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Abstract

This document presents New Business Opportunities identified by the consortium around the world. Collec
the consortium has engaliyedtlyn discussions with water utilities in the UK, Forigdébng, China & the
Philippines, investigating in depth the market opportunitiésrthatidshianWater Platfarhe consortium

has also engaged with utilities across Europe usingrelirsegisl media to gather broader business
opportunity knowledge. In addition, for saftwpamies there are Smart technologies developed in the
UrbanWater platform tlaatt loe leveraged to help addriealienges currently facedititifies and other
organisations in other sectors. Funding from the EC through the FP7 program contributed towards the act
undertaken to identify business opportunities and develop this document.

The business issues faced by Water Utilities provide a strong business case to justify investment in an ICT pl
such as UrbanWatkfater is a limited natural resource globally and more particularly in urban areas. Currentl
providers of smart systéace the challenge of building a strong business case to attract water utilities for thes
investments. The issues faced by Water Utilities include budgetary, support from their government,
predominantly only clesesiem solutions from vendoifsitidatr software integration when pooling smart water
technologies to a platform.

The UrbanWater Platform potentially has a large role to play in the global water industry. In many countries,
is aging water infrastructure and therefore theferidrivaraor adoption of smart water technologies. Aging
water infrastructure implies leakages, bursts, and increased number of customer complaints. Regule
compliance is another important driver for this market. Worldwide, water regulatandbtidiestecter
environmental standards.

Finally, business opportunities have been identified in other sectors including Healthcare, Transport, Medi
Defence. In addition, these areas could be part of a smart cities program whereibikretes deeglops

a flexible, extensible, fytooef platform maximising the use aftapdards. The platform could host, manage

and deliver a diverse range of-sityaapplications to citizens and businesses, deligity datarservices

and sipport innovation.

This version of the document has undergone a number of revisions after ongoing in depth review by the \
consortium. As well as receiving a broad update to incorporate work carried out since the initial submission
document,ithversion addresses the requests raised by the external review panel.
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Introduction

1.1 Objectives of the UrbanWater Project

Improving the efficiency of water management in Europe is recognized as essential for overcoming the gre
exposure of European countries to increasing populations and water scarcity and droughts.

The bjective of the UrbanWater Prdjgpt//Grbanwadet.edy is to enable better -tmend water
management imbanregionswherdi 1 7 % of t he abstracted water i s U
househods, the public sector aneb[lfonmdrddedilss si nesses)

The project will develop an innovative Information & Communication Technology (ICT) based platform fc
efficient, integrated management of water refbarsgstem will benefit consumers, water utilities, public
authorities, the environment and the general public in terms of:

A Providing consumers with comprehensive tools enabling them to use water more efficiently, thereby b
adapting overall consionpb the supply possibilities.

A Helping water utilities to meet demand at the right price, according to its pattern of consumption.

A Fostering new partnerships between stakeholders so as to ensure the successful development of the sy
and thevolution of the European Water Sector as a glabal leader

ThelUWMS will likely incorporate:

A advanced metering solutions

realtime communication of supply / demand data

new data management technologies withegaédictive capability
supply / deand forecasting

demand pattern interpretation

decision support systems

adaptive pricing

To o To Po Io Io Do

user empowerment solutions

The UrbanWater consortium includes ICT companies, research organizations, water utilities and authoritie
complementary capaxiied knowow. Two water utilities included in the group will undesizdde large
validations on their water supply systems, thus promoting a final outcome that is close to the market and 1
consumers. The final outcome of the project willesraadhioeroperable with energy and water management
schemes, thus positively impacting not only water consumption, but overall usage of natural resources throu
Europe.
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1.2 Objectives of WP Market analysis and new business opportujities
Thisdeliverable is part of the work in work phekdgeket analysis and new business opporilimgties
objectives of work packbge:
A Perform a market assessment of the European watadsdetuify key stakehqlders
A Consolidate best practices apcoming needs of main stakeholders and customers in water
management, distribution and;usage
A Perform a casenefit analysis of UrbanWater solution
A Effectively plan the IPR and exploitation strategy of the project results alignedreittishieatiarket
in terms of overall (joined) and individual [
A Identify new business opportunities in the European water sector and other analogous sectors
1.3 Obijectives of this document

This deliverabl® 1 . New WHusiness opportunitiehanwater sector and othdescribeshe business
opportunities that the UrbanWater consortium has identified as being relevant to the UrbanWater platform
and which may be of importance in the future. The document begins by outliningvéteseodtthaae

been

used to gather market intelligence before going into details about the main opportunities identified.

The document provides as much detail about each opportunity as possible without compromising commel
sensitive informationthose organisations which providanles&lwowledge of the industry.

1.4

Structure of this document

Fdlowing this introduction, the present ddoghadas the following sections:

A

Section 2 provides activities that were undertaken by theuconsaltivelop the knowledge required

to understand the present and future markets, identify the major challenges that could inhibit the commi
realisation of the UrbanWater platform and identify the opportunities that exist to the UrbanWater platf
This includes an analysis of the survey results which set the foundation for more in depth field work.

SectonBevi ews todayds smart water mar ket and wh
holistic view of the market is necessaretiad@pine benefits UrbanWater can bring to the market and
therefore the real business opportunities that exist for the platform and its component parts. Chapter 3
looks at the different areas of the smart water market relevant to Urbardk&aterlinkkeagle area

back to an opportunity in UrbanWater

Sectiod takes the market knowledge built up in chapter 3 and sets out the market opportunities that are
be the focus of the UrbanWater platform. Market opportunities are broaldcksczgateically at

the major opportunities that exist for the UrbanWater platform which means focussing on some compor
more than others depending on the market needs identified in chapter 3.

14
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A Section then looks beyond water networks and thal prekett opportunities that exist in other sectors
where similar challenges exist which could be addressed by the UrbanWater platform.

A Sectio® then provides a few case studies of live business opportunities that are relevant to UrbanWate

A Section? the gathers the input together from consortium partners to create an action plan moving forwz
for how these market opportunities will be exploited. This does nekpipi@teygizen but sets out
a high level plan for how the consortium vatietbek to commercialise the UrbanWater. platform

15
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2 Methodology and sources for business opportunities identification

2.1 Introduction

Thissectiorreviews the information gathering activities that have been undertaken to collect the knowled
required for this detailed docuetitities have been broad and deep and have enabled the consortium to
develop an unparalleled level of expertisemitligamarkets to the extent that there have already been world
first agreements signed to begin supporting major smart water markets.

