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Abstract
Abstract
This study analyzes the influence of Mexico’s agrarian reforms of the 1990s on patterns
of access to irrigation water in Peñon de los Baños, an ejido in Central Mexico. Using a
political ecology perspective, this thesis focuses on the interaction between access to
groundwater and political, economic and social processes associated with the agrarian
reforms. In order to unravel patterns of access to groundwater, I argue that a strong
focus on the sociotechnical nature of water resources management is required. The
research shows that the social, political, and economic processes related to the
implemented agrarian reforms, have led to the re-negotation of power relations within
the ejido. These changing power relations have increased the unequal access to
groundwater.
Key words: groundwater, theory of access, sociotechnical approach, Mexico’s agrarian
reforms, ejidos

Resumen Ejecutivo
Este estudio analiza la influencia de las reformas agrarias de México en la década de
1990. Centrandose en los patrones de acceso al agua de riego en el Peñón de los Baños,
un ejido en el centro de México. Utilizando la perspectiva de la ecología política, esta
tesis se enfoca en la interacción entre el acceso al agua subterránea y los procesos
políticos, económicos y sociales asociados a las reformas agrarias. Con el fin de
comprender los patrones de acceso a del agua subterránea, se argumenta que se
requiere un fuerte enfoque de la naturaleza sociotecnica en la gestión de los recursos
hídricos. La investigación muestra que los procesos sociales, políticos y económicos
relacionados con las reformas agrarias implementadas, han dado lugar a la renegociación de las relaciones de poder dentro del ejido. Estas cambiantes relaciones de
poder han aumentado la desigualdad en el acceso al aguas subterránea.
Palabras clave: agua subterránea, teoría de accesso, enfoque sociotécnico, reformas
agrarias de México, ejidos
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Glossary of Terms and Abbreviations
Article 27

Article of the Constitution of 1917, legal foundation for the ejido
land tenure system.
Avencidados
Residents of ejidos without access to agricultural land.
BANRURAL
Banco Nacional de Credito Rural (National Rural Credit Bank).
CFE
Comision Federal de Electricidad (Federal Electricity Committee).
CONAGUA
Comision Nacional de Agua (National Water Commission)
established in 1989 as the independent agency, within the Ministry
of Environment, responsible for the administration and
management of water resources.
CONAZA
Comisión Nacional de Zonas Aridas (National Commission on Arid
Zones).
CPMAN
Comité Pro-Mejoramiento del Agro Nacional (Committee for
Improvement of Agro and National Agro-dynamics) a Mexican
peasant group protesting against the high tariffs of CFE.
Ejidatarios
Official members ejido, granted with usufruct right over
agricultural parcels.
Ejido
Communal land tenure system, created in 1917 as a result of the
Mexican Revolution.
FERTIMEX
Fertilizantes Mexicanos, Mexican Fertilizers.
GATT
General Agreement on Tariffs and Trade (now the World Trade
Organization), which Mexico joined in 1986.
LAN
Ley de Aguas Nacionales (National Water Law) enacted in 1992.
NAFTA
North American Free Trade Arrangement; a trade agreement
between Canada, United States and Mexico, which was
implemented in 1994.
Pequeño propietarios Small private land owners.
Pocero
Person in charge of the collection and payment of fees, and the
maintenance of the well.
Posesionarios
Individuals who hold temporary usufruct rights to agricultural
parcels that ejidatarios are currently not using.
PROCAMPO
Programa de Apoyos Directos al Campo (Program for Direct
Support to the Rural Areas), program that provides direct income
payments to farmers which was initiated after the implementation
of NAFTA.
PROCEDE
Programa de Certificación de Derechos Ejidales y Titulación de
Solares (Program for the Certification of Ejido Land Rights and the
Titling of Urban House Plots), introduced in the 1990s as the
primary mechanism to facilitate the privatization of ejidos.
REPDA
Registro Público de Derechos de Agua (Public Register of Water
Rights) created in 1992 after the National Water Law was ratified.
SAGARPA
Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y
Alimentacion (Federal Secretary of Agriculture.
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1. Introduction
Water availabilities and demands are variable and constantly changing as a result of
the complex interaction between natural, technological and social elements (van der
Kooij et al., 2015). Groundwater is a reliable source of high quality water, and it has
developed into the primary source of water for rural, urban and industrial uses in
many countries (Hoogesteger & Wester, 2015). As in many regions around the world,
there is growing demand and competition for access to groundwater in Mexico
(Boelens et al., 2011). The objective of this thesis is to understand how Mexico’s
neoliberal reforms of the 1990s have affected the conditions for access and use of
groundwater among rural smallholders in one ejido in Central Mexico.
At present, about half of Mexico’s arable land corresponds to approximately
30.000 ejidos (Davis, 2000). An ejido is a communal land tenure structure, which was
created after the Mexican Revolution in order to give land to landless peasants
(Herrera Rodriguez, 2011; Garcia Amado et al., 2012). Because ejidos control a great part
of Mexico’s agricultural resources, it is an important sector in terms of control over
natural resources and as a basic unity of agricultural production (Davis, 2000; Parral
Quintero & Guzmán Ramírez, 2007). Since the 1990s, agrarian policies have been
dominated by an underlying neoliberal paradigm, in which the main focus is on
achieving a greater efficiency in resource use. These economic and land reforms have
highly affected the context within which ejidal households perform, such as trade
liberalization (NAFTA), possibility to privatize ejidos, and the shifting authority from
ejido issues to the community (Davis, 2000; Naylor et al., 2001; Lewis, 2002).
