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Exploring power dynamics in the water sector in Chile: a focus on
avocado plantations and water resources in three municipalities

ALBERTO ANTICOLI

Anticoli, A., 2022: Exploring power dynamics in the water sector in Chile: a focus on avocado plantations and
water resources in three municipalities. Master thesis in Sustainable Development at Uppsala University, No.
2022/34, 65 pp, 30 ECTS/hp

Abstract:

This thesis researches the power dynamics related to the intrinsic relationship between the expansion of avocado
plantations and its effects on the water system in Chile's municipalities of Quillota, La Cruz, and La Calera. The study
adopts a mixed methodology. Stakeholders involved in the water framework were interviewed through online
interviews. To support and backup the interviews’ findings, a Supervised Classification through the QGIS program was
performed to analyse spatial patterns of the avocado plantations in the study area. Concepts related to power and power
sustained by the political ecology theory form the theoretical framework that supported the analysis. In particular, the
notions of water governance and water scarcity; on the other side, Antonio Gramsci’s concepts of power, hegemony,
and ideology were adopted. The case study identified the neoliberal ideology, which manifests in the conflict between
power and subaltern groups in the access and distribution of water resources. The nexus between avocado trees and
hydrological supplies produces a discriminating socio-economic system that protects and safeguards powerful social
actors at the expense of vulnerable categories and “neoliberalising” the local environment. Moreover, a potential
counter-hegemony linked to public participation in the water framework was recognized, opening up for future research.
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Alberto Anticoli, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden



ii

Exploring power dynamics in the water sector in Chile: a focus on
avocado plantations and water resources in three municipalities

ALBERTO ANTICOLI
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Summary:

This thesis investigates the power conflicts connected to the expansion of avocado plantations and the related pressure
on the water system in the municipalities of Quillota, La Cruz, and La Calera in Chile. The main results concern the
inequal power distribution among social actors, which inevitably influences the access to water resources. In this
scenario, the neoliberal model contributes to the unbalanced distribution and provision of water, creating a social
context that privileges powerful stakeholders. Moreover, one public participation in the local water management
debate was identified as a countermovement to challenge the current system. The study highlights two central
elements: the socio-ecological consequences of the relationship between avocado and water and the related power
clashes among the social actors in Quillota, La Cruz, and La Calera.
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1. Introduction

Water is one of the most vital natural resources for living beings and the planet. Humans need water to
accomplish many activities, above all to survive. Today, water challenges are multiple and supposed to
increase in the future (UN, 2018). The rapid growth of the global population and the magnitude of
environmental risks are considered the primarily driven factors threatening water resources (Kammeyer,
2017).

On the one hand, the water demand has tripled in the last fifty years, and it is expected to increase at a rate
of 1,6% (Kammeyer, 2017). Nowadays, agricultural activities consume around 70% of global freshwater,
followed by the industrial (19%) and municipal (12%) sectors (FAO, n.d.). In addition to that, the sharp
growth of water demand is not being accompanied by the realisation of advanced water infrastructures, which
has caused evident repercussions on the water supply system (Kammeyer, 2017). On the other hand, it is not
surprising that climate threats have increased, and they are putting the global water system under tremendous
pressure (EEA, 2018). According to the World Meteorological Organization (WMO, 2021), the frequency
and quantity of climate catastrophes have exponential growth in the last decades (WMO, 2021). Due to
intense anthropogenic activities, our global water cycle will be substantially altered (IPCC, 2021). In the last
fifty years, climate and water risk constituted 50% of the natural disasters, causing dramatic effects on our
societies and ecological systems (WMO, 2021). Among the most worrying calamities are droughts, flooding,
and extreme temperatures, which have recently caused human and economic losses and impacted the global
natural cycle (WMO, 2021; IPCC, 2021).

Chile is a country geographically placed in a highly vulnerable climate position (Lucera, 2011). For the last
decade, it has been facing the challenges of a severe water crisis linked to the mega-drought that affected
much of the country (Fundación Chile et al., 2019; Panez, Roose, and Faúndez, 2020). In this scenario,
conflicts over water resources and economic and social inequalities increased, creating strong internal
instability. Furthermore, the intense pressure of the agricultural sector on the water demand intensified, in
particular from the avocado market, a product that historically characterises Chile, of which it is a significant
producer and exporter (Aitken, D. et al. 2016; Hass Avocado Board, 2020; Valdés-Pineda et al., 2014). As a
direct consequence, many rural areas in the centre and north of Chile depend on big tankers to secure water
provision (Bartlett, 2022). Experts and scientists acknowledged a fundamental issue in this regard: the water
in Chile has the main scope of profit and does not ensure citizens' wellbeing (Bartlett, 2022).

In light of the issues mentioned above, the current Chilean water crisis is generating a lot of discussions,
especially about the patterns and dynamics of this challenging circumstance. Yet, the social dimensions of
the link between avocado and the water crisis in local areas is an area that needs more empirical research,
especially bearing in mind the potential social disputes it may cause. After reviewing several scientific and
newspaper articles related to power conflicts in the water sector, spatial patterns of the avocado expansion,
and water consumption levels in Latin America, specifically Chile (Hofste, Reig, and Schleifer, 2019), I have
articulated the following problem formulation.

The scarcity of such empirical studies in the municipalities of Quillota, La Cruz, and La Calera illustrates
the need for further research. The economic importance that avocados have in Chile and the water
consumption associated with avocado plantations create serious challenges for the sustainable management
and use of water in the context of the current water crisis in Chile (Budds, 2020). Hence, I argue that
addressing the role of avocado plantations in a water crisis scenario is fundamental to dealing with
hydrological inequalities. This research has been designed to understand and analyse the water-avocado
nexus at the local level and the connected power relations and dynamics embodied in the hydrological sector.
On the one hand, the thesis approaches social actors’ perceptions regarding avocado expansion and water
resources; on the other hand, it explores power conflicts that may arise in access and provision of water at
the local level, considering the significant presence of the avocado plantations.

Therefore, the investigation is not presented as a study exclusively focused on avocado or water issues;
instead, it aims to connect these two interrelated variables through the analytical lens of the power that
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influences the interactions among the actors involved. The focus lies on the link between water crisis and
drought and avocado plantations in the three abovementioned municipalities of Central Chile. These towns
show a critical scenario where problems in dealing with water management in the crisis are associated with
the Chilean water system. Research in these areas may help understand and address some of the direct local
effects of the water crisis and the socio-environmental conflicts.

Based on these elements, I formulated the following research questions:

1) How do the power dynamics characterise the social actors in accessing water considering the
presence of avocado plantations in the municipalities selected for this research?

2) How are the actors’ perceptions of the nexus between avocado and water resources addressed
from the perspective of the water crisis?

I acknowledge that the research study is very ambitious, given the complexity of the topic and the practical
components involved. For the reader’s understanding, it is essential to clarify the boundaries of this study
and how it wants to contribute to the research.

As previously expressed, the research object is essentially composed of three factors: the water crisis, the
presence of avocado, and water resources. In dealing with the interplay between these elements, I adapted a
conceptual framework that serves as an analytical lens to answer the research questions. The study does not
aim to carry out an analysis of the water governance either on the intensive water consumption of avocados.
Instead, it intends to demonstrate some consequences that avocado plantations produce in the water
management and the access to water resources in the study area. Therefore, the investigation was
accomplished through the theoretical approach of power and hegemony, ideas that will be illustrated in the
conceptual framework chapter. The study wants to apply and demonstrate how the selected critical concepts
offer remarkable insights to describe social and power dynamics that arise with a particular focus on the
avocado role in the local water sector.

To answer the research questions, the thesis was organised as follows.

It begins with a summary concerning critical aspects of the Chilean water crisis, drought, and the avocado
expansion in Chile. The chapter is narrowed down by providing relevant information on the study area. It
follows the theory section, which is built on a conceptual framework based on the theoretical structure of
political ecology. The third chapter presents the research methods adopted. The investigation presents a
mixed methodology composed of the QGIS program, water data collection, and semi-structured interviews.
Subsequently, the quantitative and qualitative results are illustrated and discussed in the next sections through
the theoretical approach of the conceptual framework. The research ends with a conclusive chapter
summarising the main results and offering recommendations for future research.

2. Background

The following chapter offers a broad understanding of Chile's water crisis, drought, and avocado expansion.
It provides information gleaned from past research carried out in Chile, explicitly highlighting the link
between those three factors.

2.1. Water Crisis, Drought, and Avocado Expansion in Chile

A water crisis linked to a prolonged drought has become a central issue and concern in Chile in recent years.
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Besides the rules for water use imposed by the Water Code 1981, established during the military
Dictatorship, climate change and ecological hazards are increasing the pressure on the local water system
(Panez, Roose, and Faúndez, 2020). Chile has a geographic position highly exposed to climate change
hazards (Fundación Chile et al., 2019). According to the United Nations Framework Convention on Climate
Change, the country has seven out of nine climate vulnerability criteria under risk, which are: the low rise of
coastal areas; arid and semi-arid zones; forest areas; susceptible territory to natural disasters; areas prone to
drought and desertification; urban areas with air pollution problems; and mountain ecosystems availability,
and distribution (UNFCC, 2011).

The water system in Chile is strongly privatised, and it constitutes a particular case in the world as market
rules play a primary role in water governance (Budds, 2013). It finds explication in the 1981 Water Code,
which conceives water as a transferable commodity allowing the overexploitation of hydric resources
through the system of water rights acquisition, especially in the areas where agriculture represents the most
important and profitable activity (Urquiza et al., 2019). The 1981 Water Code represents the legal framework
that regulates water rights management, both surface and groundwater (Hearne and Donoso, 2004). The
water rights system is conceived for consumptive and non-consumptive water uses, which are conceded by
the General Water Directorate (DGA) (Hearne and Donoso, 2004). Besides granting the water rights, the
DGA is the public authority responsible for monitoring their use (Hearne and Donoso, 2004).

Based on previous research, recent scientific articles about the current water crisis are not so abundant;
instead, there are numerous newspaper articles denouncing the gravity of the situation with highly alarming
tones. The year 2021 was recorded as one of the driest in the country's history, with a substantial rainfall
reduction—consequently, reservoirs throughout the territory drastically diminished their water capacity
(Alvarado, de la Vega Planet, 2022; Nahuelhual, 2022). About 188 municipalities in Chile, almost 48% of
the population, declared a water emergency state, including the Valparaiso region (Agencia AFP, 2022). The
correspondent authorities issued water scarcity decrees, publicly recognising the situation (Agencia AFP,
2022). The effects on communities are devastating, and many municipalities have been forced to ration water
among their inhabitants (Alvarado, de la Vega Planet, 2022). Additionally, the rise of the water demand in
the country's urban centres exacerbated the problem (Agencia AFP, 2022).

The World Resource Institute published a study in 2019 that classified the world's countries based on their
level of water stress (Hofste, Reig, and Schleifer, 2019). Chile was placed at level two out of five, with "high
baseline stress” (Hofste, Reig, and Schleifer, 2019). In a broader picture, Chile ranks as the country with the
highest water stress level in all Latin America (Alvarado, de la Vega Planet, 2022).

The existing hydrological crisis influences the provision and availability of drinking water for the people and
other sectors such as agriculture, sanitation, and ecosystem services (Fundación Chile et al., 2019).
Consequently, political, social, and economic conflicts have been growing in the country. Studies have
predicted that serious impacts of water scarcity are expected to affect agriculture and rural communities
(Muñoz et al., 2020). The mega-drought that started in 2010 in Central Chile and the current climate
conditions are forecasted to have long-term repercussions both at the regional and national levels (Muñoz et
al., 2020). For obvious reasons, the natural phenomenon of the drought has put further pressure on the
Chilean water system and accentuated the social and environmental circumstances negatively (Garreaud et
al., 2019).

Drought can be defined as a temporary alteration of precipitations, directly impacting water availability
(Wilhite and Glantz, 1985). It might occur in regions with high and low rainfall (Wilhite and Glantz, 1985).
The event is transitory, and its duration depends on the area's geographic features (Wilhite and Glantz, 1985).
According to the social vulnerability and preparedness, drought’s duration can vary in time and magnitude
as well as its drawbacks to the environmental and socio-economic sphere (Wilhite and Glantz, 1985). The
American Heritage Dictionary gives the following definition of drought: "a long period with no rain,
especially during a planting season" (American Heritage Dictionary, 1976 see Wilhite and Glantz, 1985).
The droughts' effects in Chile are particularly visible in agriculture activities, which constitutes one of the
most water-consuming sectors (Aitken et al., 2016; Valdés-Pineda et al., 2014).

Scholars identify many types of droughts; according to Subrahmanyam, they can be resumed in
(Subrahmanyam, 1967 see Wilhite and Glantz, 1985):
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- Meteorological drought: it results from a constant absence or reduction of rainfall and typically
contributes to other types of droughts. The alteration of rainfall patterns usually depends both on
anthropogenic and natural factors.

- Agricultural drought: in this case, the focus highlights the low soil moisture level for the crops. Since
plants' water needs are heterogeneous, the determination of this drought usually takes place on a large
scale, therefore large areas.

- Hydrologic drought: essentially, it corresponds to periods of reduction or lack of surface water, such as
a river, or subsurface waters, such as an aquifer.

- Socio-economic drought: in this case, drought is the determining factor for satisfying the needs of
citizens, availability of drinking water, and economic activities. Often, this can lead to increasing social
gaps and inequalities given the growing demand for water and the inability to respond to it fully.

In the case of Chile, drought presents the characteristics of all those just mentioned. The country, given its
extension, has a very different climatology, the north-centre arider and the south with greater rainfall (BCN,
n.d.). The neoliberalisation of water access and use aggravates the problem within this context (Budds, 2004)
10. This is especially relevant in the case of agricultural activities such as those underpinning avocado
plantations in Chile.

The avocado crop constitutes one of the key elements of the investigation due to its relevance to the Chilean
economy and its impact on water resources. Globally, it is observable that the avocado has been growing in
surface area and production with an annual growth rate of 3.7% (Muñoz, 2018). The reasons for the
expansion are multiple, although one of them appears to be the most remarkable: the spread and popularity
of a relative-new healthy lifestyle, where avocado has become central, especially in Europe, North America,
and some parts of Asia (Sommaruga and Eldridge, 2020).
Latin American countries have historically always been the primary avocado producers (Bergh, 1992).
Today, Mexico is the biggest producer in the world, and in 2020 it produced 2,4 tons of avocado
(Shahbandeh, 2022). The natural properties of the fruit can explain the large diffusion in the South American
region. The production usually occurs in subtropical, tropical, and Mediterranean climates.
Chile is a significant producer and exporter of this crop among Latin American countries. The plant is not
native to the place, but studies show it was introduced around the 17th century (Hass Avocado Board, 2020).
The determinant breakthrough in production happened in the mid-1980s when the avocado export market
began to grow, essentially due to the expansion of avocado consumption in the United States (Hass Avocado
Board, 2020). From that moment on, Chilean production and exports grew dramatically, increasing the
cultivation areas and improving irrigation techniques (Hass Avocado Board, 2020). In this way, Chile
became a major commercial player in the avocado market worldwide. However, starting from the 2010s, the
climatic situations worsened and had repercussions on the production itself (Hass Avocado Board, 2020).

Nowadays, Chile presents a consistent variety of avocados, although eight types represent 99% of the total
national area (Table 1):

10 The Neoliberal model is based on the free-market competition, and it sustains the economic growth, associated with the achievement of human
progress. Moreover, it relies on the minimal state intervention in socio-economic matters as well as free allocation of resources (Smith, 2019). The
neoliberalisation of water refers to the introduction of neoliberal ideas in the water management to offer solutions to complex and diverse water
problems in specific region of the world (Furlong, 2010). Research identifies this process as a response to ‘state failure’ as well (Parker and
Kirkpatrick, 2005). Neoliberalism frames the water as an increasingly scarce resource due to the high demand and current management practices;
therefore, the adoption of market-based prices would generate higher efficiency and a better allocation of water uses, allowing the recovery of the
costs of public utility services (Anderson and Leal, 1988; Lee, 1999).
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SPECIES SUPERFICIES

Hass 89,7%

Edranol 4,4%

Negra de La Cruz 1,7%

Fuerte 1,6%

Others 2,6%

Table 1: Main avocado species in Chile (modified from Muñoz, 2018)

The Hass is clearly visible as the most diffused variety in Chile. This trend can also be found globally, as it
is the most produced variety (Domínguez et al., 2014).

The country experienced a slight decrease in avocado production in the last years, mainly due to drought
problems in Valparaiso, the country's most productive region (Muñoz, 2018). Table 2 describes the avocado
growth course in the national territory. As can be seen, there has been a gradual decline since 2012-2013.

