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Abstract: Effective and sustainable water resource management requires flexibility and adaptation to local 
contexts. Our study analyzes how local water self-governing associations have emerged, using an adapted 
version of the Combined IAD-SES framework, also known as CIS. Through a comparative analysis of two 
distinct Chilean cases, the research highlights the critical role of historical factors alongside institutional 
support, political landscapes, and financial realities in shaping current water management practices. The 
findings suggest that when these elements are aligned and supportive of local water users’ associations, 
positive outcomes emerge, leading to more efficient, sustainable, and user-centered water resource 
management. Furthermore, this study reveals how the experiences and successes of these local user 
associations have shaped national policies, particularly regarding the development of monitoring mechanisms 
and the promotion of public-private cooperation in water governance. 

Keywords: water governance; institutional analysis and development framework; collective action; water user 
association; integrated water resource management; Chilean water system 
 

1. Introduction 
By 2030, global water demand is projected to outstrip supply by 40% [1]. Faced with this 

scenario, effective water governance that fosters collaboration and collective action is crucial [2,3]. 
Such governance can contribute to achieving sustainable water management practices that promote 
economic growth, social inclusiveness and environmental sustainability [4].  

Traditionally, water governance structures involve a division of responsibilities between 
national and local levels. Public institutions at the national level often handle tasks like resource 
planning, initial allocation, and system oversight [5,6]. However, the effectiveness of this centralized 
approach hinges on successful collaboration with local institutions, which can take various forms, 
including public agencies, concessions, and private organizations [5,6]. Considering the later, 
research suggests that self-governed systems, where local user communities establish their own rules 
and norms, can be particularly effective in adapting water management practices to local needs [7–
9]. These decentralized, multi-level governance structures, characterized by limited autonomy within 
a broader framework, mirror the complexities of social-ecological systems (SES) and may offer 
advantages in managing such systems' challenges [10]. 

Even though national water governance structures establish overarching policies that define 
local water management practices [11], successful local initiatives can also serve as pilot examples, 
scaling up towards the development of national policies [12]. This interplay highlights the complex 
relationship between national and local levels. National governments typically plan and develop 
water resources with the goal of water security, improving national or local welfare, achieving self-
sufficiency, preserving environmental quality, and reducing conflicts [11]. Effective and sustainable 
water governance requires a dynamic exchange between these levels, where national policies provide 
a framework while local user associations can adapt and innovate within that framework, potentially 
influencing future national water management strategies [13,14].  
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Because of its high climatic and hydrological diversity, a specific water system was developed 
in Chile where the government assigns robust water rights per basin, managed by private 
associations formed by rights holders [15]. Thus, the distribution of water management powers is 
divided between national public agencies and locally managed private associations. This 
decentralization of water management aligns with broader trends in global water governance, which 
advocate towards multi-level governance structures that integrate local, regional, and national levels 
[16,17]. The benefits of such decentralized systems include increased responsiveness to local 
conditions, enhanced stakeholder participation, and improved resource stewardship [18,19]. 

However, the Chilean system faces challenges towards the implementation of this model. Many 
local water associations struggle to govern water resources efficiently, exhibiting considerable 
variability in their management outcomes [20,21]. In some areas, local associations have yet to be 
established, particularly regarding groundwater associations [22]. They generally have low 
management capacity and participation of users; they lack monitoring systems; and possess limited 
infrastructure [21,23–25]. Despite these challenges, local successes in water management have had a 
demonstrable impact on national policies, promoting a shift towards more decentralized and user-
centered approaches [13,21,24]. 

Even though the system faces challenges that require ongoing aĴention, the structure has 
fostered localized decision-making, enabling tailored solutions that address specific regional 
challenges [21,26,27]. The argument is that these local successes have demonstrably influenced 
national water management policies, prompting consideration for more decentralized and user-
centered support in the country. 

Thus, the aim of this paper is to study and analyze two Chilean local water systems that have 
embarked in some form of local collective water management and their impact in nation-wide 
policies. Both cases have different public-private structures, allowing us to explore how local water 
collective action is sustained under different scenarios and challenges. Through this study, besides 
showing the Chilean system and how local associations distribute their water, it was possible to 
identify the advantages and deficiencies of the case study’s decision-making dynamics in water 
governance towards fulfilling a sustainable local water management. Also, to unravel how seemingly 
positive local practices have promoted national policies and shaped the water management system 
at a larger scale.  

The structure of the article starts by presenting the general Chilean system in section two. The 
details of the method and data used are presented in sector three. Afterwards, the results regarding 
the analysis of the case studies are exhibited, together with the linkages to national policies. The 
article closes with a section of discussions reflecting on the broader policy and management lessons 
learned from the Chilean case study, applicable to problematic water systems elsewhere. 

2. The Chilean Water System and Its Particularities 
Chile is 4,329 km. long, and thus the longest country in the world, and consequently it faces high 

hydroclimatic diversity, along with varying needs and challenges. For example, although average 
water runoff is 53,000m3/person/year, a value considered high in terms of the world’s average of 6,600 
m3, water runoff is also heterogeneous varying from 510 m3/person/year in the North to 2,300,000 
m3/person/year in the southernmost regions [15,28].  

