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Hybridizing the commons. Privatizing and outsourcing collective
irrigation management after technological change in Spain.

1. Introduction

In 1995 a severe drought that affected the Spanish Mediterranean regions had a
catalyzer effect on the national water policy, and paved the way to the expansion of
water-saving technologies over the country (Garcia-Molla et al., 2013). In this context,
drip irrigation was perceived as a win-win formula to increase the reliability of agricultural
water supply and to improve water productivity (Alcon et al. 2009; Lopez-Gunn et al.
2012). An alliance was formed between administrations, irrigation communities,
farmers, professional associations, and private companies that, for different reasons,
benefited from the installation of micro-irrigation (Sanchis-lbor et al., 2017; Ortega-Reig
et al., 2017). As a result, after a strong public and private investment, micro-irrigation is
today installed in 2 Mha in Spain, replacing gravity irrigation in most of this area (ESYRCE,
2019).

Numerous historical irrigation systems have adopted this technology, which has altered
deeply-rooted agricultural water distribution practices, fertigation procedures and
organizational structures. Because of the multiple effects caused, the shift from gravity to
drip irrigation can be considered the most relevant change on the Mediterranean irrigation
since the medieval Arab agricultural revolution (Garcia-Molla et al., 2019). Recent research
in Spain and other countries have mainly focused on the multiple effects of this
technological shift: on water resources availability (Van der Kooij et al., 2013; Berbel et al.
2015; Venot et al., 2017; Grafton et al., 2018); energy use (Fernandez-Garcia et al. 2014;
Soto-Garcia et al., 2013; Rodriguez-Diaz et al., 2011);and productivity (Cai et al., 2003;
Contor and Taylor, 2013; Ahmadzadeh et al., 2015).

Comparatively, researchers have paid less attention to the institutional and organizational
changes induced by this technological change, which in some collective irrigation systems
has limited farmers’ capacity of decision making, has hindered local control, and has
generated external dependence, among other effects (Venot et al., 2017; Ortega-Reig
et al., 2017; Sanchis-lbor et al., 2017a). One of the most significant changes is the
outsourcing of certain functions and tasks traditionally developed by collective irrigation
institutions.

In a global policy context pushing to privatize and outsource resources and activities
traditionally managed by public administrations (Bakker, 2005; Harvey, 2003;
Swyngedouw, 2005), some changes of infrastructure and irrigation technique in
irrigation communities have been accompanied by delegating part or all of their
irrigation management to private companies. These companies got into irrigation
management by signing build-operate-transfer (BOT) contracts to build drip irrigation
infrastructure or through formulas to delegate certain operation and maintenance



services once the new technology is installed. This has positioned private enterprise as
a new element of the irrigation system, acting as the intermediary among users,
infrastructure and water resources.

Because of the lack of research on these processes, it is necessary to analyze how
outsourcing and privatization take place in irrigation communities and which
implications have on the collective management of water. Such analysis will require a
variety of case studies in a given region, considering diverse geographical and
institutional contexts, and the diverse range of privatization arrangements. Therefore,
this article analyzes different case studies in Spanish irrigation, in the region of Valencia.
This study presents four representative cases with differing degrees of private-
enterprise penetration in collective irrigation management. The main research aims are
to: analyze strategies of collective-private confrontation and collaboration that are
emerging in irrigator communities; and characterize how they affect collective
management of irrigation systems. 2. Privatizing and outsourcing irrigation
management

Collective management of irrigation systems is one of the forms of common-pool
resources government that has achieved stronger recognition (Ostrom, 1992; Roth et
al., 2015; Suhardiman et al., 2017). Irrigator communities have shown, in numerous
places the world round, that they are capable of resolving internal conflicts, managing
water with their own norms, often quite effectively, using their own notions of equity
and sustainability (e.g., Glick, 1970; Maass and Anderson, 1978; Mabry, 1996; Roth,
2014; Jackson, 2018; Wilson, 2019). Far from being a social panacea, they coexist with
situations of conflict and inequality (Mayer, 2002; Calatayud, 2008; Perreault, 2008) and
there are cases of deficient administrative and technical performance or corruption
(Kibaroglu, 2020). However, despite these deficiencies, traditional institutional forms of
collective management of irrigation (communities, syndicates, associations,
cooperatives....) have received legal endorsement from numerous national water
governance bodies and, in the recent decades, some states have transferred local water
management to users, promoting the creation of new irrigation communities or water
user associations (Garcés-Restrepo et al., 2007; Vermillion, 1997; Groenfeldt &
Svendsen, 2000).

In the two first decades of the 21st century, new management formulas have let private
enterprise into irrigation management, replacing or accompanying state-led
management or collective management institutions. Governments and multilateral
organizations (e.g., World Bank 2005; 2007) have encouraged establishment of Public-
Private Partnerships (PPPs), either in the form of public contracts or as Public Service
Delegations (PSDs) established as leases, concessions, divestitures or Build Operate and
Transfer (BOT) contracts. A discourse has consolidated that recommends for the State
to withdraw from directly managing irrigation, attempting to involve investors and
private companies to work in collaboration with users (Rap, 2006; World Bank, 2005,
2007; Mandri-Perrott and Bisbey, 2016). PPP proponents justify the need to incorporate
private enterprise for several reasons (Préfol et al., 2006; Trier, 2014): i) users and



governments lack the technical or financial capacity to make investments or manage
new infrastructure; ii) the private sector’s greater experience in managing water supply
and sanitation; and iii) the private sector’s greater efficiency in managing such functions
as operating performance, maintenance and management (OMM).