2.2 Information gathering activities

The consortium has been involved in many activities to identify busines$arpbertirbihnWater platform.

Funding from the EC through the FP7 program contributed towards the activities outlined below. Without EC fi
many of these activities would not have been possible within the timeframe required for thetUrbanWater pr
Many of the opportunities identified are within the water sector but the consortium has actively looked at
industries with similar needs around data management and smart services.

The consortiums first activity was to develop a comprehgngiveoientevaluable input éamumers,
water utilities, water authorities and software .pronsdewsvey was developed by the entire consortium with
the lead taken by Scottish Water. The results of this survey aretpeesexrteedion

Building on this survey the consortiuevigaged a range of publically available documents including business
plandisted in Annex 2, published water utility meeting minutes and conclusions listed in Annex 3 and nume
online market research repgddee importantly the consortiurmchasly engaged with water utilities, water
research organisations, government departments and banks that own major stakesinmtluditey utilities
running workshops and running site visits to discuss thetamiakstrbanWater within their organisations

Below is a list of events attended as part of the consortiums market intelligence gathering program.

Tablel: Events attended as part of business opportunities intelligencergather

The Water Research Ce
water research centre, servicing utilities acros

county. GIUG is a for
Swindon, England watewtilities. Members of the consortium prese
UrbanWater to 14 water utilities at the GIUG v
whiteboard session to gather feedback on hoy
platform could meet real needs at their utiliti
WRc also runs conference for UK utilities so pa
UrbanWater team were invited to run a stand ¢
Water Research Centl Open Innovation Day. From here UrbanWater

Water Research Centi
(WRc) GIUG

(WRc) Innovation Day Swindon, Ergld presented and gathered information from utilitit
other organisations about how the ptatfitdrmeet
real needs at their organisations.
16
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SBWWI Leakage &
Metering Workshop an
Conference

The Eighth Internationi

Conference on China
Urban Water

Development and Exp

ASEM Seminar on Ne
Urbanization and
Sustainable
Management of Wate
Resources

The Water Event

Kenilworth, England

Changsh, China

Changsha, China

NEC, Birmingham, Englar

Society of British Water and Wastewater Indu:
(SBWWI) represents UK water utilities and t
UbanWater team wapresented at the workshop
conference on leakage and metering in the Uk
presented on stage at this event and then took p
workshop to gather feedback on how smart netw
meet current and future needs for the organisa
the eent. As well as utilities we met with the H
Builders Federation (HBF) to discuss UrbanWatt
builds as well as agencies and engineering com|
the sector.

In 2013, a consortium partner signédlawith the
ASEM water research centre to jointly resear
opportunities for the UrbanWater platform an

technologies in China. One aspect of this partr
was a higprofile one week conferenchiiraC

attended by all organisations in the water secta
region as well as government agencies, not on

China but around the world. Here at the confere

UrbanWater platform was presented and meetir
held throughout the week withaziaspand officials
gather feedback and identify opportunities in the
With great interest generated in the UrbanWater

at The Eighthternational Conference on China L
Water Development and Expo, members of

consortium attended the ASEM WatearsemUrbal

Water managemémexplore further the opportun

for UrbanWater in China. Thigphigjle event attend
by offials from across Europe and Asia was the
event to identify current and future opportunities
and across Asia. Meetings were held with provir
city government as well as businesses and inve
groups in China. A lecture was alsaiga/aniversit
along with water researchers from Oxford Unive

the UKG6s Centre for
culmination of the seminar was a televised sic
ceremony between one of the consortium partne
Chinese company to work os fdasupply over 1
billion Eusoof smart water products and service!
China.

The Water Event was a large UK conference ar
attended by companies in the water sector. Cor
members attended this cenée and asked questic
at the conference Q&A sessions as well as inte
many of the exhibitors including water utilities si
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Sustainability Live

NEC, Birminghaemgland

Water Research Centi

(WRc) Urban Water D: Harwell, dord, England

Space Tech 2013 Harwell, Oxford, Englanc

Investment banks anc

other organisations London, England

the commercial sector to identify opportunities
water sector.

Sustainability Live was a large UK conference a
supported by UK Trade and Investment (UKTI)
brought together delegations from China wi
organisations in the UK to identify new busin
opportunities for each partner. The team arral
through the UKTI to meet with a list of delegate
China to explore new business opportunities
UrbanWater as well as meeting with many L
organisations to explore opportunities within th

On the M™@March 2014, one of the consortium pa

ran a one day event in partnership with WRc f
water utilities to come together and discuss ope
plans and strategies for future smart water techr
The timing was chosen to coincide withvpenddK
water utilities are required to submit their five ye

to regulators which means thectuibjeuld be sharp

e v e r g rirdsl andvery currAnhex Il provides

links to the business plans and the customer ch

group reports dissed during the day and analys
further after this event.

One of the consortium partners, Red Skies are I«
the Atlas Centre on the Harwell Oxford innovi
campus, sharing the building space with tearEu
Space Agency while being situated in the heart
UKbs premier space ca
Skies, a consortium partner was asked to pres:
FP7 UrbanWater project after which they met:
number of organisations to identify busines
opportunities for those organisations and more
for the space sector using the UrbanWater pla

Keen to get the views of financial markets, one
consortium partners has beenddvialmeetings wi
organisations such as Morgan Stanley and Ut
discuss where they see future market trends le
This was important since banks such as Morgar
which own Affinity Water and 90% of Veolia hav
impact on the future diloacof the water industry
MOUs have been also signed with various rese
other organisations such asltilan Metering anc
Testing Institute to explore the opportunities
UrbanWater and other smart water technologi
China. Further agreem@fnned for signing
ceremonies through August and September plL
across China with central government ministri
develop national programs and opportunitie
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In addition to attending the above events the consortium has beergathiegnig tfianarket intelligence

using many methods and leveraging the consortiums connections into organisations around the world. Belo
brief overview of some of the activities and connections that have been employed to draw together the inforr
required to identify the best business opportunities for the UrbanWater platform and consortium partners.