Urban, industrial and agricultural growth have led to a significant increase in the extraction of 
groundwater [29]. The number of granted groundwater rights has increased 4,350% between 2001 
and 2017, while surface water rights grew 207% during the same period [22]. Annual estimated 
recharge in the north is 10 m3/s while average discharge ranges between 10 m3/s to 20 m3/s [30]. 
Therefore, in most of the northern regions of the country, there is uncertainty with respect to the 
sustainability of groundwater use. 

Studies on the possible impacts of climate change show that there is high probability that rainfall 
will decrease in most of the Country (20-30% reduction), together with a temperature increase [32]. 
Thus, a reduction in the area covered by glaciers is expected, with an added pressure on the snow-
based hydrological regimes and a reduction of groundwater recharge.  

Consistent with the above, since the beginning of the 2010s and up until 2022, Chile had been 
experiencing a situation of unprecedented drought. The conjunction of several years in a row with 
extremely low rainfall was characterized as a “mega-drought” [33]. Studies conclude that a quarter 
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of the phenomenon would be associated with the impact of global climate change and the rest with 
historical climate variability [33,34]. In addition, the projections made from global climate models 
warn that, although droughts with these characteristics had a return period of 100 years in the past, 
in the new climate conditions they would present return periods of 20 years [33,34].  

The Chilean economy is mainly concentrated on exports based on non-renewable natural 
resources (mining) and renewable (agriculture, aquaculture, fishing and forest plantations), which 
depend heavily on water resources. Therefore, the set of goods whose production and 
competitiveness in the markets depend on adequate water management is extremely relevant for the 
country's economy. They reach a value of USD 58,000 million, which represented 83% of national 
exports in 2019 [35]. Because of the profound impact of drought and water availability uncertainty, 
the Chilean water system has adapted, for instance, empowering local water management 
organizations and strengthening the decentralized system that is in place. 

2.1. Chilean Water System 
The Chilean Water System is considered to have a dual structure. On the one hand, the 

Government assigns Water Rights according to how much water there is available in each water basin 
[15]. On the other hand, users, organized in Water User Associations, oversee the management and 
distribution of these Rights [15]. The system is surrounded by a highly fragmented institutional 
framework, complemented by ordinary courts that deal with conflict resolution [36]. 

2.1.1. Water Rights 
Water management in Chile has been governed throughout its history by water rights granted 

by the State. Water rights are water concessions expressly granted only for the use of water, and in 
no way referred to the domain of the water resource [38]. They were strengthened and allowed to be 
transferable by the Water Code of 1981, a regulation that had the purpose of incorporating market 
criteria in the reallocation of water [37,39,40]. 

Thus, the Water Code established that to use water from natural sources it is necessary to be the 
holder of a Water Right -except for the use that is destined for domestic consumption outside the 
urban or rural water system’s reach. In all other possible cases, users require a Water Right, which 
must be requested from the General Water Directorate (DGA) under the Ministry of Public Works 
(MOP). 

The DGA grants water rights to the petitioner, provided that water is available. That is, that this 
request does not affect the rights of third parties, and that the body of water where the right is 
requested is not legally exhausted. Once a water source is declared depleted, to obtain water from 
that supply source, the reallocation of existing water rights is required, through buying water rights 
or leasing water in the market. Thus, it is expected that water rights will be mobilized towards those 
uses of greater economic benefit. Water transactions have indeed developed, with more frequency 
during relative dry years [41–43]. It has been studied that water rights markets have been active in 
several basins [44–46]. However, markets are thin mainly due to the lack of an efficient price revealing 
mechanism [45].  

2.1.2. Water User’s Associations 
Water is locally managed by water rights holders through water users’ associations. These 

organizations are formed solely by water right’s holders and are in charge of distributing the resource 
in accordance with the water rights that each one has. These are established within each water basin 
and can either be: i) Water Communities and ii) River Canal Associations, in the case of waters that 
are distributed through artificial canals; and iii) Vigilance Boards in the case of natural rivers or other 
natural source and iv) Groundwater Communities, for managing water extraction of a groundwater 
aquifer [47]. 

If established, each association must form a board of directors that will be responsible for 
enforcing the law and taking decisions regarding water management. The powers of the State to 
influence the operation of the water users’ associations are limited. Thus, it does not participate in 
decisions about how water is managed and can only act in cases of complaints about financial 
management or water distribution problems that do not respect established rights. 
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This management system is organized in sections of rivers and not at the basin level. Each 
vigilance board and groundwater community manages water from its natural source, independently 
of the other river or aquifer sections in the basin. This generates a situation of competition and not 
integration between associations. However, in those areas of the country characterized by water 
scarcity, and even more so, when irrigation water uses have significant economic productivity, user 
organizations have been established and operated adequately [25].  

Water users’ associations do not incorporate those uses that do not have water rights, such as 
ecological (maintenance of ecosystems), environmental (recharge of aquifers, transport of materials, 
landscape, or others) or non-traditional (informal tourism, ancestral, cultural, to name a few). Also, 
in a large part of the country, customary water uses, that are recognized as a real and effective right, 
have not being regularized, and thus are not registered [48]. These elements imply that, in most of 
the basins, the users’ association distributes the waters among those who have been their historical 
users, some of them with regularized formal rights and others without regularization. 