Whereas some of these institutions have proposed PPP in irrigation as an optimal
strategy, others had already argued that this tool must be used carefully and only in
certain contexts. In general, both these groups have recommended combining PPP
formulas and technological modernization with PIM to facilitate local acceptance of
market thinking in OMM, so water user organizations can outsource some private
services for specific tasks (Trier, 2014). Other authors have taken a more critical position.
Based on failure experienced or negative outcomes (e.g., Houdret, 2012; Houdret and
Bonet, 2013; Boelens et al.,, 2015; Venot et al., 2017) they challenge some of the
foundational premises underlying private sector participation in community irrigation.
In this regard, the alleged success of PPPs in the water supply and sanitation subsector
has been compared with examples of failure and a growing re-municipalization of these
services (Pigeon et al., 2012; Lobina et al., 2015, 2019). At the same time, PPPs in
irrigation have been questioned because private enterprise makes its way on the basis
of market-based arrangements that are markedly different from the principles of
collective irrigation management (Reimer et al., 2008; Boelens, 2015; Sanchis-lbor et al.,
2017b; Brandshaug, 2019). An entire critical current presents this wave of privatization
as a strategy for water dispossession / grabbing (Bond, 2004; Swyngedouw, 2005; Vos
and Boelens, 2014) and warns of the risks and dis-economies that commodification,
privatization and marketization of water resources or irrigation services may generate
(Bakker, 2013; Andersen, 2019; Dupuits et al., 2019; Paerregaard, 2019; Stendsrud,
2019; Ullberg, 2019).

There is definitely a controversy, further entangled by ideological leanings, about the
foundations and consequences of private-enterprise participation in irrigation
management, which asks for a thorough and field-grounded case-by-case analysis of this
global phenomenon. Analyzing the transfer of functions from collective to private
management poses a terminological problem. Different authors and contexts call these
operations privatization or outsourcing. These labels have underlying subjective or
ideological connotations, which tend to dignify or discredit these operations in most
international languages. Overall, theorists of neoliberalism (e.g., Savas, 1987; 1999) and
academic dictionaries (Merriam-Webster, Spanish Royal Academy, Académie Francaise,
among others) take “privatization” to mean any transfer of institutions or activities from
public to private, and “outsourcing” is usually considered to be a kind of privatization
that transfers certain public services to private enterprise without loss of control or
supervision over them by the public administration (or community authority). In recent
years, several authors have confronted both privatization and outsourcing as related but
gradually differing concepts, setting the boundary between these two terms at whether
the public/community sphere loses control over the element or function transferred
(Bold, 2004; Caamaiio et al, 2017).



The problem is more complex in the case of irrigation management, because
“privatization” is often used in this sector to describe IMT, transferring public irrigation
systems to collectively managed institutions. Accordingly, to avoid greater
terminological ambiguity, Groenfeldt and Svendsen (2000) proposed the term
“userization” to describe management transfer from a public-sector agency to a users’
association; this term has not yet spread into public and academic debate. Next, while
this “userization” generally refers to State policies transferring water management tasks
to users (presumably ‘participatorily’ but in practice often top-down), the term
“collectivization” — or re-collectivization, as the case may be — describes private/public
transfer to collective community resource management, and often indicates recent
bottom-up experiences whereby users aim and claim to get back water control and
autonomy (e.g., Boelens, 2015; Sanchis-lbor et al. 2017b)

This study finds these terms subjectivized when they are used in practice. Critics of such
contracts between community and private-enterprise institutions have used the notion
‘privatization’ and these contracts’ defenders rather use ‘outsourcing’ (‘externalizacion’
in Spanish), and they even correct interviewers if the latter do not use the term that
detractors and advocates consider most appropriate. We have respected these
expressions throughout the study, when employed by interviewees in their arguments.
Nevertheless, to classify and describe the processes observed in the different case
studies, we have differentiated between cases or formulas that are clearly outsourcing,
and contracts in which — since irrigators lose control over management — we feel
‘privatization’ is more accurate. However, in general, we are witnessing hybridization of
these concepts through the whole range of agreements that can be reached between a
community that manages its resources collectively and private companies: privatization
or outsourcing often create a hybrid irrigation system sharing characteristics and
strategies from both collective and private management.

3. Methodology

For our study, field work was done by interviewing representatives of irrigation entities,
private companies, farmers and several politicians involved in the privatization and
outsourcing processes analyzed. Of the different cases identified in the Valencia Region,
to show a complete overview of the range of cases, we have selected a sample of four
examples of different degrees of delegating functions to private enterprise, which have
generated differing reactions and repercussions in local communities. The four irrigator
communities analyzed (Acequia Real del Jucar, Sindicat de Regs de Senyera, Vall de
Carcer i Sellent and Pou de la Penya de I’'Hedra) have adopted drip irrigation now in the
21st century and devote most of their farming activity to fruit trees, mainly citrus (Figure
1).