Table2: Business opportunities intelligence gathering activities

The consautin has been working closely with the
Trade and Investment and the foreign office to ree
organisations around the world willing to meet anc

opportunities for the platform within their organis
There have been engagements face asfavell as tel

calls and emails to water utilities across Asia bot
UK and at their offices as well as gathering quite
information about their utility needs. Through the |
consortium has been able to reach into many ac
UK Trade and Investment indwtries and organisations from the US Army Ci
the World Bank. We have met with UKTI India, In
China, Taiwan, Mexico and Thailand to identify b
opportunities in those countries for UrbanWater. L
also arranged meetings with catjansincluding
Wuhan Water Resources Development & Investr
Ltd, Shanxi Zhongyue Environmental Technology
and Office of the National Water and Flood Mana
Policy (ONWFMP) of Thailand to explore busir
opportunities for the platform.

Members of the consortium have visited China ar
Kong a number of times through 2013 to meet witl
of organisations to identify real world business nee
region. Organisations visited include the Hong Kol

Supplies Department, Sustain Asia, Chengdu \
Pipelines Protection Co. Ltd, Intellio, Chengdu M
Waterworks Co. Ltd, Chengdu Huijin Industri
Devel opment Co. Lt d,
Headquarters Economy, Chongqging Three Gol

EnvironmentBrotection Group, ASEM Water, Cha

Quality and Technology Control Bureau, Hunan |
Monitoring Research Institute and the Hunan Con

Design Institute. From these meetings we have !
several MOUs for joint research as well as gatt
detailed insights into the opportunities that exist
region. These meetings were held in Chengdu, Cl
and Changsha with follow up visits to a numbe
organisations over several trips.

China and Hong Kong visits

A consortium partner has made seysréd the
Philippines to present UrbanWater and gather bt
opportunity intelligence from the two water utilitie
country, Manila Water and Maynilad Water Servic

Philippines visits
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As well as activities in Asia the consortiuns paxtee
met with water utilities across the UK, both thrc
workshops and conferences as well as with site
UK Water Utilities major water utilities such as United Ultilities and /
Water. From these meetings we have been able t
UrbanWater and gattesful insights into busines:
opportunities within the UK.

As well as extensive field work to gather insights

world busiss opportunities the consotéam have
been actively gathering information on new bus
oppatunities both online and through trade public

We have made extensive use of social networks
Online and print research LinkedIn through many water industry groups inc
Al nnovation in Water
conducted research through forums arshgomp
websites.

All this information has led to real insights into the
market opportunities for the UrbanWater platfc

This program of field work and desk research has yielded detailed insights into the water sector today and h
UrbanWatergtlorm can bring real commercial and environmental benefits to organisations around the world. T
active program has also enabled the consortium to delve into other markets with similar needs to the water ¢
to identify future opportunities folatf@m in markets from smart cities to transport.

The remainder of this document focusses on the business opportunities identified and the potential m:
opportunities in the future to maximise the benefits of the platform.

2.3 Business opportunitiesemming from the User Requirements Survey

In July 2013, UrbanWater consortium member Scottish Water with support from the consortium undertook &
Requirements Survey targeting 4 User gopogpmersyaterttilitiespubliauthoritiesmcluding plib water
authoritieandsoftwargroviders. Information was gatteprdvide in insight into the views ofvperite

in the water industry, businesses with an interest in the water industry, public authorities responsible for
services and msumers. This snapshot of information then enables an initial view to be developed of whe
opportunities, both real and perceived may exist. This in turn then enabled deeper market research to be con
in a targeted manner including site visitsgsraadi interviews. Without the initial survey it would be difficult to
identify the market areas and target groups to focus entidueipgtimitted for this task.

2.3.1 Consumer results

According to the survey results, 83% of people who took yrayiratiteed that by being aware of a water

shortage they would be able to change their consumption behaviour with 31% of people seeing def
opportunities and a further 50% seeing possible opportunity to reduce their water use. This is very encour
and indicates that the majority of the public recognises that they have the capacity to reduce their water use i
is a need to do so. This creates real opportunities around raising awareness to the public when water s:
measureareneeded and pprtunities for creating the right incentives to encourage consumers to take practica
water saving measures. How much water could be saved by consumers is hard to estimate but the survey ind
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that 41% of consumers could expect to reduce watgr ts@0%, 54% by5006 and 2% by more than
50%. This level of reduced demand would have a dramatic effect on water savings and reduced costs for the
which would filter through as reduced bills to households.

The survey also indicates thataieereal opportunities to use an IT platform such as UrbanWater to recommend
water usage to consumers with 30% of responses indicating that they would definitely accept recommend:
and a further 50% indicating they would probably accept recommfendatioeg went on to test the
consumer views of using a free service to help them reduce their water bills. This ties in closely to the que
about receiving recommendations to reduce water use but in this question the focus is mang about incenti
consumers through reduced bills rather than general recommendations. Survey results indicate that 54
consumers would definitely use such as service with an additional 34% probably using the service. Wha
indicates is that people are moradiketjuce their water use if incentivised through reduced bills rather than
just receiving recommendations to reduce their bills. Opportunities therefore exist twaterapeitiregright
models to incentivise reduced or shifted whteugbesgices u c h  a s WAdabtiedhnidilgsysem 6 s

This application meets that identified opportunity by informing consumerteapaue thetiteoughout

the day, balancing out water demand and saving t

In addition, there are opportunities to develop the technology further to better serve the public as consumer
around technology change overBimarofiling consumers from their customer records, demand profiles and
even additional data sets such as social media sites, water utilities could identify certain demographic user ¢
and generate targeted marketing and incentivising schemelsl Wwhiskrt via post, email, SMS or through

social media channels. By combining and profiling these big data sets it creates exciting opportunities to |
consumers in new ways such as identifying groups of users from their social mediagprofilesrand usi
sentiment analysis techniques to identify frustrations and views of their. Watiswveeldietow water

utilities to tailor services and fix issues on the water networks before a customer even has to raise a request
utility direlgt Greater use of social media as part of a broader UrbanWater strategy could yield even greater ret
for water utilities.

