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T
he need for a R

esearch R
oad M

ap
Short and long-term

 business needs w
ithin the w

ater
and w

astew
ater sector requires targeted investm

ent
in research and innovation.

T
he B

arriers to Innovation R
eport (2007)

com
m

issioned by U
K

W
IR

, D
efra and O

fw
at

identified a m
isalignm

ent of expectations betw
een the

supply-chain and the w
ater com

panies, regulators
and governm

ent.

It recom
m

ended “to replace fragm
ented, ad-hoc or

short-term
 strategies w

ith an aligned m
ulti-

stakeholder vision, strategy and im
plem

entation
plan for the U

K
 w

ater industry’s innovation needs
and priorities”.

T
he six largest U

K
w

ater utilities, acting as
the R

esearch Foresight
Partnership (R

FP) w
ith

W
R

c, have developed
som

e high level R
&

D
roadm

aps and asked
U

K
W

IR
 to build on

them
 to produce a

strategic view
 for the

industry.

U
K

W
IR

’s
R

esearch
S

trategy
U

K
W

IR
 has captured

the m
ajor challenges

faced by the industry in
tw

elve them
es that

com
prise six ‘vertical’

business processes of
the w

ater industry and
six ‘horizontal’ (cross-
cutting) issues.

R
elationships betw

een these tw
elve strategic research

them
es are presented as a m

atrix, show
n overleaf

w
ith the U

K
W

IR
 B

oard’s strategic intent.

T
his m

atrix has been used to provide an overview
 of

the industry’s investm
ent during the past A

M
P

cycles, w
hich have then been projected forw

ard to
2030.
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D
rivers for Innovation and R

esearch
T

he contour m
aps show

 that the greatest investm
ent

is associated w
ith A

sset Stew
ardship and that this is

consistent across all A
M

P periods. T
he changing

response to the key regulatory directives is apparent:
D

rinking W
ater D

irective in 1984-1999, U
rban

W
astew

ater and B
athing D

irective in 1995-2004,
C

ryptosporidium
 regulations in 2000-04.

Projecting forw
ard, the key issues relate to the W

ater
Fram

ew
ork D

irective, m
etering, ageing assets (those

installed in A
M

P1 and A
M

P2 in addition to the pre-
existing underground infrastructure), energy and
carbon em

issions, sustainability and clim
ate change.

T
his view

 accords w
ith U

K
W

IR
’s set of high level

drivers for the next 20 years, som
e of these are m

ore
certain than others.

T
hirty specific issues w

ere
identified by the R

FP, and
five prioritised them

es have
been developed into detailed
R

esearch R
oad M

aps.

T
hey show

 business focused
outcom

es that can be
achieved through investm

ent
in research over the next 25
years (see figures 1 to 5).

T
he strategic view

 –
w

hat next?
T

hese m
aps set out a new

shared industry vision: a
fram

ew
ork that provides

direction for the supply
chain and the research
com

m
unity that leads to the

w
ater utilities m

edium
 and

long term
 needs.

G
overnm

ent can use them
 to target research and

innovation platform
s that support the developm

ent of
new

 technologies and system
s that can directly

benefit the U
K

.

T
hese roadm

aps, if appropriately supported, can help
both the research com

m
unity to target their efforts

and the supply chain to provide the required
technologies and system

s w
hen they are needed.

E
nergy M

anagem
ent

E
nergy-optim

ised conventional treatm
ent and

netw
orks new

 carbon-neutral and carbon-negative
processes.

U
nderground A

ssets
R

eal-tim
e condition m

onitoring and early w
arning of

failure w
ith full 3D

 location and m
apping.

Leakage
L

ocalisation and repair of leaks in live system
s w

ithin
an agreed ‘sustainable-level-of-leakage’ regulatory
fram

ew
ork.

Intelligent M
etering

U
niversal m

etering w
ith tariff structures that support

dem
and m

anagem
ent and provide real-tim

e data on
consum

ption.