The irrigator communities are entities appointed by the state to hold collective water
rights for irrigation, according to the current (1985 Water Law) and historical legislation
(1866 and 1879 water laws). They are in charge of operation and maintenance works,



transfer water costs to farmers and participate in some committees of the public river
basin agencies (Confederaciones Hidrograficas) for water governance. The sovereign
organ of the community is the general assembly formed by all the members, which
regularly elects a government board as executive organ, and an irrigation jury to solve
internal conflicts (Del Campo, 2018; Sanchis-lbor et al., 2009). The government board
makes strategic community decisions (such as drip irrigation adoption or
externalization), which must be yearly ratified by the general assembly (together with
the annual budget). Three water supply companies were involved in the analyzed
privatization or outsourcing processes: Operagua, Tecvasa and Aqualogy. Operagua
belongs to the Global Omnium-Aguas de Valencia group, which has a long experience in
this area. It was founded in 1890. It’s one of the most renowned water management
companies at the national level, with current projects in more than 300 municipalities
in Spain, Latin America, Africa and Asia. Aqualogy is a company engaged in water
management solutions in Europe and Latin America, belonging to the AGBAR group
(Aguas de Barcelona), founded in 1867. This group was absorbed by Suez (now Suez
Environnement) and Criteria CaixaCorp in January 2008. Both Operagua and Aqualogy
provide services at different levels for several irrigation communities in Spain.
Conversely, Tecvasa is a small local company, founded in 1990, that has focused their
activity on urban water supply in rural areas. Apart from some local construction
projects, the company manages water supply systems and sewage treatment plants in
30 small municipalities, most of them in Valencia Region. The project in Senyera was its
first attempt to penetrate in the agricultural management of water.

The semi-structured interviews were done in June and July from 2014 to 2017, and in
December and January from 2016 to 2018. Except in the case of Pou de la Penya de
I’'Hedra, presidents, members of the government boards, technicians and some
operators were interviewed 2 times. In total we interviewed 16 representatives of the
irrigation communities, plus 5 representatives of the private companies, 4 majors and
28 farmers. In 3 out of the 4 cases, some interviews were done exclusively by the
authors, and others by the authors and groups of 4-5 students. Interviews were held in
Spanish or Valencian, at the irrigation community offices or at the bars were farmers use
to meet for breakfast. Farmers and technicians guided the authors to visit the irrigation
system, and they also provide documentation from their institutions. Other
documentation was obtained from the basin authority and the regional government,
and additional information on social conflicts was collected from the two main regional
newspapers and the local televisions.
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Figure 1. Location of the 4 study areas. Sandy color represents other irrigated lands within the Valencia



4. Four irrigation communities delegating collective management functions

4.1. Pou de la Penya de I’Hedra: a company that manages the water, provides services
and listens to users; a community that delegates, trusts and controls

The community of Irrigators of Pou de la Penya de I’Hedra is a small entity comprising
193 farmers in the Municipality of Terrateig. In the late 20" century, little area was
watered in Terrateig, because they had only a well, which could regularly supply nearly
35 ha. Dry farming predominated (190 ha) and the well was managed by a small private
society. Unlike other areas in the region, in Terrateig there were no significant tradition
of collective management of water. In 2002 the Mayor helped get technical and financial
assistance to undertake an irrigation modernization and expansion project, constructing
adripirrigation network. Work began in 2003, costing a total of 0.9M&€, financed in equal
portions by the regional administration and the users. The project covered an area of
164 ha, but only 67 ha are irrigated. The modernization built two large reservoirs (0.6
hm3 each), which provide enough pressure for drip irrigation. Changing the irrigation
technique doubled the irrigated area, without changing the administrative concession
of ground water, or affecting piezometric levels, stabilized at about 150 m deep.

The new irrigation technique caused farmers a problem: they had never formed any
legal institution to manage their irrigation. In 2002, they set up a society and begin
looking for technical support, having little experience with drip irrigation and no trained
staff to manage it. They had to find a company to maintain the new system and also
handle management for the community. In 2006, the irrigators’ collective contacted
several companies, comparing their conditions, and chose Operagua.

The company has taken over all the irrigation entity’s management tasks. It does the
administrative work — including collecting community members’ fees, distributing the
irrigation water and maintaining infrastructure with preventive and repair work. The
community’s current main function is to have the administrative water use concession
and supervise the company’s activities. They also hold a general assembly twice a year,
at which the company’s technical staff reports those attending about how the
community system is doing and answers any queries users have.

Company technicians, community representatives and municipal staff agree that this
delegation of functions is the most positive option to govern their water use system, in
view of its small size and lack of personnel and experience in managing pressurized
irrigation networks. Opinions gathered from users are favorable and reflect generalized
satisfaction with the company’s services. The users, owners of the system who
collectively chose a reliable company, feel the company’s services are positive and they
especially appreciate its capacity to detect leaks in the network, and deal with suppliers,
because the company is large enough and quite positioned in Spain’s water sector. As
one farmer put it: "When something breaks, they fix it right up, and they help with things
like red tape".