Table 2: Avocado trees superficies occupation in Chile
(modified from ODEPA, n.d. see Gonzalez, 2021)

Nonetheless, avocado still constitutes a main crop in the agricultural sector. The United States Department
of Agriculture has predicted that Chile’s production in 2021/2022 will grow by 57% compared to the
previous year (Gonzalez, 2021). In 2020, 30,143 hectares were occupied by avocado plantations, and
Valparaiso was the first region with 20,318 hectares (Gonzalez, 2021). In terms of consumption, about 30%
of the production is consumed by the Chilean population, while the volume of export increased by 46,1% in

34 057
36 388 36 386 36 355

31 727
29 908 29 933 30 078 29 166 29 244 30 143

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Avocado plantations area (ha)
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2020 (Gonzalez, 2021). In 2017, Chile was the fifth largest avocado exporter in the world (Muñoz, 2018).
The avocados' Chilean irrigation system presents an advanced technologization level (Muñoz, 2018). At the
national level, 94% of the avocado fields have a high technologized system, with 50% of micro-sprinkler
irrigation, 40% by drip, and 4% by spray (Muñoz, 2018). The Valparaiso region is the second region with
the most technologized irrigation systems for the most extensive area, around 96% of the total (Muñoz,
2018).

Despite the increasing technologization of irrigation techniques, the crop continues to be a significant cause
of water scarcity in Chilean communities. (Sommaruga and Eldridge, 2020). It is generally known that
avocado is a fruit that requires a large amount of water to sustain its growth, becoming a primary factor in
the context of the water crisis. In the driest regions of Chile, where it is concentrated a large portion of the
production, an avocado fruit requires about 320 litres of water and 1.280 litres for one kilogram (Water
Footprint Network and WHO see Voller, 2017). This amount detaches by far the water requirements in
different climate areas of Chile, which is around 70 litres per avocado and an average of 283 litres for a
kilogram (Water Footprint Network and WHO see Voller, 2017).

The controversial situation about avocado production and the water crisis is creating numerous social debates
and conflicts, highlighting the evident link between those two aspects. In the last decades, socio-ecological
conflicts have been noticed all over the country (Bolados Garcia, 2016). Intense mobilisation, especially
among students, gave attention to urgent problems such as intensive salmon farming, forest industry, mining
activities, water scarcity, and socio-economic crisis (Bolados Garcia, 2016). Many scholars identified these
movements as responses to the process of the neoliberalisation of nature (Bolados Garcia, 2016) 11. In other
words, the neoliberalism paradigm reached a critical threshold because the system is no longer capable of
facing continuously emerging social and ecological issues. This scenario poses essential questions
concerning the interaction between authorities and civil society. In the context of the water crisis, Guerrero-
Valdebenito et al. (2018) mapped the principal type of conflicts that have been arising as a consequence of
the water situation in Chile:

- Economic conflicts: water constitutes a fundamental element of the Chilean economy, subjected to the
market system. Two crucial sectors of the economy, namely mining and agriculture, highly depend on
water resources; therefore, its reduction might undermine their sustenance. Nonetheless, this is also the
result of these two activities' uncontrolled use of hydro resources. Additionally, while fostering large-
scale production, the Neoliberal asset has generated contamination of the watercourses and altered the
biological balances.

- Socio-cultural conflicts: water for rural and indigenous communities represents a cultural inheritance.
Indiscriminate use of its resources has forced them to rethink traditional and cultural habits.

- Health conflicts: resolution 64/292 from the UN General Assembly recognises water and sanitation as a
human right. Therefore, cleaning and safe water are two rights that must be ensured. The case of Chile
is an example of not respecting the minimum standards to guarantee these rights. The extensive use of
pesticides and chemical products, especially for agriculture, has worsened water quality, reducing the
amount of clean and safe water available.

- Ecological conflicts: they are related to the alteration of the ecosystem services, such as land degradation,
loss of biodiversity, and in general, the loss of natural heritage.

- Social conflicts: the increase of inequalities among citizens has led to the exclusion or marginalisation
of actors from the societal context. For this reason, the wealth gap, internal divisions, and lack of access
to fundamental rights are just a few motivations that have pushed groups to mobilities against the system.

11 The neoliberalisation of nature indicates the process that connects market’s dynamics and natural resources (Ioris, 2012). The
market pressures on the natural systems leads to a re-formulation of the environmental management accordingly (Ioris, 2012).
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In light of the research problem and scope, it is necessary to emphasise water conflicts, which have become
increasingly frequent and significant (Bauer, 2015). Undoubtedly, the 1980 Constitution and the 1981 Water
Code constitute critical factors in understanding the matrix of these disputes (Bauer, 2015). To these
components, the 2005 reform of the Water Code deserves to be briefly mentioned since it influenced water
disputes by making them more extensive both at a territorial and sectoral level (Rivera et al., 2015). On the
one hand, the reform sought to improve public information on water rights management, strengthening
control and intervention instruments; on the other hand, these innovations did not have a retroactive effect,
thus acting only on the future concessions of water rights (Bauer, 2015). Years of political and economic
debates regarding the management of the water market have led to a reform that did not radically change a
system, which until then had ignored the complex environmental and social challenges that had been forming
(Bauer, 2015).

3. The case of Quillota, La Cruz, La Calera: the study area
In this section, some helpful information regarding the study area of the research project is illustrated. The
attention lies on relevant components for understanding the research problem and scope: the hydrology, the
climate, the avocado presence, and the demographic characteristics.

3.1. The Hydrology, the Climate, the Avocado, and the
Demography of the Study Area

The study region is formed by the towns of Quillota, La Cruz, and La Calera, which are part of the Valparaiso
Region. The municipalities are located in the alluvial valley shaped by the lower course or third section of
the Aconcagua River. As observable, they are neighbour communes. Quillota has a superficies of 302 km2

and is surrounded by the hills and mountains, part of the Cordillera de La Costa (Municipalidad de Quillota,
2017). La Cruz covers 78 km2 and is characterised by a dense presence of farmlands and urban infrastructures
(Municipalidad de La Cruz, 2017). La Calera is in the north, where the Aconcagua River creates a natural
division with the city of Artificio, and it has an area of 60,5 km2 (Municipalidad de La Calera, 2017).

The hydrography is characterised by the Aconcagua basin, the most important water source in the area
(Raggio Carvallo and Herrera González, 2020). The river’s extension is about 7.3420 Km2, and it merges
with the Juncal River and Blanco River in the proximity of the Andes (Raggio Carvallo and Herrera
González, 2020). The Aconcagua River passes across the three municipalities providing an indispensable
natural resource for water usage and fostering the diffusion of fruit plantations, such as avocados. The area
represents a clear example of agricultural modernisation, where the cultivation of fruit trees has reached
levels evidently beyond the soils' morphological capabilities (Meza Aliaga and Castro Correa, 2017).
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Figure 1: The Aconcagua Basin and the study area location
(modified from Raggio Carvallo and Herrera González, 2020)

The wells represent essential water resources for the area as well. According to the Rural Potable Water
Association, twenty-three wells in the province are used for human consumption (Cataldo et al., 2019).
Several studies focus on the role of water access and management policy, stressing the controversial topic of
water rights and the effects at the social and economic levels. According to the Informe Consolidado
Realidad Socioeconómica de la Provincia Quillota12 from the Centro de Investigación en Innovación,
Desarrollo Económico y Políticas Sociales13 (CIDEP), the growing problems linked to the availability of
water resources put economic activities, especially the agricultural sector, at significant risk and create strong
social inconveniences since they are indispensable resources for human well-being and survival (Cataldo et
al., 2019). The rise in population and urban infrastructure led to growing human pressure on water resources,
generating socio-environmental conflicts (Cataldo et al., 2019).

I did not find data on the water distribution of the three municipalities, although Table 3 illustrates similar
information for the area watered by Aconcagua Basin.

12Consolidated Report Socioeconomic Reality of Quillota Province
13Centre for Research on Innovation, Economic Development and Social Policies
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Use Catchment
(m3/s)

Return (m3/s) Return
(%)

Water consumption (m3/s)

Bluewater Greenwater

Bluewater
uses relative
to the region

[%]
Agriculture 26,05 12,29 47% 13,76 1,47 53%

Mining 1,02 0 1,02% 1,02 - 4%

Drinking
water and
sanitation

2,08 1,78 0,31% 0,31 - 1%

Industrial
sector

0,15 0,14 0,01% 0,01 - 0,06%

Forestry - - - - 0,24 -

Electricity - - 0,22% 0,22 - 0,83%

Livestock 0,02 0,02 0,01% 0,01 - 0,02%

Table 3: The catchment, return and consumption for each productive sector in the Aconcagua basin
(modified from Fundación Chile, et al. 2019)

Because of its favourable natural characteristics, the Aconcagua basin area is significantly suitable for
agriculture. Concerning the principal economic activities, the agricultural industry represents the leading
sector in the province. In particular, the area is highly characterised by the intensive cultivation of crops in
orts and farms, primarily for commercial and export uses (Cataldo et al., 2019). Historically, this area has
always presented a great quantity and variety of natural resources (Cataldo et al., 2019). However, the lack
of development of institutions and bodies to protect the local environment has favoured the development of
summarily negative management of the natural resources (Cataldo et al., 2019). Trade and agriculture are
the most employed work sectors in the entire province of Quillota (see Appendix A). In the third place there
is the Transport sector with 7.6% of jobs, then the Manufacturing and Construction industry, both with 7.4%.
In comparison, the Mining activity corresponds to 3.9 % of the total (Appendix A).

Due to the geographic location, the study area has a Mediterranean climate characterised by winter
precipitations and long dry summers (CIREN, 2019). The annual average temperature is about 15,3º C. The
highest and lowest average temperatures correspond to 27º C and 5.5º C. Annual rainfall reaches about
437mm, with June the rainiest month. Temperatures, in general, are strongly influenced by the proximity to
the ocean. Recent studies have found that there has been a stable increase in temperatures in recent years,
while rainfall has seen a visible decline (CIREN, 2019).

The avocado covers the most extensive area among all the fruit plantations in the three municipalities
(Appendix B). Generally, the localities have always been fertile lands for agricultural activities, primarily
due to small basins and intermediate valleys (Soto Bäuerle, 2011). The propitious morphological
characteristics led to an expansion of fruit plantations in the 1990s (Hass Avocado Board, 2020). Notably,
this process was enabled by the economic growth that Chile experienced by the end of the 1970s (Soto
Bäuerle, 2011). Augusto Pinochet’s military regime, the connected neoliberal economic model, and the 1981
Water Code were crucial factors that led Chile to grow economically sharply and increase the avocado
production (Soto Bäuerle, 2011) 14. As a result, agriculture benefitted from this progress, increasing crop

14 The military general Augusto Pinochet reached power in 1973 through a military coup, and it lasted until the 1990 (Bockman,
2019). Pinochet was helped and inspired by the so-called “Chicago Boys” in the establishment of the neoliberal economic model
(Bockman, 2019). They were Chilean students who learned the principles of free market and monetarism in the United States and
exported their knowledge to their home country (Bockman, 2019). In this way, Chile became one of the most important and
famous Neoliberal experiments in the world during Pinochet’s power (Bockman, 2019).
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cultivation areas. Agriculture and economic growth favoured the increase of population, which added further
pressures on the land (Hass Avocado Board, 2020). Among the fruit plantations, the avocado or palta, the
native Chilean term to indicate the avocado, is the species that have intensified mostly in cultivation and
production (ODEPA and CIREN, 2002, 2008, 2017, 2020). Data from the official the 2020 Fruit Cadastre
of the Valparaiso Region show a notable increase in hectares from 2002 in the Valparaiso region:

YEAR SUPERFICIES (ha)

2002 14.929,8

2008 22.007,59

2017 19.134,5

2020 20.317,80

Table 4: Avocado superficies occupation (ha) in the Valparaiso region
(modified from ODEPA and CIREN, 2002, 2008, 2017, 2020)

As it is observable, there was an expansion between 2002 and 2008. In 2017, it registered a decrease
compared to 2008 (Table 4). The mega-drought, which affected the central-south area prevalently, started
right after and may have influenced the production levels (Muñoz et al., 2020). The drought persisted for
several years generating problems for avocado producers as well (Budds, 2020). However, in 2020 a new
increase was again identified, most likely posing further pressures on the water resources availability.
Because of the clear link between avocado and water consumption (Budds, 2020), another factor to consider
is the irrigation system of the avocado fields, as it determines water usage efficiency. The selected region
has 94% of the total area with advanced technologization irrigation (Hass Avocado Board, 2020). Avocado
fields have reached 94% of the technologization irrigation surface, 50% by micro-sprinkler irrigation, and
40% by drip (Hass Avocado Board, 2020).

The inhabitants in the Quillota province are about 203.277, according to the last census of 2017. The majority
is concentrated in the provincial capital of Quillota, with slightly above 90.000 residents (Cataldo et al.,
2019). La Calera is the second most populated, with 50.554 inhabitants, while La Cruz has about 22.098
people. (Cataldo et al., 2019)
In line with the previous investigations, the demographic data in the province have grown by 30% over the
last 25 years (Cataldo et al., 2019). The distribution of the population corresponds to 86% in urban areas and
14% in rural zones (Cataldo et al., 2019).
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Table 5: Quillota population census (modified from BCN, 2020a, 2017a, 2002a)

Table 6: La Cruz population census (modified from BCN, 2020b, 2017b, 2002b)

Table 7: La Calera population census (modified from BCN, 2020c, 2017c, 2002c)

The population has experienced an evident increase in all three municipalities of the study area (Table 5, 6,
7).
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4. Conceptual Framework: A Political Ecology focus on Water
and Power Relations

The section articulates the conceptual framework that guides the research. The core aspect is constituted by
the relations of selected concepts related to water and power within a political ecology framework. Water
governance (WG) and water scarcity (WS) notions are discussed from a political ecology perspective. In
developing an approach to power, I draw from a Gramscian theory of hegemony. Considering the research
scope, WG and WS have the role of contextualising the case study based on the political ecology approach.
Gramscian concepts assume centrality in the analysis and discussion of the results, and water-related notions
support them, given the importance of water resources in the investigation. In this way, WG and WS form a
theoretical bridge between Gramsci’s ideas and political ecology. The choice of political ecology as the
theoretical lens for the analysis is given by the socio-ecological dimensions of the case for the thesis. For
this reason, this approach offers important analytical entry points for the research and the analysis of the
empirical results.

In what follows, I present and explain the main concepts I use and discuss in the thesis.

4.1. Water Governance and Water Scarcity

In this research, water governance and water scarcity are conceptualised to analyse the power relations of
water users and their perceptions of the nexus between avocado and water crisis. Political ecology offers
critical perspectives to reveal political and economic dynamics associated with water governance and water
scarcity and understand different actors dealing with water access and use (Islar and Boda, 2014). Thus,
placing WG and WS ideas in the political ecology framework aims to explore and underscore the power
relations that affect social and political processes, influencing water management characteristics (Islar and
Boda, 2014).

Water governance is a term used to describe the political, social, and economic factors that affect the water
system (Neal, Lukasiewicz and Syme, 2014). The water system assumes a broad understanding as it
encompasses the management of water resources and the implementation of water services at different
societal levels (Neal, Lukasiewicz and Syme, 2014). The Organisation for Economic Co-operation and
Development (OECD) gives the following definition of WG:

"Range of political, institutional, and administrative rules, practices, and processes (formal and informal)
through which decisions are taken and implemented, stakeholders can articulate their interests and have
their concerns considered, and decision-makers are held accountable for water management" (OECD, 2015;
OECD, 2018, p.4)

The governance in water governance addresses the role of individuals, social actors and groups, institutions,
and organisations in water decision-making processes (Lautze et al., 2011). Graham et al. refer to governance
as "the interactions among structures, processes, and traditions that determine how power and
responsibilities are exercised, how decisions are taken, and how citizens or other stakeholders have their
say" (Graham et al., 2003, p.2). The core is represented by the relationships between social actors and entities
that establish structural links in water management dynamics.

Water governance is conceived from multiple perspectives by adopting the political ecology approach,
including social, political, economic, ecological, and geographical factors (LaVanchy, Romano, and Taylor,
2017). Political ecology's strength resides in its capacity to bring together seemingly disconnected
factors and place them in a single theoretical container; it focuses on conflicts over the control of resources,
and water is among them (Cole, 2012). As a consequence, it leads to the involvement of various players
interested in the control of water resources, whose interactions are expressed in their relations of power and
hegemony (Cole, 2012). In the case study of Quillota, La Cruz, and La Calera, the formulation of water
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governance becomes fundamental to providing solutions and measures among local stakeholders so that the
water resources can be equally distributed.

