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Scope and intention of this document

This brief aims to provide a backdrop for the exploitation activities of DWC by outlining the
current position and perception of key representatives of the water sector towards the digital
transition of the sector. This will primarily serve to inform internal efforts within our project, but
also intends to contribute our view to open innovation processes taking place at EU level and
within the Member States.

The authors have conducted a review of academic and grey literature as well as industry
reports and press releases documenting the water sector’s stance towards digital solutions.
The results of this review fed into the preparation of a semi-structured questionnaire that was
then used to interview key industry representatives from the EU. The interviewees included
representatives from a trade union, an NGO, a farmer’s association, a business association, a
utility, a university, a technology transfer office, a water board, a river basin authority and a
national level public administration. The countries in which the interviewees operate include
Austria, France, Germany, Italy and Spain.

This document is inspired on the Quadruple Helix Model taken up by the European Union in
its Open Innovation 2.0 policy approach. It follows the notion that the most adequate and
operable solutions to the key sectoral challenges the water sector faces will emerge from the
active involvement and collaboration between public administration, academia, business, and
civil society. Ultimately, this quadruple helix brief aims to expose fields of opportunity in
which these four stakeholder types (helices) can get involved in ensuring a smooth and
reasonable digital transition.
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SUMMARY

The ongoing trends of rapid population growth, urbani-
zation and climate change are bringing about a series of
pressures upon Europe’s waters.

As the one responsible for managing this vital resource,
the water sector faces increasing challenges to deal with
this task. Against this background, digital technologies
open up a variety of opportunities for the different
stakeholders involved in the water sector to take action.

.City

This document is inspired on the Quadruple Helix Model
adopted by the European Union in its Open Innovation
2.0 policy approach. It follows the notion that the most
adequate and operable solutions to the key challeng-
es the water sector faces will emerge from the active
involvement and collaboration between public ad-
ministration, academia, business and civil society. Ul-
timately, this quadruple helix brief aims to expose fields
of opportunity in which these four stakeholder types
(helices) can get involved in ensuring a smooth and rea-
sonable digital transition.

Digital
Water

Academia can contribute by
enhancing modelling capaci-
ties to develop new and more
powerful applications, includ-
ing artificial intelligence, big
data and semantics.

By hosting and leading capac-
ity building programmes for
workforce and civil society,
they can effectively establish
stronger links between the dif-
ferent water sector stakehold-
ers and streamline the need
for ICT skills across all levels of
society.

By clarifying the benefits of
going digital and raising aware-
ness among decision-makers
and the general public, they
can smoothen the transition
process.
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Business

Businesses can get involved by
exploring public-private part-
nerships that leverage invest-
ments on infrastructure and on
new digital technologies.

By accounting for current
limitations of data protection
laws and ensuring investment
remains reasonable, they can
seek a balanced and respon-
sible deployment of ICT solu-
tions that ensures sustained
growth.

By collaborating with aca-
demia, end users, and paying
customers, they can develop,
test and demonstrate novel
products & services and the
new business models needed
to sustain them.
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Civil Society

Civil society can get actively
involved by assuming a more
informed position regarding
the accountability of public au-
thorities and decision-makers
in the private sector.

Through participation in spe-
cialized trainings or updated
career profiles they can maxi-
mize their contribution to- and
benefit from the water sector’s
digital transformation.

By engaging in the digitalisa-
tion process and achieving a
good understanding of the
costs associated with water
supply and sanitation services,
they can improve their man-
agement of the water resource
and save costs.

Public
Administration

Public Administrations can
engage by strengthening regu-
latory frameworks, facilitating
compliance monitoring, and
increasing standardisation to
prevent cyberattacks and un-
lawful data use.

Through adequate policies,
they can clarify obligations as
regards installation of ICT solu-
tions and reward positive envi-
ronmental and social impact.

By (co)funding training
schemes on ICT, digital pro-
cesses and digitalisation at
utilities, schools, vocational
schools and universities, they
can support digital literacy.

digital-water.city has received funding from the
European Union's H2020 Research and Innovation
Programme under Grant Agreement No. 820954.



Context setting:

The digital transition of water

Water in a changing environment

Europe’s waters are under mounting pressure. Agricultural and industrial activities as well as increased
urbanisation trigger pollution, over-abstraction and modification of water bodies. Today, almost three quar-
ters of Europeans (EU and non-EU countries) live in urban areas, with an increasing trend that is projected to
reach 83,7% by 2050.! Hence, population growth in the EU will be concentrated in cities and accompanied
by increased water demand both within and beyond the urban spheres. The main drivers will be agricultural
production, as well as industrial (energy & manufacture) and domestic water use in cities.?