2.2. Institutional Framework 
The water management institutional system in Chile is broad and complex and comprises very 

diverse organisms. Multiple institutions from the public administration must complement the job 
that private organizations in the form of water users’ associations do. The State is responsible of the 
legal framework maintaining functions of promotion and supervision of water users’ associations 
and, through the different public institutions, fulfills a wide range of functions regarding the 
resource.  

Two OECD studies compared the number of public actors participating in water issues, 
pinpointing Chile as the leader in both studies, with 15 actors involved [5,6]. A subsequent study 
identified a total of 42 institutions participating in the water management process [36]. Public and 
private actors in the form of agencies, management units and stakeholders composed the system. The 
General Water Directorate (DGA), is the leading government agency in water resources management, 
develops and enforces national water regulation. 

The system is dependent on the judicial branch to resolve multiple procedures and conflicts. 
Even though water users’ associations are a first step in water conflict resolutions, the Judicial Power, 
through the Courts of Justice, is in charge of resolving conflicts that were not resolved in this first 
private instance [49]. The Legislative Power is also involved since it constitutes the channel for 
discussing reforms of water regulations [13,50]. This generates a highly fragmented system that 
requires significant organization and coordination. 

Significant reforms were introduced in 2022. New water rights have temporary limits of up to 
30 years; these can be renewed by the DGA under established conditions. Water Rights established 
prior to 2022 cannot expire, unless proven that they weren’t being used. In addition, they can be sold 
and transferred, rented, inherited [51]. The 2022 reform also provided for a prioritization or 
preference of uses, being human consumption and sanitation and the environment prioritized with 
respect to other productive uses [52]. Prior to the reform, water rights were not defined by a specific 
use, and no priority was stablished between a water right used for urban or sanitary purposes than 
one used for agriculture. Also, a new category of water rights for non-extractive purposes, such as 
environmental conservation and sustainable tourism, was included. These ongoing reforms highlight 
the system's capacity to respond to evolving social, environmental, and economic needs.  

2.4. Relevance of Studying the Chilean Water System 
Chile offers a valuable case study for other water-dependent economies facing drought and 

climate change. The success of local systems in adapting and building resilience can provide insights 
for other regions. Also, as mentioned, the Chilean system is unique in its decentralized structure, 
where local water management systems have significant freedom. Thus, studying how local needs 
and innovations influence national policies could provide for valuable lessons in managing water 
resources across diverse scales.  

At the same time, Chile’s water reforms have addressed some social and environmental 
concerns, but challenges remain. There are still issues with unregistered historical water rights and a 
lack of user associations, particularly for groundwater [25,53], that hinder effective management and 
participation. Additionally, the system is still being criticized for not developing a strong 
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environmental protection system [37,54] Studying these challenges can also support developing 
strategies for balancing water use with environmental and social protection policies. 

2.5. Case Studies to Analyze  
To analyze water resources self-management in Chile, two collective water management cases 

with different structures and results have been studied. To provide context for the location of the two 
case studies, Figure 1 illustrates their location within Chile.  

 
Figure 1. Outline map of Chile, positioning the two case studies. Source: own editing based on [76]. 

Aconcagua Case Study: Public-Private Governance Structure  
The first case study focuses on public-private water governance structures, characterized by 

significant private sector participation in the local water management system. Here, the Aconcagua 
basin is an interesting experience since it crosses the Valparaíso Region, in north central Chile from 
east to west (see Figure 2). Its main economic activities are agriculture, mining and industry. These 
sectors compete for water with urban uses, supplying Valparaíso and other important cities of the 
region, rural communities, and with environmental uses. They have also been subject to conflict, 
regarding distributing water among different uses, water contamination, and disagreements 
regarding water infrastructure, among others. The Aconcagua Plan emerged under a Water 
Emergency situation declared in September 2018. It included the formation of a technical commiĴee 
between representatives of the five surface self-managed Vigilance CommiĴees, four of the 
Aconcagua river and one from Putaendo river, its tributary, as well as the public sector, represented 
by the DGA. They continuously met until November 2020, organizing and formulating short, 
medium and long-term actions for the basin.  
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Figure 2. Map of the Aconcagua River Basin [55]. 

This case study provides insights into how the collaboration between the local public sector and 
user associations has influenced water governance and management practices reducing water 
conflicts. The analysis reveals the key strengths and weaknesses of this structure, shedding light on 
its effectiveness in addressing the challenges posed by the mega-drought and the hydroclimatic 
diversity in Chile. 

Copiapó case study: Private Groundwater Association with public support 
In contrast, the second case, represents a groundwater conflicted basin. Copiapó is located in a 

highly productive area in the Atacama Region in the north of Chile, where withdrawals far exceed 
the average recharge of the alluvial aquifer [56] leading to significant water conflicts (see Figure 3). It 
also presents high heterogeneity of the actors involved, including representatives of different 
economic activities. All these elements are commonly found in other intra-national water basins that 
are characterized by growing water scarcity. In Copiapó, the first groundwater self-managed user’s 
community was created, and, over time, other four communities followed. Currently, the whole 
aquifer of the basin is collectively managed by these communities. Thus, this case study delves into 
a particular structure, where the local collective water management system is predominantly led by 
users with minimal involvement of the public sector. By examining this model, the study identifies 
the dynamics of decision-making, resource allocation, and the impact of user associations on national 
policies.  
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Figure 3. Map of the Copiapó groundwater basin [57]. 