C
hem

ical Free T
reatm

ent
B

iological nutrient rem
oval from

 w
astew

ater at all
scales, ‘chem

ical-free’ production of drinking w
ater

and accepted direct re-use of w
astew

ater.
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T
his coherent view

 of need w
ill help to provide a

focus to enable stakeholders to w
ork together to

agree plans and strategies. T
here are exam

ples of how
this approach is w

orking.

T
he V

IST
A

 program
m

e is developing the softw
are

and system
s to enable 3D

 m
apping of the

underground asset base, it has m
obilised £2.9m

 (£1m
from

 D
T

I) and has brought together universities,
utilities and their supply chain.

T
he F

ats O
ils and G

reases (F
O

G
) program

m
e w

ill
reduce the problem

s created by disposal of Fats, O
ils

and G
reases to sew

er, currently costing the U
K

 £20
m

illion a year. It has brought together G
overnm

ent,
universities and utilities and has m

obilised £1.3m
.

T
hese aspirational program

m
es have defined

outcom
es linked to im

proved operational and capital
efficiency. T

he focus on clim
ate change, and the U

K
G

overnm
ent’s aspirations m

ay w
ell lead to a need for

further expansion of the R
oad M

aps to include:

R
educed per capita ‘W

ater footprint’
im

proved location and repair of leakage
intelligent use of m

etering and tariffs
increased reuse and recycling
w

ater efficient hom
e appliances.

R
educed ‘C

arbon
F

ootprint’
new

 energy
generating
processes for
w

aste and
w

astew
ater

treatm
ent

real-tim
e netw

ork
&

 pum
ping

optim
isation

im
proved location

and repair of
leakage
energy efficient
treatm

ent processes.

R
educed disruption due to failure
accurate real-tim

e condition, perform
ance and

control of underground assets
intelligent assets, accurately m

apped, easy to locate
robust, resilient, and responsive m

aterials for
replaced assets
low

/no-dig for asset repair and replacem
ent.

T
hese R

oad M
aps are a starting point. T

hey w
ill

be used to stim
ulate debate and w

ill be further
developed and updated in discussion w

ith
regulators, governm

ent, the research com
m

unity
and the supply chain.

A
dditional background to the R

FP
A

dditional background to the R
FP

A
dditional background to the R

FP
A

dditional background to the R
FP

A
dditional background to the R

FP
M

aps
M

aps
M

aps
M

aps
M

aps
T

he m
aps show

n in Figures 1 to 5 w
ere

developed by the R
FP follow

ing a series of
w

orkshops attended by operational, planning,
procurem

ent, m
anagers and scientists, academ

ics
and representatives from

 the supply chain.

T
he m

aps represent the view
s of the U

tilities
R

&
D

 com
m

unity and set out the likely pressures
on the w

ater sector over the next 25 years.

T
hey define the required outcom

es and identify
w

here benefits could be obtained from
 investm

ent
in research and innovation by the w

ater utilities,
the supply chain and the research com

m
unity.

T
hey provide a coherent m

edium
 and long-term

term
 research road m

ap for the w
ater industry to

2030.
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Figure 6 show

s
each regulatory
period w

ith a
forecast to 2030.
O

FW
A

T
 reports

have been used to
build a picture of
the capital and
operational spend
over each of the
past regulatory
period, w

hich has
then been
distributed across
the U

K
W

IR
m

atrix.

T
he pictures can be view

ed as contour m
aps,

w
ith peaks representing the greatest spend. T

he
future projections are based on industry view

s of
the pressures that the industry m

ay face.

