by their professional body (or trade affiliation) to undertake a
programme of CPD, many organisations highlighting Health and Safety for particular attention
(e.g. Institution of Civil Engineers2). Although the benefits of CPD are widely accepted, it is
nevertheless often an inconvenience for individuals to seek appropriate CPD and then duly
record evidence of that training. It would be possible for an automated dissemination system to
generate a ‘Learning Log’ (record of access) by individual users and consequently provide
certification of on-going health and safety learning.
Ease of use:
Most professionals have severe demands on their time and consequently are reluctant to
undertake additional tasks that aren’t directly related to their current goal. A system that
automates the delivery of relevant information will be popular due to its ease of use. A ‘push’
delivery mechanism requires minimal effort from the user and is consequently preferable to
existing ‘pull’ delivery mechanisms.
Timeliness and relevance:
Information overload is a common problem for many professionals. The problems associated
with manually searching the Internet, and the potential for wasting valuable time is increasingly

1

Construction (Design and Management) Regulations 1994, SI 1994 No 3140, HMSO 1995,
ISBN 0 11 043845 0

2

Clause 5.2, Routes to Membership, ICE 2001 – Revision A, Chartered Civil Engineer, The Institution of
Civil Engineers, London 2001
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recognised as a significant waste of resources. Consequently the delivery of relevant contextual
information at the exact time when decisions have to be made provides a strong motivation to
use the automated dissemination system.
Marketing:
Organisations are regularly looking for competitive advantage within their industry. An
automated system that enables an organisation to claim that they always utilise current health
and safety information to influence their decision-making would consequently provide a
powerful marketing tool.
Quality Control:
Up-to-date health and safety information will also provide useful input into Corporate Quality
Assurance schemes and once again contribute to the marketing of safety as a competitive
advantage. (It should be noted that this promotion of safety as a marketing tool would probably
lead to further safety benefits through greater awareness of health and safety issues.
Currency of information:
A professional usually requires the most current information on which to base their decisions.
Ensuring the currency of information is far simpler with delivery from an automated system.
There are also potential resource savings through the replacement of traditional (less automated)
methods of health and safety information dissemination/retrieval.
2.2.2

Software developer / information system provider

Implementation of an automated health and safety information dissemination system is
dependent on suitable links to the dissemination system being built into proprietary software
and information systems. Inclusion of the relevant links will be an overhead task for the
software developers and consequently positive motivators are required to counterbalance the
initial development costs:
Increased sales:
Due to the large range of motivations identified for the end user, demand for access to the
dissemination system should be high. Consequently, software developers who meet user
demand by implementing the appropriate access are likely to be rewarded with increased sales.
Marketing:
Software developers are constantly looking for new ways to market their products. In many
cases software developers also want new facilities to implement in their software products in
order to convince existing customers to purchase upgrades to their existing software.
‘HSE Approved’:
To aid in marketing many software developers aim to comply with standards and highlight
association with appropriate bodies (e.g. accreditation bodies). Consequently, the potential for a
form of Health and Safety Executive recognition for incorporating automated access to current
health and safety information would provide a strong motivation.
Ease of implementation:
Access to the health and safety dissemination system could be made relatively simple by
adopting standard component based programming techniques for standardised access from a
range of software and hardware platforms. Consequently, this system could provide an easy
(and economical) facility for software and information system developers to implement.
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Consistent development plans:
Most software developers are web enabling their software and consequently the inclusion of
access to an on-line health and safety dissemination system would be consistent with other
modifications and enhancements being considered for the majority of software packages.
2.2.3

Provider of the system - HSE / UK Government

The development of a health and safety dissemination system would require significant
resources from the Health and Safety Executive. However, there are some compelling benefits
that would appear to justify the initial expenditure. In addition, most of these motivators are
compatible with the electronic government aims of the UK Government that are discussed in
Section 4.2.
Increased safety:
Obviously the primary objective for the HSE to implement a dissemination system would be to
improve health and safety.
Improved dissemination:
Traditional dissemination routes are often resource intensive and expensive. Adopting an
automated electronic delivery mechanism offers potential savings in dissemination costs, whilst
potentially providing a more effective dissemination mechanism. An automated system would
also ensure health and safety information is constantly available (24hr service) and would offer
almost instantaneous delivery.
Push vs. pull:
One of the key drivers for improved dissemination is the adoption of a ‘push’ rather than ‘pull’
delivery mechanism. This enables important health and safety information to be delivered
without a specific request from a user.
Using trusted relationships:
The automated dissemination system provides a vehicle for delivering contextual health and
safety information through existing trusted relationships with software providers. This provides
an opportunity for health and safety information to be delivered via means a ‘Trojan horse’ to
large existing customer bases.
Effective Audience Reduction:
If the health and dissemination system interacts automatically with software packages, then
effectively the target audience for the information has reduced. The Health and Safety
Executive would only need to identify and liase with a relatively small number of software
developers in order to communicate with a very large user base.
Measure Effectiveness:
An electronic dissemination system provides vastly improved techniques for collecting statistics
on access to health and safety information. Consequently a measure of the improved health and
safety performance as a result of the broader and timelier dissemination of relevant material can
also be obtained (e.g. do organisations that use the system have less accidents than those that
don’t?).
E-commerce:
The development of an automated Health and Safety dissemination system is consistent with the
e-commerce ambitions of the UK Government. The Government is committed to making the
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UK the best place to do business electronically by 2002. The Government has set targets for the
electronic provision of Government services of 25%, 50% and 100% by 2002, 2005 and 2008
respectively.
Leasing of health and safety information:
Many large organisations currently spend large amounts of money on health and safety and
remaining abreast of current health and safety requirements is a significant overhead.
Consequently, many large organisations may be prepared to pay for access to a cost-effective
health and safety information system.
UK competitiveness:
As part of a global economy, the UK Government is keen to provide British business with
competitive advantage. In particular, the government are trying to leverage competitive
advantage through the use of ICT. In addition, any improvement in health and safety also has
business benefits in reduced loss time and more effective bids (in some industries organisations
must pre-qualify a safety audit before being able to bid for projects).
Administration:
The vast majority of information required for the information dissemination system already
exists, mainly within the HSE. However, (as with many large organisations) much of this
information is contained within legacy systems that are difficult and complicated to access and
maintain. There are consequently, considerable resource savings to be obtained from
amalgamation and utilising a unified and interoperable dissemination system.
Sharing information:
There is a strong mandate within the Government Interoperability Framework (Section 4.2) to
ensure that new government systems are interoperable. This is due to the significant benefits
that can be obtained by sharing information between government departments and bodies.
2.2.4

User generating information / employer of information generator

Although the primary supplier of health and safety information for the automated dissemination
system would be the HSE, it is probable that a significant amount of the information would be
generated externally, either directly or indirectly (information provided via the HSE). It is
therefore important to also consider the potential motivations of users and organisations
contributing information.
Mandatory:
Firstly it is worth noting that most organisations already have to report dangerous occurrences
under existing health and safety legislation. Consequently the provision of health and safety
information would not be any more onerous than current legislation.
Prevention:
Health and safety is a priority for most companies and all organisations want to avoid accidents.
Therefore, it is probable that organisations will be committed to a system that helps prevent
accidents.
Professionalism:
Many contributors to the system will feel a professional obligation to ensure that any relevant
health and safety related information they generate is made available to the rest of their industry.
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Visible Action:
There is evidence, through initiatives such as SADIE3, that the quality and quantity of
information provided after an accident may vary dependant on the subsequent use of the
information. For example, many users providing details of an accident may provide a more
beneficial description if they know that the information they provide will be used by their
colleagues undertaking similar tasks.
Cost Savings:
It would be possible to provide electronic systems for the authoring of information for the
Health and Safety dissemination system. This electronic reporting of information has associated
administration savings through reduced bureaucracy and potentially enable different ‘views’ of
safety records to be published for different purposes at the same time (Section 5.3).