This analysis elucidates the differences in governance and management approaches between the 
two structures and provides valuable insights into their respective abilities to drive sustainable water 
management practices at the local and national levels. 

3. Method: The Combined IAD-SES Framework Adapted Towards Water Systems 
To analyze these cases, the combined Institutional Analysis and Development (IAD)-Social-

Ecological Systems (SES) Framework has been used, CIS for short [58]. The framework emphasizes 
the analysis of action situations within the broader social-ecological system (SES). Here, action 
situations represent specific contexts where actors interact and make decisions about water resources. 
As seen in Figure 3, the framework highlights the relation between the resource system, the resource 
units, the actors, and the governance system, and how these interact in the action situations with 
external social, economic, and political seĴings to produce diverse outcomes. 

 
Figure 3. Basic scheme and components of the combined IAD-SES framework (adapted from Cole, 2019). 

Traditionally, SES research relied on analyzing variables within the system. The combined 
framework departs from this approach, prioritizing the study of action situations. This shift aligns 
with Elinor Ostrom's later work [59], where she incorporated the concept of "action situations" 
explicitly into the SES framework. By combining the frameworks, Cole et al. [58] propose a simplified 
version. They suggest merging the components of action situations, interactions, and outcomes 
(separate entities in the IAD framework) into a single unit within the SES framework. This 
simplification allows for a clearer focus on the dynamic interplay within action situations. The 
combined framework acknowledges feedback loops within the system, hence, outcomes from action 

Pre-existing 
conditions:

- Resource systems
- Resource units      

- Actors
- Governance systems

Network of local 
action situations

Outcomes and efects: 
- Resource systems
- Resource units 

- Actors
- Governance systems
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situations can influence the surrounding context, potentially triggering changes in the broader SES. 
This "endogenous determination" of contextual conditions is a crucial aspect to consider. Finally, the 
framework proposes a temporal progression of events, providing for a cyclical process, where context 
influences action situations, which in turn produce outcomes that reshape the context for future 
action situations, which is also closer from the reality, when observing water SES. 

Thus, by applying the combined IAD-SES framework to the Chilean water system, we can delve 
into specific action situations involving water governance, reviewing its dynamics, while 
acknowledging the endogenous determination and cyclical process. In this analysis we focus on the 
following elements (Figure 4): 

1. Climatic and Social Context (CSC): the unique climatic characteristics of the area, for example, if it 
has faced long periods of drought or variable precipitation paĴerns, combined with its social 
landscape, shapes decision-making within action situations related to water governance. These 
factors influence how actors perceive water, prioritize decisions, and allocate resources. 

2. Political structure (PS): How the system has organized, specially at the decision-making level, which 
affects the action arena and interactions among actors. For example, differentiating from more 
centralized water management, or if it has promoted a more decentralized system.  

3. Infrastructure (I): Existing water infrastructure, such as dams, canals, and irrigation systems, along 
with any limitations or lack of them. These directly affect interactions and outcomes within action 
situations. For example, limited infrastructure can lead to competition for scarce resources and 
conflict over access. 

4. Local Economy (LE): Refers to the economic activities and structures that are directly or indirectly 
dependent on water resources. The health of the local economy is intricately linked to water 
availability and management practices. Water scarcity or unsustainable water use can significantly 
impact economic productivity, livelihoods, and job security. 

5. Users' Characterization (UC): Local water management may involve several or few groups of water 
users. These may include farmers, urban residents, industrial users, environmental organizations, 
among others. Their interests, knowledge, and power dynamics significantly influence decision-
making within action situations.  

6. Institutional Support (IS): Formal institutions, such as government agencies with water management 
mandates, and informal institutions, such as user associations and customary practices, play a critical 
role in facilitating or hindering collaboration within action situations. Effective institutions can 
provide a framework for coordination and conflict resolution, while weak or absent institutions can 
exacerbate tensions. 

7. Monitoring and Evaluation Systems (MES): Monitoring and evaluation systems assess water use, 
environmental impacts, and compliance with regulations. Effective systems within action situations 
provide data for informed decision-making, promote accountability, and ensure sustainable water 
management practices. Conversely, weak monitoring and evaluation systems hinder transparency 
and can lead to resource misuse. 

8. Financial Realities (FR): Financial resources available for water management, user fees, and cost-
sharing mechanisms significantly shape decision-making within action situations. Limited funding 
can restrict investment in infrastructure improvements and constrain the ability to implement 
effective water management practices. User fees and cost-sharing mechanisms can incentivize 
efficient water use and promote collaboration, but their design and implementation can also 
contribute to inequities. 

By examining these elements through the lens of action situations within the combined IAD-SES 
framework, we gain a deeper understanding of the Chilean local water governance system. This 
approach allows us to identify key challenges and opportunities for promoting sustainable water 
management and achieving water security at the basin level reducing conflicts. 
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Figure 2. Adapted components of the combined IAD-SES framework towards the analysis of Chilean water 
cases. 