Using a political ecology perspective, this thesis focuses on the interaction
between access to groundwater and political, economic and social processes associated
with the agrarian reforms implemented in the 1990s. Access will refer to the ability to
benefit from resources (Ribot & Peluso, 2003). The ability to benefit from resources is
socially differentiated, and this differentiation is constantly re-negotiated as a response
to internal and external changes, such as the availability of resources, changing
property rights systems, changing livelihood strategies and changing social positions of
the actors involved (Scott & Silva-Ochoa, 2001; Ribot & Peluso, 2003; Calderón
Contreras, 2011). Ribot & Peluso’s (2003) comprehensive access analysis is used to
identify the relations and processes that enable or constrain rural smallholders to
derive benefits from groundwater. Despite their comprehensive analytical approach, I
argue that in order to understand the distributional patterns of groundwater, the
theory of access should be complemented with an explicit focus on the inherent
sociotechnical nature of groundwater management. Therefore, the guiding framework
consists of a combination of the theory of access (Ribot & Peluso, 2003) and the
sociotechnical approach on water resources management (Mollinga, 1998). In the
discussion, the notion of adverse incorporation will be used to discuss both the
enabling and constraining factors of the ejido structure on configuring the access to
groundwater for the ejido households.
This research contributes to a better understanding of how processes of
agrarian change, associated with the agrarian reforms, affect the access to irrigation
water for ejido households, and how these households cope with these changes by
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adapting their production strategy. Furthermore, this thesis contributes to the
extensive body of research on access, by showing how the theory of access combined
with the sociotechnical approach on water resources management provides a
comprehensive methodological and analytical framework to study the relation
between agrarian change and access to groundwater. The following section will
introduce the main research question and the methodology that has been used to
answer this question.

1.1 Research Question & Methodology
The main research question that will be answered in this thesis is:
In what ways have Mexico’s agrarian reforms of the 1990s influenced the patterns of
access to groundwater in Peñon de los Baños?
This question will be answered by looking at the conditions that shape the use of
mechanisms to access groundwater among rural smallholders Peñon de los Baños
within the context of agrarian change. Based on the guiding framework and empirical
data, the main research question has been divided in four themes: the relevant
agrarian reforms, (re-)producing rules, agricultural production, and the social identity
and authority. This study is based on the analysis of qualitative and quantitative
empirical data, obtained from a case study in one ejido in central Mexico, Peñon de los
Baños. This method has been chosen, because a case study enables to gain a deeper
understanding of the actual distribution of benefit flows from the groundwater. This
particular ejido has been selected because of the availability of groundwater for
irrigation, the recent shift by some of the ejido farmers from the cultivation of
traditional crops to the cultivation of tomatoes in greenhouses, and the relatively small
size of the community (58 households), which enabled me to conduct the research
within the limited time available.
The research has been set up within the framework of the research project of
dr.ir. J.D. Hoogesteger van Dijk: Re-patterning water control: Vegetable agro-export
chains, water rights and rural livelihoods in the Bajío, Mexico.1 The research for this
thesis started with a literature study in the Netherlands. The fieldwork in Peñon de los
Baños took place between October 2015 and January 2016. A combination of inductive
and deductive elements has shaped the methodology. On the one hand the collection
of the empirical data has been approached inductively, since the information from this
empirical data has highly shaped the focus of the research. Based on the collected
empirical data, the literature study has been further enriched. This inductive approach
has been very valuable because it facilitated the exploration of both implicit and
explicit patterns of access within the ejido. At the same time the research has been
undertaken deductively due to the highly instrumental use of the guiding framework.
Four methods have been used for the data collection: one focus group, surveys,
semi-structured interviews, and participatory observation. The interviews, surveys and
focus group have been numbered for referencing in this thesis, an overview of this data
can be found in annex I. I have been introduced to the community via one of the
contacts of my supervisor, Jaime Hoogesteger van Dijk. After this introduction, I have
contacted the municipal delegate of the community to organize a focus group. This
1

This research project is funded through an NWO-WOTRO VENI grant
(http://www.nwo.nl/onderzoek-en-resultaten/onderzoeksprojecten/i/95/12095.html)
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focus group consisted of seven ejidatarios, and served to gain a broad understanding
about the relevant issues regarding access to groundwater in the community. This
focus group also helped to increase my contacts within the community. The selection
of respondents has been based on a combination of convenience and snowball
sampling (Bryman, 2008). This means that I have used a few contacts to introduce me
to new respondents, and at the same time have tried to recruit respondents myself.