Water scarcity, broadly defined as a mismatch between water availability and water consumption, is driv-
en by increases in water demand and reductions on availability. Water scarcity has long been an issue in
arid and semi-arid areas of Europe.® With the onset of climate change, it is slowly
becoming a widespread concern across the region. Climate change is also generat-
ing pressures at the other end of the spectrum, with floods and extreme precipita-
tion events increasing in frequency and intensity, placing social and environmental
systems under stress.

“The main drivers of
change will be agricultural
production, as well as
industrial and domestic
water use in cities.?”
Both the scarcity and the abundance of water can have detrimental effects on wa-

ter quality. For instance, the overexploitation of aquifers can result in seawater intrusion and increased

salinity, while extreme rain events can wash agricultural pollutants out of the farms and into rivers and

lakes.® Reduced water quality also means reduced availability of water for human consumption and for

the sustenance of ecosystems.

Ultimately, all these factors lay a burden on the water cycle and have implications for the functioning and
management of urban water systems.

Challenges for the water sector

Against this background, water cycle management and its associated systems for planning, development
and operations are also undergoing change. This concerns the entire water sector and all the stakeholders
involved in it, particularly in the urban context. These agents can influence water availability and quality,
predominantly via measures to reduce water loss and contamination during distribution, to curb inefficient
resource use,* and to ensure adequate wastewater treatment. Hence, sector-specific challenges arise in
dealing with the macro-environmental changes mentioned above. Some examples of these are:

¢ Ensuring good policy fit: policy and regulation set the standards and boundaries within which water
cycle management is conducted. For instance, the EU Water Framework Directive (WFD) defines
objectives as regards the quality of Europe’s water bodies. To date, only about 40% meet the
objectives set for 2015.° The WFD also includes provisions for public participation and cost recovery
of water services.

e Overcoming institutional limitations: the institutional architecture governing water varies across and
within EU Member States. Cases exist where limited capacities and resources result in inadequate
monitoring and enforcement action, leading to substantial levels of illegal abstraction or use.®

¢ Dealing with aging infrastructure: at the local level, water service provision is often monopolized.
This often creates a lack of incentives to renew outdated infrastructure, leading to water leakage
and contamination.>’

e Addressing slow innovation rate: the very long investment cycles in the water sector create a
barrier for innovation. With technological advances moving fast, this is leading to an information,
communication and technology gap, for instance regarding the monitoring of water quality and use. #°

¢ Reverting low awareness and engagement of users: in developed regions, the nature of water

y digitalwater_eu digital-water.city



as a common resource often results in disregard of what uninterrupted access to clean water
actually entails. Inadequate water pricing combined with insufficient action to raise public awareness,
promote education on water issues and build capacity on water management can lead to a widespread
inefficient use of the resource.?®

In light of these challenges and the global trend of an increasing overlap between the physical and digital
world, it is highly relevant to examine the possibilities of applying novel information and communication
technologies (ICT) in the water sector, as well as to identify what the barriers to do this might be. The
process of digitalisation in the water sector has already begun and it is generally recognised as a trend

that will not be reverted.®

“The process of digitalisation in
the water sector has already
begun and it is generally
recognised as a trend that will
not be reverted.®”

However, the most pressing question is how to incorporate it to ensure it
contributes towards addressing the future challenges of the sector.
Integrated water management has to cope with a complex interplay of po-
litical, economic and social actors, all with different needs, wants and fears
regarding digitalisation in the sector. This is currently opening market gaps
that, if understood timely and correctly, can ensure that efforts in technolo-
gy development result in solutions that are fit for purpose.

Open innovation:

Collaborating to ensure practicable
outcomes

This document is inspired on the Quadruple Helix Model introduced by Carayannis and Campbell*® and
taken up by the European Union in its Open Innovation 2.0 policy approach.!! It follows the notion that
the most adequate and operable solutions to the key sectoral challenges the water sector faces will
emerge from the active involvement and collaboration between public administration, academia, busi-
ness, and civil society.