Supplying mobile applications to consumers to access their own water data with tailored water saving ac
perhaps with congrmlogging in with their Facebook or Twitter credritiadeeate a natural link between

the datasets in UrbanWater and the data supplied by social media sites, enabling a more personalised and t
service for consumers. These new mobil¢éi@apiicauld draw on the broader UrbanWater platform with the
service bus enabling all smart systems to work together and provide current and future services direct
consumers in the home. There are future business opportunities in demand|ainitityvptediatian,

consumer gaming and public empowerment tools when sharing resources and working together to provide a
consumer experience. These future opportunities
new smart apg@lions and services over time.

2.3.1.1 Survey conclusion

Concludinghe consumer part of the survey indicates the following business opportunities:

A Opportunity opp_J A tool is needed to inform customers of necessary water saving measures as wel
as provideseful advice on changes they can make to conserve water and the benefits those chang
would have

A Opportunity 2pp_2 Consumer profiling, data mining social networks and other capabilities such as
sentiment analysis engines would provide valuablghtswand services that help consumers to save
money and water while helping water utilities to serve their customers better
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A Opportunity 2pp_3 Consumers would like to interact with water utilities using modern smart devices
such as smart phones gablets and in the future other wearable smart devices such as watches and
glasses. Opportunities exist to provide better forms of communication to water utility customers

2.3.2 Water Ultility results

The Water Utility responses were spread relativalgresesiyéom small to large water (tilityeate a
balanced view of the needs of the water utility industry in Europe.

Results demonstrate that there are huge opportunities to increase monitoring of water networks from water s
across distribion and through to delivery in the home. As little as 34% of the distribution network is monitored
little as 30% of water consumption is monitored and just 5% of regional water is monitored. UrbanWater can p
real benefit here by making itteamllect, pool and share data in a standard way without the need for data
duplication. More broadly there remiestpotentiafor UrbanWater to encourage further metering, further
data collection, further data sharing and further developmesystéras#o support the water utility sector

and their customers.

Automated control systems are quite widely used afitlargiéssion networks being automated but only
0.25% of demand systems being automated. With 34% of the network beargl mMd#itdoethg
automatically controlled there is eleadge to greatly increase this both in terms of monitoring and providing
safe control systems. There is of course great scope to increase monitoring and control systems across the
network tensure networks are run as efficiently as présib\&ater through its open messaging architecture

can suppocbntrol systems by developing an application that uses the oDgxitssabtipport System to
communicate to a utilities SCADA systeed one consortium partner is discussing this option presently with
a middleast water utility and is currently reviewing the utility SCADA system and network to identify how tc
this most effectively and securely.

Domestic customers are iderdgiede most variable when it comes to demand followed by manufacturing
customers. UrbanWater focusses its demand prediction on domestic customers which will provide valuable ir
into the potential for demand measurement and prediction in denthestiEl@r@ver there remains great
potential for measurement of demand patterns in business and manufacturing and to use the resulting profi
all groups to provide valuable new services. New services might include commercial adaptjve pricing sen
other incentive schemes to smooth demand profiles, reporting services and leak detection services.

54% of water utilities reported some level of water shortages during seasons of peak demand which highligh
widespread the challenge is for mdiggtatiknsurelemand is met all year round. Opportunities exist to
measure water supplies and predict water shortages sufficiently in advance to enable drought restrictions tc
an impact on water supplies. Opportunities also exist to providacepteertigey tools in preparation for

water shortages. UrbanWater incorporates water availabilitygngelictigh water demand prediction and

the decision support system,the open architecture makes it the ideal platform for many maagevater sho
measurement, modelling, reporting and service tools to be developed and supplied around the world.

More than 50% of water utilities expressed a view that better understanding of water supply and water demat
the potential to improve water smaplggement which demonstrateapamtant acknowledgement from

utilities that these tools within UrbanWater can improve water supply. Great sales opportunities exist in this fi
aplatform with potential to expand the serviceswitbiridezhbsingly accurate predictive capabilitiby

inclusion of different sources of information for enhancing prediction

Utilities expressed a view that better undegefamdter supply costs data has the potential to improve water
supply management. UrbanWater will cater for this with the Decision Support System developed for the pil
the data sets from the distribution network can be combined with othlet lolatifreetdilitees to provide
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additional services including financial measurement of losses through leakages and other events on the ne
UrbanWater is the ideal platform to provide this kind of service either through a new smart agplication plugge
the platform or through one of the existing platforms such as the smart leak detection system. This oper
opportunities to extend further the benefits of théhptatfdrime addition of new smart applications including

an application to hellities to assess their operational costs based on water delivered.

The majority of utilities agreed that better understanding of weather influence on water demand and supply h
potential to improve water supply management. UrbanWater inciadiebilitsted aemanprediction

using weather data feeds combined with distribution network data so provides the ideal platform to loo
correlations in supply and demand. Tdgreaspotential from using this capability of UrbanWater in differen
regions to identify patterns that can provide valuable insights to water utdifieshdihpoteistial in the

future to extend these capabilities with ever more complex and accurate predictive systems that can assist L
preparing for extnes of weather. This is particularly important with the challenge of climate change.

Decision support tools were also raised by 58% of utilities as being important for water supgly managemel
combining and profiling these big datieasisn suppocan be extended over time to incorporate other
datasets such as water quality and external data sets to provide more views into netwdikingaaagement.
meeting with a water utility in Manila to present in UtharéNedsrparticular intergkidrcapability as a

way to help plan how to manage their water distribution networks.

Water difies reported that on avedd§é of water supply £asimes from water distribution. With water
distribution being the single highest cost for watbesaigé/great opportunity for UrbanWater to reduce cost

for the utilities and their customers due to its broad suite of tools and flexibility to incorporate more tools ove
UrbanWaterds | eak det ect i o nstosagesdpability, itsarpdictive systeing; , i
adaptive pricing and its decision support system provides a great base to start reducing water loss and red
costs while making it quick and easy for new smart systems to access datasets byithemptatborime b

The industry as a whole clearly recognises the benefits of remote water meter measurement to reduce \
consumption with an overwhelming 82% of water utility responses indicating that remote metering reducing
demandba positive ithg. The potential for remote metering to reduce water leakage in particular was highlighte
as a major benefit that comes from remote metering. This clearly highlights the opportunity for UrbanWater to
its services for demand measurement, abitimgtéond smart leak detection to meet the needs highlighted by
water utilities. With such strong support from water utilities through the survey there is a opportunity for the pl
across Europe and also around the world.