4. Results 
The methodology was applied in two Chilean basins, representing different institutional 

schemes and situational issues. These were selected since they represent multiple problems a water 
social-ecological system faces, namely: scarcity issues, summer floods, the need for distributing water 
between multiple users, conflicts between users, groundwater monitoring and enforcement, among 
others. Both cases have some form of local collective water management, with different structures, 
that allowed us to test the framework under different institutional schemes. Thus, the location of the 
study and methodology allows us to understand water systems under the added complexity of the 
institutional fragmentation. 

4.1. Surface Vigilance CommiĴee Aliance at the Aconcagua Basin 
Our analysis of the valley's water management focuses on two distinct periods: pre-2018 and 

post-2018. This distinction is crucial because the year 2018 marked a significant shift in governance 
processes. The development of the Aconcagua Plan and the establishment of a working commiĴee 
involving all five vigilance commiĴees from the Aconcagua and Putaendo rivers represented the first 
aĴempt at basin-level water management in the area. The information to support this case study 
comes from the analysis of secondary literature, together with almost 90 workshops meeting minutes, 
complemented with an interview of a local vigilance commiĴee manager. 

Pre-2018, disperse private management with liĴle public intervention  
From a social point of view (CSC), the Valparaíso region is characterized by a population density 

of 93.9 inhabitants /km2, the second highest in Chile, made up mostly of low-income families, with a 
regional average of practically USD 6,500/year, compared to the national average of USD 10,300/year 
[60]. Furthermore, from an economic point of view (LE), the Aconcagua River basin is important for 
agricultural activity, especially in the production of fruits and vegetables for exports, producing 
approximately 41% of the country's total avocados, 29.7% of grapes and 30% peaches [61].  

The ongoing drought (CSC) has significantly impacted agricultural activities (LE) in the region, 
reducing irrigation water availability and consequently affecting farmer production and income [62]. 
Water scarcity, a persistent challenge in the area (CSC), has historically fueled competition and 
conflicts among various user groups, mainly between mining, agriculture, and urban populations 
(UC) supplying drinking water to Valparaíso and surrounding communities [63]. These competing 
demands have led to conflicts surrounding water distribution, pollution, and infrastructure 
development. 

From a political point of view (PS), water management in the Aconcagua River basin has been 
subject of controversy. The responsibility for the administration of water resources has been placed 
on water users themselves organized in vigilance boards (UC), with no participation of public 
agencies (IS). In the Aconcagua River basin, through judicial resolutions from the public authority, 
the DGA, in the years 1878 and 1916 [64] defined five hydrological sections for the basin, in such a 
way that there should be a surveillance board organized for each of them. This aspect has been 
criticized, arguing it limits integrated water management at the basin level, laying the foundations 
for conflicts [64,65]. The lack of coordination and the absence of a comprehensive plan for water 
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management in the area have generated conflicts and tensions between the different actors involved 
[64,65]. Even though there was an aĴempt in 2001, to manage water resources with a basin-level 
organization through the "Acta de Aconcagua", not all the Vigilance boards of the river where 
involved, and it was mainly led by public agencies, such as the MOP, congress persons and mayors 
[66].  

From 2018 to 2022, private river basin association with public support 
Due to the extraordinary situation of water scarcity in 2018, representatives of the Vigilance 

Boards of the Aconcagua River signed an agreement to redistribute water between sections. In 2019, 
due to the prolonged drought, a new agreement was signed that included the formation of an 
Executive CommiĴee to monitor and ensure the execution of the agreement, propose modifications 
if necessary and manage conflicts for an adequate solution [67]. The MOP identified three working 
groups for water management in the development of the “Aconcagua Plan” [65]. The Aconcagua 
Roundtable, made up of the vigilance boards of each of the sections of the river and the public sector, 
was created to monitor and ensure the execution of the agreement, manage conflicts and propose 
compliance measures with the terms of the Protocol [65]. With the creation of the Aconcagua 
Roundtable, in addition to contemplating the participation of the vigilance boards, formed only by 
private users, the public sector is incorporated into the roundtable, through the participation of 
representatives of the DGA, the National Irrigation Commission (CNR) and others [68]. 

The spirit of the Aconcagua agreement is to be able to deliver water to those who do not have it, 
leaving no one behind. The focus is that i) water for human consumption is guaranteed; (ii)water is 
available to farmers, whether large, medium or small; and iii) to address actions that will face drought 
in the medium and long term (Meeting minutes 15). For this, representatives of the three main 
sections were present at each meeting of the Aconcagua Roundtable, occasionally accompanied by 
the drinking water and sanitation company, the main user of the fourth section, and by the Putaendo 
river representative, the fifth and final section [68]. This participation validates the agreements.  

Likewise, the presence of the public sector, through the DGA (IS), is permanent throughout the 
meetings [68]. Here, the other participants requested the express assistance of DGA to supervise 
compliance with the agreement, always in the exercise of their powers and aĴributions; in addition 
to contributing to the role of mediator that the DGA implicitly fulfills during these meetings [65]. 
Thus, within the meetings, the DGA itself commits actions, resources, and also acts as a mediator 
with other key actors. An example of this are the actions of the DGA on monitoring issues (MES), 
commiĴing to expedite the calibration of monitoring stations (Meeting minute 1), as well as 
supervising that users carry out distribution agreements (Meeting minutes 2 and 3). 