Ultimately, this quadruple helix brief aims to expose ways in which these four stakeholder types (helices)
can become active in ensuring a smooth and reasonable digital transition. Using this as a frame, a review
of literature produced by academia, business, policy and civil society organisations was carried out and
complemented with a series of ten stakeholder interviews. The overall aim was to gain a better under-
standing of different key stakeholder group’s positions and perceptions towards the trend of digital water,
and present them in a way that highlights potential fields of opportunity for all involved stakeholders (see
outlook on p.9).
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Figure 1: Quadruple helix model and breakdown of the stakeholder groups studied and consulted

Business
Business association,
Technology Transfer
Office, Utility

Quadruple helix model

Sta ke hOld er CategO I'y and example of stakeholder group interviewed : *

University
Research Institute

Public Administration
National Administration,
River Basin Authority,
Water Board

Civil Society Ensuring a successful digitalisation of the water sector

NGO,
Trade Union,
Farmer’s association

* countries covered: Austria, France, Germany, Italy, Spain

Source: Own elaboration based on Carayannis & Campbell (2009)* and Mcintosh & Gebrechorkos (2014)".

Here, a stakeholder’s position represents its formal stance based on personal and professional sphere of
experience, whereas its perception is a general impression of the viewpoints prevalent in its stakehold-
er group. As the core component of this document is the literature review, the conducted interviews
were intended to fill the gaps of the desk-based research. Thus, they did not cover the entire spectrum
of stakeholder groups nor the exact geographic scope of the DWC project. The clustering of stakeholder
groups into four different categories follows the typology of McIntosh & Gebrechorkos (2014)’, who cat-
egorise these according to the roles they play in the digitalisation of the water sector (see Figure 1). The
sampling of interviews was oriented at covering all these four stakeholder types as balanced as possible,
with at least one interviewee per type.

Through action in the fields of opportunity presented below, the different stakeholder groups can posi-
tively influence the digital transformation of the water sector. This will contribute to the achievement of
potential benefits and the mitigation of risks and barriers.

Positions and perceptions:

What are the advantages and challenges
of digitalisation in the water sector?

For most stakeholder groups consulted, the potential benefits of digitalisation outweigh its associated
risks. It represents an unprecedented opportunity whose successful exploitation hinges on the ability of
the overall sector to adapt.

Different stakeholders have distinct experiences and impressions regarding the potential benefits of the
digital transition of the sector:

’ digitalwater_eu digital-water.city



Digital systems hold great potential to enhance the control of water use
in domestic, agricultural and industrial contexts

Digital systems also (1) facilitate the monitoring of ecological flows in
water bodies, as well as (2) operative processes in water supply and
sanitation systems

The improved monitoring and control enabled by digital solutions can
contribute to the implementation of and compliance with EU directives
like the Water Framework Directive or the Drinking Water Directive

The possibility to work with a large quantity of data in real-time and to
integrate it with other automatic information systems (such as weather
and remote sensing) can facilitate management and decision-making
both in ordinary and extraordinary conditions and help reduce costs

The integration of data streams and improved decision-making has the
potential to increase the resilience of socioeconomic systems to floods,
droughts and extreme weather events?

Integrated systems combining various digital technologies can improve
the efficiency of water supply and sanitation systems, inter alia by
enabling leak detection or predictive maintenance (relevant for utilities
and tech developers)

Digitalisation can widen the palette of services offered, moving beyond
water supply, sanitation and maintenance of water assets. The potential
is substantial, ranging from sensing, to governance, to billing and using
artificial intelligence applications, cloud computing and smart home
environments

Digital technologies can help to cut on the most unpleasant tasks in the
sector, such as sewer inspection and flushing, which also has the
potential to minimise health risks for the relevant specialists

The use of digital interfaces can improve and increase the frequency of
interactions between service providers and their customers, which can
help raise awareness of water issues and lead to active stakeholder
involvement

Relevant for

Utilities and public
administration

(e.g. river basin authorities
and water boards)

(1) Public Administration
and researchers

(2) Utilities

Utilities, public
administration,
researchers, user
associations and NGOs

Utilities, public
administration and

: farmers

Public administration,
citizens, and farmers

Utilities, and technology
developers

Utilities, technology
developers and end users

Utilities, technology
developers and end users
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Figure 2: Potential benefits of digitalisation in the water sector.
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Source: own elaboration based on interviews with water sector stakeholders.