64% of water utilitieddsee barriers stopping the adoption of an adaptive pricing model with 36% of responden
seeing no barriers. While a result of 36% is ver
needed to remove barriers holding back thelustigr Adaptive pricing provides opportunities to reduce costs
for utilities and their customers so further field work is needed to demonstrate the potential for savings in real
situations.

2.3.2.1 Conclusion
Concludinghe water utility part of theeglindicates the following business opportunities:

A Opportunity bgp_4 The opportunity exists to increase monitoring of the entire water network from suppl
to property. Water networks in Europe while often quite modern are far from beidgufalganonitor
there are real opportunities to sell UrbanWater along with the sensors required to support it

A Opportunity 2ip_5 The opportunity exists to develop a control system application that takes the outpu
from the Decision Support System andtassecurely communicate recommended actions to a utility
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SCADA system. This can be used to regulate actions on the network such as pressure management
protecting the network from contaminants and network failure events

A Opportunity &p_6 The opprtunity exists to develop water demand and availability profiles and profiling
capabilities for businesses and manufacturing

A Opportunity 4pp_7 The opportunity exists to deadmptive ming sevices andther incentive
schemefor heavy water users in industry. Presently the focus of UrbanWater is on consumers but hec
industrial water users provide an opportunity to save costs for business while balancing water network

A Opportunity @pp_8 Opportunities exist for new water shortage management tools and services to give
the earliest alert of potential water shortages along with the tools for planning and managing we
shortages. Equally early warning systems for flooding atengeedtedhe tools to model and predict
the impacts of flooding on underground assets and wider infrastructure as well as provide the managel
tools to manage extreme weather events and plan more resilient networks. Any improvement
measurementandpdi cti on of water supply and demand
architecture makes this an important opportunity for the platform.

A Opportunity @pp_9 The opportunity exists to develop a new smart application to help usilities to asses
their operational costs based on water delivered

2.3.3 PublicAuthority results

Publiauthorities highlighted a number of challenges that needed to be addressed in order for an ICT platform
as UrbanWater to provide the most benefit. The highestspncridased environmental awareness which
UrbanWater helps to address through its customer empowerment tools and educational gaming. Ful
opportunities exist to mine data and provide reports and information through the press and dyher channels t
engage with the public. Behavioural change was t
engine is helping to change. Willingness to change was ranked in third place which encouragingly the cons
survey suggested is the catengsas the right incentives are in place.

When public authorities looked at what they saw as being most important for water utilities to benefit from a
pl atform such as UrbanWater they Ipiiogth Thisgghtored nETf
objective of the UrbanWater platform which brings efficiencies through the full water chain from water availakt
metering supply in the hanaepotentially expands to used water treatn@mémdiitg in the enviromen
UrbanWater provides a single data pool powering all smart systensrighihdaiesets, no duplication

of data or hardware and interoperable third party systems, a far more efficient way to run a smart water netwv

To minimigheuse of water resources while meeting demand it was highlighted that the most important facto
to inform consumers of water efficiency measures. UrbanWater includes consumer empowerment tools
consumer gaming to focus on this very important arsamainemany further opportunities around this to
provide print and other digital forms of information which service companies will be able to exploit using the pc
OpenData model of the UrbanWater platfoesedond place of importance wasuativg information on
consumption followed by water supply costs. Adaptive pricing can be used to present information on the o
time to consume water from a cost perspective while providing comparative information for using water at
times. Gredtiture opportunities exist in this area for more consumer engagement and reporting to demonstt
the great savings available through different water use profiles.

24

URBANWATER PRIVATE
Grant Agreement: 318602



urbanwater

DeliverableD1.3¢ New Business Opportunities

The question of practicality of adaptive water pricing showed thawfustabifiéitids saw it as a viable

measure to use. This demonstrates there is strong potential for adaptive pricing but also shows that much
work is needed to develop the todlsehndiness caséor adaptive pricing. UrbanWater will demonstrate the
poteritl for adaptive pricing which could help to strengthen the case and create new opportunities in this fielc

The majority wlterauthorities also saw-timaé consumer demand data as being very important for an ICT
platform such an UrbanWater withimfiwtant factors beingtireal water supply data and understanding

water supply costs. Water demand, supply and availability data are core parts of the UrbanWater platform ¢
platform will meet these important requirements. They werertagedntithad intelligent software including
RealTime Data Analytics would benefit such a system. The real time data analytics of UrbanWater can up
dashboards reflecting business decisions during the course of the day.

2.3.3.1 Conclusion
Concludingly, the lubhuthority part of the survey indicates the following business opportunities:

A Opportunity ogp_2J The opportunity exists to provide a tool to communicate information to consumers
about what actions they can take to reduce their environmeniig isipatihe with the opportunity
identified from the consumer survey and is therefore a high priority opportunity

A Opportunity 2ipp_6 The opportunity exists to provide better demand profiling back to water utilities. Thi
is supported in the UWater platform but provides the opportunity for better demand profiling and
supporting tools in the future

2.3.4 Software Providers results

The User requirements survey also surveyed water industry software providers and discovered that the majc
softweae companies have only been in the water sector for up to 4 years with longer histories in other sectors.
suggests that an increasing number of established software companies are providing products and services
water sector but there remaistéetups or younger companies targeting the water sector. Work needs to be
done to attract more atp#t to the sector if the industry is to benefit from the creativity that comes from youn
innovativeompanies. UrbanWater is the ideal enablerrtoysupgaompanies through its open interfaces,

open policies and by providing the same rich datasets to any smart system that needs access. UrbanWater pr
the opportunity to create an entire ecosystem that encourages small young compangesupponohate

water industry in ways not currently possible by large closed proprietary platforms.

Since the majority of software companies surveyed report being in the industry 4 years or less it suggests thai
utilities are being presentedmdgtty new systems such as leak detection, pressure management and cloud
management services. Standardisation, integration and shared data management are therefore areas that r
support to ensure the industry works ebjlléztiveet the challengesdiay water utilities today and in the

future. UrbanWater addresses these challenges in an open and transparent way which will benefit water utili
well as the software companies supporting those water utilities.