The most significant disagreements involve the company’s management costs. The Vice
Mayor is also a farmer, and thinks the company is really expensive. If a farm is no longer



profitable, that user can quit the system at no charge. Operagua then removes the water
meters and takes them out of the system. Late payment is not a problem, either. The
company sends numerous reminders before cutting off the service, and the final
decision is made by the collective irrigators’ entity.

Users, who are the water governors, having collectively deliberated and chosen the
most suitable company, control the system critically, but trust the company. The
spokesperson for Operagua said that the system’s success is based on trust. From the
very outset, the company felt that building such trust was a key element to keep the
contract in the long term and therefore they strive to satisfy all demands from the
entity’s members and any doubts that arise. After 10 years of working together, this
satisfaction and mutual trust have increased over time. Now, the Operagua technician
tells us, "l can go to the bar without getting shouted at, just have a cup of coffee and
chat with the farmers", quite unlike what has happened in other communities of
irrigators.

4.2. Acequia Real del Jucar: failed outsourcing

The Irrigator Community of Acequia Real del Jucar (ARJ) is one of the region’s highest-
profile irritation entities in the region. Nearly 25,000 farmers from 22 municipalities
belong to ARJ, watering nearly 19,000 ha with water taken from the Jucar River by a
canal built in 1258. The entity is organized as a community of 22 local communities,
whose government boards elect the government board of the institution. The ARJ has
historically played a leading role in water governance in the region, both in the creation
of the Jucar Basin Authority in 1934 and in the foundation of the national federation of
irrigation communities (FENACORE) in 1955. They grow mostly oranges, persimmons,
and rice. In 2006, after completing the new general conduction, ARJ began
implementing drip irrigation in most of their irrigated zone. This operation, financially
supported by the Government, has not been completed yet, but there are 16 sectors
(5,000 ha) that have adopted this technology.

Once the work was finished on the first sectors, irrigation began provisionally, though
the basin authority, the Confederacion Hidrogrdfica del Jucar had not transferred the
infrastructure to irrigators. During that period, this basin authority obliged ARJ to engage
a private company of “well-recognized solvency” to operate the new irrigation
network’s Operation and Maintenance (O&M), and initially other tasks as well (analytics,
quality plan, training workers). At the same time, ARJ developed a strategic human
resources plan, to organize a team that could manage the new technology and maintain
the facilities, incorporating new professionals into the entity’s staff. Thus, the irrigation
entity was soon able to take over system management and limited the company’s
services (Operagua) to a maintenance and preventive conservation contract for the
installations. The initial results of outsourcing were satisfactory, but as time wore on, as
the community of irrigators learned more about how the new irrigation system worked,
their perception changed. They detected room for improvement in certain aspects of
the service being provided (notably, recurring breakdown of flow meters) and non-
involvement of the company’s employees in improving service quality. Consequently, in



2018, and due to the irrigator community’s dissatisfaction with the service provided by
the maintenance staff hired by Operagua, they hired a small company exclusively to
perform these functions, which cut their costs and significantly improved service quality,
reducing flow-meter breakdown to a minimum.

Managing automated devices was not included in this transfer: telecontrol systems were
designed by the company that built the drip irrigation network, which continued with a
contract to supply replacement parts and perform maintenance and repairs of these
telecontrol systems. In 2011, ARJ introduced their own personnel for maintenance tasks
and limited the functions for which this company was hired to repairs and replacing
parts. This company was subsequently replaced by another, which cut repair and
replacement costs by 150%, by introducing more efficient, durable materials.

In general, the water users entity’s technicians were not satisfied by the criteria and
practices of the companies who designed the networks, because they had given priority
to keeping their price of construction or installation as low as possible regardless of the
resulting maintenance costs. In their opinion, as one of the leaders put it, “these
companies have pulled the wool over our eyes”. Another leader explained that they
habitually “sell cheaper technology that is more expensive to maintain”. An example is
the design of sheds to protect hydrants. They are so small that a maintenance technician
cannot work in them standing up and they must be lifted with a forklift to perform any
repairs. Similar problems have been detected in filtering and fertilizing systems, with
original designs, meeting no industrial standards, which make maintenance more
expensive and force or attempt to force irrigators to be dependent on the installing
company.

Nonetheless, over time ARJ has replaced these devices with standardized industrial
formats, to reduce economic costs and external dependence. Currently the only
companies they hire are a few for O&M (such as fertilizer provision and repairing
electrical breakdowns). These concrete services are provided according to the
assessment and under oversight by ARJ technicians, to “avoid being hoodwinked
anymore”. All other OMM operations are done directly by ARJ personnel, to maintain
their autonomy.