After the focus group I started to implement the household surveys. In total 29
household surveys have been conducted, these served to gather general data about the
composition of the households, occupation, relevant aspects of the agricultural
production, remittances, and the distribution of water users over the two wells. After
the survey was answered, I took the time to conduct a small semi-structured interview
based on relevant issues mentioned in the survey. Next to the surveys, 20 semistructured interviews were conducted with the respondents of the surveys and other
dwellers of the ejido. The aim of the semi-structured interviews was to gain a further
understanding on the dynamics of access from the perspective of different residents.
One semi-structured interview has been conducted with an official of the municipal
government of San Miguel de Allende from the department of social and human
development. Due to the fact that some patterns of access can be highly implicit,
participatory observation has also been applied during the visits to the community.
The participatory observation has served as input for new interviews as well as a way of
verifying the collected data from the interviews and surveys. These research methods
have been highly appropriate for this study since it enabled me as a researcher to
explore the implicit and explicit aspects associated with the patterns of access, and to
understand how the respondents experience their access to groundwater. Although
these methods have proved very useful, during the fieldwork it has been important to
remain critical of the biases. Being a Dutch female researcher has influenced how the
fieldwork has developed. First of all because of my own views and ideas as a person,
but also because of the specific focus of the research which shaped what questions
were asked and to whom. Moreover, to gain the access and trust of the inhabitants of
Peñon de los Baños, the wife of one of the participants of the focus group introduced
me to other women in the community. Hence, she fulfilled the role as my gatekeeper
in this research. This has shaped whom I have talked to, but can also have influenced
what the respondents have said because of their relation with my gatekeeper.
All the interviews have been transcribed, and surveys and field notes from
participatory observation have been digitalized. In order to extract the useful
information, the data has been coded in two ways. First, I have given basic codes to the
data based on relevant themes, such as migration, differences between wells, and
subsidies. Secondly, I analysed these codes by looking for a relationship between them
(access mechanisms, and dimensions of water control). This analysis of the codes has
been informed by the already written theoretical framework, but also led to the
inclusion of new concepts. The following section briefly outlines the structure of the
thesis.

1.2 Thesis Structure
The next chapter will introduce the political ecology perspective, the sociotechnical
approach on water management, and the theory of access, and will present how these
theories will be combined to form the guiding framework. Furthermore the concept
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adverse incorporation will be introduced and the relevance of this concept for this
research will be described. Based on a literature study, the third chapter will outline
the key elements of the agrarian reforms and describe the general implications for
rural smallholders in Mexico. The fourth chapter starts with analysing the empirical
data by addressing the what rules shape the access to groundwater in the community
and will discuss how these rules are (re)produced. The fifth chapter addresses the ways
in which the changes in the agrarian structure have influenced the specific production
strategies of the different households, and will discuss how these divergent production
strategies affect the distribution of benefit flows from groundwater. The sixth chapter
mainly focuses on how the agrarian reforms directly and indirectly have influenced the
role of social identities and authorities in mediating and gaining access to
groundwater. The subsequent chapter discusses the guiding framework that has been
deployed to analyse the patterns of access, and will discuss the enabling and
constraining role of the ejido structure in these access relations with the use of adverse
incorporation. Finally, in the conclusion the main findings will be reiterated to answer
the main research question.
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2. Theoretical Framework
To analyse the nature of the relationship between groundwater use and the wider
social, political and economic processes associated with the agrarian reforms, this
study will be informed by a political ecology perspective and combine the
sociotechnical approach on irrigation systems by Mollinga (1998) with the theory of
access by Ribot & Peluso (2003).

2.1 Political Ecology
Political ecology integrates ecological and political economy perspectives to analyse
the underlying contexts and processes of nature-society interaction (Robbins, 2004).
“It emphasizes that human-environment relations at local, regional, and global scales
can be understood only by examining the relationship of patterns of resource use to
political-economic-forces” (Grossman, 1998:18). The most common definition of
political ecology is provided by Blaikie & Brookfield (1987): “It combines the concerns
of ecology and a broadly defined political economy. Together this encompasses the
constantly shifting dialectic between society and land-based resources, and also within
classes and groups within society itself” (Blaikie & Brookfield in Robbins, 2004: 15). The
political ecology perspective is very useful for this study since patterns of supply and
access to groundwater are shaped by the spatial distribution of groundwater and its
hydrological characteristics (quantity, quality etc.), but also by the social and political
structure of society (Molle, 2005).
The smallholder farmers in Peñon de los Baños irrigate their land with
groundwater extracted from two communal wells. This communal irrigation system
shares the basic features of a common pool resource. Common pool resources refer to
a natural or man-made resource system that is sufficiently large as to make it costly to
exclude potential beneficiaries from using the resource. Common pool resources are
also characterized by its high subtractability, which refers to the degree to which each
user is capable of subtracting from another’s potential use of the resource (Ostrom,
1990). The irrigation system in the ejido is a common pool resource since it is able to
exclude others from using the resource and when one user uses more water, the water
availability for the other users diminishes. The political ecology perspective will inform
this thesis by focusing on the interactions that take place within the irrigations system
in the ejido and the wider economic and political processes, in which power influences
the distribution of the groundwater.