Hence, water governance identifies methods to involve players in efficiently managing hydrological
resources to avoid conditions of a water crisis and water scarcity (van Buuren, van Meerkerk, and Tortajada,
2019). In contrast, water scarcity is a concept that refers to the presence and availability of hydrological
resources. The term can be broken down into two parts: water and scarcity. The first relates to all those water
sources, such as aquifers, wells, basins, and rivers; instead, the latter indicates the lack of water resources
due to excessive exploitation (Seckler, Barker, and Amarasinghe, 1999). The physical availability in a
territory defines and influences the capacity of the system to respond to users' demand for this resource
promptly (Seckler, Barker, and Amarasinghe, 1999). Thus, the demand-availability relationship draws
attention to societal and power dynamics, emphasising the importance of social and economic issues. In this
regard, the region specifies the socio-ecological significance of water resources. For example, in Chile, water
has a definite and particular connotation because it is a negotiable good; therefore, it is an object of the
market system (Bauer, 2015). The Chilean neoliberal economic model plays an essential role in giving
political and economic value to the good (Bauer, 2015). Yet, reducing water scarcity to a merely natural
condition characterising a specific socio-economic system may be reductive. Linking this idea to political
ecology, it proposes an approach that allows for the exploration of alternative sustainable solutions to
implement water governance power structure restrictions (Bakker 2000, Swnygedouw 2004, Kaika 2005 see
Islar and Boda, 2014). Observing water scarcity from the lens of political ecology entails looking beyond the
conception related to the supply and demand of water and examining the social, economic, and ecological
variables that contributed to the development of a water scarcity situation (Johnston, 2003). In this sense,
political ecology serves as a theoretical foundation for recognising socio-economic processes that have
played a key role in conflicts over water resources because water scarcity also emphasises the interaction of
human and environmental forces (Johnston, 2003).

Water sparked renewed interest in recent years as an element embedded within the complexity of social
relations (Anderson et al., 2019). On the one hand, the influence of power as a link for understanding and
interpreting social interactions with environmental variables, such as water resources, is vital in
characterising social and ecological interdependencies (Zeitoun and Warner, 2008). On the other hand, the
political ecology field proposes a picture of the socio-ecological context, in which power ideas are central
aspects (Bassett and Peimer, 2015). Thus, the theoretical structure of political ecology and the dimension of
power interfere with WG and WS concepts. In the research, they helped me analyse the social and
environmental processes related to water provision in the study area.

In what follows, I develop some key insights on power in the political ecology framework.

4.2. Political Ecology and Power

Political ecology found its roots in 1972, and it is based on the assumption of the intrinsic interrelation
between ecological matters and politics (Budds, 2004). Natural problems cannot be understood and
conceptualised outside the political and economic fields (Budds, 2004). Within this baseline, power assumes
preeminent importance, mainly referring to its social dynamics and uneven distribution among different
actors (Budds, 2004). The asymmetrical power relations produce consequences on politico-economic
processes, which in turn may affect the management and allocation of natural resources (Paulson, Gezon,
and Watts, 2005). Hence, political ecology focuses on specific tendencies that reveal the weight of societal
actors in terms of power and influence, particularly emphasising the interests of the weaker actors (Paulson,
Gezon, and Watts, 2005).

In the last fifty years, scholars have attributed various definitions of political ecology, and in most cases,
power is central in their views (Svarstad, Overå, and Benjaminsen, 2018). Svarstad et al. (2018), in the
scientific article ‘Power theories in political ecology’, describe some definitions from other authors that help
to conceptualise and understand the relationship between political ecology and power:
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"…political ecology examines the political dynamics surrounding material and discursive struggles
over the environment in the third world. The role of unequal power relations in constituting a
politicized environment is a central theme." (Bryant, 1998, p.79)

Robbins defines political ecology as "empirical, research-based explorations to explain linkages in
the condition and change of social/environmental systems, with explicit consideration of relations
of power" (Robbins, 2004, p.12)

Wisner indicates political ecology as "an applied—even proactive—interdisciplinary study of society
and the earth that focuses on political, economic and social power relations (as well as violence—
structural and overt—and coercion) up and down a continuum of scales from global to local."
(Wisner, 2015, p. 56)

Despite the disparate definitions of political ecology, the alteration of natural components and the consequent
effects on the society, in which power assumes relevance since it regulates the relationship among different
players, seems to be a common ground identified in the literature (Dietz, 2021). With this dynamic in mind,
it is plausible to assume that the interconnectedness of social interactions, power, and ecological elements
leads to the takeover and appropriation of nature. As a result, environmental problems arise within society
and are heavily influenced by social interactions and power.

Within political ecology, academics theorised power in different ways. Svarstad et al. (2018) reviewed
empirical literature concerning the interrelation between power and political ecology, classifying three main
perspectives: actor-oriented perspective, neo-Marxist power, and poststructuralist power. The following
table resumes the main features of the three viewpoints:

Actor-oriented - Actors exercise their power as an
object.

- Societal actors are conceived in a
strong sense, focusing on their
intentions expressed by their actions

Neo-Marxist power - Great focus on inequalities produced
by global capitalism

- Power structures and expressions are
intrinsically explicit in social classes
under capitalism

Poststructuralist perspectives Three main perspectives:
- Discursive power: actors produce

discourses and convince other groups
to reproduce them

- Biopower
- Governmentality: power exercised

politically by a nation or state that is
organized according to the needs of
the government

Table 8: Power theories in Political Ecology (modified from Svarstad, Overå, and Benjaminsen, 2018)
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According to the actors' standpoint, the social component is central in all three perspectives, changing its
manifestation towards civil society.

The first approach individuates the power holden by actors who actively exercise it (Svarstad, Overå, and
Benjaminsen, 2018). Therefore, a certain level of intentionality is recognised. It becomes central to the
interaction among actors, which produces a negotiation process through which actions are produced
(Svarstad, Overå, and Benjaminsen, 2018). Placed within the Political Ecology framework, actors might
exercise a force of support or resistance to carry out environmental interventions (Svarstad, Overå, and
Benjaminsen, 2018). The attention is posed to the weaker or minor actors in order to uncover the power
actions of companies, public agencies, and others that negatively affect them (Svarstad, Overå, and
Benjaminsen, 2018). Thus, the theoretical debate lies principally in this dynamic, where individuals might
encounter obstacles or limitations opposed by others to realise their exercise of power.

Conversely, the neo-Marxist power focuses essentially on one element: the inequalities among social classes
produced by global capitalism (Svarstad, Overå, and Benjaminsen, 2018). Human beings are central,
although the class relations reveal the exercise of power, and the effects are reproduced in the multiple
societal layers (Svarstad, Overå, and Benjaminsen, 2018). The Marxist and capitalist components play an
influential role in the definition of this theory. The combination with political ecology aims to analyse how
economic dynamics enhance wealth accumulation for certain social actors and further disempower others;
and, at the same time, search for sustainable solutions to counterpose the capitalist regime (Svarstad, Overå,
and Benjaminsen, 2018).

Lastly, the post-structuralist perspective is based on three approaches: discursive power, governmentality,
and biopower. These three declinations of power can be understood in political ecology by looking at the
power itself and precisely where it manifests. For instance, governmentality is used to analyse and
comprehend the functioning of power in environmental governance; instead, in biopower, power is used to
regulate non-human environments and populations (Svarstad, Overå, and Benjaminsen, 2018). Power
represents the component that allows moving between the political and the ecological (Svarstad, Overå, and
Benjaminsen, 2018). On the one hand, it represents the lens to understanding relations among societal players
in the political area; on the other hand, ecological components need to be explained to fully understand how
this notion interplays with the research topic, especially underscoring their relationship with the study area
(Svarstad, Overå, and Benjaminsen, 2018).

As explained in the following paragraph, the approach that I assumed relates to the neo-Marxist perspective.
The correlation with the case study is inherent in the focus on the power inequalities and the related
consequences in water supply, taking into account the avocado plantation as a product of that neoliberal
system that characterises Chile. And political ecology provides an analysis to identify positions of power
among social actors and propose sustainable solutions for water management.

Therefore, political ecology aims to unify the ecological with the political. It intends to propose a vision
including factors not always identifiable within the societal context (Paulson, Gezon, and Watts, 2005).
Political ecology conceives the system as an entire whole, where the human-environment linkages are
produced in their globality (Forsyth, 2008). Bryan and Bailey (1997) accentuate the intertwinement between
environmental changes and social context.

"Accept the idea that costs and benefits associated with environmental change are for the most part
distributed among actors unequally . . . [which inevitably] reinforces or reduces existing social and
economic inequalities . . . [which holds] political implications in terms of the altered power of actors
in relation to other actors" (Bryant and Bailey, 1997, pp. 28–29).

As well as for unevenly distributed power, ecological drawbacks are divided disproportionately. This trend
also influences power relations among different stakeholders and their capacity to improve or worsen their
situation (Bryant and Bailey, 1997).

System complexity, namely how environmental, social, and economic components are correlated and affect
the surrounding environment, is a central element within political ecology theory (Svarstad, Overå, and
Benjaminsen, 2018).
Considering the system’s complexity, the study embraces ecological urgencies (water crisis, droughts, water
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scarcity) with socio-economic issues (neoliberal policies, power relations, stakeholders' decisional power)
to explore and analyse current circumstances that may be improved to achieve fairer power relations in
natural resources management. The literature's definitions of political ecology may suggest opposing an
apolitical ecology. Robbins takes for granted that there must be an apolitical version if there is a political
ecology (Robbins, 2012, p.14). In this claim also resides the complexity of the political ecology analysis
compared to an apolitical one, that is, to conceive the systems in a broader form, recognising the political
value of the ecological systems, and adopt a normative approach (Robbins, 2012, p.14)

Considering the investigation's disciplinary complexity, as it connects social, economic, political, and
environmental factors, I relied on the fundamental notions of Gramscian philosophy, which constitute a
trustworthy basis for dealing with the challenges of modern societies (Daldal, 2014). To analyse power in
this research more deeply, I draw from Gramsci’s philosophy the concepts of hegemony, ideology, and
power.

For Gramsci, the hegemony is essentially based on the supremacy of a social group over others in the form
of domination and moral and intellectual consent (Bates, 1975). The dominant group benefits from the
hegemonic position of exercising power to maintain and reproduce certain social relations (Bates, 1975). A
constant negotiation between the societal players regarding public issues occurs while the governing group
tries to keep ruling through those ideas permeated within the societal layers. Hence, the negotiation can be
observed as a mean to contain or defeat any antagonistic groups (Laclau, 1995). In such a context, the social
crisis is conceived as a propitious moment to destabilise the powerful categories, which may escalate into a
revolution and subversion of the social order as it is (Lears, 1985). Thus, hegemony can also imply the
possibility of freeing the subordinate groups from the ideological and political influence of the ruling groups
(Lears, 1985).

The concept of hegemony is linked to the cultural and consensus sphere, capable of imposing itself and
codifying a way of thinking among the people, the so-called common sense (Ramos, 1982). This view
reproduces the Marxist division between structure and superstructure, which correspond to the economy,
intended as the production means and social relations, and ideology (Salamini, 1974). In this regard, Gramsci
decided to break the Marxist superstructure into two levels, which he identified as civil society and political
society (Bates, 1975). The first one refers to all the private organisms that form social and political
awareness; the latter is represented by public institutions, which effectively exercise direct power (Bates,
1975). So, according to Gramsci, the ideological dimension of power can be ascribed to the ability of the
powerful to obtain voluntary consensus by the subjugated classes (Menga, 2015). In achieving hegemony, a
political formation should seek ideological consent and use it to create a historical bloc (Menga, 2015). In
this way, the success of the dominant class is made explicit by imposing their vision of the world, which can
also be identified as cultural hegemony (Menga, 2015). In light of the study's subject, the relationship
between the ruling group’s cultural hegemony and the subordinate group represents the theoretical
foundation for understanding why the latter exists and cannot self-represent themselves throughout history.
For Gramsci, the hegemonic players take advantage of their ideas to gain domination over the subjugated
players (Zeitoun and Allan, 2008). They use the consent to obtain the support and control of the majority
(Zeitoun and Allan, 2008)

Consent is another important component of grasping Gramscian common sense. The individuals related to
common sense in embracing the status quo, which represents their world perception (Karriem, 2009). Tracing
connections with political ecology, hegemony intends to understand how specific natural ideas become part
of common sense; they are institutionalised (Menga, 2015). In other words, from a Gramscian perspective,
the direction addresses the understanding of the environment's role in the consolidation and exercise of
hegemonic ideas within power relations with the subaltern groups (Dietz, 2021). Furthermore, hegemony is
never a unique concept since oppositional forces always question it through counter-hegemonic concepts
(Karriem, 2009). Therefore, the hegemony assumes a dynamic profile, as it needs to face and absorb external
influences which foster the establishment of an alternative hegemony.

The second central Gramscian concept is ideology and its link to hegemony. Gramsci overcame
epiphenomenalism, which considers ideology powerless in the economic life of society (Ramos, 1982).
Thus, Gramsci's ideology can be defined as a collection of practices, principles, and ideas of public and
institutional nature (Ramos, 1982). The system through which hegemonic groups find expression is defined
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by ideological practices (Stoddart, 2007). One of the most distinctive aspects of the Gramscian conception
of ideology is the notion of organic ideology. It refers to all the ideological elements of a specific political-
social bloc (Ramos, 1982). It also correlates with social hegemony, manifested in economic superiority and
the affirmation of ideological discourses over the oppressed factions (Ramos, 1982). This dynamic can be
found in civil society, such as institutions or social structures.
Gramsci looked at the concept of ideology as an element with multiple meanings, distinguishing between
the substantially organic ideologies, belonging to a given structure and the arbitrary, rationalistic, or
voluntary ideologies, which, instead, lead only to individual movements, unlike the latter, which organises
masses (Rehmann, 2013). Organic intellectuals, so-called by Gramsci, reproduce organic ideology since they
belong to the hegemonic group. Therefore, their action consists in unifying the various ideological elements
articulated in the corresponding discourses to create a single hegemonic principle (Ramos, 1982).

The third and last concept adopted from Gramsci’s thinking is power. Power essentially occurs through
reciprocal interactions between cultural economy and politics under the framework of a hegemonic system
(Daldal, 2014). Machiavelli, the Italian theorist, had a significant influence on Gramscian definition, which
can be seen in the identification of power within social force relations (Daldal, 2014). In practice, dominant
groups exert control through the ideological system that they impose (Daldal, 2014). Therefore, they use
public institutions and various state apparatuses to enact their power and ideological domination (Daldal,
2014). The direct correlation between hegemony and power becomes then detectable. Gramscian power is
an element that cannot be conceived independently from the notion of ideology. Being conscious of the
hegemonic forces that develop in the social texture is the power-ideology link. When it occurs, a specific
social group can intervene directly in these relations and create a hegemonic order (Daldal, 2014). In this
regard, the state is conceived as a fundamental actor for the affirmation of power. The ruling group utilises
public institutions to impose its ideological domination, aiming to create the aforementioned common sense,
thus, guiding the oppressed majority (Daldal, 2014). In short, power moves in a condition of balance between
domination and consensus between the social forces (Ramos, 1982). Consent must be identified and won
within civil society, while coercion is internal to the state apparatus or political society (Ramos, 1982). For
Gramsci, consent must prevail over oppression and create a balance between political and civil society
(Buttigieg, 1995). The use of force is excluded, except when a potential organic crisis challenges the
hegemonic position of the ruling class (Bates, 1975).

The Gramscian concepts in the research explain and describe the neoliberal contradictions and the related
reproductions of social and ecological inequalities. Hence, in combination with political ecology, these ideas
intend to detect and describe power dynamics in the struggle for access to water resources concerning the
expansion of the avocado plantations. In practice, Gramsci's framework offers a suitable theoretical tool to
reveal the imposition of neoliberal dynamics in a given social context (Kohl, 2006).

To summarise the conceptual framework: political ecology provides a theoretical perspective for analysing
water issues in terms of hegemony and power in which social relations and conflicts occur (Karriem, 2009).
Political ecology helped me unify distant concepts of water and power. In the construction of the conceptual
framework, I was guided by these concepts that are relevant notions for the analysis and discussion of the
results. Given the nature of the research questions, I decided to adopt such concepts as they define factors
that influence reciprocally in the Chilean context. The conceptual framework comprises ideas that
complement each other and allow an extensive and in-depth understanding of a particular phenomenon
(Jabareen, 2009).