E
ach m

ap is a sum
m

ary of the m
ain drivers that

shape the pattern of investm
ent, an indication of

the m
ain technology areas of capex/opex spend

and an estim
ate of annual total spend on R

&
D

 by
the industry.
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Figure 1. STRATEGIC MAP: ENERGYFigure 1. STRATEGIC MAP: ENERGYFigure 1. STRATEGIC MAP: ENERGYFigure 1. STRATEGIC MAP: ENERGYFigure 1. STRATEGIC MAP: ENERGY           Size of blot approximates level of importance/activity/spend (high, medium, small)

               THEMES Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste
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Asset Stewardship

Customer Service

Balancing Supply
and Demand

Environmental & Public
Health Protection

Sustainable Development
& Climate Change

Regulation

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

AWARENESS AND
INFORMATION
EXCHANGE

TECHNOLOGY
SUPPLY-CHAIN

IMPACT ON W.Co.
SYSTEMS AND
PROCESSES

LEGISLATION &
REGULATION

STAKEHOLDER
INTERACTION

Fully optimised conventional
treatment in terms of energy use
and generation.

Increasing availability of low-
energy or energy generation.

Maximised biogas production
and carbon-neutral and carbon
negative treatment generation

Full understanding of current
energy consumption wastage.
Process-level benchmark to

compare on site-specific basis

Awareness of emerging
technologies in terms of

energy efficiency Ongoing awareness and communications of developments and technology solutions
for minimising energy useDefined optimum energy

efficiency of existing systems

Full understanding of water
industry carbon footprint: direct
emissions embedded emissions

and negative emissions
Full understanding of options to

maximise energy production from waste

Tools for
monitoring energy

consumption
without sub-

metering

Methods to recover energy
from operational activities:

e.g. hydro power

Optimised conventional treatment in terms of
carbon footprint: neutral/negative processes

Tools to assess all
activities in terms of GHG

/ net Env Imp

Improved methods for biogas
production and use Development of low net energy treatment: low tech:

small & local
List of current low
energy / low carbon

processes and
equipment

Ongoing development of low energy units: pumps, blowers, etc.

Understanding of long-
term energy/market

Defined long-term strategy.
Waste treatment or waste
management and energy

production, sludge as waste
or as energy source

Best practice in
distributed generation

Established national water
industry energy policy

Understanding of role of water industry in
meeting CO

2
 targets, scope for renewables,

recovery, trading, etc (prior to 2012)

Development of low net energy treatment: high tech: fuel cells

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

KEY REQUIRED OUTCOMEEEEES



2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

AWARENESS AND
INFORMATION
EXCHANGE

TECHNOLOGY
SUPPLY-CHAIN

IMPACT ON W.Co.
SYSTEMS AND
PROCESSES

LEGISLATION &
REGULATION

STAKEHOLDER
INTERACTION

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

Figure 2. STRATEGIC MAP: UNDERGROUND ASSETS - Condition, location, risk managementFigure 2. STRATEGIC MAP: UNDERGROUND ASSETS - Condition, location, risk managementFigure 2. STRATEGIC MAP: UNDERGROUND ASSETS - Condition, location, risk managementFigure 2. STRATEGIC MAP: UNDERGROUND ASSETS - Condition, location, risk managementFigure 2. STRATEGIC MAP: UNDERGROUND ASSETS - Condition, location, risk management
Size of blot approximates level of importance/activity/spend (high, medium, small)

* Real-time condition monitoring
and early warning of failure

* accurate location of all assets in
3-D from above the ground
assets and 3-D visualisations at
street level

* risk-based prioritisation based
on real data and accurately
calibrated deterioration models

* consistent risk management
across all assets

Defined ‘lead indicators’ of
deterioration for predictive

modelling and full
understanding of regional

granularityUnderstanding and
awareness of

technologies and systems
applied by other owners
of underground assets

Software to
generate 3-D

images at
street level

Passive/intelligent
asset tags, located from

above ground with
database/embedded

information

Robust Capex
and Opex models

‘Idiot-proof’ and ‘future-
proof’ common format

data acquisition and
storage systems

Robust forecasting tools,
KPIs and deterioration

lead indicators

Strategic optimisation
and investment tools

Robust whole-life
costing and risk

management

Failure database for sewers and water mains: old and new assets: continuously updated

