
Enhancing Water Services 

Resilience: Perspectives

Dr Sarah Ward



Overview

• UK water sector contexts – it’s complicated

• Public and private supplies

• Resilience in governance

• Resilience in water policy and regulation

• Resilience in water research

• Resilience in practice

• Summary

• Acknowledgements



UK Water Sector Context/s – it’s 

complicated…
 England: private companies for wholesale 

and retail to household customers but 

separate retailers for non-household 

customers

 Wales: employee owned company (a not-

for-profit organisation with no 

shareholders)

 Scotland: government owned company for 

wholesale but with water retailers (licenced 

providers) for non-household customers

 Northern Ireland: government-owned 

company



That’s public supplies, there’s also 

private supplies…

http://www.bgs.ac.uk/research

/groundwater/waterResources

/GroundwaterInUK/2015.html

 4K boreholes & 

some large 

springs = large 

private, industrial 

or agricultural 

supplies

 ~20K boreholes, 

small springs and 

wells provide 

private water 

supplies for at 

least 80K people



What does resilience in governance 

look like in this diverse context?
(even more complicated!)

From: Ward et al. (to be submitted) Animating inter-organisational resilience: 

social network analysis of water governance in the UK. Ecology & Society



Resilience in water policy & 

regulation

http://www.legislation.gov.uk/ukpga/2014/21/contents/enacted

CHAPTER 3 Regulation of the water industry

General duties of the Water Services Regulation Authority

22.Primary duty to secure resilience

27.Water resources management plans for England: resilience

• promote long-term planning and investment, and the 

use of a range of measures to manage water resources 

in sustainable ways

• increase efficiency in water use and reduce demand for 

water to minimise pressure on water resources



Environment Agency

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/504682/ea-

analysis-water-sector.pdf

“we treat resilience as the capacity to 

maintain essential services under a 

range of circumstances from normal 

to extreme”



Defra

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fil

e/504681/resilience-water-sector.pdf

Securing resilience 6.

• Roadmap sets out plans to enhance policy 

framework, building on discussions with water 

industry, regulators, consumer groups and other 

water users to understand priorities for reform 

• Part 1 sets out how we will enable water 

companies to enhance the resilience of the public 

water supply. Some industries take water directly 

from rivers or groundwater

• Part 2 explains how we will support these 

businesses to manage their resilience risks, 

including through closer collaboration with water 

companies

• Part 3 sets out how we will enable water 

companies to enhance the resilience of the 

sewerage network

• Part 4 sets out how we will work with Ofwat to 

enhance the sector’s resilience



Ofwat

https://www.ofwat.gov.uk/wp-content/uploads/2017/09/Resilience-in-the-Round-report.pdf

• Corporate resilience: ability of 

organisation’s governance, 

accountability & assurance processes 

to help avoid, cope with & recover 

from disruption of all types, anticipate 

trends &variability in business 

operations

• Financial resilience: organisation’s 

ability to avoid, cope with & recover 

from disruption to its finances

• Operational resilience: ability of 

organisation’s infrastructure & skills to 

run that infrastructure, to avoid, cope 

with & recover from disruption in 

performance

The concept of “resilience in the round” 

is at the core of how companies should 

approach this issue



Resilience in water research



Resilience Shift
http://resilienceshift.org/progress/



http://www.safeandsure.info/

Impact

Consequence
Water System

Cope

Safe  Reliable - “the degree 

to which the system minimises 

level of service failure 

frequency over its design life 

when subject to standard 

loading”:

Rel = min (failure: probability)

Sustainable (Su) - “the degree

to which the system maintains levels of service in the long-

term whilst maximising social, economic and environmental 

goals”: 

Sus = max (capital: social, economic, environmental)

Resilient (Re) - “the degree to which the system minimises 

level of service failure magnitude and duration over its 

design life when subject to exceptional conditions”: 

Res = min (failure: magnitude, duration)

“Individual systems of 

provision, such as 

water infrastructure and 

water resources”

“The degree of non-

compliance with the defined 

level of service”

“Efforts to increase system 

reliability and resilience”

“Better protected or 

prepared”

“Any outcomes and 

effects of the impacts 

(i.e. non-compliance with 

a level of service) on 

each pillar of 

sustainability”

Threat

MitigateLearn

“Any actual and/or likely event with the 

potential to reduce the degree to which the 

system delivers a defined level of service”

“Reducing the threat”

“Embedding experiences and 

new knowledge in best practice”

Adapt

“Safe” 

&

“SuRe”

Safe&SuRe



Safe&SuRe – sector culture change

Baker et al. (2018) Resilience learning for water sector culture change. 6th EWA-JSWA-WEF Joint Conference on The Resilience 

of the Water Sector, 15-18th May, Munich (Keynote)



Drought & flood stories & memories

McEwen et al. (2017) Sustainable flood memories, lay knowledges and the development of community resilience to future flood 

risk. Transactions of the Institute of British Geographers, 42 (1). pp. 14-28. ISSN 0020- 2754. http://eprints.uwe.ac.uk/29509

http://dryproject.co.uk/ https://esrcfloodmemories.wordpress.com/



Resilience in water practice

https://utilityweek.co.uk/six-ways-water-companies-are-addressing-resilience/



Water UK

https://www.water.org.uk/policy/improving-resilience



South West Water

http://www.southwestwater.co.uk/globalassets/document-repository/our-vision-2020-2050/sww-resilience_online.pdf



Bristol Water https://www.bristolwater.co.uk/help-support/work-in-your-

area/southern-resilience-scheme/

https://www.100resilientcities.org/cities/bristol/



Welsh Water

• We identified around 60 shocks and 

stresses that Welsh Water might be 

vulnerable to

• We then developed a best practice 

resilience framework, drawing on our 

global experience of resilience 

planning for cities and infrastructure

• We applied this framework to identify 

areas of best practice and areas for 

improvement within Welsh Water

• We arrived at a series of initiatives 

that can embed resilience into all 

aspects of the business including 

people, infrastructure, use of natural 

resources, finances, leadership and 

strategy

https://www.arup.com/projects/welsh-water-resilience

“A new way of thinking about 

resilience”

http://emps.exeter.ac.uk/media/universityofexeter/emps/engineering/research/safesure/demonstrators/DCW

W_Rainscape_-_Michelle_Russ.pdf



Anglian Water

http://slideplayer.com/slide/8149121/



United Utilities

https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/looking-to-the-future/measuring-resilience-in-the-water-industry_final.pdf



Summary – we have looked at enhancing water 

services resilience perspectives…

• In a diverse water sector context (the UK)

• Across public and private water supplies

• In the water governance domain

• Across water policy and regulation

• In water research

• Embedded in water sector practice

• It is both complex & multi-faceted with no 'quick win'

• Resilience, like sustainability is a journey, not an 

end point
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Thank you

Questions?

http://www.lrfoundation.org.uk/