3

The Safety Alert Database and Information Exchange (SADIE) is part of the Step Change Web Site at
www.stepchangeinsafety.net .
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3 WHAT SHOULD THE DISSEMINATION SYSTEM DO?
(FUNCTIONAL SPECIFICATION)
The initial concept described in Section 1.1 identifies a specific application of technology to
automate the context-sensitive delivery of health and safety information to a software user.
However, the opportunities for ICT to automate the dissemination of health and safety
information are potentially much wider. Consequently, in addition to the user needs analysis
presented in Section 2, a review of potential dissemination routes (information flows) was
undertaken to define a functional specification for the automated context-sensitive
dissemination system.
3.1

How does a ‘traditional’ software user access the health and safety
information? (Primary information dissemination route)

The initial concept described in Section 1.1 identifies the potential for an ICT system to deliver
context sensitive health and safety information to a decision maker through a software package.
Figure 3.1 below presents this concept as a flow chart highlighting the primary dissemination
route. It should be noted due to the importance of the findings of recent accidents as a key
safety lesson, the flow of accident reports to end users is given priority in the main horizontal

flow.

Figure 3.1 Flowchart showing the primary information flows from a provider to a user
of information via an automated dissemination system.
The flow chart highlights that there are several key stages of information flow. Accident reports
and other key safety information such as Regulations and HSE Reports are made available to
the automated dissemination system via a Central Index of health and safety. A software
package makes a request for context-sensitive information over the Internet to the automated
dissemination system. The dissemination system should record details of the request, retrieve
relevant information via the index and deliver it to the user’s software. The provision of a
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suitably structured central index is the key to the automated dissemination system. It is
probable that the resources catalogued by the central index may be a in a multitude of formats
and consequently the index must provide a Uniform Access Layer to these resources. This
Uniform Access Layer will provide a means for consistent access and will simplify
communications between software packages and the index.
A standardised Uniform Access Layer simplifies access to the health and safety resources and
consequently standardised toolkits can be used by software and information system developers
to implement facilities for their software to communicate with the Uniform Access Layer. The
system specifications and ICT technologies for providing solutions to these functional
requirements are detailed in Sections 4 and 5 respectively.
3.2

How do other users access the health and safety information?
(Additional dissemination routes)

Section 3.1 highlighted the flow of health and safety information to a decision maker, such as a
designer, through automated access in a software package. If, as advised, the health and safety
information is made available through a Uniform Access Layer, in a neutral format, it will be
possible for the same health and safety information to be easily disseminated through other
routes. All that will be required will be another ‘access toolkit’ to provide communication links
with the Uniform Access Layer from another source. By considering the dissemination of the
health and safety information in the broadest terms, it will be possible to significantly improve
the breadth of access to the health and safety dissemination system at minimal additional cost.
The following sub-sections detail different health and safety information dissemination routes.
It should be hoped that most users would utilise several of these and consequently receive a reenforced message. The delivery of significant amounts of new information to a user (via the
primary dissemination route) when they are making a decision could be overwhelming.
However, a timely reminder of information, which has been previously learnt via another
dissemination route, is more likely to have positive effects.
3.2.1

Mobile Communications

It is evident that mobile devices are becoming widely used for mobile access to on-line
resources. This is also the trend on construction sites and it is probable that in a few years time
a Portable Computer will be as important for a site engineer as a mobile phone is today.
Mobile access to the Internet is enabled predominately through Wireless Application Protocol
(WAP) devices which range from WAP enabled mobile phones to Personal Digital Assistants
(PDA). The initial response to WAP devices was poor as the marketing hype for initial products
significantly over-stated the capabilities of the devices. Nevertheless, Forrester predict that by
2004, one-third of all Europeans (219million users) will regularly use mobile phones to access
Internet services4.
The initial WAP devices are being replaced by improved technology (including General Packet
Radio Services (GPRS), High Speed Circuit Switch Data (HSCSD) and Bluetooth’s wireless
transmitting system). However, all of these systems will eventually be replaced by broadband
(2mbit) 3rd Generation (3G) systems based on the Universal Mobile Telecommunications

4

Forrester Press release viewable at http://www.forrester.nl/ER/Press/Release/0,1769,195,FF.html.
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System (UMTS). These much hyped and anticipated 3G devices will then enable unrestricted
and rapid mobile access to Internet services.
Although WAP is currently synonymous with phones, it should be noted that the technology has
the potential to be implemented in many other devices. Leading communications analysts are
predicting WAP displays in our car, on our refrigerator and our watches in the near future.
3.2.2

Traditional software

Automated access by software to health and safety information provides the primary
dissemination route (Section 3.1) that is the focus of this study. There is obviously a diverse
range of software available that could potentially link to the dissemination system. These
software packages will operate under different operating systems and platforms and will be
written in a variety of different languages. However, this added complexity need not be a
significant consideration, as it is feasible for any software to send queries over a standard
Internet connection. Increasingly a large number of software products now have links to on-line
information for help files, technical support and upgrades, and have demonstrated the
effectiveness of software products connecting to on-line resources.
3.2.3

Information Agents

Information agents are relatively new products that automate the retrieval of information from
on-line sources. Once configured these agents monitor activity on a users PC and are able to
automatically generate links to relevant on-line material. For example, Autonomy’s Active
KnowledgeTM Agent (formerly KenjinTM) can be configured to monitor a users activity and
automatically undertake generic Internet searches or search specified domains (which can
include a mixture of on-line and local resources).
On initial inspection, it appears that these agents could provide a complete solution for the
concept initially identified in Section 1.1. Unfortunately these agents only monitor text
generated by the user and therefore would not function well with a large number of packages
that are graphical (e.g. Computer Aided Design packages). Nevertheless, these agents may
provide a useful tool for decision makers using software packages like Word Processors to
automatically access the health and safety dissemination system.
3.2.4

Knowledge Management Systems

There are an increasing range of knowledge management system that are being adopted by
organisations, both large and small, to capture and efficiently utilize corporate knowledge.
These knowledge management systems range from bespoke systems that aim to address an
individual organisations needs to on-line Information systems that aim to make information as
widely available as possible.
Existing on-line information sources
There are currently in existence a large number of industry safety databases. The majority of
these databases are supported voluntarily by industry and provide a clear demonstration of users
desire to contribute to and learn from accidents and incidents (near misses). These databases
provide an existing, but limited, audience with a proven dissemination route for health and
safety information. Consequently, procedures should be provided that enable these safety
databases to select relevant information from the health and safety dissemination system via the
Uniform Access Layer.
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Corporate Intranets
Many organisations are currently addressing the management of corporate knowledge. In
addition to internal knowledge (reports, accounts, corporate procedures, etc), many
organisations also rely on external information (much of which is increasingly available online).
Many organisations are recognising the potential problems associated with giving their staff
unlimited access to the Internet, because it is easy for users to waste large amounts of time on
the Internet through ineffective searching and in addition the provenance and quality of much of
this information is dubious. As a result many organisations are utilizing their corporate
Intranets as a preferred knowledge management solution for controlled access to quality assured
external resources.
With many Intranet solutions it is possible to pre-select and index high quality information that
is to be made available to an organisation and blend this information with internal information
resources to provide a user with single-point access to all relevant material (e.g. see Section
4.5.5 on Microsoft SharePoint).
Intranet Example
The oil company BP have a powerful corporate Intranet, which they use to index both internal
information and high-quality external resources. One of the external resources that BP wished
to index was the SADIE accident database (Section 4.5.2). Consequently, facilities have been
developed for the BP Intranet to securely index SADIE through a controlled and logged
procedure. As a result users conducting a search on the BP Intranet will be presented with
relevant resources from SADIE as well as internal BP information (see Figure 3.2). That is to
say, the health and safety information is ‘Trojan horsed’ amongst other technical information.
The adoption of the corporate Intranet as a knowledge management tool is an increasing trend
and consequently the information needs of these organisations should be addressed. This
requirement will simply necessitate another generic toolkit that will enable organisations to
configure their Intranets and Knowledge Management Systems to index the health and safety
dissemination system (via the Uniform Access Layer).
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Figure 3.2 Corporate Intranets, such as BP’s Total Recall, index external sources of
information for improved resource discovery.

