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Supplementary Information A

Source of Evidence 1. Semi-structured interview

General
questions

e Interviewee(s) introduction (role, interests, background, experience)
e Description of the operator
e -Contextualisation of the operator's role in the water reuse chain

e Water reuse chain

. Description of the water chain related to the plant under examination, actors involved and their role
. Description of the events that led to the current configuration
. Description of the plant, and the treatment and reclamation processes
. Reclamation process and actors involved in the various phases
e Reclaimed water
. Reclaimed water destination: definition; effect on the reclamation process; risks
. Description of the distribution network
Facility and . Investmenftaqd op'er'ative decis'i.ons . ' N
Processes . Criteria guiding the facility’s investment and operatlonal'decmlops
. Influence of equipment suppliers and maintenance service providers
e Barriers and drivers
. Barriers that influenced the different phases of the decision-making process
. Drivers that influenced the different phases of the decision-making process
e Policy
. Political or regulatory factors that influenced the decision-making process.
e Stakeholders
. Feedback (positive and negative) from civil social stakeholders after the implementation of the plant
. Ways in which feedback were managed
Source of Evidence 2. Field notes
Field notes Field notes collected during the conduction of the semi-structured interview (descriptive and reflective)

Source of Evidence 3. Secondary data

Firm’s website

General firm’s information; certifications; sustainability reports and initiatives

News and press

News related to the operator, also in terms of initiatives toward enhanced sustainability

Table SA1. Details of the case study protocol.



Supplementary Information B

Fig. SB1. Coding scheme and data structure — Details on barriers

First-order category Second-order category

Aggregate dimension

Overarching theoretical dimension

Increase of the dueto : No Lack of economies of scale
effect of economies of scale

Cost of distribution network development or extension Investment costs

11

Economic

Lifting cost;

nergy cost/ Energy N ic advantages in
aggregating input from different water utilities

Operating costs

High cost of maintenance interventions due to the specific technology

Overabundance of capa

Quantity of treatment water in input lower than the

Oversized treatment capacity
reclamation capacity

Technology

Reclaimed water not meeting the regulatory limits; Problems with clogged

Failure to meet quality standards
filters; Presence of chlorides

1T

[ Lack of specific institutional for managing the distribution network Lack of competences

S

Restrictions on possible end-users; usage limitations Regulation standards and obligations

Lack of public subsidiaries

Limited cost recovery from tariff; Costs not covered by the tariff Water tariff

Policy

Lack of regulation on the use of irrigation wells; Lack of legislation on industrial

reuse; lack of obligations for water reuse Lack of policy on water resources management

Il

the limits of elements contained in the. Fragmented and contradicting policies.

Low incoming volumes of wastewater; Limited number of active plants for water

treatment; Limited number of urban areas connected to the reclamation plant Lack of input

Problems with the quality of the water delivered to the reclamation plant Quality of the input

(" Temporal demand concentration for agriculture; Presence of non-rrigation
seasons; Reclaimed water not requested for irigation; Reclaimed water not

Market

requested by industrial firms; Lack of end-users; Limited reclamation of water
compared to the possibility, due to a lack of demand; No demand despite the
availability of supply; Reclaimed water is not used for watering or gardening;

Lack of demand/ Users not interested

Specificity related to the crops harvested; Downstream users missing; |
\___ Lack of demand; Problems in finding end-users; No demand from farmers

Industrial usors might nead additional refinement, which are up to them Marketlimitations due to the quality of the

claimed water

Need to build infrastructure to reach additional end-users; Industrial users have
1o develop their own infrastructure; Lack of storage tanks; Lack of distribution
networks; Undersized distribution network; Need to build a network for

Lack of infrastructure

reuse 9; Lack pread irrigation network

Infrastructure

Considerable distance from industrial facilities; Distance of the urban centre Location of the infrastructure

Issues with the presence of salt in the ground Quality issues related to the infrastructure

Ideologies; Reticence; scepticism; prejudices; Preference in using aquifers; use of
the reclaimed water frowned upon; Preference in using wells and ground water;
Perceived as water from the sewer

Perception of the reclaimed water

Confusion on the possibility to use reclaimed water to irrigate crops; Culture of
reuse not widespread; Culture of reuse lacking; Lack of information; Farmers not
informed; Not used to use reclaimed water

Awareness and knowledge

Stakeholders and society

‘The reclamation plant has no visibility of the distribution process; Lack of
ication; Difficulties in creating a structured relationship for integrated
‘water system; Responsibility only towards the irrigation consortium, not the

8
3

Lack of cooperation and communication among
stakeholders

[T I I

end-users

Long time to start a new plant; Authorizations and tenders’ delays; Problems in
communicating with public administration; Time required by the public
authort e required for authorizations

