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A B S T R A C T

Blue and green infrastructure (BGI) provides a wide range of ecosystem services (ES) and other benefits when
managing stormwater, beyond flow and pollution control. A number of tools have been developed to value these
benefits. In the UK, stormwater measures that utilise BGI are known as Sustainable Drainage Systems (SuDS).
This paper outlines the Benefits of SuDS Tool (B£ST), developed in the UK by the Construction Industry Research
and Information Association (CIRIA) for valuing the benefits of BGI stormwater measures. The tool has been
applied to case studies across Europe. B£ST includes a set of benefits based on ecosystem services applied to the
use of BGI for stormwater management. The paper focuses on the uncertainties in this multiple benefit assess-
ment, detailing the processes used in the tool. Examples illustrate the scale of the uncertainties in tools like B£ST.
The uncertainties when using BGI valuation tools such as B£ST to help inform the delivery of stormwater
measures are demonstrated in the paper as potentially of sufficient magnitude to warrant explicit consideration
by professionals and decision makers.

1. Introduction

Traditional approaches to urban drainage utilise buried pipes
aiming to get the water away from urban spaces safely and quickly,
providing various benefits, mainly to human health and safety, via
flood control and the disposal of contaminated urban runoff. In con-
trast, sustainable drainage systems (SuDS, as they are known in the UK),
utilise measures for stormwater management comprising blue and
green infrastructure (BGI), open bodies of water such as ponds, and
naturally vegetated areas, respectively. BGI measures as part of
stormwater management schemes aim to utilise nature as infrastructure
in order to maximise the overall benefits to society (e.g. Ozdemiroglu
et al., 2013; Xing et al., 2017; EEA, 2017).

Worldwide there are many examples that illustrate the added value
of BGI used in this way (e.g. Chini et al., 2017; Philadelphia Water
Department, 2011; Rosetti, 2013; Fenner, 2017; Silvennoinen, et al.,
2017; Alves et al., 2018). Examples of the additional benefits that BGI
measures provide are shown in Table 1. Fig. 1 shows an illustration of

BGI for stormwater management.
Sector-specific tools that account for aspects of BGI that are amen-

able to valuation are increasingly available, but few explicitly include
uncertainty (Montalto et al., 2011; Ashley et al., 2018a).

The UK water industry and environmental regulators have funded
the Benefits of SuDS tool for valuing the benefits of BGI for stormwater
management (CIRIA, 2016). B£ST is structured around ecosystems
services (ES) and it gives insight into the relative scale of benefits and,
importantly, who these benefits accrue to.

Decision makers need to be confident that any SuDS scheme will
deliver the benefits as expected. Many of the schemes analysed with B
£ST show that the benefits are often greater in areas not typically as-
sociated with traditional stormwater control (Ashley et al., 2018b),
such as environmental amenities, which are reflected in property va-
lues. Uncertainties in the valuation of these benefits need to be iden-
tified, included and explored as part of scheme selection. However,
although there is a broad literature on uncertainty in analysing
stormwater management measures, and many studies on uncertainties
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