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Health and safety by design is the elimination, reduction or control of health and safety risks by

considering those risks at the design stage. Poor planning of new or modified works can fail to

take simple steps to avoid future hazards to passengers and workers.

If the impact of a change on the whole railway system throughout the lifecycle is not considered

early, risks may be designed in and require ongoing operational controls. These risks affect those

constructing, operating, maintaining and using the railway.

A failure to identify and address risks early increases the likelihood of incidents and ill health,

introduces unnecessary hazards, and results in systems and equipment that are more costly and

less efficient to use, maintain or operate safely.
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Risk drivRisk drivers and long-ters and long-tererm em exposurxposureess

Decisions made at the earliest stages of a project can significantly influence safety outcomes

across design, construction, operation, maintenance and de-commissioning. Risk management is

iterative and begins at concept stage.

As design evolves, each option should be examined in increasing detail with the goal of identifying

and eliminating hazards from the outset. If these opportunities are missed, hazards may persist

for the whole life of infrastructure or equipment.

CCostost, ef, effficiency and perficiency and perforormancmance riske riskss

Early-stage decisions can overlook long-term safety and cost benefits. Applying health and safety

by design principles leads to more effective, efficient and sustainable safety outcomes over the

life of the project.

Designing out a hazard early can remove the ongoing cost of managing that hazard over the

operational life of the system, infrastructure, equipment or rolling stock.

Systems that are designed to be simple to use and maintain are less costly to operate by lowering

maintenance requirements. Systems can also be designed to learn over time, helping operations

become more efficient.

Every incident or injury represents lost time, delays and additional costs and the potential for civil

claims or enforcement action. Better planning, design and construction and manufacturing work

to take advantage of newer methods and technologies can reduce exposure to health and safety

risks.

SSystystem-wide and human fem-wide and human factactors riskors riskss

Health and safety by design requires taking a holistic view of how activities and projects interact.

Disparate design decisions can combine to increase risk if systems interactions are not

understood and planned for.

Risks can arise where designers lack sufficient briefing on potential uses and users of the systems

they are planning, leading to incorrect assumptions and new risks being created.



CCyber syber securitecurity and sy and sofofttwwarare riske riskss

Cyber security is increasingly important for protecting digital systems and ensuring they are not

tampered with. Risk arises if cyber security issues are not addressed in specification, design and

purchasing.

Problems with technology and computer systems may also arise from poor planning, design,

configuration or maintenance rather than hostile attacks. Clear requirements, simple logic, fail

safe behaviour, human centred interfaces, controlled change, and whole life safety thinking are

essential to reducing reliance on people, procedures, and supervision.

ORRORR’’s perspectivs perspective on the riske on the risk

ORR wants industry to move from learning only after incidents occur to proactively identifying

and designing out potential issues before they arise.



Where Health and safety by design is not applied, hazards may be embedded in systems or designs,

requiring compensatory controls and increasing long-term risk, ill health, incidents and

operational costs.
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