3.2.5

On-line training resources

There are a large number of organisations that provide specialist health and safety training.
Obviously these organisations should be able to interrogate the health and safety system and
ensure that their course material always addresses current concerns and issues.
A large number of training organisations are including on-line learning and assessment in their
courses and consequently offer an ideal opportunity to provide dynamic access to health and
safety information via the Uniform Access Layer of the dissemination system.
During this project particular attention was paid towards the activities of Ufi Limited, which
operates the learndirect e-learning network in England, Wales and Northern Ireland the, and
SUfi which operates learndirect Scotland. Both organisations are funded by government.
These organisations have been established to promote life-long learning and in particular to
target those learners that are not addressed by existing training organisations. They are of direct
relevance to this project as they have a specific remit to target individuals and Small to Medium
Enterprises (SMEs) that were defined as the key audience for the output from a health and
safety dissemination system.
Although there are subtle differences in their modus operandi, both Ufi and SUfi aim to offer
learners the pace and style of learning they require at a time and place that meets their needs.
These aims are obviously clearly aligned with functional requirements of an electronic
dissemination system (Section 3.0) and it is therefore unsurprising that both organisations have
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adopted ICT systems as part of their dissemination strategy. Both Ufi and SUfi provide access
to on-line content (in the case of Ufi some 80% of the content is delivered on-line) and provide
potential for direct context-sensitive linking to health and safety information via an automated
dissemination system.
Ufi aims to support a number of different software development platforms and therefore
generate learning material that operates as a self-contained learning application. Consequently,
building in health and safety links to these applications would need to be taken by the
application developers (using a range of software specific development toolkits – Section 4.2).
SUfi utilises a Managed Learning Environment (MLE) called Skillnet that provides a Virtual
Learning Environment. Among Skillnet’s many facilities is the ability to quickly develop and
deliver new learning content. This enables simple personalisation of content and the
construction of learning programmes from modular units (Section 6.3). This approach would
enable very quick and simple inclusion of links to context-sensitive health and safety
information from a dissemination system.

KEY MESSAGE
Links to contextual health and safety information within the dissemination system
can be made from on-line training resources.

3.2.6

Web based access

There is a large audience for health and safety information that doesn’t regularly use specialist
design software (e.g. safety professionals and librarians). Nevertheless, this audience still
requires access to current health and safety information and this should be made available via
the automated dissemination system to enable the benefits highlighted in Section 2.2. This could
be achieved via a simple web based front-end which provides access to the health and safety
information through the dissemination system’s Uniform Access Layer.
An interface to the dissemination system should provide two key services. Firstly, the interface
should provide simple ‘search engine type’ access to the health and safety information. This
will enable any user to obtain details of all relevant health and safety information on a particular
topic at anytime. Secondly, the interface should enable users to register preferences and
subscribe for email notification when relevant material becomes available. This interface would
thus provide an immediate ‘push’ delivery of new relevant health and safety information to
subscribers. This type of facility has recently been added to the Safety Alert Database and
Information Exchange (Section 4.1.2) in order to automatically disseminate information from
accidents.
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KEY MESSAGE
A web-based front end to the dissemination system could provide a powerful
communication channel and include facilities such as user subscription.

Web Browsers
Web browsers are a software application used to access content on the World Wide Web. The
majority of web browsers are available free of charge and will be familiar to anyone accessing
the Internet. Consequently, it is important that an on-line health and safety dissemination
system is directly accessible by users through a browser based front end. There are large
numbers of users that may still want to access the health and safety dissemination system using
the existing ‘pull’ technologies with which they are familiar.
There are a large number and variety of web browsers for various operating systems and
platforms and it is essential that a user interface to the dissemination system maintain maximum
browser compatibility. Although Microsoft Internet Explorer almost completely dominates the
PC Windows web browser market, there are still other browsers that have small but loyal
followings. For example, Netscape Navigator has approximately 10% of the PC browser
market, whilst Opera has a loyal, enthusiastic and growing user base.
However, the capability of web browsers is further complicated by the functionality of different
versions, which vary significantly. To ensure easy access by the greatest number of users, the
proposed web site access to the dissemination system should be designed for maximum browser
compatibility. The compatibility problems can be partially addressed by adopting ‘server side
technologies’ as opposed to ‘client side technologies’ (i.e. software components are deployed on
the servers hosting the dissemination system rather than relying on software to be available on
users machines).
Search Engines
Due to the proliferation of web sites on the World Wide Web it is becoming increasingly
difficult for users to locate relevant information and this has led to the development of
numerous Internet search engines, some of which are the most used web sites on the World
Wide Web. It is therefore important that the dissemination system is visible to these key
Internet search engines.
Although the majority of Internet search engines are unable to access and index the content of
web based databases directly, indexing of these databases can be achieved through technologies
and tools that provide controlled access to the data. Consequently, the content of the health and
safety dissemination system could be exposed to existing Internet search engines and ensure
health and safety information is blended (Section 3.4.4) with other on-line resources.
3.2.7

Digital TV

It is probable that Digital Television will greatly increase access to the Internet in a few years
time. Although it is unlikely to be a main conveyor of information to large organisations, it is
quite probable that small firms and sole traders will use Digital TV for business (e.g. builders
ordering materials from merchants via Digital TV) and therefore may also benefit from access
to the health and safety dissemination system.

20

Digital TV is also likely to vastly increase personal use of the Internet at home. By providing
access to the health and safety dissemination system via Digital TV, important health and safety
information can also be delivered to the DIY enthusiast (e.g. advice on using PPE could be
attached to the interactive material associated with a DIY Programme).
Currently Digital TV is in its infancy and there are currently two competing standards for TV
based web access; Microsoft’s Web TV and AOL’s AOLTV. Web TV does not provide full
Internet access and functionality, although the capabilities are greater than the current mobile
WAP devices. WebTV has its own specific interface, which is similar in functionality to Version
4.0 Internet Browsers. A better indication of the potential of Digital Television can be imagined
by considering the advances in interactive content being delivered through digital channels such
as BBCi5.

KEY MESSAGE
Digital TV is likely to grow into a very large carrier of information and
consequently provide ubiquitous delivery of information to all.

3.3

Electronic government and the Office of the e-Envoy

The lack of interoperability of legacy systems is wide spread and an acute problem for the UK
Government. As a result, it is now mandated that new government funded ICT systems are
devised to maximise interoperability and ensure long-term functionality. To ensure this target is
met the UK Government are fully adopting the use of Internet Standards and XML Schemas
(Section 5.2) to drastically improve interoperability of government systems and as such must be
addressed by any proposed automated health and safety dissemination system.
XML is the endorsed industry standard of the World Wide Web Consortium (W3C) and is
supported by all leading software providers (Section 5.2). Consequently, the UK Government
has recognised that the key to maximising the value and hence the use of data is to require that
data systems adopt XML principles. This is being achieved through the Office of The e-Envoy
and the UK GovTalk™ initiative.
UK GovTalk™ provides implementation support through the production of centrally agreed,
freely available, XML based schemas that can be reused throughout the public sector to reduce
the costs and risks of developing data interchange systems.
UK GovTalk™ is a government initiative led by the cabinet office. It is designed to get UK
public sector organisations and private sector companies to work together in agreeing XML
schemas. It is promoting the development of XML based schemas that can be reused
throughout the public and private sectors to reduce the costs and risks of developing data
interchange systems
XML schemas are being developed either by specialist government groups or by open
submission to the UK GovTalk™ web site. In each case, the government schemas group
manage the acceptance, publication, and any subsequent change requests for the schema. XML

5

BBCi is explained on the BBC Web Site at http://cgi.bbc.co.uk/home/whatisbbci/.
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schemas that have been accepted by the group will be published and found at
http://www.govtalk.gov.uk/ interoperability/agreedschema.asp.
It is hopefully evident from this report that the mandate of e-GIF principles on an automated
dissemination system is not an onerous obligation. All the principles of e-GIF have already
been identified as prerequisites of an efficient and effective dissemination system. Indeed, the
requirements of e-GIF validate (and mandate) the majority of the recommendations in this
report.

KEY MESSAGE
The UK Government has mandated a set of development principles for new publicly
funded ICT systems. These principles promote good practice and are consistent with
recommendations throughout this report.

3.4

Practical issues relating to automated delivery

It should be obvious that any system for delivering health and safety information should meet, if
not exceed, the users expectations. There is unfortunately a legacy of failed ICT projects
because a system has been designed from a technology perspective, rather than considering the
requirements of the eventual users of a system. This section details practical issues that may
impact on the functional specification for the automated dissemination system.

KEY MESSAGE
There are a number of detailed practical issues that require careful consideration to
ensure the user can configure the dissemination system and to ensure it is beneficial
and not intrusive.