The notions enabled me to analyse the results in relation to the research scope, giving me an interpretation
capable of grasping the case study's interdisciplinarity and providing conclusions that embrace the subject’s
heterogeneity. In other words, they do not create a new type of knowledge; instead, they follow political
ecology’s theoretical lines that lead to a better understanding of specific patterns (Jabareen, 2009); in the
case study, the power relations related to water conflicts among local stakeholders of the study area. In this
way, the study's conceptual structure was established, with the political ecology standing as the foundation
for the theoretical approach.
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4.3. The Case Study Framed by the Conceptual Framework

Political ecology relates to the case study and research questions in the conception of nature as an entity that
varies according to the viewpoint and is not objective (Blaikie, 1995; 2001; Castree, 2001). Therefore,
political ecology filters the perceptions and position of local actors that question the reality and understanding
of the link between avocado and water resources in the context of a water crisis (Castree, 2001; Demeritt,
2001). In this way, the idea of the natural context cannot be separated from the positionality of the actors
involved (Castree, 2001; Demeritt, 2001), and their vision underpins who produces nature and what are the
socio-ecological effects related (Sheridan, 1995; Bryant and Bailey, 1997; Keil et al., 1998; Escobar, 1999;
Castree, 2001). The water component can be defined as the factor that connects the theoretical approach and
the research object of this study. Although water is a natural element, an economic dimension is often
attributed to it, like in Chile, which leads to privatisation and modifies the power relations between the actors
interested (Budds, 2004). The power in this study, as described above, is filtered with the Gramscian theory
of hegemony. Previous studies have investigated how power develops in socio-hydraulic circumstances in a
predictable and decentralised manner producing specific behaviours (Ekers and Loftus, 2008). According to
Eagleton, Gramscian power is found in the social fabric and is naturalised as if it was a spontaneous practice
(Eagleton, 1991).

Thus, the three Gramscian concepts are correlated with the research questions to reveal how power relations
materialise and what form power assumes. As the study revolves around the interference between avocados,
water resources, and the water crisis, power can be understood as the stakeholder’s capacity to gain access
to water at the expense of another. The Gramscian approach, combined with the offered structure of political
ecology, provides the tools to identify the forms of power and the interconnected relations between social
actors.

5. Methodology and Methods
The study uses a mixed methodology, combining qualitative and quantitative methods to provide a broader
approach to the investigation. I adopted two forms of collection data: interviews and the QGIS program
associated with Remote Sensing and empirical data.

The interviews constitute the main research method and source of information. The quantitative approach
backs up and complements interviews for gathering information about avocado plantations and their spatial
patterns in the study area. It provides support concerning the surface area occupied by avocado trees.
Chronologically, the quantitative data's investigation, execution, and organisation occurred before the
realisation of the interviews.

The methods allowed me to empirically analyse perceptions of power roles and relations in the water crisis
context, focusing on the role of the avocado plantations in the water crisis at the local level. Consequently,
the mixed methods may achieve more sound and transferable knowledge than a unique approach (Ivankova
and Wingo, 2018). The combination of these two methods enabled to give a robust basis for the study to
answer the research questions

5.1. The semi-structured interviews

Typically, a semi-structured interview is performed in a conversational format with one responder at a time.
Interviews require a specific level of interpersonal interaction between the researcher and the interviewee
(Johnson and Rowlands, 2012). Usually, researchers implement this technique when they want or need to
seek deepened information and knowledge, which would not be able to obtain by using alternative methods,
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such as surveys or focus groups (Johnson and Rowlands, 2012). According to Johnson and Rowlands,
exploring perspectives on certain actions, events, or settings, is one of the ways that in-depth interviewing
can be utilised (Johnson and Rowlands, 2012). Nonetheless, it is vital to reflect on the clarity of the research
aims to evaluate the methodology's suitability. In order to address this problem, I had to look at the
perceptions and availability to answer the sample. Since the interviewees were from different backgrounds,
the semi-structured questionnaire allowed me to create a distinctive and familiar environment. The strength
and uniqueness of semi-structured interviews consist in leaving ample space for the interviewees to feel free
to respond spontaneously with their own words (Johnson and Rowlands, 2012). I had the opportunity to build
a personal relationship with the participants, thus, obtaining exhaustive answers. For example, other
qualitative methods, observations, or focus groups, do not offer the same space of action (Johnson and
Rowlands, 2012). Particularly focus groups, which are sometimes used as an alternative to interviews, might
not create a safe space where interviewees feel comfortable expressing their opinions and perceptions about
certain topics (Johnson and Rowlands, 2012). Therefore, the level of in-depth information and the
interviewee’s comfortability undoubtedly reinforce this method, making it more suitable than others for this
type of study.

Conversely, it is relevant to mention common weaknesses. Firstly, a disadvantage that I encountered was the
intensive-time consuming. The interview itself lasted around one hour. In addition to that, the post-
production process took a lot of time. The transcription and the analysis were the most time-consuming parts.
I had to re-listen all the interviews several times to produce reliable and accurate transcriptions. The use of
the Descript program for the transcription was constructive and valuable, saving a significant amount of
time15. Another obstacle that I came across was establishing contact with the actors. According to the type
of interviewee, this factor can be a potential disadvantage. In this research, the people interviewed were
stakeholders belonging primarily to Chilean institution bodies, governmental agencies, and social
movements. For this reason, developing the first contact was quite challenging, although, in the end, I
managed to gather individuals who fit the study.
Considering these drawbacks, the methodology may not seem the most appropriate; however, those
disadvantages can be compensated by all the aforementioned positive aspects, especially if looking at the
results obtained.

The selection of participants was based on a previous investigation of actors involved in the water sector in
Chile, particularly active in the Valparaiso region. I collected information from scientific articles and
websites and created a list of potential stakeholders relevant to the study. I identified public, private, and
non-governmental agencies and organisations engaged in the water system to get insightful information to
answer the research questions. Table 9 shows anonymously the interviewees, who took part in the research,
and their professional fields.

15https://www.descript.com/?lmref=y9FcPA
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Institution/Organisation of interviewees Code Professional field

Office of Water Scarcity of the Commune of
Quillota16

P1 Political institution

Agricultural Research Institute17 (INIA) P2 Research

Movement for Water and Territories18 (MAT) P3 Socio-ecological activism

Agricultural Development Institute19 (INDAP) P4 Research

Member of the Regional Secretary of the Ministry of
Agriculture20 (SEREMI)

P5 Political institution

National Coordinator of MODATIMA and Member
of the Government of the Valparaíso Region21

P6 Political institution & Socio-ecological activism

National coordinator of MODATIMA and member of
the National Constituent Assembly22

P7 Political institution & Socio-ecological activism

Table 9: Participants of the interviews

Initially, I contacted via email 43 potential candidates. However, I got positive responses only from four. In
this regard, snowball sampling was fundamental. The snowball sampling method occurs when a respondent
provides the name of a potential interviewee, who, in turn, gives the name of at least another potential
candidate, and so on (Kirchherr and Charles, 2018). In the end, participants interviewed were in total seven.
Since the sample was based in Chile, the interviews were recorded on Zoom online platform. All the
interviews were conducted with the camera, as all respondents previously agreed. The visual contact between
myself and the interviewees was a positive aspect since it allowed me to capture their expressions in their
answers.

The questionnaire was composed of sixteen questions (Appendix D). They were all open questions that
allowed the interviewee to freely express their perceptions and opinions without being biased by the
researcher's standpoint. As the questionnaire was semi-structured, follow-up questions were quite likely to
arise during the discussion. Most of the follow-up questions aimed to obtain in-depth information about
interviewees’ personal experiences concerning a specific aspect. The interview guide was written in Spanish,
and the interviews were also entirely conducted in Spanish. I decided to use the Spanish language to create
a comfortable space for the participants. Since they were all Spanish native speakers, I intended to create a
virtual space where the language did not represent an obstacle.

The questionnaire’s structure was divided into five sections, which are reported below:

1. Introduction
2. Actor's perception of water availability
3. Power and Water Governance
4. Actor's perception of the relationship between water consumption levels and avocado expansion
5. Inclusion of civil society in water decision-making processes

16Oficina de Escasez Hídrica de la Comuna de Quillota
17Instituto de Investigaciones Agropecuarias
18Movimiento por el Agua y los Territorios
19Instituto de Desarrollo Agropecuario
20Miembro del equipo del secretario regional del Ministerio de Agricultura
21Coordinador Nacional de MODATIMA and Miembro del Gobierno de la Región de Valparaíso
22Coordinador nacional de MODATIMA y Miembro de la Asamblea Nacional Constituyente
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6. Conclusion

The formulation of the sections and the interview questions were based on the research questions. I followed
pathways aligned with the investigation’s objectives. Special attention was given to participants' perspectives
of central concepts such as the water crisis, avocado expansion, and power roles. Besides those elements, the
fifth section slightly differed from the rest. It aimed to explore interviewees' opinions and willingness to
explore scenarios that would enhance more power and participation of citizens in water-related decisions.

5.2. The method of analysis

The analysis of the interviews was conducted by the adoption of the thematic, or coding, analysis. The
thematic analysis technique detects similar parts of the text and groups them under a common theme or code
(Gibbs, 2018). Therefore, coding can be visualised as a method to classify a text by making a framework of
themes (Gibbs, 2018). To be more specific, I applied the data-driven coding approach, also known as open
coding (Gibbs, 2018). Accordingly, this coding occurs by letting the text speak and bring out codes without
going the other way around (Gibbs, 2018). It is also considered a bottom-up approach. I selected the codes
and themes reading through the texts and connected them with the conceptual framework.

During the transcription phase, I was helped by the notes I took during the interviews. I integrated the use of
the Descript program for the transcription, as I briefly mentioned earlier. This tool significantly reduced
transcription time, considering that the average length of an interview was about one hour. For the coding
phase, I used the open-source program Taguette, which helped me categorise parts of the text and merge
them accordingly23. In this way, I distinguished the relevant information and organised them rationally for
the analysis and discussion phases. Thematic analysis is a back-and-forth process. Hence, I read the
transcripts multiple times, both singularly and as unique text. In the meantime, I noted those parts and
expressions that could constitute a potential insight for the research. At this stage, notes and preliminary
codes were extremely useful because they gave me an initial idea of the trends emerging from the answers.
Initially, twenty-three codes were identified (Appendix C), and, successively, the most similar were merged.
The final codes for the analysis and discussion phases were ten in total, which are reported in the list below:

1. Climate issues
2. Absence of citizens' involvement
3. Avocado expansion and related socio-ecological drawbacks
4. Perception of the water system and resources
5. Power dynamics
6. Perception of power relations among actors
7. The correlation Water-Avocado
8. Recognition of Water Crisis and Water Scarcity
9. Water distribution issues
10. Participant's power

The thematic analysis is an iterative and dynamic process that evolves during the different phases of scientific
research (Lochmiller, 2021). For this reason, the emergence of themes may also occur after the data analysis
if the research object benefits from it (Lochmiller, 2021).

5.3. QGIS & Remote Sensing

In the last decades, the adoption of geographic information system programs, such as ArcGIS, has increased,
becoming a valuable tool to help policymakers make decisions (Wiatkowska, Słodczyk, and Stokowska,

23https://www.taguette.org/
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2021). The use of the QGIS program and Remote Sensing (RS) represented an important asset. Its support
is beneficial both to the researcher and the reader.
In this study, QGIS and RS were limited to two central objectives. Firstly, providing a map that favours a
better understanding and visualisation of avocado trees' presence and spatial distribution in the study area in
2021. Secondly, the map compares similar empirical data gathered from public reports.

In the following paragraphs, I will explain the QGIS and RS use phases.

First, I created a polygon of the region of interest, namely Quillota, La Cruz, and La Calera. The geographic
coordinates were obtained from La Biblioteca del Congreso Nacional de Chile (BCN), the Library of the
National Congress of Chile. It is a public service of the Senate, the Chamber of Deputies. Afterwards, I used
the Overpass turbo website, a web-based data mining tool for OpenStreetMap, to create the study area’s
polygon24. I selected the format file of a shapefile since it matches the QGIS requirements (Appendix E). A
shapefile is a nontopological format storing geographic features' geometric location and attribute
information. These features can be visualised in the form of points, lines, and polygons (Esri, n.d.).

The second phase consisted of acquiring satellite images of the study area. The images were downloaded
from the United States Geological Survey (USGD) Earth Explorer, a simple and intuitive website to obtain
free aerial and satellite images25. I downloaded the Landsat 8 Surface Reflectance images from January 2021
to December 2021 with 10% cloud cover to get as much clearance as possible. Landsat Surface Reflectance
images measure the fractions of solar reflection that are mirrored from the earth's surface and captured by
the Landsat sensor (USGS, n.d.). According to the element reflected from the planet, different spectral bands
are reproduced by the satellite (USGS, n.d.).
The choice of this period of the year corresponds to the growth phase of an avocado tree in Central Chile.
Hence, I assumed that the images would have provided better visual information in this regard.

Thirdly, I needed to upload the polygon shapefile and the Landsat image into the QGIS program. QGIS is a
free and open-source geographic information system. The functionalities are many, which can be shortly
resumed in analysing, editing spatial data, and generating cartography. In this research, I performed a
Supervised Classification (SC). The SC is one of the three main remote sensing methods to classify satellite
images. It consists in creating a training sample and classifying the image according to the trained sample
(GisGeogrpahy, 2021). The training sample is fundamental as it provides the spatial information used to
determine the class or category of each pixel of the image. In brief, the SC follows these three steps:

1. Create a training set
2. Develop signature features
3. Classify the image

Step number one is the creation of points or polygons for specific spatial features, such as urban areas or
vegetation cover. The second one allows the program to save these inputs. Additionally, I also merged the
same features into a unique feature class. The last point is image classification, which can be done in several
ways. I created five classes: avocado plantations, urban area, mountain, barren area, and other crops (see fig.
2). By looking at the satellite image, I identified those geographic features that were most present and easy
to visualise, and I made these categories accordingly. Once the supervised classification was done, I used
the Raster calculation tool. This procedure allows for calculating the area of pre-existing raster pixel values
(Documentation QGIS, n.d.). There were five categories created in my case, and, mainly, I was interested in
calculating the extension of the avocado class.

5.5. Positionality

It is always fundamental to consider positionality in any research project, particularly in a qualitative study
that involves external people. Thus, positionality becomes crucial to assessing the interactions between the

24overpass-turbo.eu
25https://earthexplorer.usgs.gov/
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researcher and the research sample. Positionality refers to an individual's viewpoint or position concerning
a specific subject matter, which constitutes their research task (Foote and Bartell, 2011; Savin-Baden and
Major, 2013; Rowe, 2014). To quote the words of Savin-Baden and Major (2013, p.71), positionality
“reflects the position that the researcher has chosen to adopt within a given research study.”

The issue of positionality was considered throughout the entire investigation. Researchers may be influenced
by their environment and data production (Barnes, 2015). Critically reflecting on this aspect, presenting, and
generating reliable results was crucial for me. Positionality was considered in relation to the participants’
place of origin. The respondents were all from Chile, while I am a white male European pursuing a master’s
degree in Sweden. I acknowledged that there could have been a discrepancy in our perception of reality. The
context of the water crisis that the Chilean people are experiencing differs from my situation in Sweden,
where I have access to all the fundamental rights.
For this reason, the divergence may have represented an obstacle and influenced the interviewees in their
answers. Positionality was articulated according to the selected method as well. Interviews may be
challenging as the respondents can be biased in their answers according to the interviewer’s reactions or
responses (Denscombe, 2014). In light of that, I strived not to show my emotions and positions throughout
the interviews, so respondents were not influenced.

I recognised these risks throughout the investigation process and prepared myself to avoid these issues before
each interview. I did extensive investigations of the participants’ profiles, job positions, and academic
backgrounds. Before the interview, I gave them a concise explanation of the project to better familiarise
themselves with the topic. Interviewees received the interview guide in advance to prepare themselves.
Furthermore, at the start of each interview, I presented myself and asked them personal questions in order to
build a comfortable environment.

5.6. Ethics, Limitations, and Challenges

The research was conducted in line with the general recommendation of Uppsala University. Each participant
could read and sign an ethics consent form before the interview, which allowed me to:

- Record the video and the audio of the interview
- Use the data for scientific purposes and have no objection to scientific publication
- Use their participation in a completely anonymous way
- Use of references
- Be voluntarily part of the social research without prejudice to their legal and ethical rights

The contact with the participants occurred in the first three weeks of March 2022, and the interviews were
conducted between the last week of March 2022 and the first half of April 2022. The communication and
interview planning happened via e-mail, which contained a short overview of my academic profile and the
research project, highlighting the objectives that the study aimed to reach. All the participants showed great
enthusiasm for the research, and they asked for further developments once the interview was finished.