In addition, the meetings are aĴended by other public actors (regional representative of the 
MOP, regional representative of the Ministry of Agriculture, Directorate of hydraulic infrastructure, 
CNR, among others) and private actors (local water company, Rural domestic water supply 
commiĴees, etc.) depending on the topics discussed in each session [68]. The workshop table does 
not include other private entities such as mining companies or other producer associations, nor does 
it include members of civil society (indigenous communities, environmental organizations, tourism), 
thus, this body would not be part of a process of effective integrated participation and collaboration 
[68]. 

Regarding political implications of the roundtables, the meetings also involved extending 
requests and demands to other actors and sectors involved. One case worth mentioning is a leĴer 
addressed to the MOP and the Minister of Agriculture, wriĴen during the first meetings, inviting 
them to be part of the Board (Meeting minutes 2 and 3). At times, the hierarchy of the table extended 
beyond local political decisions. As an example, users opposed a decision made by the municipality 
to halt some well operations, arguing that the mayor does not have the legal power to do so (Meeting 
minute 15). Consequently, the MOP was requested to use its authority to resume them and the DGA 
was requested to conduct the inspections.  

Because of the meetings, infrastructure plans and other public investment were promoted (I). 
The Undersecretary of MOP, for example, gave instructions to advance in a study of the headwater 
reservoir of the basin, in an infrastructure plan encompassing different hydraulic projects across the 
watershed, and the installation of several wells in communities in need (Meeting minute 31) (IS).  

Also, because of the organization, it was possible to adapt rules to quickly respond to needs. In 
the period of extreme drought, a complete cut-off of water use was carried out in upstream sections, 
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with the aim of allowing the river to recover in downstream sections and to deliver water to those 
who were not receiving it (Meeting minute 13). This agreement, although it is formal and very 
rigorous, has been able to be modified, always with the approval and consensus of the rest of the 
board. An example of this is the rule of maintaining the floodgates open for 36 hours, despite the fact 
that due to the flow figures, it was only appropriate to open them for 24 hours (Meeting minute 9). 
Another solution taken quickly throughout the meetings was the initiative to assign vigilance boards 
the responsibility of monitoring and cleaning the channels that lead to the river (Meeting minute 13). 
These channels were being filled with water from a baĴery of wells installed during the emergency 
and had been continuously vandalized. Users evaluated that the alliance had led to beĴer 
coordination, improvements in distribution efficiency with the consequent greater availability of 
water, reduction of conflicts and developed long-term planning. For example, in a meeting, it is 
pointed out that the season has been beĴer than the previous ones in terms of water management, 
even though this season has brought less available water (Meeting minute 18). The aĴendees agree 
that the operation of the agreement and this commiĴee is carried out in an environment of trust. 
Additionally, users pointed out that the main value of the agreement and water table formation was 
its own existence, since it has been a space to debate long-term issues, as well as the distribution of 
water on a voluntary and consensual basis (Meeting minute 14). 

In each meeting, in addition to reviewing short-term issues such as the weekly river operation 
agreements, medium and long-term issues are also discussed. These time frames are included as 
standard agenda items, revealing that planning constitutes an important objective for the group 
(Meeting minute 15). An example of this is the review of major infrastructure works projects that 
involve the entire section of the river, and the establishment of monitoring systems (Meeting minutes 
1-14); strategy of holding meetings and leaflets and other strategies to inform the rest of the 
community about the meetings extensively (Meeting minutes 3 and 6). 

Communication is also relevant, MOP proposed and promoted a Strategic Communication Plan, 
to maintain coordination and disseminate the same communication messages through the media, 
social networks and direct contact with all actors linked to the Aconcagua Plan (Meeting minutes 24). 

Lessons learned from the Aconcagua case are especially interesting regarding the Action 
situation, where all actors -users, public agencies, and water service agencies- have clear positions 
with respect to the decision-making process and do not interfere between them. The case shows the 
relevance of allowing flexible and adaptive rules, provided there are justified reasons for placing 
them, unanimous agreement, transparency, a proper monitoring system in place and a mechanism 
to allow raising complaint from potential affected parties. The allegiance invested in gaining trustful 
data and information towards quantifying the outputs of different actions. This is a key element that 
has led to reaching an unpresented agreement on water distribution which should be strengthened, 
or at least secured. 

4.2. Groundwater Communities in the Copiapó Basin 
The Copiapó basin represents a highly conflicted groundwater basin, located in a productive 

area in northern Chile, with a situation of over-extraction [56]. Here, groundwork to directly assess 
the formation and empower groundwater communities was conducted by the authors between the 
year 2012 and 2015. Thus, this period serves as a demarcation point, allowing for an analysis of 
conditions and developments both before and after 2012. The work involved different instances of 
participation with local water users, including the development of their wriĴen operational rules, 
that were used as material. For any missing information and to verify the whole case study, the 
manager was contacted and interviewed. 