Deterioration and failure and consequence models:
continuously updated

Methods to locate and identifying
neighbouring assets Embedded sensors reporting on real time condition of assets

Ground probing radar able to locate plastic pipes

Methods for on-line
inspection of water mains

Integration of
accurate GPS

(Galileo - 2012)

Methods for on-line non destructive testing of the
condition of sewers and water (esp trunk) mains

Records and maps of underground assets in 3-D

Common
understanding of risk

Effective risk management strategy and
tactics

Full co-operation and co-ordination with other asset users, to
common format and data source

KEY REQUIRED OUTCOMEEEEES

On-going awareness and communication of developments and technology solutions for locating, monitoring and
assessing underground assets

Asset Stewardship

Customer Service

Balancing Supply
and Demand

Environmental & Public
Health Protection

Sustainable Development
& Climate Change

Regulation

               THEMES Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste Water Water Water Sewerage Wastewater Waste
resources treatment distribution treatment managem't resources treatment distribution treatment managem't resources treatment distribution treatment managem't resources treatment distribution treatment



AWARENESS AND
INFORMATION
EXCHANGE

TECHNOLOGY
SUPPLY-CHAIN

IMPACT ON W.Co.
SYSTEMS AND
PROCESSES

LEGISLATION &
REGULATION

STAKEHOLDER
INTERACTION

KEY REQUIRED OUTCOMEEEEES

Figure 3. STRATEGIC MAP: SUSTAINABLE LEAKAGEFigure 3. STRATEGIC MAP: SUSTAINABLE LEAKAGEFigure 3. STRATEGIC MAP: SUSTAINABLE LEAKAGEFigure 3. STRATEGIC MAP: SUSTAINABLE LEAKAGEFigure 3. STRATEGIC MAP: SUSTAINABLE LEAKAGE Size of blot approximates level of importance/activity/spend (high, medium, small)
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Asset Stewardship

Customer Service

Balancing Supply
and Demand

Environmental & Public
Health Protection

Sustainable Development
& Climate Change

Regulation

Sustainable leakage management
delivering:

* real time detection of leaks at
sub-DMA level

* localisation and repair of leaks
at sub-DMA level in live
systems

* use of sustainable level of
leakage instead of economic
level of leakage

* reduced leakage in new assets

Full understanding of
the capabilities of

current technology for
leak detection,

quantification and
repair on distribution

and trunk mains

Full understanding of the
nature and causes of

leakage in plastic pipes

Non-intrusive leak repair systems for large
diameter mainsImproved installation of plastic

pipes by contractors to reduce leak
development Methods for rapid

replacement of lead
service pipes

Understanding of  the
acoustic characteristics of

leaks: location and
quantification

Methods to localise leaks at sub-DMA
level: distributes (wide area)

monitoring and other non-invasive
methods

Improved efficiency of
leak location

Methods for
quantifying leak size
prior for excavation Improved targeting of leak

pinpointing activities / greater
efficiency

Real time detection of leaks at
sub-DMA levelUnderstanding of impact of

mains rehab on leakage levels
Understanding of
impact of DMA
meter failure on
leakage levels

Improved efficiency and
returns on leak repairs
through more effective

prioritisation Methods to localise and
repair leaks at sub-DMA

level in live systemsUnderstanding and awareness
of the true impact of pressure

management

Intelligent boundary valve
management

Sustainable level of leakage
concept acceptable to

regulators
Understanding of leakage in
the context of sustainability:
energy costs, TMA, climate

change, carbon footprint,
mains deterioration

Acceptance by customers of the
sustainable level of leakage

concept

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030
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KEY REQUIRED OUTCOMEEEEES

Figure 4. STRATEGIC MAP: INTELLIGENT METERINGFigure 4. STRATEGIC MAP: INTELLIGENT METERINGFigure 4. STRATEGIC MAP: INTELLIGENT METERINGFigure 4. STRATEGIC MAP: INTELLIGENT METERINGFigure 4. STRATEGIC MAP: INTELLIGENT METERING Size of blot approximates level of importance/activity/spend (high, medium, small)
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resources treatment distribution treatment managem't resources treatment distribution treatment managem't resources treatment distribution treatment managem't resources treatment distribution treatment managem't

