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The safety and reliability of engineering structures in the built environment are of crucial importance for society. However,

improving structural safety by building more robust structures also increases their monetary cost and environmental

burden. This represents a trade-off between different aspects of sustainability, which is not fully considered in current

literature and building codes such as ISO2394 and EN1990.

To address this, a novel framework is proposed to establish target reliabilities for structures, taking broad sustainability

into account. A distinction is made between two types of target reliability values: an optimal value based on minimising

total lifetime costs, and an acceptable value based on reaching a sufficient relative investment into life safety

improvement.

In current literature, cost functions are used to derive these two values based on lifetime monetary costs discounted to

their net present value, without consideration of environmental effects. To construct the new framework, this paper

proposes two improvements to this approach. First, environmental burdens are taken into account through a shadow-

costing scheme. Special consideration is given to discerning which cost factors should influence the optimal, acceptable

or both reliability values. Second, differential discounting is proposed to reflect how time preferences differently affect

social, environmental and economic considerations. Together, these two augmentations allow for a more comprehensive

view of the costs and benefits of increased structural safety.

In future research, the framework proposed in this research can be used to calculate the target reliability of a specific

structure, or to derive general norms for structural safety.  This will reflect the societal desire for sustainable development

in the built environment better than the status quo.
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