3.4.1

Method and delivery of notifications

A busy professional wants only the information they need and want it exactly when they require
it. There are potential conflicts between the timely delivery of information, and the possibility
of information delivery being intrusive. It would appear ideal that following a users action in a
piece of software (based on a decision – e.g. selection of an option) to notify them immediately
if relevant health and safety information is available. However, if this type of decision (user
action) was made regularly, constant notification of health and safety information may become
intrusive. This potential problem was highlighted as one of the key concerns during many of
the discussions and interviews held during this feasibility study.
It is unlikely that an optimum procedure to control the delivery of safety information to all users
can be constructed. Consequently, any dissemination system should present a range of
notification options, such that user’s can configure the system to their own preferences. The
range of options identified thus far include:
·
·

Immediate display of relevant safety information (e.g. popup window);
Immediate active notification when relevant material exists (e.g. Dialog Box notification);
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·
·
·

Immediate activation of a two state or flashing button/symbol (e.g. health and safety button
is lit when relevant information is available);
Notification of all relevant material during ‘save file’ process (e.g. notification of resources
during file save that relate to the activity undertaken);
Information provided when user clicks on health and safety help (i.e. no active notification
– ‘Pull Only’).

The system could also be configured to use a combination of these delivery mechanisms. For
example, recent serious accidents may invoke immediate display of relevant safety information,
whereas older information may only be shown on save or exit. The key is to ensure that the
system can be configured to be useful (and not intrusive) to each individual user, because if the
system becomes intrusive and annoying then users will simply deactivate the notification
facility.
3.4.2

Format of notifications

Another key consideration will be the format of the data delivered to the user. There are two
potential formats for the health and safety information to be delivered to the user; as complete
records or as brief summaries with links to complete records. Users preferences will probably
be influenced by the quantity and relevance of information that is disseminated by the system.
If large quantities of information are delivered then summaries and links will probably be
preferable, although if small numbers of records are delivered then links simply make the
information more remote (i.e. too many links/clicks to get to the relevant material). This is
obviously another area where the system should be flexible and be able to accommodate user
preferences. However, this should not be difficult to achieve and for example technologies such
as XML and XSL (see Section 5.3) make delivery of different views of the same information
very easy.
The speed of the system will also be an important consideration, but for many users the limiting
factor will be the speed of Internet data transfer and consequently the amount of information
being transmitted. By allowing users to configure the amount of information that is sent to them
(data granularity) this problem can easily be minimised. This would also enable to users on
higher speed connections to receive larger amounts of information.
3.4.3

Content of notifications

The type of data that is delivered by the dissemination system; individual reports or aggregated
data also needs careful consideration. It is probable that a mixture will be required and again
should be provided as a user configurable option. For example, the findings from a recent
major accident may require an individual report, whereas common accidents such as slips, trips
and falls may require aggregation. It would obviously be an annoyance for a user if the system
provided links to numerous similar reports, but nevertheless an indication of the frequency of an
event is important. Again, a technology like XML (Section 5.2) would allow meta-data to be
added to records, and detail the status of a record (e.g. major incident report or aggregated
statistics report).
3.4.4

Blending of information

A large amount of useful health and safety information is currently available via the Internet.
However, the process of resource discovery is severely hampered by the number and diversity
of information sources. A user wants to be presented with all relevant information in one
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location, independent of the source of that material. There are two main approaches to this
aggregation of material; itemising information under its original source (Figure 3.3) or full
‘blending’ of data (Figure 3.4).

Figure 3.3 The Step Change Web Site collates information from numerous sources
and displays them together but grouping them by source.
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Figure 3.4 Search engines such as Google collate information from many sources and
display them fully blended (no grouping by source).
Users preference for either presentation technique will probably be driven by the relative
importance (weighting) attributed to the relevance of a document and it’s provenance.
3.4.5

Quality and provenance of notifications

Many organisation are currently concerned with the quality and provenance of information
obtained from the Internet. If the information disseminated by the automated system emanated
only from the Health and Safety Executive, this is unlikely to be a problem. However, there are
other sources of relevant, high quality safety information available via the Internet. Potentially
any dissemination system should be able to ‘blend’ information from these various sources with
the HSE provided information. If this is the case then details of provenance is important.
For both HSE and externally provided information, quality control should be an important
consideration. It is unlikely that all the information contained within the dissemination system
would be fully quality audited. For example, some information may contain only preliminary
information or contain personnel opinions. This isn’t necessarily a problem; indeed, it may be
desirable to permit information to be published to the system quickly (rather than be subjected
to a lengthy quality audit). Nevertheless, this would necessitate the use of meta-data to ‘tag’
information records with details of its quality and provenance (Section 5.2).
3.4.6

Contextual Searches

A common frustration with existing Internet search engines is there inability to address the
context of a query (distinguish between similar terms with different meanings), and
consequently they locate inappropriate material. It is obvious that an automated dissemination
system that ‘pushed’ inappropriate information to users would prove a greater annoyance.
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Recent developments in resource discovery are beginning to address this issue. Some newer
products are being sold on the premise that they ‘understand’ what you are searching for and
consequently ensure high relevance of material. All of these advanced resource discovery tools
are based on pattern matching (utilizing techniques such as Bayesian Inference and Claude
Shannon’s principles of information theory) and consistently produce very impressive results.
An alternative approach would be to develop a lexicon and thesaurus for the subject areas. This
approach also has the benefit of enabling an expanded search by searching for related terms
within the thesaurus. This technique has been adopted by the Steelbiz knowledge management
system (Section 4.5.4).
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4 HOW WOULD THE DISSEMINATION SYSTEM BE
DEVELOPED? (SYSTEM SPECIFICATION)
This section addresses the key functional requirements identified in Section 3 and discusses the
key techniques and technologies that would be used to develop an automated dissemination
system. Section 3 details the functional requirements for the context-sensitive automated
dissemination system and identifies the need for a Uniform Access Layer (or central index) to
enable access to a broad range of health and safety information and a range of toolkits to allow
communication with the Uniform Access Layer. In addition there is a need for structured
authoring of information to the health and safety system and the ability to monitor access. All
of these requirements are addressed in the following sub-sections.
4.1

Uniform Access Layer

To enable a wide range of devices and products (software packages) to communicate with the
health and safety dissemination system there is a need for a simple well-defined interface. This
is particularly important considering the large variety of source material formats, which include:
·
·
·
·
·
·
·

Text files;
Drawings and figures;
Office Documents (Spreadsheets, Presentations and Word Processor files);
Web Sites;
Legacy and proprietary systems;
Knowledge management systems;
Databases.

Considering the variety of source material identified above and the range of access devices
discussed in Section 3.2, the potential communication routes are vast (Figure 4.1).

Figure 4.1 Direct communication between various devices / software packages and all
types of background information is clearly impractical.
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Adopting a Uniform Access Layer greatly reduces the number of communications channels
(Figure 4.2). This approach also facilitates the simple inclusion of new resource types or access
devices into the dissemination system.

Figure 4.2 A uniform access layer greatly simplifies the problem of numerous devices
accessing information in numerous different formats.
The Uniform Access Layer will provide a central index of available health and safety
information and will be able to deliver appropriate information to fulfil programmatic requests.
The Uniform Access Layer should be created in XML (Section 5.2) as it is an open, extensible
and interoperable standard ideally suited for structuring information.

KEY MESSAGE
A Uniform Access Layer developed in XML provides a single standardised access
route to health and safety resources.

4.2

Developers’ Toolkits

The key to developing a fully automated health and safety dissemination system is to ensure that
users’ software initiates a request for information, rather than relying on a user to initiate a
search. Consequently, a wide range of software packages and other user applications must be
able to communicate with the information dissemination systems Uniform Access Layer (central
index).
There are primarily four different types of software to be considered;
1.

Office software that will be used by practically everyone;

2.

Bespoke software packages (e.g. design) which are commonly used for specialist
work;
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3.

Information systems, which are becoming increasingly important for many
organisations;

4.

Web service applications (software applications that work on-line and work with other
components both on-line and local – i.e. distributed software resources).

As identified in the functional specification (Section 3.1) communication between these
software packages and the Uniform Access Layer will be best achieved with a range of
‘Toolkits’. These Toolkits or Software Development Kits (SDKs) will enable software
developers to easily configure their software to communicate with the Uniform Access Layer of
the health and safety dissemination system. This approach is also consistent with normal
programming procedures and consequently developers are familiar with using SDK’s for rapid
product development.
The software development kits should be based on Component Object Model (COM) objects
that enable rapid programme development and distributed for use by software and information
system developers. These COM objects would have a number of properties and methods
including a method for undertaking a search for contextual information from the Uniform
Access Layer. Consequently a software developer would only need to call a method of the
COM object with appropriate contextual information as a property for a health and safety search
to be conducted.