Asset Stewardship

Customer Service

Balancing Supply
and Demand

Environmental & Public
Health Protection

Sustainable Development
& Climate Change

Regulation

Cost-effective, universal customer
metering delivering:

* tariff structures which support
demand management, are
equitable and address
affordability issues

* wider benefit for network
operators

Full understanding of the
technical capabilities of

existing systems, integration
of the experience and

technology from overseas,
and gas and electricity sectors

Ongoing awareness and communication of developments and technology solutions for metering across utility sector

User specifications for
meter systems,

including date &
functional requirements

Agreed standards

On-going technology development/improvement

List of
development /

adaptation needs

Delivery of cost effective solutions

Cost-benefit
models

Added
benefits

identified
and

quantified

Full integration and
implementation of new

company systems

Universal
metering funding

agreed with
OFWAT

Fully tested tariff and
charging models to

replace rateable value

Full understanding of
customer attitudes,

affordability and social
issues Identified solutions for ‘difficult

cases’, flats etc
Education campaign for customers to

demonstrate benefits of wider
metering

Full acceptance by customers of
wider metering

Ongoing steering of development /
improvement

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030



Figure 5. STRATEGIC MAP: (CHEMICAL FREE) TREATMENTFigure 5. STRATEGIC MAP: (CHEMICAL FREE) TREATMENTFigure 5. STRATEGIC MAP: (CHEMICAL FREE) TREATMENTFigure 5. STRATEGIC MAP: (CHEMICAL FREE) TREATMENTFigure 5. STRATEGIC MAP: (CHEMICAL FREE) TREATMENT Size of blot approximates level of importance/activity/spend (high, medium, small)
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Asset Stewardship

Customer Service

Balancing Supply
and Demand

Environmental & Public
Health Protection

Sustainable Development
& Climate Change

Regulation

* fully optimised
conventional treatment
with automatic operation

* non-chemical / minimum
chemical drinking water
treatment processes

* added-value disposal of
waste sludge

* production of drinking
water from wastewater

* cost effective nutrient
removal at all scales

* low sludge production
biological treatment

Drinking water

Both waters

Wastewater

Detailed understanding of coagulation

Detailed understanding of iron
chemistry in science

Understanding of options
for re-use of sludge

Improved understanding of biological
nutrient removal, struvite etc

Detailed understanding of capabilities
of oxidation / biodegradation
treatment for drinking water

Knowledge base for new process operation and management

Small works practice for P removal
Cost-effective recovery of metal coagulant

Alternative, organic/degradable coagulants

Optimisation sludge
treatment/biogas

production

Improved
understanding of

sources of P
Reduction in P in wastewater

Improved dosing and
mixing technologies

Increased automation
and real time control

Long term view of
the supply /
market for
treatment

chemicals: esp
iron and chlorine

Understand long term
implications of disposal of

sludge, especially with
respect to metal content

Alternative added-value routes
for sludge and wastes use of

struvite bulking material

Alternative added-value routes
for the disposal of sludge

Efficient
production of
drinking water

from wastewater

Acceptance of wastewater re-use for drinking

Wastewater treatment processes
that produce less sludge

Understand the
sustainability of
chemicals and

materials (GAC) used
and produced in

treatment

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

AWARENESS AND
INFORMATION
EXCHANGE

TECHNOLOGY
SUPPLY-CHAIN

IMPACT ON W.Co.
SYSTEMS AND
PROCESSES

LEGISLATION &
REGULATION

STAKEHOLDER
INTERACTION

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2024 2026 2028 2030

KEY REQUIRED OUTCOMEEEEES

Increased use of
grey-water

Processes for small
works for N/P

removal

Instrumentation/sensors for P and
Fe measurement
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