2.2 Sociotechnical Approach on Water Resources Management
In order to grasp how the irrigation system functions, and how processes of agrarian
change influence the access to and use of groundwater, it is important to understand
the dynamic character of water resources management. Mollinga’s (1998) research on
water distribution, technology and agrarian change in a South Indian canal irrigation
illustrates the dynamic character of irrigation systems, and provides a conceptual
framework to analyse the dynamics of irrigation systems. Two aspects of his approach
on irrigation systems are of high value for this research: the sociotechnical nature of
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irrigation systems, and the relation between the contextual components and water
resources management.
In many irrigation studies, technology is treated as a black box. As something
that is used to reach certain ends, but which is inherently neutral (Mollinga, 1998).
This static view of technology lacks to take into account how technologies are on the
one hand shaped by social relations, and on the other hand also shape institutional
and social relations. In order to understand the role of technology in either enabling or
constraining the access to groundwater, explicit attention should be given to the social
dimension of technology. Therefore, Mollinga perceives irrigation systems as
sociotechnical phenomena: “irrigation technologies not only mediate peoples’
relationships with biophysical processes, but also shape the people-people
relationships that are part of irrigation” (Mollinga, 1998: 14). This approach focuses on
the social requirements for the use of technology, the social construction of the
irrigation technology in its design process, and the social effects of the irrigation
technologies on people’s livelihoods (ibid). Seeing irrigation systems as sociotechnical
phenomena enables the analysis of local relationships and interactions; to analyse the
interrelation of technology and organizational conditions, between technology and
property relations, and between the adaptation and impact of irrigation technology
(Vincent & Roth, 2013).

Figure 1 represents Mollinga’s model of contextually embedded water resources
management. The triangle in the centre represents the irrigation system, which consist
of three interrelated elements: forms of organization, irrigation technologies and
water. Forms of organization, refers to “all institutionalized forms of human behaviour
that are part of water distribution” (Mollinga, 1998: 149). These three elements
mutually shape each other, which means that the properties of the elements that occur
in water distribution practices cannot be understood without a reference to the other
elements. Moreover, water resources management practices do not take place in
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isolation, but need to be studied within the broader context. Mollinga distinguishes
three contextual components that can enable or constrain the conduct of irrigation
activities:
1. Agro-ecology and other technical infrastructure: this refers to ecology and the
physical environment such as climate, soil, vegetation, and technologies that do
not form part of the irrigation system itself.
2. Agrarian structure: this refers to the ensemble of economic relations, such as
markets for labour, land, technology, inputs and outputs and social relations.
3. The institutional arrangements of state and civil society: this refers to the legal
system, government agencies related to irrigation, NGOs and others (Mollinga,
1998, 2008).
The agrarian relations, legal frameworks, and ecology and physical environment, play
an important role in configuring the particular interaction between technology,
people and water and thereby in the particular distribution of water. Water control is
at the heart of water resources management and should be perceived as a process of
politically contested resource use. Any human intervention in the hydrological cycle
that intends to influence the time and/or spatial characteristics of water availability is
a form of water control (Mollinga, 2008). Within the literature on irrigation different
meanings have been given to the concept of water control. Mollinga categorizes the
different meanings of water control in three dimensions: technical, organizational and
socio-economic and political. Technical water control refers to the physical control of
water flow through the use of irrigation technology. Organizational control refers to
the regulation and control of human behaviour that is part of water use. Finally, socioeconomic and political water control refers to socio-economic, legal, administrative
and other structures in which water management is embedded, and which sets the
conditions and constraints for organizational and technical water control (Mollinga,
1998; Mollinga, 2008). The different dimensions are interlinked, changes in one
dimension also affect the other two (Mollinga, 1998). The concept of water control is
useful to analyse distributional patterns within irrigation systems, and its connection
to the wider context in which they are embedded.
Within processes of agrarian change, access to water is a key variable (Mollinga,
1998). This is related to the importance of the conditions for access to and use of the
resource. Interlinked entitlements refer to the “situation that access to irrigation
depends on, is interlinked with, access to other resources” (ibid: 147). The issues
related to accessing water are not merely practical issues, but form part of more
general issues like the reproduction of social relations that shape the agrarian
structure, the intensification of agriculture, and the form of political representation
(ibid). The aim of this study is to gain an understanding on how processes of agrarian
change affect the access to groundwater in Peñon de los Baños. Therefore, the
description and analysis of patterns of access to groundwater within the irrigation
system in this ejido forms the core of this thesis.

2.3 Theory of Access
In conceptualizing access, this study draws upon Ribot & Peluso’s theory of access
(2003). Their view on access to resources highly resonates with the view of water use as
a politically contested process. They define access as the ‘ability to benefit from things
– including material objects, persons, institutions, and symbols’ (ibid: 153). Access
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includes property but is not limited to it as property is merely one set of access
relationships among others. The focus on ability rather than rights (in property
analysis) allows an understanding on who actually benefits from resources, “whether or
not they have rights to them” (ibid: 153, italics in original). According to Ribot &
Peluso, access depends on the material, cultural and political-economic elements
within the ‘bundles of power’ that actors possess. They consider access relations to be
dynamic, since they depend on the position of an individual or a group and the power
distribution within various social relationships. Changes in the political economy
influence the conditions under which access might be obtained, and may therefore
change who is able to benefit from a set of resources. Generally, people enjoy more
power at some moments or in certain relationships compared to others. “The strands
in the bundles of power, then, are the means, processes, and relations by which actors
are enabled to gain, control, and maintain access to resources” (ibid: 159-160). In which
control refers to the ability to mediate the access of others, maintenance to expending
resources to keep a certain resource access open, and gaining to the process of
establishing access. In order to avoid confusion with the concept of water control,
controlling access will be referred to as the mediation of access.