Pre-2012, extreme overallocation with liĴle monitoring and conflicts  
The climate in the Copiapó basin is arid, with an average annual precipitation of just 28 mm [69] 

(CSC). According to studies, the groundwater recharge of the basin equals 3.7 m³/s (DGA, 2011), while 
records developed by SITAC [70] and DICTUC [57], reveal that groundwater users had permits up to 
23 m³/s (CSC). The later was rectified towards 19.6 m³/s [69]. However, the values still reveal that the 
aquifer was significantly over exploited. Also, inconsistencies in values and research findings reveal 
gaps in the information and monitoring systems (MES), affecting the basins' general water accounting 
[56,69].  
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The Atacama Region, where the Copiapó basin is located, has historic economic activities of 
agriculture and mining (UC). Agriculture focuses on fruit production for export, vineyards, and 
vegetable farming [69]. The mining sector includes the Paipote smelter and companies producing 
copper, iron, gold, and silver [69]. Both sectors heavily depend on the basin's water resources, making 
water stress (CSC) a critical factor that can significantly impact the local economy (LE). Evidence of 
discrepancies and conflicts between water users and the vigilance commiĴee were also common (UC) 
and highlighted a weak management situation [69]. 

The only large infrastructure in the valley, corresponds to the Lautaro Dam (I), located 15 km. 
downstream of the Copiapó River’s source, with a total volume of 42 million m³ [57]. Its original 
construction did not account for the water filtration through its gravel and sand base, resulting in the 
recharge of up to 50% of its volume, and the formation of an important groundwater aquifer 
downstream [57]. Prior to 2012, there was a project in development, the Lautaro 2.0, to line the dam 
to limit infiltration, but up to this day, it is still under study [71] (I). 

Since the river dries out before reaching the city, only groundwater is available downstream. To 
manage it, since 2004, the first groundwater community was developed (PS), the CASUB [72]. 
However, until 2012, the community still lacked knowledge on the legal regulations governing water 
use rights, had poor compliance with user duties on issues such as fee payment, participation in 
assemblies, or knowledge of their statutes, and used precarious monitoring mechanisms [69]. Thus, 
the water management system had significant gaps in terms of institutional development, monitoring 
systems, and financial subsistence that was not helping alleviate the overallocation problem.  

Post-2012, moving towards more sustainable water management practices 
After the process that started in 2012, what can be seen in Copiapó valley, is that users have 

organized, especially groundwater users, and have adapted their rules and mechanisms towards 
their needs. This can be seen when developing a monitoring plan with a public agency’s agreement 
to partially fund it [73]. Also, when establishing alliances with other groundwater communities [56].  

The private alliance between users has had periodical gatherings, with a valid number of users 
participating [73]. Over the years, the users’ associations have remained active. This, even though 
there are issues of trust, social justice and transparency still pending [72]. The alliance between 
groundwater communities has been harder to sustain, since there are no legal options for establishing 
supra-organizations [74] The communities have creatively solved this issue, by establishing the same 
set of rules and naming the same manager and technical team to perform periodical operations [73]. 
This led to the joint management of three upstream communities [73]. These communities also had 
similar users -for example, most of them are farmers-, and a smaller number of members to 
downstream communities, which could also explain their association [9]. The two other downstream 
communities, even though have different boards and managers, are continuously in touch [75]. A 
creative solution towards the river’s full alliance was done by the downstream groundwater 
community, as they bought surface water rights to become a part of the surface Vigilance CommiĴee, 
the community that controls and operate the upstream Lautaro dam, that significantly affects 
groundwater aquifers [75]. This was a solution taken by groundwater users without the public 
agency’s support and going beyond, and not against, the established norm.  

The major issues for coordination are related to the high heterogeneity encountered, regarding 
the different purposes and situation of users involved, the technology used and the information they 
possess [72]. The continuity of the community can be aĴributed to the fact that leaders are aware of 
the situation and come from different backgrounds, a common understanding of local priorities, that 
they have official rules in place, and since the formation of the community was conducted by an 
external and neutral party [72]. 

The communities developed monitoring plans to gradually establish monitoring devices in all 
wells and created an alliance with a public agency to partially fund this monitoring system [56,75]. 
Also, they developed a set of official rules, wriĴen and known by everybody [73,75] Here, they 
specified all duties and obligations of users, as well as the fines for non-compliance. The communities 
also focused their efforts on bringing clarity to all granted water rights in the basin, and the registry 
of users to be continuously updated [72].  

Even though the users are the ones that make all decisions, they have developed alliances with 
the regional offices of specific public agencies when needed. Also, they have hired staff to support 
with the operational aspects, and generally engage with technical advisers for specific topics. They 
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coordinate between each other for voting and regular decisions, and these are seen as valid processes, 
inside the community and out. Small communities have raised complains regarding not-being 
considered, even though mechanisms and special dispositions have been developed for their support 
[56]. 

As lessons learned from this case study, the relevance of developing transparent accounting 
methods, either for the monitoring of water flows and individual extractions, as well as for the 
decisions made in meetings can be identified. This should also apply towards formal conflict 
resolution processes. Special aĴention should be placed on the funding scheme, from the 
community’s origin, regarding the neutrality of the organizing agent, up to their operations and 
monitoring funding. Even though public support is needed, public agencies should have limited 
power, to allow the local organization to empower in the decision-making process. 

4.3. Lessons Learned towards Local Self Water Resources Management 
The comparative analysis of two distinct Chilean cases reveals the critical role of historical 

factors, institutional support, political landscapes, and financial realities in shaping current water 
management practices. The findings suggest that when these elements are aligned and supportive of 
local water users’ associations, positive outcomes emerge, leading to more efficient, sustainable, and 
user-centered water resource management. Furthermore, this study reveals how the experiences and 
successes of these local user associations have shaped national policies, particularly regarding the 
development of monitoring mechanisms and the promotion of public-private cooperation in water 
governance. 