KEY MESSAGE
COM objects can provide a standard interface to the Uniform Access Layer and
enable quick and easy implementation by software and information system
developers.

Context-sensitive linking to information is now a common feature of many software packages,
particular for providing access to help files. A well-known example is the Microsoft Office
Genie that will suggest information to a user based on their actions. It is currently rumoured that
the Genie will be removed from the next major release of Microsoft Office because many users
find it annoying. Consideration must therefore be given to the practical issues of an automated
dissemination system identified in Section 3.4.1.
4.3

Authoring of Information

A Uniform Access Layer (Section 3.1) will enable simple access to information stored in a
variety of formats. Consequently, it is not necessary to re-purpose existing electronic
information. Although not essential, there are potential benefits from providing systems for
automating the publication of information to the health and safety information system.
The primary reason for providing an authoring route for new information intended for the
dissemination system is to ensure the quality, consistency and completeness of submitted
information. Technologies such as XML (Section 5.2) enable submitted information to be
machine validated. XML Document Type Definitions (DTDs) can be used to stipulate the
format and content of documents and can stipulate when information is essential (required
before submission is accepted) or optional. XML DTDs can also be used to stipulate the
required format of information to prevent ambiguity in data such as dates.
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KEY MESSAGE
The use of XML Document Type Definitions (DTDs) enables the consistency and
structure of data added to the health and safety system to be validated.

A good example of XML being used effectively for the electronic submission of data within the
offshore industry is the Petroleum Production Reporting System.
4.3.1

Petroleum Production Reporting System 2000 (PPRS 2000)

The Petroleum Production Reporting System 2000 describes the data requirements and format
for the reporting of hydrocarbon production from Fields and Terminals in the UK (both offshore
and onshore). The XML based "PPRS 2000" system supersedes the previous guidance ("Blue
Book" - Issue 4 dated January 1990) and provides a good example of electronic data interchange
(EDI) between business and government using XML.
A Document Type Definition (DTD) prepared by the DTI, which defines the structure of the
data expected, stipulates the structure of the XML files to be sent to the DTI 6. Each monthly
PPRS return for a Reporting Unit must be sent to the DTI as a single XML text file and this
must comply with the DTD.
When the DTI receives an XML PPRS Return, the Oil and Gas Data Administration Team
attempt to load it onto the main DTI Oil and Gas database. If errors are encountered, the file in
error and error messages are returned via the Internet to the originator to correct and re-submit
as a new XML file.
4.4

Access Monitoring

Although it is always difficult to measure the effectiveness of information dissemination, with
electronic systems the level of information available is far greater than with traditional media.
Although automated access monitoring can’t assess whether a piece of information was read or
used, it can positively indicate when and by whom a piece of information was accessed. This is
clearly far more information than that provided by traditional dissemination systems and
provides the potential to assess the effectiveness of the dissemination system.

KEY MESSAGE
An electronic dissemination system can provide detailed information on the use of
its health and safety information.

Access monitoring also provides the potential for providing access records (training logs) for
users and this has been identified as a key motivator for users and their employers (Section
2.2.1).

6

The DTDs, and a comprehensive selection of sample XML files are available for download from the
DTI: Oil and Gas Directorate Web Site at

http://www.og.dti.gov.uk/index.htm.
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There are several technologies currently available for monitoring access to on-line systems.
These range from relatively simple ‘page hits’ monitoring systems that are an integral part of
web servers to advanced database systems that can log very detailed access information. All of
these systems can be configured to run automatically and the extraction and presentation of
access statistics can also be automated.
4.5

Examples of existing knowledge management systems

The technologies required for developing systems that address the functionality issues identified
above are already in existence and most have been applied in various projects spearheaded by
SCI. Although the technologies that are required to implement the health and safety system all
exist they haven’t all been used in conjunction to provide a fully automated dissemination
system. This section discusses some of these projects and highlights the key aspects of the
technologies adopted and how these relate to the proposed automated dissemination system.
4.5.1

SteelCAL

SteelCAL (www.steelcal.org) is an Internet based multimedia, multi-lingual, media rich
interactive self-learning package for tertiary students and early professionals learning to
engineer structures in steel. SteelCAL makes reference to an electronic version of the ESDEP
(European Steel Design Education Package) Lectures for supporting technical information,
which is accessed through the SteelCAL help system.
Due to the physical size of the ESDEP Lectures only an abridged version of the documents are
shipped with SteelCAL (which is distributed on CD-ROM). However, SteelCAL also links to
the full on-line versions of the ESDEP Lectures on the Internet.
Due to the size of the ESDEP Lectures (29 volumes containing 201 lectures and 34 worked
examples) a single link from the SteelCAL help facility would have been of minimal benefit.
Consequently, context sensitive linking is provided from SteelCAL to the ESDEP Lectures (e.g.
if a user is in a SteelCAL module on Restrained Beams, then the SteelCAL help links directly to
the corresponding ESDEP lectures – Figure 4.3).
The description above shows that the on-line version of the SteelCAL help system is an
effective demonstration of the initial concept discussed in Section 1.1 (i.e. rapid delivery of
context relevant information to the user of a piece of software). However, it should be noted
that the on-line help still relies on a ‘pull’ rather than ‘push’ delivery mechanism. In addition,
SteelCAL is a relatively simple example of this linking technology as the information source
being searched is static (i.e. fixed links).
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Figure 4.3 Context-sensitive access to on-line information within SteelCAL.
4.5.2

Step Change in Safety / SADIE

The Step Change in Safety Web Site (www.stepchangeinsafety.net) demonstrates partial
solutions to several of the requirements of the proposed information system.
The Step Change Web Site search facility conducts an advanced search that searches not only
it’s own resources, but in addition resources from a number of other quality sources (including
the Health and Safety Executive’s Offshore Research Focus, and Offshore Project Handbook –
Figure 4.4). This search facility therefore demonstrates a simple implementation of a Uniform
Access Layer (in this example dynamically generated), where resources that match a users
criterion are drawn from disparate sources via a Uniform Access Layer and displayed in a
standardised format (Figure 4.5, Functional Specification – Section 3.1). It is worth noting that
15% of the traffic to the HSE’s Offshore Project Handbook is generated from this Step Change
Search facility. This highlights the importance of effective resource discovery, as 15% of the
Project Handbook’s readership hadn’t realised the HSE was the source of the information they
required (i.e. the Health and Safety Executives information is being disseminated as a ‘Trojan
Horse’ via other Web Sites).
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Figure 4.4 The search of the Step Change Web Site provides relevant resources from
a number of quality sources.
The Step Change Web Site is home to the Safety Alert Database and Information Exchange
(SADIE). SADIE is an initiative by the UK offshore industry to improve the sharing of the
circumstances of and lessons learnt from offshore accidents and ‘near misses’. SADIE is free to
access and records are authored by registered organisations (for quality assurance). Therefore,
SADIE provides a direct flow of information from an incident to someone making new
decisions that affect safety. Although SADIE therefore achieves the flow of information
highlighted in Section 3.1, it is significantly less automated.
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Figure 4.5 SADIE presents a standardised summary of offshore incidents
Following the initial success of SADIE, the Step Change Support Team were requested to
provide e-mail notification of new SADIE Alerts to ensure rapid and effective dissemination of
important health and safety information. This email system automatically emails summary
details to subscribed users whenever a new SADIE Alert or Step Change Resource is added
(Figure 4.6). This notification system has consequently provided an active ‘push’ delivery
mechanism for SADIE Safety Alerts, as per the functional requirement identified in Section
3.2.6.