Ribot & Peluso distinguish two categories of mechanisms by which access is
configured; rights based and structural-relational. The rights-based means of access
consist of legal and illegal mechanisms that refer to the sanctioning by law, custom or
convention. The structural and relational mechanisms are the particular political,
economic and cultural frames that enable or constrain a person’s ability to benefit
from a resource (ibid; Milgroom et al.: 2014). These refer to the means, processes and
relations that can shape or influence access, in which they distinguish the subsequent
categories: capital, technology, markets, knowledge, authority and social identities
(Ribot & Peluso, 2003). Social relations are important for all elements of access, since
the negotiation of social relations (trust, reciprocity, friendship etc.) highly influences
all means by which access can be gained, maintained or mediated. All access
mechanisms are interrelated and each form of access may facilitate, complement or
oppose other access mechanisms. Where and how these mechanisms interact with
each other depends on the specific “web of access relations in which each is
embedded” (ibid: 173). One of the critiques on the theory of access is the assumption of
the a priori existence of a resource (Ginger et al., 2012; Milgroom et al., 2014). Ginger et
al. (2012) argue that next to the proposed mechanisms by Ribot & Peluso, access is also
influenced by biophysical factors. The environmental conditions and spatial proximity
influence the material presence and quality of resources and thereby directly influence
the users’ access to the resource. Therefore they argue that the theory of access should
be combined with an explicit attention to the biophysical factors (Ginger et al., 2012).
Although this research does not include an extensive study on biophysical factors that
influence the hydrological characteristics, secondary data together with information
from the respondents provide knowledge about the influence of the agrarian reforms
on the material presence of groundwater in the ejido.

2.4 Guiding Framework
The theory of access combined with the sociotechnical approach on water resources
management, will serve as a guiding framework to analyse the influence of the agrarian
reforms on patterns of access to irrigation water in Peñon de los Baños. The theory of
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access will be used to identify the mechanisms by which actors gain, mediate and
maintain access to groundwater (Ribot & Peluso, 2003). Although the theory of access
also includes the access to technology, the sociotechnical approach on water resources
management will be used to focus explicitly on the social dimension of technology in
enabling or constraining the deployment of certain access mechanisms by smallholder
farmers. Mollinga’s contextual elements will be used to understand the interrelation
between the agrarian reforms and patterns of access. In analysing the patterns of
access, the emphasis will be on the interrelation between rules, technology and water,
the three constituent elements of an irrigation system. Due to the focus on the
agrarian reforms, particular attention will be given to two of three contextual
components: the agrarian structure and the institutional arrangements. Analysing the
effect of the agrarian reforms on the contextual components, and the interrelated
changes in the mechanisms used by rural smallholders to access groundwater, provides
the methodological means to explore the influence of the agrarian reforms on patterns
of access in the ejido. Through the study on the ability of the involved actors to use
certain access mechanisms, power relations will be explored. This will also shed light
on the configuration of the three dimensions of water control (technical,
organizational, and socio-economic and political) within the context of agrarian
change. Based on the relevant issues of water distribution the analysis of the empirical
data will be subdivided in three themes: rules and rule-making, forms of agricultural
production, and social identity and authority. Since the negotiation of social relations
is inherent to all mechanisms, the role of social relations will be present in all three
themes. Each theme will shortly be presented in the following subsections.
2.4.1 (Re-)Producing Rules
This theme focuses on the rights-based means of access. Although the mere focus on
property rights would not be sufficient to comprehend how the access to water is
configured, laws, rules, and customs do play an important role in shaping the ability of
individuals to deploy certain access mechanisms. Here the focus will be on the formal
and informal rules, and norms that shape who can access which resource and through
which mechanisms. “The formal and informal rules are not static but instead are
constantly adapting to changing economic, environmental, social, technical and
political circumstances, including formal policies and laws” (Berry, 1989; Milgroom et
al.; 2014; van der Kooij et al., 2015). Therefore, it is important to gain a deeper
understanding on how these formal and informal rules are (re)produced and given a
certain meaning. Ostrom (1990) identifies three levels of formal rules for common
property resources:
1) Operational
2) Collective choice
3) Constitutional
Operational rules regulate the daily decision-making regarding when, where, and how
the resource can be used. Collective choice rules are the rules that are used in making
policies about how common property resource should be managed (operational rules).
Collective choice rules directly affect the operational rules; they regulate how
operational rules can be adapted to changing circumstances. Finally, constitutional
rules determine who is eligible to take part in collective choice and operational
decision-making, and determine the rules for the design of collective choice rules
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(Ostrom, 1990; Mollinga, 1998). Informal rules are also important in shaping the access
to resources. The informal rules secure rights through custom or convention. Access is
granted via social acceptance of a certain circumstance by which people are enabled to
gain benefits (Ribot & Peluso, 2003).