4.3. Vall de Carcer i Sellent: brief outsourcing, failed privatization

The Irrigators Community of Vall de Carcer i Sellent comprises 1,700 farmers who water
1,600 ha in the municipalities of Sellent, Carcer, Cotes, Alcantera del Xdquer and
Beneixida. The irrigated area is divided into two zones bound by the Acequia de Escalona
canal: the Part Baixa (literally, low part), of approximately 600 ha, are historical
irrigation areas, using surface water from the Jucar and Sellent Rivers, by gravity flow
they term blanketing: “riego a manta”. The Part Alta (upper part) is an expansion made
in the early 20th century covering about 1000 ha, using the leftover water, pumped up
from the Part Baixa, plus ground water. The median property size is 0.25 ha, especially
fragmented in the Part Baixa, whereas plot size is larger in the Part Alta, and some plots
are over 5 ha. In the Part Alta, two companies own nearly 300 ha, which assures them



significant weight in the Governance Board, above all at times when smaller owners are
not well organized. The General Assembly meets twice a year and the Governance Board
once a month.

In 2007, the community approved a project to change over to drip irrigation for the Part
Alta and in 2010 the community got five million Euros in grants for the main works
(covering 100%). Work for the secondary canals totaled eight million Euros, half of which
was contributed by the Regional Government and the other half covered by users. All
system users, in both the Part Alta and the Part Baixa, had to contribute to financing the
investment (444€/ha for 15 years), whether they were going to install drip irrigation or
not in their own sector or plot. The network is built, but 20% is not operational because
of construction defects.

After drip irrigation installation was finished, in October 2013, the Governance Board
announced they had hired the Aqualogy company to manage and maintain the new
network. They justified this outsourcing by the lack of trained personnel in the irrigator
community. The company was supposed to hire the people who had been responsible
for performing these functions in the irrigator community, though the latter were fearful
of the change. Some irrigators protested against this initiative, calling an information
assembly, and began organizing to stop the privatization, creating an association called
Comptes Clars (Clear Accounts). This association also demanded an audit of the entity’s
accounts.

Comptes Clars gathered signatures to call for a Special Assembly, which was held in
December 2013. The Governance Board won the vote, but had to confront growing
pressure from the opposition. Multiple problems with the drip infrastructure and
increased irrigation fees to pay for the drip-irrigation investment paved the opposition’s
way. Many of them refused to pay these higher rates, rejecting the Governance Board’s
policy. In turn, the Governance Board used unethical methods to defuse the opposition,
such as changing proxy forms a few days prior to the general assembly, to keep the
opposition from gathering enough proxy votes. This procedure earned them two
complaints against Governance Board members and several appeals for reversal to the
basin authority, the Confederacion Hidrogrdfica del Jucar.

After all this conflict which, in the words of the President at the time, “generated much
violence”, the irrigator community withdrew the project to privatize all management.
However, this withdrawal, forced by the increasing pressure, did not prevent the
irrigator community (dominated by the large-scale farmers in the Part Alta, many using
drip irrigation) from engaging the company for irrigation system O&M. Their strategy,
according to the President at the time, was to pursue a slower, more discreet transferal
of the various functions to companies. So, they soon (in 2015) also proposed to
outsource administrative management and fee collection, which never happened.

Finally, the Comptes Clars association became a political party and ran in the municipal
election. Their candidate became Mayor of Carcer. In January 2017, the Governance
Board’s term of office ended, they were not reelected, and the new members began



reviewing the entity’s economic management of the irrigation system. These audits
revealed a number of dysfunctions in the new irrigation system and sued the previous
President, alleging infractions, and bringing suit in the courts for fraud, in December
2018.

Representatives of the former Governance Board argue that this was not privatization,
but merely outsourcing of services, on two grounds: The entity’s employees lacked the
technical capacity to manage more sophisticated irrigation technology, and user fee
collection required improvement. They felt that the technology change in the Part Alta
required personnel experienced in managing pressurized networks, and irrigators’ high
arrears in fee payment called for personnel free of personal or family ties with users, to
collect more effectively. In their view, opposition to these measures was socially and
politically motivated by a conflict of interests between large and small owners: in favor
of and against privatization, respectively.

The Comptes Clars opposition did not dispute the problem of late payment, but pointed
to societal conflict as one of its important causes: they asserted that, because of
mismanagement, the community collected only half of the 810,000€ that current rates
should yield. They agreed about the differing interests between (the more wealthy) Part
Alta that favored modernization and privatization and the Part Baixa smallholder
irrigators who wanted to continue irrigating more autonomously. Both parties agreed
about quantifying the negative impacts of the incipient privatization, which both
Comptes Clars and the former Governance Board set at a 21% increase. This figure is the
sum of the company’s 11% profit rate and the 10% VAT (which is not payable by irrigator
communities, but companies do pay VAT). Different from the former Governance Board,
opponent believe that incrementally outsourcing services was a strategy to, in the end,
privatize all services and governance, so that the Board could conceal the mistakes made
during modernization and account management. They argue that, with proper collective
management, no company’s help is needed, and working collectively would keep
operating costs down, protecting farmers whose produce brings low prices.