Challenges along the digital fransition

Cybersecurity

The 2019 World Economic Forum (WEF) Global Risks Report points out that the vast majority of deci-
sion-makers sees cybersecurity as a major risk for the 21st century.!? As the water sector begins to embrace
digitalisation, this emerges as one of the primary concerns.® Especially since the water sector is regarded as

“The 2019 World Econom-

ic Forum (WEF) Global

Risks Report points out

that the vast majority

of decision-makers sees
cybersecurity as a major risk
for the 21st century.*?”

critical infrastructure. Some utilities are already experiencing an increasing num-
ber of cyberattacks. Related to this is a greater vulnerability to (deliberate) power
outages as additional elements of the operation become digitalised.

Long investment cycles in waterworks result in outdated equipment operat-
ing side to side with innovative applications. The greater integration of digital
solutions without standardisation potentially creates ‘gaps in the wall’ that
allow hackers to breach the security of water systems.'*In addition, the current
regulatory framework in many countries is still insufficient to ensure the cyber-

security of critical water infrastructure. These unsolved issues make utilities averse to the introduction of

ICT technologies.’®

One of the main challenges ahead is to close these gaps by strengthening regulatory frameworks and in-
creasing standardisation to prevent cyberattacks and unlawful data use. In addition, utilities have to take
security aspects carefully into consideration when digitising existing systems.

’ digitalwater_eu digital-water.city



Data protection

The widespread use of ICT solutions by water utilities will increase the amount and the quality of data gath-
ered, making the protection of operational and end-user data increasingly relevant. Data generated will be

collected more effectively and will become more accessible. ] o o
“At the operational level of utilities, digi-

However, there is a general agreement across stakeholder groups  tg/isation is often associated with job loss.
that current legislation and privacy policies are not fit to regulate  yypjje technologies indeed may reduce
the access and use of the real-time information flow generated or even substitute human intervention in

by smart devices. Water utilities are collecting more and more some cases, it is still recognized across all
data, but it remains largely unclear how they will be handled and  stgkeholder groups consulted that human
for what purpose. action will still be required.”

There are also concerns about ICT solution providers

appropriating water data to then resell them to the utility. Once data is being collected through ICT solu-
tions by external providers, utilities could lose access to and ownership of this data vital to their opera-
tions. Thus, questions of data access and ownership have to be addressed, taking the fears and needs of
both utilities and the providers of external ICT solutions into account.

Lastly, the idea of digitalisation as a driver for the centralisation of data is another relevant concern in
the sector. Some stakeholders fear that smart metering and other digital solutions are creating a privacy
issue, a so called “Big Brother problem”.

Regulatory uncertainty

The time lag between technological development and updated regulatory frameworks is generally ac-
knowledged to hinder digital innovation.!® The difficulty in setting up appropriate regulatory frameworks
in a timely manner will reside in balancing between required updates of the latter to increase cyber
security and data protection while maintaining enough leeway for the testing and rollout of digital inno-
vations. Some interviewees fear that data protection laws could impose overly strict limitations, curbing
the developers’ and utilities’ margin for manoeuvre to explore the potential of digital technology.

Investment

Research and development provides the water sector with advanced ICT solutions in increasingly short-
er periods. This is poles apart from investment cycles in the water industry, which are oriented towards
large-scale, long-term expenditure. Often, plants are in operation for 20 to 30 years before being updat-
ed. Transformation occurs sporadically through large capital investments. This gap between short- and
long-term cycles constitutes a major hindrance for innovation uptake.

Several of the stakeholders interviewed for this brief consider the level of public investment in the water
sector inadequate. Further, a higher share of public funds is seen as a fundamental prerequisite for the
digital transition to take place. The World Economic Forum estimates that from 2010 to 2030, $26 bn
worth of investment will be necessary to modernise existing water infrastructure. Public-private partner-
ships could boost the digital transition without widening the investment gap on ageing infrastructures.

An additional constraint to investment in digital solutions is the cost recovery principle of the WFD.
Regardless of the structural changes they may bring to water management, expenditure in smart devic-
es, citizens apps or monitoring systems has to be covered by current operations. Thus, investments in
digitalisation can be justified only if they bring clear economic advantages in the short term, or if costs
are covered by users’ fees.

In this sense, farmers’ and consumers’ associations fear that higher costs of enhanced management by
digital techniques could, at least in the short run, result in higher water prices. In certain cases, such as
large irrigation communities, investments have paid back as the data generated through digital solutions
enhances water management. However, smaller irrigation communities have been reluctant to invest

in digital systems due to large initial costs. The lack of willingness among end users to pay higher water
rates further presents an important constraint to take into account. In the case of long-term infrastruc-
tures, service fees do not rise excessively as a result of new infrastructure developments or updates due
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to amortisation. For digital solutions, this might not always be the case. Ideally, investments in digital in-
novation should be cost-effective and not place the burden on end users. This will require tech providers
and end-users to conceive and operationalize novel business models that ensure financial sustainability
without overburdening the paying customer. ICT solutions have spread at a different pace among wider
society than they have in industrial settings,*® so for these new business models to emerge, the benefits
of going digital must be evident and understood by all stakeholders involved.