Thus, formal and informal rules determine who is granted with the legal access
the land and water, who is involved in the decision making processes regarding the use
and management of resources and under what conditions. Within the rights-based
category Ribot & Peluso (2003) also include the illegal access mechanisms, as rightsdenied means of access. This is a form of direct access in which benefits are derived
from resources in ways that are not socially sanctioned by law or society, such as
coercion or theft. The use of these rights-denied means shape the relations among
those that are attempting to gain, control or maintain ac (Ribot & Peluso, 2003). This
theme will discuss the main characteristics of the rules regarding the distribution of
groundwater in the community, how these rules are (re)produced and by whom.
2.4.2 Agricultural Production
This theme addresses the different forms of agricultural production of the ejido
farmers. The specific forms of agricultural production that are undertaken by the
different farmers are highly shaped by agrarian relations, particularly regarding
markets, capital, employment and technology. The engagement in specific agricultural
practices determines how groundwater is used and with what commercial benefits for
the farmers. The nature of the agrarian relations, and the specific use of groundwater
structures the unequal access to irrigation water (Mollinga, 1998). The focus in this
section will be on the structural-relational mechanisms directly related to the forms of
agricultural production: access to markets, capital, labour, and technology.
The ability to benefit from water can depend more on whether the owner has
access to markets than whether he or she has the right to use this resource (Ribot &
Peluso, 2003). Broader market forces and agrarian policies shape the access to markets.
The market relations in which the irrigators are involved highly determine which crops
are cultivated, and with which margin of profit for the farmers (Hoogesteger & Wester,
2015).
Access to capital influences who is able to benefit from resources by gaining or
mediating the access to them (Ribot & Peluso, 2003). Capital can be used for example
to contract labourers, pay rents or formal access fees, or to invest in technologies or
tools. According to Blaikie & Brookfield (1987), the capital used to invest in land
management in relation to the current crop should be distinguished from the
‘landesque’ capital used to secure future production. They define landesque capital as
“any investment in land with an anticipated life well beyond that of the present crop,
or crop cycle. The creation of landesque capital involves substantial ‘saving’ of labour
and other inputs for future production (Blaikie & Brookfield, 1987: 9). This form of
capital focuses on the creation of physical field structures with the aim to achieve
enduring beneficial change such as terraces, dams, irrigation systems, field drains
(Braikie & Brookfield, 1987; Börjeson, 2007).
Access to labour entails the ability to labour for oneself and to maintain the
access to employment. Those who control the physical access to resources may
influence who is able to work in either extraction or production (Ribot & Peluso, 2003).
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The pivotal role of technology (and its social dimension) in irrigation systems
has already been explained above. In this section particular attention will be given to
how the different forms of agricultural production change the sociotechnical structure,
and how this affects the social requirements and social effect of technology.
Technology not only refers to technological artefacts, but broadly refers to “the use of
skills, tools, knowledge and techniques to accomplish certain ends” (Jansen & Vellema,
2010: 169). Therefore, the role of knowledge in shaping the agrarian structure will also
be addressed here. This theme will primarily focus on the ways in which the agrarian
reforms have influenced the internal agrarian structure of the community, and how
this has affected the distribution of benefit flows from the groundwater and discuss the
related process of the politically contested groundwater use.
2.4.3 Social Identity and Authority
The last theme addresses the role of local authorities and social identities in
structuring the access to groundwater. Both mechanisms are highly interrelated and
shape who has the ability to benefit from a resource, but also who mediates other’s
access. Within the social sciences the concept of identity is primarily used to refer to a
social identity, which refers to how someone is defined in relation to a certain
environment. Social identity is relational, as it concerns the relation between the
individual and the environment and the capacity of people to define ‘who is who’.
“This involves knowing who we are, knowing who others are, them knowing who we
are, us knowing who they think we are, and so on: a multi-dimensional classification or
mapping of the human world and our places in it, as individuals and as members of
collectivities” (Jenkins 2008: 16). Social identities are related to and at the same time
being shaped by group relations. Social identities or membership in a particular group
can influence the distribution of benefits from a resource (Ribot & Peluso, 2003;
Milgroom et al., 2014).
Authorities are “nodes of direct or indirect forms of access control where
multiple access mechanisms or strands are bundled together in one person or
institution” (Ribot & Peluso, 2003: 170). Through authorities people gain and maintain
access to other factors of production and exchange. The privileged access to authorities
tends to be selective along economic and social lines. Access to authority highly
influences who decides on and implements the rules, which can highly influence who
benefits from a resource (Ribot & Peluso, 2003). This theme mainly focuses on the role
of social identities and local authorities in the distribution of the socio-economic and
political water control among the actors involveds.

2.5 Adverse Incorporation
Through analyzing the access to groundwater with the above-presented guiding
framework, this study will be able to shed light on the process of social differentiation
that took place in the community as an effect of the implemented agrarian reforms. In
many studies regarding differentiation processes often is drawn upon the concept of
social exclusion. Social exclusion has been defined as “the process through which
individuals or groups are wholly or partially excluded from the society in which they
live” (Hickey & du Toit, 2007: 2). It was developed in the 1970s in industrialised
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countries to describe processes of marginalization as a cause of the inability to
participate in processes of economic and social transformation (ibid).