Figure 4.6 The Step Change Web Site provides active (‘push delivery’) email
notification of new Safety Alerts.
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4.5.3

Construction.co.uk

The Construction Web Site (www.construction.co.uk) is a web portal that provides access to
research material on a number of construction materials in one location. The key lessons learnt
from this project relate to the manner in which information is compiled for this web site.
The partners in Construction.co.uk (The Steel Construction Institute, BSRIA, TRADA, The
Concrete Society and CIRIA) are historically competitors and consequently working
collaboratively together was new for all parties. The project went through the difficult process
of agreeing common standards. The process of agreeing these standards highlighted the
importance of adopting open and extensible standards. The solution adopted was to use an
XML neutral layer application (XML Transformation Layer) to enable differently formatted data
from disparate sources to be exposed in a consistent form (Figure 4.7, Functional Specification
– Section 3.1).
In addition, Construction.co.uk has adopted different indexing technologies for various parts of
the web site. These technologies were selected on the basis of the most appropriate solution for
each part of the Web Site. Consequently, this project has highlighted the advantages and
disadvantages of various indexing and searching techniques. Primarily database driven indexes
provide greater control and precision compared with commercial search engine products which
offer improved performance but limited configuration options.

Figure 4.7 Construction.co.uk utilises a simple XML application to generate standard
records from disparate sources.
4.5.4

SteelBiz

Steelbiz is a knowledge management system for information relating to Steel in Construction. It
is being used as information repository accessible by SCI members and is consequently used to
disseminate technical information. However, the Steelbiz system relies on users directly
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requesting information via a web site front end (Functional Specification – Section 3.2.3) and
currently has no automated or ‘push’ delivery facilities.
Steelbiz uses XML to create ‘Steelbiz Wrappers’ that provide a Uniform Access Layer
(Functional Specification Section 3.1) to deliverables that are stored in various formats and
locations (Figure 4.8). In addtion, the ‘Steelbiz Wrappers’ are used to convey details about a
resource including quality (QA) and provenance (origin) as shown in Figure 4.8.

Figure 4.8 Steelbiz addresses the issues of provenance and quality by ‘wrapping’
resources with additional metadata to describe the resource.
The Steelbiz project developed a steel construction lexicon to ensure that resources are
classified correctly. This helps to overcome the problem of inaccurate contextual searches
(Section 3.4.6) as all resources are classified using precisely defined keywords. This keyword
classification also enables multi-lingual searching for resources.
4.5.5

Microsoft Sharepoint

Sharepoint is a relatively new software package from Microsoft that aims to provide an out-ofthe-box knowledge management solution. The package consists primarily of a ‘Web Portal
Interface’, a document management tool and an external resource indexer. It is of particular
relevance to this study as it is aimed primarily at small to medium enterprises (the target
audience for the health and safety dissemination system) and provides impressive functionality
at a relatively low cost.
The Steel Construction Institute has recently completed construction of a new corporate Intranet
using Microsoft Sharepoint and has configured it to index both internal and external resources
(Functional Specification – Section 3.4.4). Figure 4.9 shows the results from a typical search
conducted on the SCI Intranet and displays matching results from a wide range of resources
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including the SADIE database. A series of programming utilities (a toolkit – Section 4.5) was
developed to enable the SCI Intranet to securely index SADIE in a secured manner.

Figure 4.9 Microsoft SharePoint demonstrates the ability of Intranets to blend
resources from numerous sources and present a consistent summary.
It is also worth noting that SharePoint provides a subscription service that enables users to
subscribe to topics of interest and be informed when new material is available (Functional
Specification – Section 3.2.6). Users can also decide the method of notification and can elect to
be informed when they access the Intranet, by email immediately or by weekly summary email.
4.5.6

HSE Offshore Project Handbook

The Health and Safety Executives Offshore Project Handbook publishes details of all current
HSE offshore research. Historically this was published as a paper publication and the only
information received from users was the contact details of the purchaser. In comparison, the
handbook is now published on-line and provides detailed information on the subjects users
search for which projects are reviewed and identifies where users search for information that is
not available (Figure 4.10). All of this information could also become attributable to individual
users if it was decided in the future to implement a login system.
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Figure 4.10 The on-line version of the HSE Project Handbook is able to capture
beneficial information about access to the project information.
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5 RELEVANT ICT TECHNOLOGIES
Section 4 details the system specification for an automated context-sensitive health and safety
information dissemination system. It refers to various technologies that are ideally suited for
developing the dissemination system and further information on these technologies is provided
in the following sub-sections.
5.1

Electronic Data Interchange

The system requirements identified in Section 3.1 are essentially the same as those for an
Electronic Data Interchange (EDI) system. EDI is the computer-to-computer exchange of data
in standard formats. Most importantly, EDI enables a computer transaction that requires no
human intervention.
Many organizations have adopted EDI for enhanced efficiency and the key benefits of EDI
which include:
·
·
·
·
·
·

Increased productivity;
Reduced costs;
Improved accuracy;
Improved business relationships;
Enhanced customer service;
Minimized paper use and storage.

Uniting EDI with a standardised reporting language, such as Extensible Mark-up Language
(XML) (Section 3.3.1) provides easy-to-use business-to-business communication solutions.
5.2

Extensible Mark-up Language

XML is an acronym for Extensible Mark-up Language7. It is designed to improve the
functionality of the Web by providing more flexible and adaptable information identification.
Unlike it’s close relation Hyper Text Mark-Up Language (HTML)8, XML is not a fixed format
language. XML is a `meta-language', a language for describing other languages. Consequently,
XML enables customized mark-up languages to be developed for different types of documents.
However, all of these specific languages that are defined in XML follow the same syntax,
structure and rules as XML.

KEY MESSAGE
XML is an open, extensible and interoperable standard for creating languages that
are ideally suited for structuring data and sharing information.

7

Extensible Mark-up Language Home Page, World Wide Web Consortium

8

Hyper Text Mark-up Language Home Page, World Wide Web Consortium
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XML is often confused with HTML as they appear superficially to be alike. This is because
both languages are subsets of the Standardised Graphical Mark-up Language (SGML) 9, the
international standard meta-language for defining descriptions of the structure of different types
of electronic documents. However, unlike XML, HTML is a fixed (inextensible) language and
is primarily used to mark-up the formatting (appearance) of a document.

5.2.1

The Benefits of XML

XML is a relatively simple, open, extensible, self-describing meta-language for encoding text
and data so that content can be processed with minimal human intervention and exchanged
electronically between diverse hardware, operating systems, and applications.
XML offers a widely adopted standard way of representing text and data in an extensible format
that can be processed electronically. Utilising the syntax and technology of the Internet, the
range of benefits of adopting XML is extensive and include:
·
·
·
·
·
·
·
·

Simplicity;
Openness;
Extensibility;
Self-description;
Extended Character Sets supports multilingual documents;
Facilitates the recovery of information resources;
Facilitates the comparison and aggregation of data;
Enables simple embedding of multimedia data.

XML is a project of the World Wide Web Consortium (W3C), and the development of the
specification is being supervised by their XML Working Group. A Special Interest Group of coopted contributors and experts from various fields contributed comments and reviews by email.
XML is a public format: it is not a proprietary development of any company. The v1.0
specification was accepted by the W3C as Recommendation on Feb 10, 1998. There are several
advantages to an open standard, but most importantly it means that future support and
development of the technology is not dependant on one developer.
As previously stated, XML is not a single language but is a meta-language (a language used to
define other languages). Consequently, a potential disadvantage associated with XML is the
plethora of languages being defined in XML. There are already numerous implementations of
XML and it is consequently difficult to know whether to build an automated dissemination
system on the back of one of these implementations of XML or to define a new implementation.

9

International Standard ISO 8879 Information Processing - Text and Office Systems -

Standardized Generalized Mark-up Language (SGML), First Edition - 1986-10-15
UDC 681.3.06 Ref. No. ISO 8879-1986(E)
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One of the implementations of XML that could be considered for a health and safety
dissemination system within the construction industry is aecXML10.
5.2.2

AECXML

An implementation of XML for the Architectural, Engineering and Construction industries has
been defined and is designated aecXML. The aecXML standard was initially developed and
published by Bentley Systems, although an independent working group was established to
ensure aecXML becomes an industry standard with broad, vendor-neutral support.
The aecXML system is designed for all the non-graphic data involved in the construction
industries and in many aspects will complement the Industry Foundation Classes (IFC) system
(see Section 5.4), although there have been recent developments to extend the IFC system to
non-graphic data, which may lead to overlap. The main idea with aecXML is to not only
establish some standard ways of structuring building data but also to do it so as to enable
automated processing of that data as much as practicable.
The initial remit for this feasibility study was the automated dissemination of health and safety
information to decision makers, and in particular designers, in the engineering and constructions
fields. Consequently, aecXML is a potential implementation of XML that could be adopted for
the health and dissemination system within this field. Nevertheless, this study has highlighted
that a well structured and implemented dissemination system could efficiently and effectively
communicate with a vast range of programs and users. Consequently, it is unlikely that an
industry specific implementation of XML, such as aecXML, will provide an appropriate
solution and a more generic implementation of XML should be adopted.