4.4, Senyera: privatization and re-collectivization

Senyera is a municipality of 1169 inhabitants who farm 77.5 hectares, mostly orange
groves. This land is watered from the Albaida River through a medieval canal known as
the Séquia Comuna d'Enova. Historically, farmers were organized in an entity, the Junta
de Regs, whose president was the Major of the municipality, but at the beginning of the
20" century they founded the Sindicat de Regs de Senyera, formally separated from the
local government. The Sindicat currently manages the water distributed in the municipal
area, and it has approximately 150 members, whose average age is quite high (half are
over 65).

Introducing drip irrigation began in 2004, when the Sindicat received a proposal from
the Senyera local government. The project was submitted to the General Assembly for
approval, and the Mayor and a salesperson from a water management company
(Tecvasa) explained and defended the transformation project. Only 55 of the



community’s 235 members attended the assembly, and they approved the project with
47 yea votes. The company pushed the arrangements through and signed the contract
a few days later which, among other things, awarded complete system management to
the company for 10 years. Farmers and previous members of the Sindicat governing
council say this was all confusing, rushed and un-transparent.

Tecvasa immediately started the water works. During 2004, drip irrigation was installed,
and the new system began operating. It included a 98,000 m?3 reservoir to store river
water, and a distribution network with 331 individual connections. This infrastructure
soon revealed operating deficiencies because of poor design and construction. The
network was oversized, and the reservoir and submersible pumps chosen to pressurize
the network were the wrong choice because of their energy inefficiency. Design defects
resulted in numerous conduction pipe breakages. Further, drip irrigation reduced older
trees’ yield, by failing to cover their whole root area.

Frustration loomed as irrigators saw themselves losing control over the system. Tecvasa
enclosed irrigation meters in metal boxes to keep farmers from checking whether the
volume of water reaching their fields matched the company’s invoice. This impossibility
of checking meters obliged the Governance Board to scrutinize billing in detail, and they
began finding many bills with errors, always in the company’s favor. The Sindicat lost
most of its operational authority, since Tecvasa made all management decisions. The
current President observed: "We had to constantly remind Tecvasa that we were the
owners, and they were just service providers, but they weren’t listening to or
understanding us".

Operation and maintenance costs more than tripled, from 180 €/ha to 572 €/ha per
year, and the total cost of irrigation reached 1064 €/ha per year, when project
amortization is counted. The company also made huge profits by introducing centralized
fertigation. Fertilizer prices, rarely higher than 400 €/ha/year prior to the
transformation, reached 1680 €/ha for plots with drip irrigation. The contract signed
with Tecvasa was also especially costly for the community whenever users paid late. If
any irrigator failed to pay on time, the Sindicat as a whole had to cover the shortfall and
pay the company directly. The company imposed a no-abandonment clause stipulating
that farmers had to pay even if they gave up on their crops and waived their water rights.
The company also boosted their profits by reducing irrigation system maintenance to a
minimum. Sindicat representatives report that the company took no insurance on the
infrastructure and neglected the facilities, especially in their last years, leaving several
elements unusable by the end of the contract.

For 10 years, farmers lost their profit margin, transparency and autonomy.
Dissatisfaction with management by the company discouraged irrigators from attending
general assemblies. However, in the last general assembly of the decade of management
by Tecvasa, held to decide about potentially renewing the contract, attendance was
massive, and the community decided to recover their control over the irrigation system.



The results from the first year of return to collective management were quite positive,
a tremendous economic relief for Senyera’s farmers. The community has cut irrigation
management costs to 468 €/ha, a reduction of 18.1%. Further, fertigation costs dropped
by 67.8% (from 1680 €/ha to 541 €/ha/year), while trees’ conditions improved
substantially. Interviewed farmers spontaneously expressed their pride and satisfaction
at regaining collective management of their irrigation. When the automatic irrigation
system fails, the system operator controls water allocation manually, and farmers speak
with him directly when they need concrete changes (e.g. an additional irrigation turn).
The user-headed re-collectivization they demanded has restored the transparency and
trust that vanished when system administration was privatized.

5. Hybridization and autonomy in the collective-private management of SESs in
irrigation.

Introducing drip irrigation in the Valéncia Region is facilitating hybridization of
community irrigation system management with private water management companies.
Collective-private collaboration and coproduction arises from delegating functions
traditionally assumed by collective irrigation management entities, in divergent degrees
and intensities, depending on each case. Table 1 compares these actions in each of the

four case studies.

Sindicat de . . CRAcequia CR Poude la
CR de Carceri
Regs de Real del Penya de
Sellent . .
Senyera Jacar I'Hedra
Period 2005-2014 2013-2015 2006-Present 2006-Present
Components Functions
Construction Build-Operate-Transfer Yes Yes No No
Outsourcing WUA, Company
Water management Company planned but not  for automation Company
executed 2006-2011.
Conveyance Company 2006-
. 2018, exclusive
System maintenance Company Company contract after Company
2018
Outsourcing
Water management Company planned but not WUA Company
executed
Outsourcing Compan
Water metering Company, opaque  planned but not WUA pany,
transparent
executed
Outsourcing Partially, under
Distribution Fertigation Company planned but not ~ WUA complete Farmers individually
executed control
system
WUA, except WUA, except
from from
Staff management Company maintenance maintenance Company
workers workers
Company 2006-
201 i
System maintenance Company Company 018, exclusive Company

contract after
2018




Outsourcing
Billing Company planned but not WUA Company
executed
Outsourcing

Economic Price setting Company planned but not WUA Company
management executed
Company, debt Company, negotiated
Default rules transferred to WUA WUA with WUA in case of
WUA long delay
Abandonment rules Yes. Fines WUA WUA Free abandonment

Table 1. Water user association (WAU) functions delegated to private companies in the
four case studies.