The main advantage that I have encountered was the theoretical freedom of this method. Since it does not
require an extreme level of theory application, at least at this stage, the approach represents a higher level of
accessibility and flexibility, especially for younger researchers, like in my case (Nowell et al., 2017).
Moreover, the thematic analysis offers suitable tools to deal with large data sets, allowing the researcher to
clearly structure the information gathered (Nowell et al., 2017). According to Nowell et al., the disadvantages
of thematic analysis are evident compared to other qualitative research methods, such as ethnography or
grounded theory, which are theoretically more robust (Nowell et al., 2017). In addition, the flexibility itself
may have a countereffect, leading to inconsistent and incoherence assumptions. Nonetheless, I tried to reduce
these eventual drawbacks by applying the theoretical framework and the concepts correlated in the provision
of the data interpretation.

The conduction of online interviews represents the principal limitation of the study. Although I strived to
reduce this limitation as much as possible by adopting the participants’ native language and having the
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camera on in all the interviews, I must acknowledge that fieldwork would have benefitted the research
results, especially in gathering in-depth information concerning specific local water issues. I contacted a
consistent and diverse number of local actors since the original aim was to include avocados' private business
stakeholders, such as big entrepreneurs and water companies’ representatives, to have a heterogeneous
research sample. Nonetheless, it was impossible to reach out to such actors as they did not answer any of the
invitations for the research participation. This limitation likely influenced the study in obtaining different
insights regarding the distribution of power in the context of the water crisis, avocado expansion, and the
understanding of the local water users’ scenario.

Among the main challenges, the planning of the interviews was the most relevant. Since all the participants
were based in Chile, I mostly conducted interviews in the afternoon or evening due to the time zone
differences. Considering that interviews were at least one hour long, the amount of information was highly
consistent. Besides that, the language sometimes represented a challenge. Although I am fluent in Spanish,
the interviewees had a strong Chilean accent which differs in phrase formulation and pronunciation from the
Spanish spoken in Spain. Sometimes, this difference constituted an obstacle, though I overcame it during the
transcription phase. Indeed, I used the file audio recorded to determine whether I did not fully understand.
As I stated before, I intentionally wanted to use the Spanish language to create a comfort zone during the
interview.

6. Results
The chapter illustrates the results of the research. Firstly, the results obtained through the QGIS, Remote
Sensing, and empirical data are presented. Successively, it briefly explains the correlation between the
quantitative and qualitative findings in light of the research objectives. Thirdly, the findings from the
interviews are described in a way that considers the research questions and connects to the discussion and
analysis chapter.

6.1. QGIS & Remote Sensing

The map (Figure 2) depicts the spatial occupation of avocado trees between January 2021 and December
2021. The function of the map is to visualise the extension of the avocado occupation. Moreover, the data
obtained through the raster calculation show the area in hectares in the study area (Table 10).

Classes Pixel count Area (m2)

Avocado plantations 68449 61.604.100

Urban area 53749 48.374.100

Mountain 247540 222.786.000

Barren area 97106 87.395.400

Other crops 36856 61.604.100

Table 10: Result of the raster calculation

Focusing on the research scope, I exclusively consider the result of the avocado plantations class. Firstly, the
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table gives the spatial distribution of the five classes in the study area. The same result is observable in the
map, which portrays the supervised classification (Figure 2).

Figure 2 Supervised Classification of the study area

As I stated in the previous chapter, the satellite image was classified. I used the maximum likelihood (ML)
method for the classification. The ML is based on the normal distribution of each class in every colour band
and the calculation of the probability which a specific pixel belongs to a particular class. The pixels are
classified and assigned to the class with the highest probability of belonging. (Richards, 1999).
Figure 2 provides pertinent information for the sake of the research in two directions. In the first place, I
used the quantitative result to back up the interviews’ findings, which are illustrated in the following
chapters. The map (Figure 2) gives a visual overview of the avocado plantations and the distribution in the
three municipalities. According to the result of the raster calculation (Table 10), the area occupied by
avocado trees corresponds to 61.604100 m2. This value is equivalent to 6.160,41 ha, as 1 m2 is 0,0001 ha.
Therefore, the avocado plantations in the year 2021 resulted in occupying an area of 6.160,41 ha in the towns
of Quillota, La Cruz, and La Calera.

In addition to that, I collected empirical data from a governmental agency report to support this result. The
information was searched based on the investigation patterns of the avocado occupation area. The primary
sources were the 'Catastro fruticola V Region 2002, 2008, 2017, 2020'26. The registers were issued by the
Centro de Información de Recursos Naturales (CIREN) and Oficina de Estudios y Políticas Agrarias
(ODEPA)27.

I elaborated the following tables and charts using the information gathered.

26Fruit Cadaster V Region 2002, 2008, 2017, 2020
27Natural Resources Information Centre and Office of Agricultural Studies and Policies
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Table 11: Avocado superficies occupation in Quillota
(modified from ODEPA and CIREN, 2002, 2008, 2017, 2020)

Table 12: Avocado superficies occupation in La Cruz
(modified from ODEPA and CIREN, 2002, 2008, 2017, 2020)
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Table 13: Avocado superficies occupation in La Calera
(modified from ODEPA and CIREN, 2002, 2008, 2017, 2020)

The data shown in Tables 11, 12 and 13 provide information regarding the hectares of avocado plantations
in the region of interest. The trends identified are pretty similar. From 2002 till 2008, the superficies for
avocado increased in all three municipalities. A decrease is registered from 2008 to 2017, while in 2020, the
rate slightly grows again. This trend can be found in La Cruz and La Calera, while in Quillota decreased
further. Despite the decline, it is ascribable that avocado cultivation and exploitation continue to be the area's
principal crop, making it a monoculture territory in which agro-industrial production is intensely
concentrated (Appendix B). Furthermore, according to CIDEP, the decrease is attributable to reducing the
acreage for avocado and an increase for the walnut and mandarin crops (Cataldo et al., 2019). Climate
hazards, such as lowering rainfall, also played a relevant role (Cataldo et al., 2019).

According to tables 11,12 and 13, the avocado fields covered an area of 4.075,91 ha in 2020. Comparing this
result with the finding of the supervised classification, there is a difference of 2.084,5 ha. The discrepancy
is quite significant, although there are some limitations to consider. Firstly, the satellite image provided
visual information in 2021, while the empirical data are from 2020. Secondly, the supervised classification
method must always consider marginal errors. The errors that may arise are connected to various reasons:
the quality of the satellite images, the remote sensor's characteristics, or a considerable landscape variability
(Congalton, 1988). Such errors can be reduced through post-processing methods and more complex
algorithms to increase accuracy and sensor resolution; however, the margin of error can never be removed
entirely (Park, 2011). Therefore, when adopting spatial analysis methods involving the use of geodata,
remote sensing, or GIS, it is always important to consider the incompleteness of the computerised
classification (Park, 2011). In this regard, the satellite image that I used did not present a high-resolution
quality, which represented an obstacle in identifying and distinguishing all the features in the area.

Despite these limitations, the final result and aim of the map (Figure 2) and the empirical data were not
influenced, as will be explained in the following paragraph.

6.2. QGIS data correlation with Research’s aim

The quantitative results highlight two relevant aspects in line with the research questions and aim.

Firstly, both the QGIS and the empirical data show the significant importance of avocado crops in the study
area. The avocado constituted a primary fruit culture in all three municipalities. Hence, the importance of
avocado remains unquestioned and fundamental for the local market. Secondly, the map (Figure 2) provides
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visual information on the spatial patterns of the avocado expansion. The crop’s distribution is highly
scattered. In the central part of the study area, which corresponds to the valley of the Aconcagua River, the
presence of avocado is not particularly extreme since most of the zones are urban infrastructures.
For this reason, the trees were planted on the sides, especially on the hillsides. This factor constitutes a crucial
finding in relation to the interviews’ results, as it will be analysed in the following paragraph. Generally, the
avocado plantations spread fairly evidently on the hillsides, in particular in the municipality of La Cruz,
which is the central section of the map (Figure 2).

Therefore, to sum up the correlation of the QGIS and empirical data to the interviews and research aim, two
points are underscored:

1. The map (Figure 2) provides visual evidence of the avocado plantations' extension in the study area.
The findings reveal the occupation in hectares in the year 2021 in Quillota, La Cruz, and La Calera.

2. The map (Figure 2) gives information on the spatial distribution of avocados in the three
municipalities. The key finding is the avocado’s appropriation of the hillsides since the central part
of the study area is mainly composed of urban infrastructures.

3. The empirical data show the clear changes in the avocado occupation. In all three municipalities, the
area occupied is significantly high and underscores the centrality of the fruit for the local agriculture
and the economy.

4. The discrepancy between the supervised classification and empirical data about the avocado
presence opens up further studies investigating this difference.

These four aspects, thus, back up and support the findings and claims in the following chapters.

6.3. Interviews

In the following paragraphs, the results of the interviews are explained, giving particular emphasis to
information related to the research purpose. In this regard, the findings are organized in such a way as to
provide the data to answer the research questions.

6.3.1. Avocado industry in the study area

Exploring the perceptions regarding the role of the avocado industry in relation to the availability of hydric
resources constituted a crucial step in the investigation.
Respondents firmly recognised the fast growth of the avocado sector in Chile, particularly in the study area,
which is considered one of the reference areas for agri-business activities. Historically, the palta has always
been central in the Chilean production and food diet. As reported in the interviews, the imposition of the
current economic model has produced a strong expansion of the Chilean avocado market, increasing the
volume of exports globally, especially to Europe and Asia. The centrality and expansion of avocado fields
in the economy were detected in the interviews as well as in the quantitative result (Figure 2; Tables 11, 12,
13). The growth, however, did not bring equal benefits to society. It increased the social wealth gap, allowing
further accumulation of the power by large entrepreneurs and avocado companies exporters, as the
interviewee P7 stated:

…I would also like to mention that the profits generated by agribusiness are cumulative. They
accumulate to those who have the power of certain land ownership. (P7)
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Participants P2 and P5 pointed out the distinction between avocado plantations for export purposes, the
majority in the study area, and those for local consumption. They posed attention to this aspect as it influences
to a different extent the socio-ecological context, such as the overconsumption of water resources or faster
exploitation of the land. Furthermore, they associated the avocado fields for the internal market with the
small farmers' category. Local producers of avocado are typically a disadvantaged social group, as they are
oppressed by large farmers and enterprises who possess more significant financial resources to purchase land
and water rights. For example, in the valley of Quillota, there have been cases of farmers forced to abandon
their cultivation lands since they did not have access to enough water resources to carry on their avocado
activity. Thus, they searched for alternative crops that required less water consumption and were more
feasible.

The expansion of the avocado area contributed to another problem considerably typical in Quillota, La Cruz,
and La Calera municipalities, which is the occupation of hillsides by fruit trees. All the participants referred
to this dynamic and its significant impacts on the native vegetation and local biodiversity. Among the most
relevant and urgent socio-ecological drawbacks, the interviewees mentioned the increasing deforestation,
overconsumption of hydric resources, alteration of ecosystem services, and soil erosion.
I have listed the effects mentioned the most during the interviews below:

First, the appropriation of both hills and fauna and flora, where there was wild vegetation and
nature was free. Today, we have 80% avocado planted. Yes, there is an expansion of avocado trees,
which is significant ecological damage. (P1)

And that finally this thing of going to peel the hills, obviously caused a disturbance to the ecosystem
that is not minor because they began to accumulate less water in the underground layers, there is
greater soil erosion… (P5)

The interviewee P5 offered an interesting perspective regarding problems related to plantations on the
hillsides: the risk of landslides on the hills. This problem has become increasingly concerning due to the
escalation of climate hazards, such as sudden torrential rains, which are not common in this part of Chile,
and mainly because of the avocados' presence on the hillsides. For obvious reasons, it constitutes a severe
risk to the communities that populate the valley:

In addition to that, I keep thinking about expanding in the hills, as it happened in the year 2005 or
2006, when there were already avocado crops in the hills, at some point it rained a lot of millimetres
in a few hours. It was a year that it rained many millimetres in a few hours. And that caused the
avocado to collapse literally. (P5)

A connected finding was brought up in line with this point: the interconnection between avocado expansion
and climate change hazards. As stated by the participants, the situation has worsened in the last years, and
climate problems have augmented the probability of ecological risks derived from the avocado industry.
Among the climate issues, respondents mentioned the reduction of precipitations and temperature cycle
alteration. The entire Valparaiso region has always been highly dependent on winter precipitation, snow
accumulation, and rainfalls; however, nowadays, rain is often occurring in periods of the year that are not
used to. In this way, the collection and provision of hydric resources are compromised.

The rainfalls occur in periods that it should not; sometimes, it is not needed. (P1)

The climate situation has exacerbated the stress on water resources because it tends to alter the hydrological
cycle of the Aconcagua basin and river. This aspect, combined with the increasing number of stakeholders
and sectors that demand water, put further pressure on the water crisis scenario.

6.3.2. Avocado and Water

Inquiries regarding the correlation between avocado and water highlighted the crop's pressure on the stability
and availability of hydric resources. In this regard, I found two major tendencies in using water resources in
avocado farming: the creation of wells and the overexploitation of groundwater. Many interviewees



30

mentioned the construction of wells as one of the most problematic issues related to the avocado industry.
The rapid increase of palta plantations led to a vertiginous growth of water resource consumption due to the
high requirements of water that this fruit needs. Therefore, many wells were built to respond to the abrupt
water demand. Moreover, this practice, which is still occurring, frequently is conducted illegally:

…the wells are used mainly for irrigation supply and mainly for avocado irrigation, where different
points and areas dry out. (P1)

This is mainly the social aspect that there are sectors in Quillota where wells of 100-120 meters
have dried up areas around 4-5 kilometres, also drying wells around them, especially those with less
depth. (P1)

Overconsumption of water is the most immediate consequence of wells building, which unavoidably affects
water availability in nearby places. Companies and big entrepreneurs in the avocado business usually have
benefitted from wells building. Conversely, local farmers or simply family businesses have experienced
adverse effects, such as the absence of potable water or inaccessibility to water resources. Interviewees P1
and P4, who are used to working closely with local communities, stated that rural groups often asked for
their help to solve water problems related to wells. This result provides evidence of the remarkable situation
that surrounds the construction of the wells:

In other words, now it is mainly the complaint made by our farmers that the wells are drying up.
Wells of 6-10 meters today are not enough to extract water resources to irrigate their production
systems. So, they are requesting resources from us as an institution so that we can deepen wells or
look for another water collection point because the issue of the canals, as I pointed out, has been
very uncertain. (P4)

Participants viewed wells construction as an expression and abuse of power, emphasising social groups'
disparities and positions within the water system.

So, it is an issue of abuse of power. In the end, nobody controls it because they are managed in these
ways that they move within the law regardless of the social or ecological consequence that their
decision may generate. (P4)

The second trend is the impact on the groundwater reserves. As I previously stated, the study area has always
considered groundwater a fundamental source of water provision. The elevated presence of avocado
plantations caused groundwater's overexploitation, disrupting the hydrological cycle and severely reducing
reservoirs before they can be replenished.

The socio-ecological inconvenience of obtaining water is necessarily related to extracting
groundwater and exploiting the groundwater more. That means that less water reaches those lower
down from the groundwater. The presence above in the hills exploits all the water of what is below.
Today our agricultural system, I believe, is sustained at least mainly by groundwater, not by surface
water. (P5)

And in the case of your study area, since there is so much avocado production, so much extension of
avocado monoculture, it has been channelled, the canals have been lined, and the groundwater or
the water cannot flow into the groundwater. Therefore, there is a depletion of the underground
layers. (P3)

The agricultural activities in the valley, which small farmers mostly carry out, are the most discriminated.
Additionally, another issue mentioned was the necessity of bringing water upward on the hillside to irrigate
avocado trees—consequently, the energy consumption that this extra passage requires and the loss of water
during transportation.
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6.3.3. Perceptions of Water Crisis and Water Scarcity

The interviewees highlighted the conception of water crisis and water ideas, as they cover primary within
the study. In general, respondents recognised the actual moment in the Chilean water framework as critical
and worrisome, using quite alarming tones:

…we have never had a condition as critical as the one we are experiencing now. (Interviewee two)

Today, there is a water crisis that has been going on for a long time. It has been going on since 2012,
but it is getting worse and worse, and every year this situation of water scarcity becomes critical.
(P3)

[Answering the question n. 6 (see appendix D)] Yes, absolutely; at least in the last decade, the crisis has
worsened. (P6)

Interviewee P3 strongly remarked on the distinction between hydrological crisis and water scarcity and how
their understanding is central to comprehending the diverse effects on social groups—the following
quotation offers an example of the distinction:

And finally, what they have done with the water, they have hoarded it, they have depleted the basins,
and finally, it generates this issue of scarcity because the concept of scarcity is different from the
concept of drought. Perhaps we are all experiencing a drought in Chile, but scarcity is experienced
by many, and few are not. So, many people live this situation because a large sector of the population
does not have access to water, for example, human consumption of water for food production in the
case of peasants or production. (P3)

Essentially, the attention was put on the unequal effects of the water crisis, frequently depending and
reflecting on the power relations and positions of people in society. Moreover, respondents expressed a
strong need to restate the definition of water scarcity as a significant component in fully comprehending the
water situation in the region and Chile in general. This aspect indirectly refers to the hegemonic positions
that certain players occupy and their influence on the distribution of hydric resources. Due to the centrality
of water rights, water scarcity becomes an element intrinsically connected to the willingness of the powerful
groups to create equal and fair conditions among citizens.