Capacity-Building, Employment and Digital Literacy

Unlike the energy sector, water utilities have not substantially changed their business model through ICT
over the past century!* and the sector is generally characterised by a low maturity in the application of
these technologies.®'%2° Often, utilities are still lacking skilled staff to handle this unprecedented amount
of data that comes with increased reliance on digital solutions. Many older managers are open to inno-
vation but often struggle to see the benefits of new digital solutions in the long term, partially because
their own ICT skills are limited. In addition, data law specialists are not common in water utilities.

At the operational level of utilities, digitalisation is often associated with job loss. While technologies
indeed may reduce or even substitute human intervention in some cases, it is still recognized across all
stakeholder groups consulted that human action will still be required. Once technologies such as sensors,
real-time networks and robotics take over tasks previously done by technicians, qualification and training
measures are needed to ensure that they can control and operate them. Utilities have shown willingness
to lead capacity-building programmes, as they perceive enhanced efficiency from digitalisation out-
weighs the costs of training.’

Although training programmes have found their way in the digital transition, career profiles are lagging
behind. Trade unions argue that the future involvement of workers needs to be assessed before the in-
troduction of digital solutions in order to reap the benefits of digitalisation in the water sector.

There exists a general understanding that training schemes should be partly funded by the state, in par-
ticular for some categories of workers directly affected by digital water management, such maintenance
workers in waterworks and irrigators in farms.

Moreover, there is a knowledge and capacity gap, which can be found in many European countries with
an ageing population and is characterized by the older generation’s struggle to keep up with technology.

“Ideally, investments in dig- 1he issue of innovation acceptance does not only imply professionals and workers,
ital innovation should be utalso the end users. Some digital solutions allow the number of interactions
cost-effective and not place Petween utilities and users, involving the latter more directly. Nevertheless, some

the burden on end users.” concerns have emerged among users regarding the application of these new tech-

nologies. These concerns often go hand in hand with a lack of information and the
need of transparency on the use of these technologies.

Therefore, efforts to disseminate information and to offer advice to users can have a positive effect in
this response. Furthermore, general digital literacy of users has to be supported so that the full digital
transition can be reached, in urban as well as in rural areas. To this respect, most interviewed experts
agreed that achieving a high level of transparency, e.g. by promoting a multi-stakeholder dialogue includ-
ing civil society is an important step.

’ digitalwater_eu digital-water.city



Outlook:

Fields of opportunity for each

stakeholder type

The following info boxes distil the main fields of opportunity identified where each of the different stake-
holder types could get involved to ensure a smooth and reasonable digital transition of the water sector.

The digital transition of the water sector will
enhance the capacity for monitoring and
control of natural and socioeconomic systems
as well as industrial processes. The increasing
volume of data that will become available can
enable universities and research institutes to:

¢ Enhance modeling capacities to develop new
and more powerful applications, including
artificial intelligence, big data and semantics

Habilitate capacity development and/or
strengthening in data access, handling and
processing within the utilities

Host and lead capacity building programmes
on digital technologies for workforce and civil
society

¢ Streamline the need for developing ICT skills
across all levels of management and operation
within the companies

Raise awareness among decision-makers,

as well as the general public, regarding the
economic, environmental and social benefits
of digitalisation in the water sector

¢ Raise awareness among decision-makers,
as well as the general public, regarding the
economic, environmental and social benefits
of the digitalisation in the water sector

i

The digital transition of the water sector will
allow service providers to pursue and achieve
efficiency gains on known processes, but it will
also uncover new needs on both ends of the
market or raise the priority given to known
ones via increased interaction between par-
ties. Business groups and tech developers can:

Business

e Expand existing business by widening the
palette of services offered, leveraging novel
applications and data products

e Explore public-private partnerships to avoid
competition between (overdue) investments
on assets and infrastructure and the
implementation of new digital technologies

e Persuade the balanced deployment of
innovative solutions and data protection
legislation (e.g. by deploying smart meters on
a building-level)

e Collaborate with universities and research
centres to develop, test and demonstrate
novel applications, products and services
incorporating the data generated

e Engage in dialogue with end users and paying
customers to conceive novel products &
services that address their needs better, and
develop the new business models needed to
sustain them

e Ensure compliance with data protection
regulation, including user access to the
information gathered by digital technologies