In the cases analyzed, the irrigation entities have relinquished or tried to pass on,
temporarily or permanently, functions that play a key role in the sustainability of the
irrigation system. The robustness of irrigation systems depends on how interactions
among four elements are set up: users, managers, infrastructure and resources (Cifdaloz
et al. 2010). Outsourcing or privatization wedges the company into the irrigation system
as another element, redefining relations among the system’s other components,
creating a hybrid coproduction, which will unavoidably influence overall robustness.

In the case studies, private enterprise intrusion has affected these interactions
unequally. In all cases, the company has become an interface between the infrastructure
and the other components of the irrigation system, and has altered some of the flows
between them. The company totally or partially controls the infrastructure, makes
changes in water conveyance and distribution, and affects, with different variations and
intensities, users’ and managers’ decision-making capacity regarding maintenance,
management, distribution and fertilization (Table 1). In some cases, the company can
position itself to change all interactions among users, managers, infrastructure and
resources. That happened in Senyera, where the company also interfered between the
Governance Board and the users, by controlling rate-setting and also worsened the
relationship between users and water, because it kept them from checking their water
consumption. In Pou de la Penya de I'Hedra, the company achieved a very similar
penetration, with the exception that, by acting transparently in measuring water
supplied, it did not significantly interfere in users’ relationship with their water.

The company’s penetration and positioning in the irrigation system changes interactions
among the system components. How do these changes affect its robustness? These
cases show that a private enterprise’s arrival is not a sine qua non prerequisite to
undermine a system’s robustness, which depends fundamentally on irrigators’ capacity
to keep control over the irrigation system after the company’s insertion (similar to State
penetration and positioning in coproduction processes: see among others, Mitlin, 2008;
Boelens et al., 2015; Goodwinn, 2019). The four cases show how the particular technical
features, socio-organizational and normative contents and actors’ agential behaviors
and interests regarding hybridization result in deeply diverging routes of coproduction.
These steer how autonomies or dependencies are created; and this in turn shapes the
socio-technical and political subjects that come to govern the renewed hydrosocial



territories. Thereby, keeping irrigators’ local control over irrigation depends on making
a series of key decisions about privatization or outsourcing, some of which are made
when the new technology is introduced.

The technological change is crucial to gauge the impact of private enterprise’s entry. In
a context of normalcy, the company would find it very difficult to penetrate communities
with lengthy historical experience with collective irrigation management. The central
role played by technology in an irrigation system means that, when its infrastructure is
replaced by one of external origin, certain linkages among different elements of the
irrigation system, particularly ties between the social system and the infrastructure, may
temporarily be weakened by users’ inability to manage the new infrastructure. In fact,
in three of the four cases analyzed, interviewees mentioned their unfamiliarity with the
new technology and lack of personnel trained in managing it as the main factor that
moved them to seek external assistance to operate it.

Technological changes are almost never limited to merely replacing some hardware with
another, but require changes in knowledge systems (cf. Jasanoff, 2004; Boelens et al.
2019; Duarte-Abadia et al., 2019) and entail introduction or collective development of
new software. Therefore, technographic rather than technological studies (Jansen and
Vellema, 2011) explain some of the key conflicts and failures with drip irrigation system
implementation in several territories (Garb and Friedlander, 2014; Venot et al., 2017)
and are essential to grasp the germ of collective-private hybridization in the recent
coproduction processes of Valencian irrigation. Technology transfer was not
accompanied by training and empowerment programs, or by considering users as the
managers and governors of their own system, which has already been stressed by
previous research (Vos and Boelens, 2014; Romano, 2017; Dupuits, 2019). With the
community as the collective governor, with some well-trained users, and with
communities equipped with trained staff, it would not have been necessary to engage
external services to resolve water management tasks that could have been resolved
successfully by prevailing user-controlled technologies.

Consequently, irrigator communities with weaker human capital have been the most
prone to privatize their management. Senyera or Pou de la Penya de I'Hedra had no
expert personnel in drip irrigation, and therefore penetration by private companies
affected a greater number of functions. By contrast, Acequia Real del Jucar, with more
solid human capital and greater awareness of how important community self-reliance
is, has been able to manage hybridization better, selecting those options that will prove
more beneficial, or developing personnel training plans at the same time, to master the
new infrastructure. They were even able to replace certain devices in this infrastructure
to avoid being trapped by some building companies’ strategies (using non-standardized
devices) in order to make sure they are hired for maintenance services. Human capital
is the acquired knowledge and skills that an individual

brings to an activity (Ostrom,2000). The existence of this human capital is tradicionally
linked to variables such as the size of the irrigation system, age, gender and experience
of the farmer, educational level or income (Hunecke et al., ; Arellanes and Lee, 2003;