Of course, above all emphasising water scarcity because, if we reached this point, it was precisely
due to public policies failing to prevent this condition. So, Chile is definitely experiencing a crisis,
and the central factors of how we handle this crisis are anthropic. (P7)

According to their experience, they gave more importance to certain factors than others. Nevertheless, they
all agreed on the impacts that human beings, through their activities, had in determining a water crisis and
water scarcity.

6.3.4. Perceptions of the current Water Framework

After gathering critical information about avocados, water crisis, and water scarcity, it was natural to turn
the attention to the water sector in general. People were asked to express their opinion in this regard,
highlighting interdependencies with other relevant components for the research, such as the avocado industry
or power relations.

The principal characteristic of the Chilean water system that arose was the frame and implication of the 1981
Water Code. The Code deeply influenced the distribution of hydric resources and allowed practices that tend
to extreme privatisation:

As we have discussed, I believe that the management model tends toward privatisation, that is,
towards the concentration of ownership in a sector linked to the forestry, agri-export, mining, and
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energy industries, and increasingly, also during the last decade, to the health sector. There truly is
the power behind the use of water in Chile. (P6)

Interviewees identified essentially two pathways to overcome the problems in the water system, in particular,
related to the Water Code: de-privatisation and democratisation of water distribution.

The only way to return to the normality is that water would not be private; therefore, it should be
de-privatized. (P2)

Water governance does not directly target the private sector, and the correspondent authorities frequently
grant water rights. This finding was visualised as the result of the extractive paradigm establishment, which
generated the unrestrained appropriation of water resources in recent decades. Participants expressed
disappointment and resignation in this respect because all these dynamics are legal and thus approved by the
system. However, when a water emergency is declared, the State must assume a certain level of responsibility
that it cannot avoid. In turn, this leads to an internal contradiction of the system, which interviewee P3
detailly explained:

… the State did have to be part of this responsibility; water has to flow when there is a water
emergency declared, but at the same time, it worsens because the speculation in the sale of water
rights increases, and finally, the people who sell water get rich and the State itself has to buy that
water. There is a contradiction here because the State itself, at some point, conceded free of charge
and in perpetuity, these waters use rights to private parties, and now it has to buy that water from
themselves. In other words, something that was given away for free now has to search for it. So, it
is a worsening of public policy, a worsening of the model of the economic model that ultimately is
neither water justice nor social justice. (P3).

The lack of proper territorial order and the necessity of creating water use priorities contribute to the earlier
dynamic. Participants highlighted both actions as fundamental to achieving a more equitable and fair water
system in which some social groups are not hydrologically disadvantaged according to their power positions.

The territorial planning particularly was envisioned as a crucial feature of the relationship between avocado
and water resources. Interviewees raised the necessity of achieving such objective due to its importance
under several perspectives. For instance, the capacity of ensuring food security at local level. The increase
of urbanisation in the central section of the three municipalities caused the conversion of many agricultural
fields into infrastructures, without considering their role in the food provision. Interviewee P5 referred to the
interrelation among food security, water sector, and territorial planning. They highlighted that it is needed
an adequate knowledge of territorial realities and problems. Addressing this aspect, it may be possible to
organise the water sector not as disconnected from other sectors, such as agriculture, and ensure to the
citizens the access to basic services and rights, like food and water.

[Responding to the question: Would you change anything to improve decision-making processes in
the water sector in the study area? If so, what?] I would say that to make good decisions, you should
have a first issue of Territorial Planning that does not exist today, that is, only an instrument and
parcelled out, but there is no such thing as Territorial Planning. Second, I think we should effectively
see what we want, if we want food autonomy, if we want to have pure cement and buy all the
vegetables and fruit in other countries in the background, and plan what we want to make the best
decisions in the water We want to continue growing horizontally, expanding the city horizontally or
trying to de-densify what we already have. In other words, these are decisions that I think must be
made in order to know what we also want for the water sector, because here we cannot deal with an
issue and see it as isolated. I have to see the general context, and, in this sense, here, we do not work
with a territorial logic and that is why I told you that we are a centralised State. (P5)

The articulation of the water system brought up another relevant issue: water distribution. It was
unquestionably the problem most mentioned concerning water challenges. The contrast between water
distribution and water scarcity was highlighted by interviewees, demonstrating the causal relationship. They
frequently stated that a lack of appropriate water distribution causes water scarcity. In other words, water is
available, but it does not reach those places in a hydrological emergency. Respondent P6 provided the
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following example to understand this dynamic better, stating that it is fairly common in the study area of the
research:

I believe that this industry (avocado) has been particularly observed precisely because of its link to
water appropriation. And it is the contradiction of that industry, that is, you can take images in the
valleys where there is a drought in a territory, but next to it, there are green avocado orchards. It is
evident that here the water is not that it does not exist; it is poorly distributed. (P6)

Furthermore, the lack of efficient water management was linked to water actors interfering with the
distribution process. According to the respondents, the practice is relatively common in the area, and water
players frequently manipulate water allocation to safeguard their economic interests. The following example
explains such a dynamic:

[Talking about episodes of citizen participation in water management] The last one, precisely in the
place of your study area, was that the DGA, what it did was sending an order to let the water pass
from the first and second sections of the Aconcagua River to the third section, where is your study
area. And that is a major problem because if they let water pass, the Aromo reservoir, which is in
the second section of the river, would have been without water for forty-five days. So, we had to
influence the conflict, there, Rodrigo Mundaca participated directly in that management. The
mayors' offices also participated in their territory because if there was no direct participation of the
State, the DGA was going to coordinate that with the water companies and the irrigators, who are
the representatives of the companies in the territory, to make this policy of transferring the water
from one section of the river to another. Therefore, because of the pressure of social actors, the
mobilization was achieved, and the state participated in the distribution of water between the first,
second and third sections to fill the Aromo reservoir (P6)

Respondents often referred to the duality between water distribution and water scarcity as very pertinent in
the palta industry emphasising the inner fallacies of the water and economic model, particularly the
mechanism of water rights. Many localities get daily or weekly water trucks since they no longer have access
to local water supplies, or residents are asked to shower for only three minutes per day. The avocado fields
are then watered every day with hundreds of litres of water.

In this concern, interviewee P5 raised an interesting perspective. She said that water allocation has also been
affected by the stakeholders’ incapability to incorporate and apply the concept of water re-utilisation. Actors
involved in water management did not efficiently incorporate basic practices to encourage water reuse.
Moreover, interviewees recognised that actors active in the water sector have multiplied. Therefore, the
pressure on local resources extremely increased in a short time:

It is a very scarce resource (water) that is being used by different relevant actors, both productive
and economical, such as industry, agribusiness, large agricultural entrepreneurs, and mining
companies as well. There is a multiplicity of actors that are demanding the use of the resource, and
this resource is not enough due to lack of rain, lack of water governance, and lack of articulation of
all the relevant actors that intervene in the management of the hydrological resource. (P4)

6.3.5. Relevant Actors within the Water System

The participants were asked to visualise and formulate their views on the water sector's actors in terms of
power and influence distribution and their level of participation and collaboration.

Despite interviewees having different professional backgrounds and occupations, they gave similar answers.
Several actors were mentioned, and the main findings are depicted in the table below:
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In terms of influence in water decision-making processes, the sample examined identified the four most
powerful players: the National Irrigation Committee, Private Entrepreneurs, Sanitary Companies, and the
Industrial Sector. The level of power is expressed by the acquisition, hence, possession of water rights, as is
established in the 1981 Water Code. They agreed that the more water rights you own, the more power or
influence you have. This tendency is particularly appliable for actors who pertain to the private sector, such
as private entrepreneurs or the industrial sector. Considering the study’s aim, the industrial activities more
relevant are the agricultural export, particularly the avocado industry, the forestry industry, and the
thermoelectric sector. Interviewee P5 vividly mentioned the impact that two thermoelectric industries in
Quillota have on water consumption levels.

The large private entrepreneurs configure to be another highly relevant water actor. Private stakeholders
influence hydric resource distribution and management in several ways. The use of power can be seen, for
instance, in the location of water collection points. This power dynamic, enhanced by their economic
position, may directly alter socio-ecological components. The practice is widespread in the central area of
Chile, including the study area. Furthermore, the Chamber of Production and Commerce, to which the
National Society of Agriculture (NSA) belongs, represents and protects their interests. The NSA is a
constellation of business actors that ultimately have decisional power and a solid influence on water
management at the large-scale economy level, mainly for agribusiness, under the idea that Chile should be
an agricultural exporting country

National Irrigation Committee
(Comision Nacional de Riego)

Public

General Water Directorate
(Dirección General del Aguas)

Public

Hydraulic Infrastructures Board
(Dirección Obras Hidráulicas)

Public

Board of Surveillance
(Junta de Vigilancia)

Private

Channel Association
(Asociación de Canalistas)

Private

Rural Potable Water Committee
(Comité del Agua Potable Rural)

Public

Water Scarcity Office Quillota
(Oficina de la Escasez Hídrica Quillota)

Public

Industry Sector
(Sector Industrial)

Private

Chamber of Production and
Commerce
(Camera de Producción y Comercio)

Private

National Society of Agriculture
(Sociedad Nacional de Agricultura)

Private

Private Entrepreneurs
(Empresarios Privados)

Private

The State
(Estado)

Public

Townhall
(Municipios)

Public

Sanitary Companies
(Empresas de Sanitarias)

Private

Table 14: Water actors identified from the interviewes
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Conversely, the CNR is part of the public sector, and many of the participants indicated it as one of the most
influential actors in the water system. Essentially, the CNR concedes funding for the construction of
irrigation systems, thus encouraging private investments in the agro-industrial sector as well. Therefore, it
definitely assumes a primary role in the public auction by carrying out programs, studies, projects, and
instruments to improve irrigation systems. The CNR holds primary importance in water-power dynamics,
considering the margin of influence it owns in the water distribution.

Besides the most influential actors, interviewees were also asked to indicate groups covering a minor role or
having limited influence. Although its competencies and power should be reformulated, the DGA was
suggested as a highly relevant actor. The DGA is the State agency in charge of managing and verifying the
country's water information, especially its quantity and quality, and the natural and legal persons authorized
to use it. The organism assigns the water rights to private or public users. Despite the centrality within the
water system, the DGA depends on the Ministry of Public Infrastructure. Several interviewees negatively
underlined this fact as it is observable below:

...which unfortunately depends paradoxically on the Ministry of Public Works and has no
interference with the Minister of Agriculture (P4)

Participants expressed an evident disappointment that the DGA does not adhere to the Ministry of
Agriculture, although there is a clear connection between water resources and agricultural activities. This
finding denotes the necessity of power re-allocation. Furthermore, as interviewee P4 noted, the common
perception is that the DGA should be strengthened in its inspectional functions, specifically about
overexploitation of water resources:

…and the DGA here is an organism that should be further strengthened for its oversight role with
respect to the extraction of water and the proper use of this resource. Today, it is very limited because
they have few professionals who have that role, and there is a lack of control, for example, of water
extraction at the sales level (P4)

The Rural Potable Water Committee was identified as a weak entity in power and influencing decision-
making processes. Participants highlighted its importance at the community level, defining this organism as:

…a sovereign and democratic experience of water community management of the towns and
localities, that is, the population itself manages water consumption and distribution, including the
infrastructure that a community must have in order to stock up on drinking water (P3)

In the context of water players' collaboration, it was determinately pointed out the relationship between
power-influence and water rights and how these two elements are directly related. The link can be
observable, for example, within the Channel Association:

…in the Channel Association, it (power) is divided by shares. Although it is a community, the power
is held by the people who have the greatest number of shares, and therefore it is often linked to the
entrepreneur sector. Small farmers and large landowners meet there.

Finally, the State was recognised as a powerless and absent actor with little management and decision-
making capacity for water and little control capacity (P3), although the power is highly centralised. For this
reason, regions and local communities have a marginal role in influencing decision-making.

Power distribution and collaboration were frequently mentioned as elements interconnected with water
players' identification and role. The most relevant insight that emerged was the unequal and asymmetrical
distribution of power. Notably, respondents recognised an intriguing dynamic: the causal relationship
between unequal power distribution and unequal water resource distribution.

…and I believe that there is an asymmetric distribution of power. I believe that the problem is that
they do not only concentrate on water, but they also deliver water to themselves. We have also seen
that more and more sectors of some political parties that, in addition to being political, they can
deliver water. They are political sectors that take ownership, that is, they are politicians and private
entrepreneurs at the same time (P6)
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However, they highlighted distinct causes for such a dynamic, which can be reduced into three basic
guidelines: the 1981 Water Code, the economic model installed during the dictatorship, and the extractive
activities. Referring to the disproportionate power distribution, one interviewee said that all this is allowed
by legislation and the economic model installed in the dictatorship (P3).

In this unfair context, the small farmers' class was identified as one of the social groups that mostly have had
negative consequences in the study area:

…around seventy per cent of the surface in Chile belongs to small agricultural producers. And I
think that large producers hold around seventy per cent of the water. So, it's barbaric, and I think
there is an inequitable distribution. I believe that most water reaches less surface area than most
have, yes. I had to confirm that data, but I am sure that seventy per cent of the agricultural producers
are small producers (P2)

In the Quillota valley, several avocado fields were abandoned due to the impossibility of accessing water
resources. These episodes often concern small farmers highlighting the contrast between the hegemonic
groups and the subordinated categories. Moreover, the conditions have been aggravated by the increasing
urban infrastructures in the valley and the risk of climate hazards.

A few questions were also focused on the power position of citizens within the societal context. Civil society
was acknowledged as an actor not sufficiently involved in decision-making processes. Participants expressed
a sort of acceptance towards this situation and the water system in general:

The truth is that society does not interfere with water…society itself in Chile has neither a voice nor
a vote in relation to water. Unfortunately, it is so (P1)

Today civil society has no relevance in terms of citizen decisions (P3)

Citizens’ power was exclusively ascribed as consultive or informative with any importance at the decision
and political level. Their participation consists in providing and systematising information from a citizen
standpoint to the deputy authority. However, a positive opinion conveyed was the increasing level of
organisation and awareness among communities in formulating and implementing new water solutions.
From this point of view, participants agreed and observed the importance of the recent years, as citizens’
consciousness around certain topics, such as social rights or water crisis, firmly emerged. Water roundtables
in rural areas were created. In Quillota, the Water Scarcity Office was formed in 2021 to deal with everything
related to community water risk management.

Generally, the principal opinion stressed the necessity to increase local communities' power and
participation, especially in managing water resources.

6.3.6. Dynamics and Limitations in the exercise of Power

As stated in the previous sections, the exercise of power is strictly determined by possessing water rights. It
is directly connected to the high variability of water availability during a specific moment. As a result, water
share acquisition emerged as a concrete and visible power procurement dynamic.

Two interviewees highlighted a related practice: private enterprises or entrepreneurs acquiring more water
actions than they actually need. By doing this, hegemonic groups involved in the agriculture sector intend to
safeguard their businesses:

So that means that the amount of water that I have is variable when it snows; I have more water,
while potentially I could have less water when it rains less. But in the same way, if I have a crop that
needs five actions and I have ten, I could eventually use those ten as well. It's not that I'm not going
to utilise those five and distribute them to the rest. That no one does. (P2)
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Moreover, it is not likely to redistribute excess water rights. Water users may receive less water during
drought periods than they own; therefore, they are less inclined to renounce them. In such a situation,
respondents, again, remarked on the strong role of the private entrepreneurs.