Combining both case studies, the analysis identified several key aspects for successful local 
water management systems: i) the relevance of having the support of the institutional system, 
especially of public agencies, towards local water associations; ii) effective conflict resolution 
mechanisms and coordination regimes are crucial for managing water resources, especially among 
diverse users; iii) the ability to implement and adapt technological and innovative solutions is 
essential for developing a sustainable water management; iv) reliable devices and systems for water 
accountability are crucial to ensure transparency; and v) long-term financial strategies are necessary 
to maintain and support local water associations. 

These elements, identified from the case studies, provide a framework that can be helpful when 
analyzing other contexts. However, each water management system has its own particularities, and 
these conclusions cannot be blindly extended to other water basins. 

From the Aconcagua case, the participation process was promoted for policy development 
processes. Here, a bill on basin-level water associations was being discussed, in which the 
Parliamentary Commission requested to nominate possible guests, and the vigilance commiĴees 
were invited to present (Meeting minute 31). This participation process has been instrumental in 
shaping current policies to establish strategic basin organizations (Mesas Estratégicas de Recursos 
Hídricos). 

Regarding groundwater, the Copiapó basin has been leading national policies on the maĴer. 
Following the implementation of their groundwater monitoring system, the DGA issued a resolution 
in 2016 (Res. Ex. 2129 on July 29, 2016) ordering holders of groundwater use rights (covering almost 
all groundwater users from the Valparaíso region in Central Chile to the north) to adjust their 
extraction control systems and periodic information reporting. While causality cannot be proven, this 
modification underscores the government's commitment to improving water management through 
advanced monitoring and data transmission technologies, likely influenced by the successful system 
implementation in the Copiapó case. 

To fund the implementation of these new technologies, strategies were derived from the 
Copiapó case as well. Here, a specific public funding was opened, targeting the monitoring of 
groundwater flows in specific water basins. This approach demonstrates how creative solutions 
developed by local communities for their specific situations can be adapted to other scenarios, leading 
to broader national policies. 

The experiences and successes of these local user associations have significantly influenced 
national policies. The development of monitoring mechanisms and the promotion of public-private 
cooperation in water governance have been directly shaped by the practices observed in the 
Aconcagua and Copiapó basins. The national institutional scheme has adapted to incorporate 
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successful ideas from local communities, demonstrating the importance of boĴom-up approaches in 
water management policy development. 

5. Discussion 
The successful implementation of local water practices can significantly influence the 

development and refinement of national water policies. By examining cases where local initiatives 
have yielded positive results, policymakers can identify effective strategies and adapt them to 
broader regulatory frameworks. For instance, the pilot project conducted in the Copiapó Basin 
demonstrated the value of local solutions in addressing groundwater monitoring challenges. This 
initiative informed national legislation, leading to the modification of the norms in 2016. The updated 
regulation now includes provisions that mandate the installation and maintenance of measurement 
systems for flow rates, extracted volumes, and static or dynamic levels, as well as the transmission of 
this information. Decentralization benefits these processes by empowering local communities, 
fostering greater stakeholder engagement, and ensuring that water management practices are 
tailored to specific regional needs.  

This approach underscores the importance of allowing local entities the flexibility and 
adaptability needed to develop context-specific solutions. It not only enhances the sustainability of 
water resources, but also promotes more resilient and adaptive water governance systems. Local 
stakeholders, who are intimately familiar with their unique environmental and socio-economic 
conditions, are often best positioned to devise and implement effective water management practices. 
When these local practices prove successful, they offer valuable insights and models that can be 
scaled up or adapted for national policy. 

The integration of local practices into national policy frameworks not only enhances the 
relevance and effectiveness of regulations but also fosters innovation and responsiveness within the 
water management sector. By maintaining a degree of flexibility at the local level, national policies 
can accommodate diverse conditions and emerging challenges, ensuring sustainable and resilient 
water management across different regions. 

Moreover, the Combined IAD-SES framework supported enhancing our understanding of the 
complexities inherent in local water systems. By pinpointing failures and facilitating context-specific 
solutions, this framework supports cooperative efforts, strengthens community engagement, and 
fosters sustainable water management practices. Ultimately, it empowers local associations to 
collaborate effectively, promoting efficient, equitable, and sustainable water governance across 
diverse regions. 

The Combined IAD-SES framework also proved applicable for studying and analyzing local 
water communities elsewhere, as demonstrated by its successful application in two distinct cases. 
While these cases share similarities inherent to their national context, they also encompass a variety 
of water challenges typical of other regions worldwide. The framework has shown efficacy at the 
local level by analyzing local water systems, yet its potential extends to explaining complex dynamics 
at higher levels of water management. Its adaptability suggests promising applications in sub-
national and national water SES.  

In conclusion, the interaction between local practices and national policies is crucial for the 
advancement of effective water management. Encouraging local innovation and adaptability, while 
leveraging successful examples to shape national regulations, creates a dynamic and responsive 
approach that benefits both local communities and the nation as a whole. 
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