When software companies were @skedk what their customers see as most important they identified
knowledge & technical ability, customer service, intuitive solutions, quick turnaround times on critical is¢
reliability and return on investment. UrbanWater by providing a destedrrdieldwork can increase
reliability and confidence in the products supplied to run on UrbanWater while decreasing deployment
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especially where a utility is already running UrbanWater. For example, a utility such as Scottish Water ru
Urban\ater for smart leak detection purposes could buy and start using a pressure management system wit
having to generate new datasets, without having to update data logger in the field, without having to copy da
without having to make new modificatitheir network since data already stored by the platform could be
accessed directly by the new pressure management system. This reduces cost and risk for the water utility &
the pressure management company who can access a rich datasding/itibtutdmplex communications

or network issues.

Only 6% of software providers surveyed didno6t se
industry. This could be an indication of a future business opportunity for Sebiaihé/glatféom and

adaptive pricing models into different markets. When accessing data, there was an even balance whether so
providers would access raw data from UrbanWatérfoordieeateb serviseeFigurel). This means that

for manyompanies there is still a need to access data directly for intensive data analytics and therefc
opportunities exist to support companies to migrate systems and develop new systems for cloud environn
Where a business case exists for direct atatdesotoSQL database storage then there must be the flexibility

to allow those systems to run in the same datacentre and bypass the UrbanWater platform interfaces. £
supports laaS and PaaS deployments of software with UrbanWater usingriteesesithity 8zure to

enable secure direct data access if needed. This is not required for the UrbanWater partners. For the
companies who can work through a suitably rich set of web services, UrbanWater provides great opportunit
smart softwampplications to be developed and hosted anywhere while working in a highly integrated fash
using the platform service bus. This meets the needs of all the software companies surveyed while creating &
opportunity to develop a rich ecosystemartsaftware companies.

A further need was highlighted with 25% of software egprpasieg need to receive professionally written
reports and analytics periodically from the data colléstedipridssntly supported by any single partner in

the UrbanWater consortium but does present an opportunity for a partner or another company to create
reports. One way would be to develop a new application that queries the data collected to yield results that ar
could use to create a report.

Software companies surveyed demonstrated that they would use a wide range of programming language:
frameworks with partitgimge numbers using Java, .NET and C/C++ but with many also using PHP, Objectivi
C and other languages. This meansidlimipitrtant to follow standards as closely as possible to make the
platform as accessible as possible for all software companies. UrbanWater provides an OpenData interface
is universally accessible and will include sample code and documN&Ttafiavad@nd C++. Indeed sample
projects came out as most requested from software companies and would be needed to maximise the oppo
to software companigsrested the platforexploitation

Other popular requirements included onlinesiésmdraiming, printed training material/books, workshops,

bespoke development services, consultancy, branding materials. All these create great service opportuniti
companies across Europe supporting the platform.
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Most preferred interaction with
UrbanWater Platform

m Web Service Calls to extrac
information

m Connection String Access tc
Raw Data over VPN

® Run Modules in the same
UrbanWater Cloud
Instances

m Receive Data Dumps on
Physical Media

m Access through the
UrbanWater Web Portal

Figurel: User Requirements Survey with Software Providers

2.3.4.1 Conclusion

Concludingly, the public authority part of the survey indicates the following business opportunities:

A Opportunity (pp_10The opportunity exists to provide direct access to data threaghca weby

supplying SQL data dumps. It was made clear that the two preferred forms of data access are using
industry standard approaches of data access through a web service or by direct access to the raw SQL
either using a connection striaglatabase or by supplying a SQL data dump. This makes sense since it
would fit the data access models most commonly used in different software systems and frameworks
so would provide the most cost effective and natural form of data aaressdiopsoiies. Presently
UrbanWater doesnét provide this form of data
through a service bus. However, the data layer does provide support for Open Data (OData) access ou
of the UrbanWater ptatf@nd so these more established forms of data access can be provided as
additional business services

Opportunity Z2ipp_1) The opportunity exists to provide printed and digital reports from all the collected
data. These reports could be sold intotditesy, research organisations, commercial companies and
other organisations where information is required without having to analyse the.raw data directly

Opportunity 2pp 12 There is a cl ear opport undiffergntt o pr
programming languages and environments as well as onsite training and other forms of consultancy
support

27

URBANWATER PRIVATE
Grant Agreement: 318602



urbanwater

DeliverableD1.3¢ New Business Opportunities

3 Todaydos Smart Water Mar ket and where

3.1 Introduction

This section looks at the broad smart water market and where UrbanWater sits within that market. The objec
to develop a holistic view of the market and therefore where the main opportunities exist for the UrbanWater pl
in that market. Whils #ection looks at the broader smantnaeket, care is taken to link opportunities back

to the UrbanWater platform.

3.2 Smart Water Networks

Water utilities around the world are increasingly adopting new technology to help manage and supply wate
smart and highly controlled manner.

In England, all water utilities have outlined plans to roll out smart meters to allow them to provide new servif
the utility and their customers such as remote billing, adaptiveneriffeniéating andlgtics as well as

higher level services such as real time Al demand predictionsrAarivwethtes networgsart software

services are providing further newderiservices from extreme weather prediction services to smart leak
detection servic®¥ghether is securely backing up data to low cost cloud data stores or broader smart networks
technology is helping to save money and water for utilities across England.

Across the rest of the United Kingdom, Europe and the whole developatievendrtisystems are being
embraced to bring the same benefits along similar timelines. For the vasydiysiwinaue hhe technology

to efficiently and effectively track and supply water from source to consumer. In the develstniwyorld we ar

to see these same smart technologies filter through. In Africa there is a move to start collecting data from &
water networks. Water scarcity is a massive challenge in many of these countries so with the aid of organis,
such as the WbBanlkt is possibktaringto gather the data gmdvithgthe smart services to congbere

precious water resource.

Where theig a market demand there are always market suppliers keen to win new business and that is certa
true for smart wanetworks. As is often the case in new marketsr af¢dkechoology providers is leading to
incompatible systems that focus more on the needs of the providers to lock customers in early rather than th
term needs of the customer to mix ancewasgrvices over time from current and future technology suppliers.
This lack of standardisation and compatibility between smart software applications is leading to operat
challenges for water utilities and at the same time, business appualetioities $uch as UrbanWater which

bridge that gap by integrating datasets and software applications.