Despite the utility of the social exclusion approach, it is also highly contested
(Bracking, 2003; du Toit, 2009; McCarthy, 2010). One of the main critiques is the
underlying moral assumption that exclusion leads to poverty and that inclusion should
be the way forward, which ignores the various ways in which inclusion could be
problematic or undesirable. Moreover, it lacks the focus on the human agency and
therefore runs the risk of characterizing the excluded as powerless victims. Finally, the
notion of social exclusion is criticized by the application of social exclusion discourses
originating in industrialised countries to debates regarding poverty in developing
countries. As a response to the criticisms of the notion of social exclusion some
scholars have argued that it could be more appropriate to focus on “the ways in which
localised livelihood strategies are enabled and constrained by economic, social and
political relations over both time and space, in that they operate over lengthy periods
and within cycles, and at multiple spatial levels, from local to global” (Hickey & du
Toit, 2007: 4). Du Toit (2009) argues that one should go beyond counterposing
exclusion versus inclusion, since this counter position is not strict in practice. No-one
is either completely excluded from a certain particular social formation, disadvantaged
groups and individuals are more often encountered in complex situations shaped by
the interaction of both inclusion and exclusion. Therefore the focus should not be
merely on inclusion or exclusion but on the conditions of inclusion and exclusion (du
Toit, 2009). Hickey & du Toit propose adverse incorporation as a multi-dimensional
concept, which refers to the specific forms of interaction involving the state, market,
community and household (ibid). Therefore analyses should entail an exploration of
both the positive and negative consequences of the complex ways in which groups or
individuals are incorporated into the social institutions and structures that enable and
constrain their agency, and the differential implications for vulnerability (du Toit,
2009). The notion of adverse incorporation will serve to discuss the role of the ejido
structure in shaping the access relations regarding groundwater.
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3. Mexico’s Agrarian Reforms of the 1990s
The agrarian reforms implemented in the 1990s in Mexico have influenced the political
economy and the management of resources in Mexico. What these reforms entailed
and how they affected Mexican rural smallholders will be elaborated below. First, the
emergence of the Mexican ejido will be described, subsequently the relevant economic
and land reforms will be outlined, and the main effects of these reforms on rural
smallholders in Mexico will be described. Finally, Peñon de los Baños will be
introduced briefly.

3.1 The Mexican Ejido
As a response to peasants’ demands for land restitution and allocation in the Mexican
Revolution (1910-1920), the Mexican government tried to reduce the inequalities in
access to resources through land reforms (Herrera Rodriguez, 2011; Torres-Mazuera,
2013). Article 27 of the 1917 Constitution and the Agrarian Code of 1934 became the
foundations for a system of expropriation and redistribution of land throughout the
country (Key et al., 1998; Perramond, 2008). This Article set the legal framework for
land tenure arrangements in Mexico and distinguished three main forms of land
tenure: small private property (pequeña propiedad, restricted by a determined
maximum area of landholdhing), ejidos, and comunidades (agrarian communities)
(Nuijten, 2003). It gave the government the authority and mandate to expropriate land
from large landowners and to grant it to eligible ejidos and agrarian communities
(Kelly, 1994). Article 27 stipulated that all land and water sources belonged to the
nation (Calderón Contreras 2011). The creation of an ejido meant that a determined
territory was given to the eijdo, in which ejidatarios were entitled with usufruct rights
over the resources. These rights were rather stable and could be transferred via
inheritance among generations. Water rights in Mexico were legally tied to land,
consequently the management of water became highly intertwined with land tenure
regimes (Scott & Silva-Ochoa, 2001). This legal framework enabled rural smallholders
to gain access to previously unavailable resources and new forms of local political
institutions (Perramond, 2008). By the end of the 20th century, more than 30.000 ejidos
were created and occupied more than half of Mexico’s arable land surface (Perramond,
2008; Hausermann, 2014).

3.2 Economic Reforms
Until the 1980s the role of the Mexican government in the agricultural sector was
shaped by the dominating poverty-alleviation paradigm. This entailed a high degree of
government involvement in the Mexican food system via price supports for
agricultural products, input subsidies on water, credit, fertilizer, and consumption
subsidies on basic food products. The 1982 debt crisis forced the Mexican government
to reconsider the role of the state in the economy (Latapí & de la Rocha, 1995). By 1990
the government expenditures on agriculture were about 13% of the federal budget (the
equivalent of US$ 6 billion) (Naylor et al., 2001). In 1988, under the administration of
President Carlos Salinas, the Government of Mexico started to announce a wave of
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reforms with the intention to increase economic privatization and integration into the
world market (Lewis, 2002).