Foster and Rosenzweig, 2010; Abdulai et al., 2011; Genius et al., 2013; Handschuch et
al., 2013; Ramirez, 2013; Abdulai and Huffman, 2014 )

The existence of strong, empowered human capital, aware of the value of collective
water management, makes irrigation entities less vulnerable to external pressures for
outsourcing. In Carcer or Senyera, this decision was not made unanimously by the
community. It was promoted by political agents linked directly or indirectly with the
community of irrigators by ethically questionable practices. It is precisely in these cases
in which collective-private collaboration was vehemently challenged by users aware of
their historical tradition, affecting the social system’s stability and cohesion. In Acequia
Real, it was also the administration (Confederacion Hidrogrdfica del Jucar) that urged
irrigators to receive this external assistance. Nevertheless,in this case the irrigator
community, positioned as one of the most relevant representatives of historical
collective management in the country, made sure to maintain close surveillance over
the company’s practices and to develop a training strategy to recover system
management. The hybridization process followed a different path in the small
community of Pou de la Penya, without a significant culture of collective water
management. There, outsourcing did not led to social conflicts. A comparison of
Tecvasa’s practices in Senyera with Operagua’s in Pou de la Penya de I’'Hedra show that
the results of these hybridization process does not depends only on the cultural context,
structure, users’ decision-making power and autonomy of the irrigation communities,
but also in the strategies followed by the private companies. In the former case we find
a company that applied a short-term approach of trying to make the highest profit in a
bounded, concrete time, and, in the latter case, a company that worked to consolidate
a long-term relationship with the irrigation entity. Tecvasa minimized system
maintenance actions, imposed severe non-abandonment clauses on irrigators,
transferred any problems in fee-collecting from users to the entire irrigator community,
and kept users from checking their water consumption. Operagua pursued none of such
practices, satisfying users by doing proper maintenance, leaving them free to abandon
the system, flexibly managing late payment under the water user entity’s control, and
facilitating system transparency by allowing users to read their flow meters.
Transparency has been considered a basic element for successfully governing the
commons (Trawick, 2008), and in this case was a critical factor that allowed users to
trust the private company, positioned as an intermediator between them and system’s
infrastructure and resources.

Definitely, Operagua understood that the community, at the end of the day, must decide
about their own system’s management, about fundamental decision-making regarding
governance. This openness earned them users’ trust, the key to becoming part of
community life. This strategy worked to strengthen, amidst complex relationships and
adverse contexts, community spirit to achieve shared well-being in collective resource
management. These were determining factors to sustain company-community
collaboration over time in Pou de la Penya de I'Hedra. Tecvasa never grasped this. The
comparison of the behavior of both companies paves the way to define the hybridization
strategies that could provide successful coproduction processes. Nevertheless, even



when hybridization results in sustainable operation, incorporating private enterprise
increases management costs. The company needs a profit margin, which raised costs in
the cases analyzed. In a case such as Pou de la Penya de I'Hedra, it could be claimed that,
for small entities (with relatively well-off smallholders who have multiple sources of
income), it is more operational to have this private assistance, to achieve economies of
scale. Even so, in such situations, it would be desirable for these small user-entities to
reduce their costs by combining with other neighboring systems to share personnel and
services. Upscaling by such nested institutions (Ostrom, 1990) or other forms of
horizontal and vertical scalar reconfiguration (Swyngedouw, 2009; Hoogesteger et al.,
2016; Duarte-Abadia et al., 2019; Dupuits, 2019; Villamayor-Tomas and Garcia-Lépez,
2018), would significantly enhance management and defense capacity. This option
makes even more sense if we also consider that, in cases such as Pou de la Penya de
I’'Hedra, these entities do share the use of a single aquifer with other entities, and
therefore can achieve other advantages as well by integrating into a higher-level
common network.

6. Conclusions

Introducing drip irrigation definitely facilitates penetration of private enterprise into
Spain’s irrigation systems, altering relationships among their components and thus,
altering water user collectives as sociotechnical and political subjects altogether. Users’
capacity to guide this collective-private coproduction process and maintain local control
over their irrigation systems is essential to ensure the stability and preserve the
robustness of each irrigation system. This control of the irrigation system by users is
probably the factor that ultimately draws the conceptual borderline between
outsourcing of certain operating services and procedures and what we can consider
irrigation systems privatization. This consideration can help banish more ideological use
of these terms.

Irrigation system users’ capacity to keep local control while adopting new technologies
depends on quite a diverse array of factors, but in regard to private enterprise insertion,
the cases studied show the importance of human capital quality and recognition of how
valuable collective water management is. These factors, which depend on the tradition,
culture and size of the irrigation communities, make irrigation entities more robust vis-
a-vis external pressures and disturbances, which in some of the cases analyzed have
generated major social conflicts.

Further, when the company incorporated into the irrigation system is able to understand
and support the logic of collective action in irrigation, maintaining transparency, building
trust and leaving control in users’ hands, collective and private action can hybridize
without producing existential conflict and without undermining the irrigation system
robustness — although it will nonetheless slightly increase operating costs.
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