But technology is only part of the challenge that needs to be considered. In the UK, discussions with water
leaders and the financial instisuthat fund them identifies clear challenges that must be addressed beyond just
technology. Faced with tight regulations and responsibility to their customers, UK water utilities are very ca
about the adoption of new technology pfowgnermieed is for technology to come from well financed and
established organisations with a good reputation and trading history. There have been cases of suppliers goi
of business that have led to major impacts to water utilities and so wategxiligsethaerious doubts

over whether a platform such as UrbanWater could be adopted. From thargossartelss been

advised that larger water utilities would strongly prefer a less effective and more costly solution from a sing|
financd and historic company such as IBM over a more high tech, effective and lower cost solution from a s
company or consortium of caagpaAhworkshops the feedback was the same although we found smaller water
utilities were more opended to solutgsuch as UrbanWater. The general advice received has been to supply
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the platform through a large, historic and well financed company and to develop a solid reputation for the pl:
through pilots to address the financial, business and techmscal concer

In Asia, particularly in China the industry is very different and much more open to a platform such as Urban'
creating substantial export opportunities for Europe. In Changehheral idistrust for data management
services and technologsnfmajor US technology companies. Platforms that can provide open data access il
private dateentres, that can incorporate domestic technologies, that provide a more open and transparent f
of management are far more preferable to large, closed systems from vendors more Wiektlyl ised in the
consortium hdsund a strong appetite folopias such as UrbanWater in China and across Asia and have
quickly been able to form partnerships and contracts to help identify the technologies and supply routes to n
in China. Asia also has extreme water related challenges strong comiritimese tthidignges.

A smart wateetworlcan be defined as a water network that can intelligently integrate the actions of all user
connected taiitvater suppliers, consumers and other parties in order to efficiently deliver sustainable, econor
andsecure water supplies. This definition is taken from the energy smart grid definition maintained by the Insti
of Engineering and Technology and then modified for the water sectdrtd iiteekinated of the benefits

of an interoperable sm@anagement systeats built from components that meet the utilities individual needs
rather than a single monolithic solution from a single technolofyipahijieietive will assist water utilities
looking to switch to smart systems by teelpighlight some of the challenges and risks that need to be
considered before choosing a provider.

3.3 Objectives of a SmaMtateMNetwork
Whenrdiscussing the primarysambndargbjectives for water utilities from smart water thetwonsertium
corstantly receisthe following responses:

Primary Objectives

A Reduce the operational expense (OPEX) for the water utility

A Reduce the future capital expense (CAPEX) for the water utility;
A Reduce the environmental impact for a water utility;

A Reduce thesk of water supply failure or other water supply risks;

Secondary Objectives:

A Ensure a reliable supply of water exists all year round
A Safely move waste product from across a region;

A Safely treat and dispose of waste product;

A Improve customer service;

A smart water network must therefore help water utilities to meet the above objectives to have any mean
market impact. To begin, we can break down a smart water network into two distinct areas.
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A Data acquisition, primarily from data loggers &AM Bnnaeters across a water network but also from
other data sources such as weather and Earth observation data. This includes the physical hardwar:
taking and communicating readings as well as software in those hardware devices

A Software servicesthat e col | ected data to provide a servi
or third party such as a regulator or university

Current smawtater networgenerally combine the above data and services into a single closed system, gatherin
and storing data which is then made available to the systems smart services. The attraction with this model
a utility can outsource all data and technology to a single provider, apparently greatly simplifying the proce
managing a network.nglsilarge and reputable provider can also reduce risk for the utility if compared to a mol
fragmented supply chain of many smaller companies.

However, is the single supplier model practical long term? Can a single provider realisticgltgmmeet all the lon
changing needs of a water ufihyfollowing section details the answers on these two questions.

3.4 Open TechnologysvBlack Box Approach

The black box approach is driven by the technol
services long term. The market is still young so there is a drive by technology companies to lock utilities in t
systems early before the market matures with broader competition.

This trend is common to emerging markets where provideranaeartp ggvantage. As a market matures
and competition increases, a market typically enters a phase of standardization with more interoperable sy
becoming the norm.

T o d a y bwater netveorkarkets are entering that transition phase with some utilities iipkedenting
black box systems.

A Utilities want the reassurance that they can mix and match services from different providers today ar
the future without having to duplicateitthaiat, eompromising security and without complications around
data access

™

Utilities doot want to create copies of data for each smayrt system

™

Utilities want consistent security applied to their data, something that can only be achieved if the da
stored once and managed by the utility

A Utilities doot want to cwiff their current technology providerseoforced to switch systems just to
meet the closed needs of a new technology provider

Utilities want the security of not being lockesinigléopsovider

Utilities want the security of being reassured that a supplier will not fail or if they do fail that they can ch
and easily switch suppliers without risk to their business or interruption;to their service

o To

A Utilities want to know ght@ichnology is tried and tested

Some of the points above address the issues in relation to black box systems that lock data to services. \
utilities, particularly utilities in Asia and smaller western utilities are now exploring new diggststauisdards an
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where they appear to split data from services in a way that enables utilities to own and manage data, plugg
smart services from any smart system provider.

Splitting the data from services is a natural solution common in otherndostriemtGervices and data
are then pulled together using open standards which ensure data access is secure, efficient and does not lo
smart system out from a data pool.

3.5 UrbanWater as a Service

One of the aims of the UrbanWater Platform is to develop a commercially viable open source platform for
Utilities. It is clear many large western water utilities would be extremely cautious about adopting any open s
technology, preferring a ceneial alternative where possible which they perceive as reducing the operational
risk for their business. However, in time through successful pilots and the adoption of the platform by smaller
utilities and water utilities in developing coimtrigred that larger European utilities would be more willing to
trust an open source solutitiiities will benefit from reduced CAPEX and OPEX by being able to use the platforn
for data collection and storage as well as for accessing a breaftwangesefvices through a Software as

a Service (SaaS) model with minimal new paid development work. The platforms API encourages third par
develop new and competing software services for the platform, creating a competitive mar#tetplace that s
reduce the cost while increasing choice yet further for water utilities

As well as eating a competitive marketplace the platform creates new revenue opportunities for the curre
consortium partnesgrvicesuchas testig, customization, certificeconsulting and trainingadiae offered

to users of the platfoBince collected data can be stored and accessekhtoaboaritys very important.