KEY MESSAGE
AecXML is a construction industry specific implementation of XML. It is therefore
probably not sufficiently generic for developing a health and safety dissemination
system.

5.2.3

Extensible Stylesheet Language (XSL)

XSL is a language for expressing stylesheets and is used to control the presentation format of
XML data. For an arbitrarily structured XML document an XSL stylesheet details how that
documents content should be presented (i.e. how the source content should be styled, laid out,
and paginated). However, an XSL stylesheet can be constructed to format an XML document
differently based on the documents content or the presentation medium. For example, the same
information can be formatted differently for a Web browser or a hand-held device, or a set of
physical pages in a report, pamphlet, or book.
This technology is extremely powerful and provides a solution that enables users (or user
software) to customise the content they receive from an automated information dissemination
system. For example, a brief summary, an executive overview, a statistical summary and a

10

aecXML Preliminary Specification Working draft 0.81. August, 1999.
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detailed report can all be created from the same source XML document. XSL therefore provides
a means for presenting information that is read from the Uniform Access Layer.

KEY MESSAGE
XSL is a technology allied to XML that enables powerful formatting of information
and enables the style and presentation to be isolated from the information content.

5.3

Simple Object Access Protocol

XML is a language that can be used to share information, however it does not define the
protocols by which that information can be carried across the Internet. An automated
dissemination system would have to work with different operating systems, different firewalls,
different methods of making remote procedure calls, and different platforms. In order to
interoperate across the Internet both the client and server need to understand each other’s
security types and trusts, service deployment schemas, and implementation details and speak the
same platform language.
Simple Object Access Protocol (SOAP)11 solves all the complexity and confusion associated
with multiple deployment platforms. Based on the already industry wide accepted IETF HTTP
standard and W3C XML standard, SOAP provides a light-weight messaging format that works
with any operating system, any programming language, and any platform.
In simple terms, SOAP provides a way to access services, objects, and servers in a completely
platform-independent manner. SOAP can be used to query, invoke and communicate with
services provided on remote systems without regard to the remote system’s location, operating
system, or platform. It obviously therefore provides a simple and effective basis for sending
XML queries and data to and from an automated health and safety dissemination system.

KEY MESSAGE
SOAP is an Internet based protocol that enables text information to be passed
between a very wide range of software and hardware platforms.
5.4

Industry Foundation Classes

The initiation of an information request is potentially more difficult within more generic design
software such as Computer Aided Design (CAD) packages. In these packages users do not
follow a linear sequence of events and user decisions (that may affect safety) may be associated
with every item drawn. However, there is an increasing trend for CAD packages to adopt objectbased definitions (i.e. users use pre-defined shapes and objects, such as a beam or a column,
rather than standard primitives such as lines and arcs). The use of objects within a CAD
package greatly simplifies automated access to a health and safety dissemination system. Most

11

The SOAP v1.1 specification can be accessed
http://msdn.microsoft.com/workshop/xml/general/soapspec.asp .

44

on

Microsoft’s

website

at

CAD packages are beginning to adopt, or considering the adoption of, Industry Foundation
Classes (IFCs) developed by the International Alliance for Interoperability12. The IFCs are
standard object definitions that include information on finish, serial number, material
description, location and relationships, as well as standard geometric information.
Objects based on these IFCs are often referred to as intelligent or ‘smart objects’, as they have
the potential to understand their environment and respond accordingly (e.g. the common
example provided is that a light switch knows that it needs to move if a nearby door moves). In
practice, the degree of ‘intelligence’ associated with current implementations of IFCs is limited,
although there is clearly potential for further development.
IFCs potentially provide a practical way of instigating a health and safety request from within a
CAD package. In present implementations, the use of an object will instigate certain methods
of the object and will typically request the user to provide information on the properties of the
object. However, additional methods could be created that would instigate a request for health
and safety information related to that object and add (display) appropriate health and safety
information to an object.

KEY MESSAGE
IFCs potentially offer a standard method for embedding links to health and safety
information within objects in Computer Aided Design Packages. The adoption of
IFCs is not sufficiently mature or widespread to offer an immediate solution.

5.5

Component Object Models

The Component Object Model (COM) is a software architecture that allows applications to be
built from binary software components. COM is the underlying architecture that forms the
foundation for higher-level software services. Some of the key benefits of the COM are:
·
·
·
·
·
·

It is used in over 150 million systems worldwide;
It consists of a mature, stable, and freely available specification which has been widely
tested;
It has been adopted worldwide as a de-facto standard;
It provides the largest set of development tools available from a wide variety of vendors;
It supports thousands of available applications, including all of today's highest volume
applications;
The largest number of development tools available for any component or object model
supports it.

KEY MESSAGE
COM provides the only currently viable market for reusable, off-the-shelf, client and
server components and is consequently the technology that should be used for
creating Developers Toolkits for access to the Uniform Access Layer.
12

IAI web site at http://www.iai-international.org/iai_international/
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6 ALLIED HEALTH AND SAFETY DISSEMINATION
OPPORTUNITIES
The primary focus of this project was developing the concept of a system to automate the
dissemination of relevant health and safety information using ICT. Nevertheless, during this
project other opportunities for improving the dissemination of health and safety information
have been identified. These are documented for future consideration in the following subsections.
6.1

Adding health and safety to learning material

It is widely acknowledged that improved education and training is key to improving safety.
Consequently, Section 3.2.5 discusses the potential for linking health and safety information
into course material generated by training organisations and in particular Ufi13 and learndirect
and SUfi14 and learndirect Scotland. Both of these organisations commission learning modules
to fill gaps in existing learning material, but neither have procedures that directly insure that
health and safety issues are addressed in commissioned material. UFI and SUFI are specifically
targeting small medium enterprises (SMEs) and individuals (who are often not users of existing
learning products) that are the target audience for the automated dissemination system and
therefore potentially offer another powerful dissemination route. By working in conjunction
with organisations such as Ufi and Sufi it should be possible to improve the dissemination of
health and safety information within learning material targeted at SME’s and individuals.

KEY MESSAGE
The national universities for industry are targeting learning material at Small to
Medium Enterprises (SME’s). There are opportunities to ensure health and safety
messages are fully addressed in course material they commission.

6.2

Adding health and safety to teaching material

A number of existing information providers have developed teaching material specifically
aimed at students. Some professional bodies, trade associations and industry organisations also
developed student membership schemes. These training products and student membership
schemes are being used to develop strong communication channels with new entrants to
industry (the next generation of decision makers). For example, the SCI Student membership
scheme, which subsidises the cost of information, provided to students, although students have
to pay a membership fee. The fact that students are prepared to pay for information emphasizes
its value to them and strongly suggests that this information will be read and used.
These materials and student groups are ideal vehicles for disseminating key health and safety
messages to the next generation of decision makers. Although many traditional teaching

13

The Ufi Web Site is at www.ufi.com.

14

The SUfi web site at www.scottishufi.com.
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institutions will attempt to address health and safety, it is widely acknowledged that in busy
educational curriculum’s health and safety is often not adequately addressed. Consequently,
there is significant potential role for pro-active health and safety promotion through educational
software and student membership schemes.

KEY MESSAGE
Teaching material and student membership schemes of technical bodies provide an
opportunity to disseminate health and safety messages to future decision makers.

6.3

E-Learning and Learning Objects

Many organisations are beginning to utilise e-business expertise to leverage improved
performance from their e-learning systems. Organizations are attempting to integrate e-learning
services, content, and applications effectively to achieve the following benefits:
·
·
·
·
·
·
·

Accessibility;
Flexibility;
Extensibility;
Reusability;
Interoperability;
Scalability;
Standards compliance.