Digital
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Civil Society

The digital transition of the water sector
brings potential to access relevant information
(e.g. on water quality, water quantity, costs,
efficiency) and with it increase the awareness
and engagement of the public. Members of
civil society can:

e Assume a better, more informed position
regarding accountability of public authorities
and decision-makers in the private sector

¢ Avoid unpleasant activities which can be done
using digital technologies (for industry or
utility employees)

e Improve their usage of water services and
save costs, provided they have access to smart
meters and the information collected is fed
back in a way they is easily actionable

e Engage in the digitisation process, for instance
through specialized trainings or updated
career profiles. This is highly relevant for a
successful transition (that maximizes benefits
for the majority of stakeholders).

Public
Administration

The digital transition of the water sector
brings potential to boost implementation of
EU regulations and to improve management
and decision making in ordinary and extraor-
dinary periods. In order to capitalise on this,
public administration groups can:

e Develop concrete policies to clarify obligations
regarding the installation of technologies such
as digital flowmeters, including provisions on
responsibilities and cost bearing

Strengthen regulatory frameworks and
increase standardisation to prevent
cyberattacks and unlawful data use

¢ Once the necessary regulatory frameworks are
in place, ensure law enforcement to achieve
concrete results and increase stakeholder buy-in.

Ensure that users (e.g. domestic users,
irrigators) can access the information gathered
by digital technologies so that they can better
understand their benefits, creating buy-in

(Co)fund training schemes on ICT and digital
processes for water utility employees and
other stakeholders that could be directly
affected by digital water management

Support digital literacy and specific capacity
building programmes for farmers, who tend to
have a higher average age and are therefore
less familiar with digital technologies, but at
the same time could potentially gain the most
benefits from their use, e.g. through improved
irrigation

Promote and roll out education programmes
on digitalisation at schools, vocational schools
and universities, in order to have better
prepared future employees and users in the
water sector

Generate the space and conditions for a
multi-stakeholder dialogue, including utilities,
administration representatives, businesses and
citizens, ensuring transparency and openness
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Annex

Digital-water.city - Task 5.3.1
Interview Questionnaire

1. Please tell us a bit about yourself, your position and briefly about the involvement
of your company/sector in the digitalisation (transition) of the water sector?

2. What is the position of your organisation towards the trend of digitalisation in the
water sector? (rather positive, negative, no clear position yet taken)

3. Do you think there is a general perception in the sector your organization is
involved of such a digitalisation trend?

4. How would you evaluate the current and future potential for the rollout of digital/ICT
technologies in the water sector? (rather low — high)

5. What main risks/concerns do you perceive regarding the digitalisation/ digital
transition of the water sector?

6. Which challenges do you think that digitalisation in the water sector is currently
facing?

7. What framework conditions (e.g. political, economic, financial, technical, social, ...)
do you think are necessary to ensure a sensible and efficient digitalisation of the
water sector?

8. How can your sector/branch contribute to facing/solving these challenges?

9. In your opinion, how does the water sector look like in terms of digitalisation by
2030 (in your city/country/region/globally)?

10. Is there anything else you want to tell us that you think could be of interest for our
research?

11. Can you think of contacts in your professional network that might be interesting for
us talking to?

Terminology

e Position: The official stance of an organization/ group of stakeholders towards
digitalisation in the water sector as communicated externally to the public.

e Perception: The informal, personal stance of the interviewee towards digitalisation in
the water sector based on personal experience and expectations about the
development of the sector.
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¢ Digitalisation: the process of employing data and digital technologies to transform,
restructure and enhance business operations. In the water sector, relevant digital
technologies include data collection devices and equipment such as sensors,
monitors and satellites; data processing systems such as geographic information
systems (GIS) and modelling software, and data sharing tools such as cloud
computing, among others.

o Water Sector: The water sector is referred to here as the water supply and sanitation
system and all its stakeholders. This includes the authorities responsible for the
governance and management of water resources; the public and private entities
directly or indirectly involved in the abstraction and distribution of water supplies, the
treatment and disposal of residual waters and the operation and maintenance of
water supply and sanitation infrastructure; and the users (divided into domestic,
industrial and agricultural users).
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