Regulatory and administrative burdens

Legal and institutional

Relative freshwater abundance

[ Availability of ional water;

Environmental

Barriers




Fig. SB2. Coding scheme and data structure — Details on drivers

First-order category

Second-order category

Aggregate dimension

Overarching theoretical dimension

Operating costs do not increase linearly with the increase of reclaimed flow;
sence of economy of scale

Economies of scale

Limited operating costs; No relevant operating costs

—1
—1

Operating costs

Fully automated system; Sensors and software for the optimization of pressures
and flows; Technology able to dose automatically reagen

J—{

Innovative automated technology

Constant distribution in the past years

_>[ Relailty of the technology

The fact that LWU manages both the treatment and the reclamation processes
facilitates the whole process; The management of the reclamation plant is
faciltated by the integration with the treatment process

Vertical integration

Commitment of the company; Aim of being a slmng ally of the oy

Movements at the managerial level to

LWU guarantees maximum quality, maximum management, maximurm
maintenance of the plants; Presence of skills; Every step is clear and outlined; No
problem with the management of the plant; LWU is vanguard

Regulation allowing for straightforward management of the process; The strict
parameters applied to reclaimed water are of added value for farmers;
Regulation, legislative decrees and regional laws are mother laws for water
reuse; Vertical integration supported by legislation

[ Competences in water reclamation and supply

Economic

Technology

Management

[ Regulations, standards and obligations

Presence of European funds; Plant built with regional fundings; Interventions

funded with reginal or European funds;
the water authority; presence of various types of funds; Plant funded by regional
fundings; Prototypes possible thanks to European funds; Upgrade of the plant
ossible thanks to regional and European funds;

d Economic support

Support of the tariff-interventions; Annual income from the municipality
feriving from the sale of water

Water tariff

Increased number of agricultural cooperatives acing LWU for reclaimed water;
The avaltily f ecalmed water might nfienoe ths willngto mestn

( [—

Crop nd for in winter; many
"BquBstfor 6use i aaricuture Reques o reclamed water by industy
Irrigation of a wooden area to reduce discharged in the sea;

‘Watering of private gardens; Direct environmental reuse; Recharging of the
water table; Irrigation of green areas; Irrigation of urban park; Quality of the
eclaimed water appropriate also for industrial reuse

Possibilities for alternative uses

‘Tanks for storage; Storage facilities; Reservoirs; Storage faclity necessary

—1

Storage infrastructure

Presence of distribution networks; Need for pipeline

F—

Distribution networks

There is less prejudic

No problems with acceptability; end-users happy; New
generations of farmers interested

Perception of the reclaimed water

Reuse in agriculture seen as environmentally benefical; Perceived lack of water;
e use of reclaimed water reduces discharges in the sea

]_)[ Society's acceptance for environmental reasons

from a
perspective; Reclaimed water has lower chloride than water in wells; Quality of
the reclaimed water controlled, unlike groundwater

([ s et ooty ssons

Inereasing costoftaking he viter from he oaufers: Reduced use of s
improvers; Take the water from water table is more expensive; No distributi
costs applied by LWU

of events to raise Reuse must be
encouraged ; Interaction; Meetings with trade associations; Information and
awareness campaigns; Organization of conferences; Advertising campaign;
Cultural operation to convince end-users to use reclaimed water; Explain the
opportunity of agricultural reuse; Need to educate people

Society's acceptance for

Policy

Infrastructure

Communication and educational programs

i university; Listening of ; Direct p with the
end-users

Stakeholders' involvement

Definition of clear responsibility in the water reuse chain; Protocol with
obligations; Memorandum of understant g parties; Agreements to
regulate relationships and roles

Clear definition of roles

Collaboration with administrations and authorities; Participation of
municipalities; Round table with different institutions.

Collaboration and coordination among

]—)[ institutions

Institutions inclined to use reclaimed water; Consortia interested in the reuse of
reclaimed water; Regional institutions interested in the reuse of reclaimed water

Institutional support

Limited water; No water in wells; Wells depleted and salinized; No waterways ;
Constant water emergency condition; No water availability; No resources for
drinking water; Overexploitation of karst stratum; Water table susceptible to salt

intrusion; ; Limited resources for drinking an

Water scarcity

Overall environmental benefits; Contrast the impoverishment of groundwater

T Feselon o batiing T roclamad watr s Gscharged tather an oy
treated water; Water reclamation process as an awarding criteria for
envlronmemal cerlmcauon Reduction of discharge in the sea; Avoided canal
cloggin, ort of the community as limited discharge in the sea;

—(

Climate concerns

Protection of touristic areas

and society.

Legal and institutional

Environmental

Drivers