Increasingly an object-based approach is being adopted for constructing e-learning content (for
online delivery), which are commonly referred to as Learning Objects. In order to create
learning objects content is split into reusable components, which are inter-referenced using a
flexible hierarchy to create full learning modules. The content of learning objects may be
indexed to support searching and may include various data types such as text, graphics, audio,
video, and animation.
By splitting learning content into smaller objects they can be reused more readily and can be
combined in different ways to produce personalized content. In this way the learning object
approach is an extension of the modular approach already adopted by SUfi (Section 3.2.5).
The learning object approach necessitates the addition of metadata to allow learning content to
be tagged with searchable properties (e.g. author, publisher name, keywords, version, language,
and learning objectives). Consequently XML provides an ideal medium with which to create
and tag learning objects and is becoming a de-facto standard (Section 5.2).
There is clearly synergy between the learning object approach being developed for e-learning
and the proposed XML solution for an automated health and safety dissemination system.
Consequently, it is probable that careful development and structuring of resources for the health
and safety dissemination system could facilitate easy repurposing of information for learning
objects and enable the development of enhanced health and safety educational material.

48

KEY MESSAGE
In the future there is potential for constructing health and safety messages as
learning objects that will enable them to be accessible to a wide range of teaching
and learning materials.

6.4

Existing Communication Channels

This feasibility study has reinforced the fact that the dissemination system’s key target audience
(sole traders and individuals working for small organisations) are a difficult group to reach.
Consequently it is advantageous to attempt to use existing communication channels to
disseminate health and safety information. In many instances these existing channels of
communication are based on long established relationships and consequently provide a powerful
dissemination route. The communication channels that are recommended for future
investigation are banks, business advisers, chambers of commerce, employment centres and
merchants (see Section 6.4.1 below).

KEY MESSAGE
There are a number of existing trusted relationships that could be utilised for ‘Trojan
horsing’ health and safety information.

6.4.1

Merchants and Point of Sale Material

Under the auspices of Co-construct (a collaboration of the five main construction industry
research organisations; SCI, TRADA, CIRIA, BSRIA and the Concrete Society), the Timber
Research and Development Agency (TRADA) are leading a project to investigate the
dissemination of information via merchants at the point of sale.
Merchants are a key part of the building materials distribution process and could therefore
potentially be an ideal vehicle for the dissemination of information. The current project, which
is receiving sponsorship from a number of Construction Industry organisations and the
Department of Trade and Industry’s Construction Best Practice Programme, began in September
2001 with a duration of 25 months.
This project aims to devise, pilot and evaluate methods of communicating information in a form
most useful and useable by industry practitioners at the point of sale – the builders’ merchants.
The plan is to look at information that already exists - but not necessarily in the right form - and
to find out how it could be better delivered through the merchant network.
Although the current project is addressing the dissemination of Best Practice information, the
merchants’ dissemination route also offers potential for the dissemination of health and safety
material. In addition, although the current study is focussed primarily on the construction
industry and builders merchants, there are clearly defined supply routes and existing points of
sale in other industries that could also be used for effective dissemination.
6.5

Electronic Tagging

Many industries, such as retail and automotive construction, have for many years used
electronic tagging to improve business efficiency and increase productivity. Consequently,
Bovis Lend Lease are pioneering the use of electronic tagging in the construction industry, using
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a system they have developed called iTAG. Initially two projects were used to trial the new
technology; a large supermarket, library and hotel development and a hospital. These projects
demonstrated the value of electronic tagging during the initial construction of a building and
during the subsequent lifecycle of a building respectively.
A bar code is placed on individual items and product information obtained by scanning the item
with a hand held scanner. It is also possible to write electronic information to the tags and
therefore record updated information on each item. This ability to update information on the
iTAG electronically is particularly useful for recording updated maintenance information, which
was highlighted in the second demonstration project where all major plant items were tagged.
All this electronic information can also easily be compiled into a central database to provide
accurate plant maintenance information. In the initial projects run by Bovis Lend Lease the
software used to communicate between scanners and the central index was an implementation
of XML developed in conjunction with CITE (Construction Industry Trading Electronically).
There are clearly many potential health and safety benefits afforded by this type of electronic
tagging system and accurate maintenance records held both centrally and on each piece of plant
provide accurate information to ensure required maintenance is carried out safely. There is
clearly potential to add important health and safety information to barcodes on individual items
of equipment. This would enable important health and safety information to be delivered to, for
example, a maintenance engineer immediately prior to work being undertaken.
However, maximum health and safety benefits may be achieved by utilising the electronic
tagging technology in conjunction with the health and safety dissemination system. For
example, when the electronic tag of an item is scanned, the key product information could be
passed electronically to the uniform access layer of the dissemination system (Section 3.3.1
discusses the practicality of communicating with a dissemination system from portable devices).
If relevant health and safety information is available via the dissemination system then this can
be passed electronically to the hand held scanning device. Consequently, current health and
safety information can be passed to a user at the point where they will be making decisions that
may affect health and safety.

KEY MESSAGE
The use of bar coding technology will enable health and safety information to be
physically added to plant and structure.
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7 CONCLUSIONS
This report details the findings from a study to investigate the use of ICT to automate the
context-sensitive dissemination of health and safety information. The initial concept evaluated
was the potential for design software to notify a user of relevant health and safety material when
their actions within the software (decisions) affected health and safety. This study demonstrated
that this concept has many benefits for all the stakeholders of such a system and in particular
highlighted many significant advantages (motivators) for the end user of the system. The study
then identified suitable technologies, such as XML, for the development of the ICT system and
discovered these technologies were consistent with current developments in software design.
During the initial stages of this project it became evident that the potential for using ICT to
disseminate up-to-date, context-sensitive health and safety information were far greater than the
initial concept discussed above. Consequently, the scope of the study was broadened to
consider all the potential dissemination routes for electronic health and safety information and
highlighted vast potential for an automated dissemination system. The functional requirements
of an automated electronic system were therefore defined based on the broadest interpretation of
potential communication channels. The subsequent system specification highlighted four key
elements for an automated dissemination system:
·
·
·
·

A Uniform Access Layer for consistent access to health and safety resources;
Toolkits for enabling software access to the Uniform Access Layer;
Tools for authoring of information;
Tools for monitoring usage of the dissemination system.

The essential feature of an automated dissemination system, which can be accessed via
numerous access channels, is a neutral interface or Uniform Access Layer. This layer enables
consistent access to a variety of health and safety resources in different formats. Consequently,
toolkits can be used by developers to provide fast and efficient access to the Uniform Access
Layer and to implement the required functionality with minimal development overheads.
It is now evident that the initial concept under consideration (communication with design
software) is just one of the potential dissemination routes for an automated electronic contextsensitive dissemination system. It is also important to note that the broader scope of the
dissemination system does not significantly alter the system specification and consequently the
same ICT technologies initially identified are still applicable (i.e. careful structuring will enable
a more powerful extensible dissemination system to be developed for minimal additional
resources).

7.1

Future Work

This feasibility study has clearly demonstrated the potential of an automated health and safety
dissemination system. It has defined functional and system specifications and also identified
appropriate technologies for system development. Therefore, a development plan for further
advancement of the dissemination system is provided. The initial focus of further development
should be the Uniform Access Layer and the protocols for communication with this layer. Once
this neutral interface has been defined the subsequent development of toolkits for access via
different communication channels can be undertaken in response to developer demand.
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The concept of the Uniform Access Layer is to provide a consistent source of access to
background information in various formats and is particularly beneficial for accessing existing
resources. Nevertheless, significant advantages have been identified to warrant the precise
structuring of newly generated information. Consequently, there is an urgent requirement to
develop approved XML schema for key information sources and in particular for capturing of
information from accidents and incidents needs attention. A working group should be
established to facilitate the development of an agreed Health and Safety XML schema. This
working group should represent a broad spectrum of industries to ensure that the agreed schema
is widely applicable. The development of XML schema is already underway within a range of
topic areas and working with these initiatives will enable beneficial exchange of ideas. For
example, the Dublin Core Metadata Initiative (DCMI) is promoting the development of
specialized metadata vocabularies for describing resources, building on the initial XML schema
developed within the Dublin Core Metadata Element Set15.
Finally, several additional opportunities for improving dissemination of health and safety
information to small organisations (the target audience) were identified. Some of these are not
directly related to the operation of the dissemination system and could consequently be
undertaken in parallel. In particular the National Universities for Industry offer powerful
vehicles for disseminating health and safety information and it is recommended that a more
formal procedure for addressing health and safety issues in their newly commissioned material
is prototyped.

15

The Dublin Core Metadata Element Set (DCMES) was the first metadata standard deliverable out of the
DCMI and provides a semantic vocabulary for describing the "core" information properties, such as
"Description" and "Creator" and "Date".
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