The privacy of the data owned by the water utilities has to be guaranteed anddmstiitamegsmd new
applications to encdgitewill be commercialised in the near\Witlreo much data securely stored in a highly
scalable cloud environmextgrwitilitiestart to derive information that could provieleneetseams in ¢h

futureFor example, customi@ia can be wb¢o detect trends and offer specific services to end users such as
garden irrigation systems depending on climate conditions and water price, indoor home leaks personalized
strange behaviouteatgiorfor older people,.efhe UrbanWater platform boosts the process to easily allow
others to access the data in a secure and controlled way.

TheUrbanWater architecture is anavpkitecturthatfocuse®n data acquisition, storagedatahccess

witha growing list of smart systems available from thitthpadidd providerast range of smart services.

Open means data access using the Open Data (OData) standard, open source service layers, use of open s
standards and a modular desigertbles components and services to be plugged in or removed over time,
removing the riskack in to a single provider.
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Figure2: Architecture of UrbanWater

UrbanWater is a smaateigridmanagement platform. Its ability to store and supply data from any device to any
smart service makes it so flexible.

Data is acquired from data loggers, smart meters and SCADA systems from any manufacturer with data sto
a common time series forhat.data management erfgmese®n scaling to meet demand as well as data
security without being distracted by individual smart services using that data. The system uses a pipeline r
that scales up to match any level of demand, flexing upaedsloe/ionly the resource required to meet
demand is used, saving the utility running costs.

Sensitive data such as data acquired from smart meters can be gathered and stored in an encrypted form wit
stored at the utility or other premises etiguritiity has full control over who can physically access plaintext
versions of the data.

The platform is designed to hofihneadata securely fortdaday utility use. This can then be built upon over
time using the wider platform tools @icdsedn top of the UrbanWater data management platform sits a series
of open source layers that provide services to smart software system and utilities including:

A Platform administration services such as data and service access management

A Event calendahich provides a calendar of national and local events that may impact on a smart servit
such as spikes of water use during sporting events impacting demand prediction

A Service bus to enable smart services to send messages to each other.eTaiglisawsauice to
allow smart services from different providers to communicate, such as a leak detection system informi
decision support service of a new leak

A Data source management to allow any number of data sources to be integraieak mothest the
platform

Essentially these services are open source and provide the core services and structures to make it easy for
technology service providers to register their services and for utilities to access and begin using those servic
top of the above core services sit the individual smart services provided by any smart service company. Whe
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is leak detection, Al predictive, or billing services, all services can register themselves with the utility that the
the option to aetig a service or not.

This gives theaterutility the ability to switch between services without having to move any data or make an
network changes at all. This flexibility is only possible by embracing open standards and open systems tha
outdata from services and which encourage third parties to write systems to support.

3.6 Example services and tools that can benefit from the open UrbanWater platform

The following section outlines examples of software services and tools which pgetatecsrabilittas

to utilities and could be supplied as UrbanWater compatible applications. A single closed commercial syster
provide some variation of these tools but only an open platform can provide a solution incorporating such \
specialisedpplications from a wide range of specialist suppliers.

3.6.1 Precipitation Forecasting & Flood Alerts

Solutions for precipitation forecasting and associated phenomenon are based on different algorithms and
sources. Therefore, developed tools can healérskwators one is able to use independently.

The results of UrbanWater will improve those tools in two areas:

A The Blending techniques developed to merge weather radar nowcasting with Numerical Weather Predi
[NWP] models will extend the lead twheh the tools can issue alarms with certain levels of confidence

A The Decision Support System will provide the opportunity to configure alarms, not only on single varia
but on rules concerning combination of variables and more complgawan thelude specific
processes and protocols related to the activities of the customers that could be external to the tool itse
flood warning protocols related to specific actors: peticeiviirprotection, etc.)

The nexdulsection vides some example of how commercial tools will work with the UrbanWater platform ar
havea positive impact, both in terms of a better product & service in order to promote its commercialization
create business opportunities.

3.6.2 FloodAlert System

FloodAlert is a wedised platform that provides a simplified urban flood Early Warning System, based on the u
of radar observations to issue local flood warnings.

Although precipitation accumulation estiradt@sed on radar observatlasnaystillsuffefrom different

sources of err@ven with these different sources of error, this approach to eshm#t®guitkest way to

obtain a reliable estimatheaccumulated precipitatidrof the precipitation that may occur indbeniiogth

few hours. This skiert forecasting is crucial for urban floods where the response times are usually very sho

Radar data are qualiiptrolled befatfeeiruse and with crassrrelation techniques the motion field of the
precipitation ibtained. FloodAlert uses this motion field to calculate the precipitation nowcasting and to defi
an observation region surrounding the point of interest, where it is important to be aware of a forthcoming ¢
This region changes dynamically witle¢hmtation according to its direction and speed. Accumulation values
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are calculated on this observation region for the next hours and warnings issued adefirgidg to user
thresholds.

The use of the DSS developed with UrbanWater will altowy @arfgugs over rules on combination of
variables. That is, setting rules over combination of variables including, not only the results of the algori
included in FloodAlert but also local information as it can be: city flooding maps,pertoglintsarane

protection plans, etc. It will provide a full range of implementitontlewddare information of the radar to

a complete system including all the information that the city might already have in relation to flooding and th
help to both better define the warnings and prov

The radar nowcasting and NWP models blending techniques developed within UrbanWater will also help to
the lead time of the curreat#sting.

This will -whlFtowngeoi sbae fGpnewarn the themars of p
future. This will clearly improve the FloodAlert capabilities and will represent an opportunity in municipalities
itwill help them to schedule activities affected by strong precipitations.
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Figure3: Example of FloodAlepplicatiorshowing the real time radar observations, the nowcasting for the following 2h, and
lighting information (circd® Warning over instantaneous precipitation estimations can be set (level of warning shown in colours
in the lower bar)
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Figured: Example of FloodAlepplicatiorshowing the areas that are forecasted to be over predefirsgwltiseof rain
accumulation in 30 min. The information corresponds to the same time as Figure 3

Figureb: Example of FloodAleplicatiorshowing the evolution of the 30 min precipitation accumulation both observed and
forecased in a dynamic surrounding of the point of interest. The information corresponds to the same time as Figure 2.

Currently, the FloodAlert warnings can be set over single variables (like precipitation accumulation in 30 mil
instantaneous precipitattm; sed-igure3, Figure4 andFigureb, for three examplef variables included
within FloodAlert).
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