Another critical aspect of the power dynamics in the water sector was the clash between political and
economic interests. Several related examples were mentioned, explicitly emphasising how political actors or
water companies often produce this dynamic:

Then there is another influential sector, which is the formal politics of the traditional party during
the last decade, which has played in complicity with these sectors. For example, there have been
public denounces, including during elections, that the water company Agua Andina had illegally
financed political campaigns, that is, it financed a transversal political campaign not only in one
sector but had also put the money in political sectors to have the business. (P6)

Water companies' control position in Chile is reinforced by carrying out such practices. A similar example
happened in the area of La Calera. In this municipality, one of the biggest water companies, Esval, controlled
for many years the sewage system. Because the Chilean legal framework did generate concessions, and, by
law, all the water utilities that supply and manage wastewater in urban areas were granted by private
companies, they could have an economic utility.

But the sewage system belongs to Esval. So, the population for more than twenty years, have paid a
double rate both to use the water and to use the sewage system, as the sewage is more expensive
than what they pay for water. So, it is not understood why if the State invested in this sewage system,
it is conceded to a private company that is Esval, and it generates these rates that are too high for
such small towns. (P7)

From the power distribution standpoint, Chile is strongly centralised. To cite a participant’s words, Santiago
is the place where the most important decisions are taken (interviewee P7); hence, regions are delegated to
marginal roles and power. As a result, there is no appropriate consideration of local problems and social
realities.

Another issue reported multiple times was the illegal provision of water resources, which often is not
punished by competent authorities:

…there is another situation that is the illegal provision of water because there have been many
denounces saying that the water is not poorly distributed, but rather there are illegal wells built to
have more water in a territory that is already in a hydrological emergency. So, this is not a minor
situation […] and that has also happened in the Aconcagua valley. There are many protests against
illegal wells. We have seen that today the Government and the institutions say that there is no water,
and then there are illegal wells where gigantic columns of water come out. Obviously, there is a
problem of control and illegal appropriation of water because, in Chile, the river flow is not
delimited. It had been found in situations where the river used to pass, and today inside that flow,
there is a well or several. They are within what he was likewise the river. (P6)

Considering power dynamics from a broader viewpoint, respondents perceived that the absence of an
institution above water actors would be fundamental, mainly to prevent the episodes mentioned above of
power abuse. In other words, a political entity capable of mediating between hegemonic and subaltern actors,
ensuring equal power relations.

I was interested in gathering and examining what power they can exercise and their perceived restrictions.
Indeed, the sample interviewed was composed of people who are effectively involved in different ways
within the water framework.

Participants work in different areas, principally in the research field, local political institutions, and socio-
environmental movements. As a result, their power is manifested differently depending on their position.
Notwithstanding this, they acknowledged a significant constraint in terms of influence and impact in water-
related decisions.
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As they are not part of the most influential groups, they stated not have the power and capacity to impact
political decisions sufficiently; thus, they often feel powerless or unable to support people who ask for help.
The absence of consistent economic resources and the existence of legal constraints were considered
restrictions as well:

…this gives you a certain power, as you rightly say, but a power that is restricted, which is why I
was trying to point out because we would like to do many more things, but we lack resources. We
are very limited by the legal issue, the issue of land ownership or to help the people to be able to
access projects with us. If you want to enable a well, you have to be the owner. Today 60% of my
users in my area are tenants, so I can only support them with mobile investments. (P4)

Participants’ exercise of power can be reduced into two main actions: research and support. According to
their positions, their power's extent and shape can vary. The statements below are a few examples expressed
during the interviews about their influence.

Now we have the power to influence more than we believe we have put the subject of public debate
and have reached the Convention. And they are issues that have had a drop in the regulations and
in the constitutional proposal that in the end, they try to create. The power of influence that we have
is to work on themes that have been installing the territories of the year 2012. (P6)

Within small-scale agriculture, we are a reference as an institution, for all our territorial presence
that we have within the country. We are in many communes, within the rural sector and we have a
great presence. (P4)

We are the technical institution. We can give opinions, and accompany farmers, for example, in the
process of understanding how to distribute water. But we do not include it in the distribution. The
Water General Board probably has much more power in that sense of distribution. (P2)

What we have is the possibility of supporting and helping with the distribution of water, we do not
have a power of influence manually, but we do have a direct social power where we have to comply
with the community and with each citizen of the Quillota commune who does not there is a lack of
water, and for that, we have to distribute it with the cistern trucks. (P1)

The interviewees are used to collaborating with heterogonous people. One element that unifies them is the
constant contact with civil society, especially small farmers in the valleys of the study area, who are among
the vulnerable groups from the agricultural and water perspectives. They also underscored the necessity of
improving the collaboration net among local actors, especially public offices, in water governance and
distribution.

So, today what really must be is a correlation between the different offices of the State to have
coordination. (P1)

They referred to this problem as a lack of articulation among stakeholders who directly and indirectly
participate in the management of water resources:

It is as if we are aware of all the rules of the game, but there is no strong collaboration between
ourselves to be able to define the set where we are going to intervene, with what criteria are the
locations of the resources going to be, what are the main demands. (P4).

7. Analysis and Discussion

This chapter analyses and discusses the results using the conceptual framework previously explained and the
critical concepts related. The results are interpreted by intertwining the notions with the theoretical structure
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of political ecology. The main findings are grouped into two macro-areas: perceptions of the water-avocado
relationship and power dynamics identified in the water sector. The division into sub-sections is organised
to provide an efficient and consistent discussion that would enable me to answer the following research
questions:

1) How do the power dynamics characterise the social actors in accessing water considering the

presence of avocado plantations in the municipalities selected for this research?

2) How are the actors’ perceptions of the nexus between avocado and water resources addressed

from the perspective of the water crisis

7.1. Water-Avocado as the source of a discriminating socio-
economic local scenario

The significant presence of the avocado trees in Quillota province and neighbours areas of Chile is
extensively confirmed in the qualitative and quantitative results. The avocado expansion has favoured the
occupation of the hillside in the Quillota’s valley. The favourable climatic conditions of the area and the
market advantages have contributed to the conversion of many lands into avocado fields (Budds, 2004). In
line with the political ecology approach, the results suggest that, among the identified water users, there is
no clear understanding of socio-ecological complexities and interconnections; instead, economic and market
rules prevail, and the conceptualisation of nature has occurred outside the social and economic field. The
findings showed that the avocado market export growth, especially in Europe and Asia, was not accompanied
by a correct reformulation of nature’s boundaries. Therefore, I argue that the conception of nature as an
element intertwined with society is missing, as well as the connection between natural and political issues
(Budds, 2014).

The increase in avocado production may also be linked to the strong growth in world demand for superfoods.
Especially in Western countries, superfoods, such as avocado, almonds, or cocoa, are often associated with
a healthy diet (Breeze, 2017). In many cases, it results from market strategies to form new niche products
(Breeze, 2017). Furthermore, these market moves are accompanied by emphasising the exotic and natural
origin of superfoods and their healthy characteristics (Magrach and Sanz, 2019). Therefore, the strong growth
in demand for these food products has led to the increasingly massive use of intensive production techniques,
causing strong social and ecological effects (Gonzalez, 2011), as in the case of the study area.

Besides that, the economic profit derived from the avocado business generated unfair wealth accumulation.
Society did not benefit equally, and certain social groups enriched themselves while others have not obtained
any positive outcomes. This result can be discussed by applying the Gramscian conception of ideology and
hegemony. The appropriation of the hillsides, mainly by large private companies and entrepreneurs, is
imputable to the neoliberalism ideology. Lazzarato argues that neoliberalism modelled society into an
enterprise characterised by market competition, inequality, and individuality (Lazzarato, 2009). Following
Gramsci thought, the ruling actors strive to hold their hegemony, reproducing the dominant ideology (Bates,
1975). In this case, the private sector domination in the avocado business can be identified as a hegemonic
dynamic, enabled through the imposition of neoliberal ideas to secure its economic power position. Another
connected finding is the abandonment of lands by the local farmers of the study area, who can be framed as
the oppressed category. According to Gramsci's thinking, they do not possess the means to compel a counter-
hegemony and overcome the status quo. The relation between political ecology and hegemony is visible in
the occupation of the hillsides. It represents a conflictual dynamic over natural resources. In line with the
results, the struggle with the natural resources, which affect different social groups, escalated into a scenario
of socio-economic inequalities. The weak players, such as the small farmers, have no power to assert their
position, thus, unable to propose alternative solutions. However, the ecological effects do not make any
social distinctions. The inability to include and consider natural boundaries negatively affect agricultural and
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economic activities; again, those in a hegemonic position may manage to limit damages that impact their
sphere of interests.

The water resource is the other relevant element along with avocado plantations. Precisely, the connection
between water and avocado is placed in the context of the water crisis. The water crisis covers a primary role
in this research, as it influences actors’ understanding of the water scenario. I intended to gather information
to comprehend how participants frame this concept and how it does relate to the avocado industry. The
findings suggest interesting data that emerged during the interviews: the contraposition between water crisis
and water scarcity. Respondents emphasised the difference between those two terms and how they affect
social groups differently. The production and understatement of these two terms highly relate to the research
questions. Knowledge creation is crucial in grasping people's perceptions regarding certain socio-ecological
elements (Woroniecki et al., 2020). From a political ecology perspective, it is possible to discuss and
comprehend the construction of environmental knowledge, thus creating and understating narratives and
epistemologies (Rodríguez-Labajos and Martínez-Alier, 2015). Political ecology examines these two
principles underlining the social and ecological ramifications and enlightening the power dynamics
characterising the actors involved.

According to respondents’ opinions, the fundamental difference lies in the hydrological crisis effects, which
impact society in its entirety. At the same time, the condition of water scarcity may affect certain societal
groups, namely those who do not cover power positions to avoid that. The FAO report ‘Coping with water
scarcity: an action framework for agriculture and food security’ defines water scarcity as excess water
demand over the available supply (FAO, 2012, p.6). A definition that finds congruences with the one
proposed by the interviewee P5. Water scarcity presents strong dynamicity and variability since it depends
on the hydrological cycle and society's capacity to deal with the hydrological needs (FAO, 2012), as it is
happening in the study area. Moreover, the number of actors involved in the water sector has extremely
increased in the last decade, causing a discrepancy between water demand and offer.

At this point, how does that relate to the study? I argue that political ecology offers a theoretical lens to
analyse the production of environmental knowledge permeating a specific social scenario. Nowadays, the
world is built upon modern capitalist beliefs, where the ecological dimension does not always find an
allocation (Martin, Maris, and Simberloff, 2016). Nonetheless, the environmental and social crisis that Chile
is experiencing poses the attention to something not considered so far, namely, the absence of ecological
knowledge regarding the unsustainable life conducted by human beings (Leff, 2015). In this sense, political
ecology concerns the production of ideas, concepts, and theories established in modern societies as power
devices (Leff, 2015). The regional component plays a central role because of the local features, such as socio-
environmental conflicts, and influences the conception and production of knowledge. Respondents’
understanding of the water crisis and water scarcity concepts is produced by the awareness of the current
social, economic, and environmental inequalities. Along with the theoretical approach, political ecology
constitutes the path in which the ontology of reality is transformed into reality (Leff, 2015). In other words,
the perceptions of the water issues related to avocado production are predisposed to the understatement of
connected components, such as water distribution, water scarcity, and unequal power access to water
resources.
Additionally, the conception of the environment in political ecology distinguishes it from other
epistemological concepts. The environment is epistemologically deconstructed as the explanation of
scientific paradigms, and in relation to political ecology, it shows its regional character (Leff, 2015). Thus,
regional political ecology allows us to observe socio-economic differences and conflicts for natural resources
from a geographical position (Leff, 2015). In this way, it becomes possible to understand how and why
certain environmental knowledge is produced and analyse the perceptions of the water crisis and the water
scarcity. In practice, local stakeholders defined the nexus between avocado and water resources as the cause
of a discriminating socio-economic system, which tends to privilege the dominant groups over the vulnerable
categories. The unequal system, which can be associated with neoliberal ideology, has become a hegemonic
discourse that directly influences the way of thinking and the political-economic processes, therefore, being
installed in the so-called Gramscian common-sense (Harvey, 2006).

The intertwinements between the water crisis and the avocado business were developed in two directions:
the ecological drawbacks and the social problems. Among all economic sectors, agriculture is one of the
most sensitive to water scarcity. Respondents expressed their preoccupation with considering the necessity
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to guarantee the country’s food autonomy. To achieve this goal, the realisation of a fair and balanced water
allocation must occur, thus ensuring basic human needs (FAO, 2012). In the case study, the large numbers
of water users, the socio-economic differences, and the neoliberal model make more intricate an equal
distribution, especially considering the avocado industry's considerable presence (Figure 2) and its
importance to the economy. The more acute the socio-economic disparities in a given context, the greater
the subaltern groups' inability to access resources, mostly controlled by the hegemonic class (Escobar, 2006).
The results lead to a general disappointment about the conflictual relationship water-avocado. The
interviewees could not explain why wasting tons of litres of water while hundreds of communities do not
have enough water to accomplish basic needs. In this contrasting image resides the Gramscian conflict
between hegemonic and subaltern groups, the dispute over water resources, and the acceptance of market
purposes instead of human needs. Notably, the fundamental right to water is not always ensured, like other
basic rights such as access to food resources or the right to education or health sanitation, as the interviewee
P3 mentioned in an example. These findings support the idea that unequal power relations are associated
with conflicts to access and use of natural resources, which often occur in Latin American countries (Bryant,
1998), raising attention to the hegemony notion. The power relations influence and replicate incompatible
perceptions to understand the behaviour of the hegemonic groups, which, to defend their economic interests,
tend to justify political models that generate social and environmental inequalities (Bates, 1975). The
environment becomes a socio-natural entity where the hegemonic ideology is consolidated and challenged
(Ekers, Loftus, and Mann, 2009). The marginal groups that aspire to impose a new hegemony are called to
propose alternative solutions to ecological issues by setting an alternative hegemony or counter-hegemony
(Ekers, Loftus, and Mann, 2009). Abdurazack Karriem’s case study of the Brazilian landless movement
(MST) provides a helpful example in this regard. The MST, through its actions of land occupation and
ecological education, reached national visibility (Karriem, 2009). They managed to achieve radical changes
in recognising food sovereignty as a human right and installing new ecological agriculture practices in
opposition to the sustainable degradation enabled by neoliberal policies (Karriem, 2009). This example of
counter-hegemony offers theoretical and practical similarities to the case study. According to Gramsci's
vision, hegemony can only be challenged by an alternative or counter-hegemony that goes against the
dominant ideology of the ruling class (Im, 1991). In Quillota, La Cruz, and La Calera, the oppressed
categories need to organise themselves and counterpose with a counter-hegemony to the dominant ideology
of neoliberalism. I argue that a potential counter-hegemony is identifiable in the social reactions to the social,
economic, and ecological crisis that began in Chile's last years. As arose from the interviews, the oppressed
social layers spoke up their voices. They contested various issues, including the water crisis and water
distribution related to agriculture activities, such as the avocado business. They managed to question and
place the effectiveness of the neoliberal ideology on the political debate agenda, culminating in the Chilean
national referendum in 2020. A potential counter-hegemony is observable in the citizens’ awareness and
public participation in water management questions in the study area. In 2020-2021, Quillota municipality
created a water roundtable, where citizens participate and defend their positions in water conflicts. Although
civil society does not possess the power to influence decision-making processes, it represents a significant
breakthrough that may be investigated in future research. In this regard, Carrol (2010) argues that the 21st

century has opened up the social terrain for building counter-hegemonies historical blocs (Carrol, 2010). The
socio-ecological crisis emergencies and the crisis of neoliberal capitalism are forming favourable conditions
for such shifts (Carrol, 2010).

7.2. The Neoliberal Ideology as a frame of Power Relations

The actors involved in the water sector are multiple and have different extents of power. The main findings
identified an unequal and unfair power distribution. According to the respondents, the most relevant actors
are four, and they dispose of an ample space of action that deeply influences the water-decision processes.

The concept of power is not unique; instead, it has multiple facets. In the research, I adopt the Gramscian
notion of power, which is intrinsically related to the hegemony idea. The power lies in the interactions
synthesised within the cultural hegemony that dominates the system (Stoddart, 2007). Gramsci states that
the power moves within the dualistic relationship between force and consent, violence and persuasion, and
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finds its realisation in civil society (Fontana, 2008). I argue that power relations are defined by factors such
as the property of water rights or belonging to privileged social groups. The dominant entities acknowledged,
such as the agriculture sector, the water industry, and private entrepreneurs, enforce their authority through
an ideological system that they promote. The case study is an example of unequal power relations in the
water sector. The evidence of that is observable, for instance, in the construction of wells. Respondents
referred to this practice as a form of power abuse pursued by water industries and private water users. These
social subjects take advantage of their dominant position to carry out actions that aim to improve their
position further. By doing so, they maintain intact the hegemonic position and preserve their privileged role
in the water framework since they have access to new water resources through the construction of the well.
Conversely, the subaltern groups passively have to accept these dynamics and eventually worsen their
situation. The findings showed that small farmers in the Quillota valley are often forced to abandon their
activities, particularly avocado fields, because of their powerless status. Gramsci’s theory asserts that
secondary social categories cannot represent themselves in the decision-making arena, thus, unable to change
the course of history (Ikenberry and Kupchan, 1990). I speculate that vulnerable groups do not cover power
positions in the water framework as they do not own or do not have enough water shares to defend their
interests in the water conflicts.

The water crisis and the perennial drought conditions generated insecurity regarding access to water
resources. The water crisis exacerbated the water stability, leading people to acquire more water actions they
needed. In the political ecology approach, the affirmation of political power occurs in two distinctive
moments: the power to impose a decision either by force or consensus; the existence of institutional
procedures that allow and legitimise the decision (Rodríguez-Labajos and Martínez-Alier, 2015). Applied to
Quillota, La Cruz, and La Calera, this momentum refers to the lack of water actors’ articulation and the
absence of an entity above them capable of regulating incongruences and disagreement. The DGA and the
Judicial System are the public organisms that release water rights and monitor potential water conflicts
among the different stakeholders (Engler et al., 2021). Water users do not have the absolute certainty of
receiving the exact amount of water they possess and need since it might be affected by unpredicted climate
and hydrological factors. The power plays become crucial to access water resources in such a context. From
a Gramscian perspective, the ideology of neoliberalism, incorporated in the 1981 Water Code, shapes the
social and water relations among users while producing positions of domination and subjugation. Actors
with an influential economic status have the opportunity to obtain more water shares to protect their business
activities. As a result of these processes, unequal water distribution is accompanied by an unequal power
distribution. The results show the adverse opinions about the 1981 Water Code, which was identified as a
direct cause of water and power inequalities.

In light of the research scope, I want to highlight the role of Neoliberalism and how it relates to the Gramscian
ideology. The consolidation of this economic model is the affirmation of a socio-political bloc enabled by
Augusto Pinochet’s regime. Power and water represent two analytical lenses to observe and investigate the
socioecological changes in the last decades (Budds, 2004). The concretisation of neoliberal practices denotes
the rise of those social groups close to the dominant system, which seeks to convert Chile into an extractive
and exporter country. The comparison with Gramsci's ideology resides precisely at the moment when
neoliberalism becomes the socio-economic paradigm. According to the Italian philosopher, ideological
elements, such as neoliberal policies, in this case, define the ideological system (Panez-Pinto, Faúndez-
Vergara, and Mansilla-Quiñones, 2017). In this way, the hegemonic groups generate and affirm ideological
discourses on the subaltern classes, which corresponds to those factions unable to subvert the system.
Springer (2010) relates to the affirmation of the neoliberal model as a dynamic process expression of a
hegemonic ideology (Springer, 2010). Case studies prove to be valuable tools for analysing the intricacies
and inequalities of the neoliberal expansion at the expense of socio-ecological contexts (Springer, 2010). In
the thesis, the link between neoliberalism and water resources allows the creation of practices, such as the
construction of wells or the overexploitation of hydric resources, which influence the local water
management. Indeed, the neoliberalisation of water refers to institutional practices and adjustments to
increase the scope of market rationality to activities such as the extraction, distribution, and conservation of
water (Ioris, 2012). Previous research underpins the effects of market adjustments connected to
neoliberalisation as primary forces behind water allocations, use, and distribution (Budds, 2004; Bakker,
2005; Roberts, 2008). Specifically, several studies have been carried out in Latin America, providing shreds
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of evidence about the complexity of neoliberal policies and the permanence of connected dualisms such as
nature-society and rights-efficiency (Boelens and Zwarteveen, 2005).

The establishment of neoliberal procedures may raise concerns about the access to natural resources, such
as water, for the diverse social categories. The political ecology presents a theoretical framework to address
this discussion point. In accordance with previous studies, political ecology offers a starting point for analysis
that rejects the univocal vision of the physical environment, characterised by the conception of nature as a
social construction of the various actors involved (Budds, 2012). Although Latin America has about 30% of
the world's freshwater resources, it is also an arid and humid area, and many locations have problems with
water allocation (Rojas et al., 2013). The municipalities of the study correspond to this case. The interference
between political ecology and neoliberal ideology is the source of analysis to comprehend the
conceptualisation of water and the surrounding socio-power relations. Thus, it is worth discussing these
emerging facts revealed by the results of the interviews. According to the 1981 Water Code, water is defined
as national property, although it is an economic good negotiable in the market (Hearnea and Donosob, 2005).
This controversial condition can be attributed to the neoliberal practices instituted in the system, which have
thus formed the ideological heritage. Participants during the interview demonstrated to be aware of the
situation, although it was described with intense resignation and impossibility to change the system radically.
Since their professional and social positions do not belong to the hegemonic groups, they provided highly
unfavourable comments in this regard, which led me to think about the strength of ideas and practices in
Chile. The reproduction of social and power relations is dependent on the dominant concept of reality, that
is, the system's vision, which brings us back to Gramsci's ideology and hegemony concepts (Castro, 2005).
In other words, these two notions form the origin of the system’s determination.

7.3. The Systemic Problem of the Water Distribution

A factor that unites the previous two paragraphs is the problem of water distribution. Analysing the
interviews, I conclude that this problem summarises, on the one hand, the complex relationship between
water and avocado; and, on the other hand, the disparities that characterise the power dynamics among water
actors.

Despite the water crisis and climate hazards, the results indicate that water problems are often related to the
distribution of the resource rather than its availability. Respondents posed great emphasis on the inefficient
water allocation, which, in turn, affects water availability. An insightful example is the episode of water
delivery in the Aconcagua River sections 1-2 and 3-4, illustrated by interviewee P6. The issue was the proper
distribution, which necessitated the intervention of external organisms. The matter of water distribution can
be examined from a political ecology perspective, comprehending how the costs and benefits of
environmental changes are distributed unequally. In this circumstance, political ecology links human ecology
to socio-political analysis, outlining stakeholder attitudes and activities in the conflict over a natural resource,
such as water. (Rodríguez-Labajos and Martínez-Alier, 2015). Because biophysical and social elements are
interwoven, political ecology combined with water exhibit a hybrid profile, allowing the scientist to search
for environmental justice elements within this framework (Rodríguez-Labajos and Martínez-Alier, 2015).
Therefore, political ecology offers several approaches to studying alternative solutions to socio-ecological
problems, such as unsustainable water distribution. The classification of water conflicts could be a valuable
technique for understanding and analysing the causes of water inequalities and fostering interventions to
achieve water justice. Water conflicts can be viewed as a type of ecological distribution dispute from a
political ecology standpoint (Rodríguez-Labajos and Martínez-Alier, 2015). In other words, it integrates
environmental and water challenges by visualising the factors that influence the use of natural resources. In
this case study, the water distribution problem finds the basis in the imposition of centralised water
management promoted by a neoliberal model, where the privatisation of commodities is a distinctive trait.
Therefore, water policies need to be sought in neoliberal practices prompted by the system and actuated by
private economic groups which control water. Inevitably, these dynamics affect power relations and roles
among users, which allude to the Gramscian concepts of hegemony and power. Big companies and large
private entrepreneurs take advantage of their hegemonic position to extend their influence and domine in
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water rights acquisition. The consequences on the distribution, then, are substantial. Water is a limited and
renewable resource, and its permanence on the globe is dependent on the water cycle, which is made up of
various components (Oki, Entekhabi, and Harrold, 2004). Thus, the systematic appropriation of water rights
and overconsumption of water resources produce drastic consequences for those social groups who cannot
intervene and protect their interests. Furthermore, as observed in the findings, the hydrological cycle may be
threatened by climate hazards and the alteration of ecosystem services.

8. Conclusion

In this conclusive chapter, the main findings are summarised. The purpose is to provide a broad picture of
the study’s results and contribution to the theory and practice. Moreover, the limitations and further
recommendations are also acknowledged.

The study prefigures to be a socio-ecological study that follows essentially two directrices: analysing the
perceptions on the relationship between water and avocado in the water crisis and exploring the power
relations and dynamics embodied within the water sector at the local level. By doing so, the research assumes
dual dimensions, theoretical and practical. As part of the research aim, I strived to fuse these dimensions to
provide consistent results using a stable conceptual framework related to political ecology theory.

The quantitative findings provide pieces of evidence on the occupational area and the spatial distribution of
the avocado trees in the study area. Despite the empirical and the supervised classification data presenting a
discrepancy, the final result does not affect the study objectives. Indeed, the central contribution of the
quantitative method is to support and strengthen the qualitative findings and assumptions, highlighting the
changes that occurred in the avocado presence in Quillota, La Cruz, and La Calera.

In response to the research questions, the nexus between water resources and avocado plantations is the
primary cause of creating a discriminating socio-economic system in which the hegemonic groups tend to
maintain their dominant position and protect their economic interests. In contrast, the subaltern groups do
not possess the power means, in this case, water rights, to influence decision-making processes. The avocado
plantations strongly affect the local water consumption levels. The consequences at the social and
environmental levels are inevitable—for instance, the appropriation of the hillsides and the overexploitation
of water resources. At the core of the intrinsic connection between water and avocado, I identified the
centrality of the neoliberal ideology, sustained and reinforced by the dominant groups controlling water
resources. In this regard, neoliberalism increased the challenges for vulnerable groups to access water
resources, leading to a neoliberisation of nature.

The conflict between hegemonic and subaltern factions finds concretisation in the unequal benefits to society
derived from the avocado market. In addition, the impacts on hydrological resources were revealed to be
unbalanced as well. Chile experienced strong economic growth in the last decades, and the avocado
expansion was one of the protagonists of this growth. However, society did not benefit equally. I argue that
the ideological system of neoliberal has favoured the powerful groups and increased the wealth gap with the
subjugated classes. Water distribution and water rights acquisition are the fundamental forms of power
dynamics. They represent the source of control and power inequalities among water users in the study area.

On the one hand, the influential groups maintain their hegemonic position imposing their domination in
terms of control of hydric resources. On the other side, the vulnerable groups, particularly small farmers,
struggle to abandon their subjugate positions and overcome the current order since they do not have influence
positions, expressed by possessing sufficient water rights. Lastly, the local public participation in water
processes was identified as a potential counter-hegemony.

This study contributed to combining two different methods to investigate a highly complex topic. Although
the results obtained through the QGIS program and Remote Sensing present technical gaps, they allowed me
to produce consistent data on the avocado expansion and its spatial distribution. Linking the quantitative
results with the interviews makes the problem of avocado plantations and the intense water consumption
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explicit and evident. Besides the findings obtained through the interviews, the scientific problem was also
visually identified. Conversely, the limitations in using the QGIS program and Remote Sensing essentially
concern the time consumption and the non-guarantee of obtaining valid results. The lack of high-quality
satellite images of the study area influenced the final results. Concerning the qualitative approach, the main
limitation was the conduction remotely of the study, which may have influenced the prospect of achieving a
more heterogeneous sample.

Future research should take into account the interdisciplinarity of the nexus between avocado plantations
and water resources at the local level. The research assists in the understanding of some of the water
crisis's immediate effects connected to the avocado expansion. It highlights some water conflicts and power
dynamics occurring in the study area under the theoretical lens of power concepts related to political ecology,
which could be further explored, considering the water scenario that Chile is currently experiencing. Thus, I
recommend that the following research should start from the neoliberal hegemony which influences social
and power relations and investigate the prospective counter-movements that may challenge the systemic
ideology in Quillota, La Cruz, and La Calera. The lack of knowledge of possible counter-hegemonies is a
research field that would undoubtedly enrich studies of this kind. In particular, if we consider the growing
ferment of activism of socio-ecological movements and the gradual involvement of civil society in the
political debate on water management, future research can offer considerable potential.
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Appendix

Appendix A - Employment in Quillota province (modified from Cataldo et al., 2019)

Men Women Total % Total

Agriculture,
livestock, hunting,
forestry

10.817 5.260 16.077 19,9%

Fishing 313 - 313 0,4%

Explotation of mines
and quarries

2.921 214 3.135 3.9%

Manufacturing
industries

4.327 1.687 6.014 7,4%

Electricity, gas, and
water supply

929 325 1.254 1,6%

Construction
industry

5.717 224 5.941 7,4%

Wholesale and
Retail

7.932 8.055 15.987 19,8%

Hotels and
Restaurants

897 1.348 2.245 2,8%

Transportation,
warehousing, and
communications

5.156 965 6.121 7,6%

Financial
intermediation

317 321 638 0,8%

Real estate and
business activity

1.457 1.449 2.906 3,6%

Public
administration and
defence

3.027 1.108 4.135 5,1%

Education 1.111 3.867 4.978 6,2%

Social and Health
Services

602 2.706 3.308 4,1%

Other community
service activities

1.065 1.335 2.420 3,0%

Private households
with domestic
service

415 4.022 4.437 5,5%

No data 485 343 828 1,0%

Total 47.488 33.249 80.737 100%
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Appendix B – Area planted by species in Quillota, La Cruz, La Calera in 2020 (modified from
ODEPA and CIREN, 2020)

QUILLOTA

Species Superficies (ha)

Avocado 1.866,52

Lemon 357,45

Orange 252,55

Walnut 90,16

American blueberry 64,09

Mandarin 43,85

Cherry 34,76

Grapefruit 29,41

Olive 17,47

Kiwi gold 16,06

Kiwi 8,60

Table grapes 7,62

Medlar 6,89

Cherimoya 6,34

Lucuma 1,34

Lime 0,84

Almond 0,35

Pomegrane 0,03

Fig tree 0,03

Green apple 0,03

Plum 0,01

Total 2.804,40
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LA CRUZ

Species Superficies (ha)

Avocado 1.680,29

Orange 66,75

Lemon 60,66

Mandarin 54,46

Cherimoya 30,86

Cherry 3,85

Chilean lucuma 3,64

Walnut 2,74

Lime 1,38

Nut (Nuez de macadamia) 1,14

Olive 0,45

Almond 0,22

Papaya 0,07

Total 1.906,51

LA CALERA

Species Superficies (ha)

Avocado 529,10

Walnut 14,73

Lemon 8,30

Mandarin 6,79

Cherry 6,71

Orange 6,10

American blueberry 5,25

Prickly pear 0,99

Lime 0,36

Almond 0,32

Plum 0,24

Total 578,89
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Appendix C – Initial codes for the analysis and discussion phases

CODES IDENTIFIED

Avocado expansion and related socio-ecological drawbacks

Climate issues

Collaboration processes

De-privatisation

Ecological drawback

Absence of citizens' involvement

Perception of power distribution

Perception of water actors

Political-economic issue

Power as support and influence

Power as support and inform

Power conflict

Power control

Power dynamic

Power relation

The resignation of the actual water system

Social drawback

Social/Urban issue

Underground water problem

Understanding of water crisis and water scarcity

Water Code 1980

Water contamination problem

Water distribution problem

Well construction issue
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Appendix D – Interview guide

Introduction

1. What is your current job position?

2. How long have you been working in the water sector (or whatever)?

3. What do you value most and least in your job position?

Actor’s perception of water availability

4. How do you perceive the water crisis and water scarcity in the territory?

5. Could you tell me the last water-related problem that you have encountered?

6. Do you believe that Chile is currently experiencing a water crisis?

7. Since you started working in this sector, do you identify any improvements/worsening in

water governance and availability after 2009/2010 mega-drought/since you started working in

this sector?

Power and water Governance relationship

8. Who are the most influential actors and/or agencies in water-decision processes within the

study area? Please explain with examples.

9. During the work experience in your current organisation, have you ever reflected on the

power-influence that it has in the water sector?

10. What is your opinion about the distribution of power among different actors in the water

sector?

Actor's perception of the relationship between water consumption levels and avocado

expansion

11. Do you see any socio-ecological drawbacks in the context of avocado expansion?

12. How does your organisation deal with avocado farming expansion from a water standpoint in

the study area?

Inclusion of civil society in water decision-making processes

13. Is civil society included in water-related decision processes?

14. Does your organisation have contact with civil society?

15. Would you change anything to improve decision-making processes in the water sector in the

study area? If so, what?
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Conclusion

16. Would you like to add anything that might be useful for this research?

APPENDIX E – Shapefile of the study area



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