To facilitate a growth in international trade, regulatory and tariff barriers were
reduced. In 1986 Mexico entered the General Agreement on Tariffs and Trade (GATT),
and in 1994 the North American Free Trade Arrangement (NAFTA) with the United
States and Canada was installed. Within this line, the state’s institutional involvement
in the agricultural sector highly decreased. For example, by privatizing the Mexican
Fertilizer Company (FERTIMEX) and reducing or removing government credit
subsidies (BANRURAL) (Naylor et al., 2001; Mazabel et al., 2014). Preceding the
implementation of NAFTA, the majority of the agricultural input subsidies were
eliminated and the existing crop price supports were substituted by PROCAMPO, a
program that provides direct income payments to farmers (Sadoulet et al., 2001; Naylor
et al., 2001). Before the 1990s, the prices for basic crops, competitive with U.S. and
Canadian exports, were supported above border prices. The implementation of the free
trade arrangement meant the elimination of the crop price supports; which led to a
sharp decline in domestic prices for Mexican producers.

3.3. Land and Water Policies
Thus, in the 1990s the development paradigm shifted from substantial government
intervention to alleviate poverty, to a neoliberal paradigm with decreasing state
regulation with the aim to open the Mexican agricultural sector to the global market
(Lewis, 2002). This implicated not only the abovementioned key economic reforms,
but also meant the counter-reform on the ejido system and a new national water law.
In 1992, in the midst of the NAFTA negotiations, two legal frameworks were
announced that would transform the way land and water resources were managed: the
modification of Article 27 and the creation of the National Water Law (Shah et al.,
2004).
The amendment of Article 27 was mandated in the new Agrarian Law of 1992
and redefined the three main types of land tenure regimes; social (including ejidos and
agrarian communities), private and public (Bonilla-Moheno et al., 2013). The
amendment also entailed a reform of the legal framework regarding ejidos. Some of its
critics considered the insecurity of the collective tenure and relatively small size of the
individual parcels as main impediments for economic efficiency and therefore
agricultural growth (Lewis, 2002; Barnes, 2009). The reforms to the legal framework
pertaining to ejidos were justified by the objective to overcome these ‘shortcomings’ of
the ejido structure (World Bank, 2001). Some of most important constitutional
modifications entailed the fact that the Mexican state was no longer obliged to
continue with the redistribution of land, that the Mexican state ended the
expropriation of improved privately owned land, and that ejidatarios were given the
option to privatize their ejido (Vázquez-Castillo, 2004). This counter-reform
transformed the ejido system, as it allowed ejidatarios to obtain a legal title over their
land (Wilder, 2002). This enabled ejidatarios, under certain conditions, to legally sell
or rent their land to someone outside the ejido, to sharecrop it, or use it as a collateral
for loans (Perramond, 2008; Bonilla-Moheno et al., 2013). Following the reform, the
government initiated PROCEDE, a voluntary titling and certification program. This
was launched as the primary mechanism to facilitate the transition process from
collective to private land tenure (Herrera Rodriguez, 2011).
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There is a vast amount of literature that analyses the land tenure development
of Mexican ejidos under the influence of the land reform. This literature demonstrates
that despite the free-market paradigm underlying the 1992 reform, this constitutional
modification has not produced wholesale of ejidatorial lands but rather has resulted
into a wide variation across the Mexican territory (Assies, 2008; Perramond, 2008;
Herrera Rodriguez, 2011; Smith et al., 2009; Castellanos-Navarrete, 2015). This variation
can be explained by two factors, firstly because “communal lands are not merely an
economic asset and a commodity that can be sold, but rather a core element of their
identity, social organization and way of life” (Smith et al., 2009: 191). Secondly,
environmental and economic conditions of the different ejidos need to be taken into
account in order to understand the developments of specific land markets (Herrera
Rodriguez, 2012). Previous to land reform of 1992, more than 55 % of the arable land
was concentrated in almost 30.000 ejidos (Calderón Contreras, 2011). In spite of the
expectation that the reforms of 1992 would mean the end to the ejido system, twenty
years later merely an estimated 6-9 per cent of all ejidos in Mexico were privatized
(Barnes et al., 2015).
Simultaneously to the modification of Article 27, the Government of Mexico
reformed the water policy. This altered the existing water policy through the focus on
decentralization, the establishment of formal water markets, and an increased water
user participation in managing the resource (Hearne & Trava, 1997; Wilder, 2002).
These transformations in the water policy were highly promoted and partially financed
by the World Bank (Wilder, 2010). This shift involved the creation of CONAGUA (the
National Water Commission) and the adoption of a new water law, Ley de Aguas
Nacionales (LAN). CONAGUA was established in 1989 as the independent agency,
within the Ministry of Environment, responsible for the administration and
management of water resources (Scott et al., 2010). The LAN was adopted in 1992 and
follows international standards of good water policy, introducing an integral approach
that aims to balance the supply and demand of water through regulatory, economic
and participatory management instruments (Reis, 2014). One of the particularly
important aspects of the LAN is the introduction of water rights concessions, which
are granted through CONAGUA and registered in REPDA, the Public Register of Water
Rights (Registro Público de Derechos de Agua) (Reis, 2014; Scott et al., 2010). As a
consequence of this new law, irrigation management practices were transferred to
water user committees. Before the irrigation management transfer, irrigation units
were sub-sections within irrigation districts. After the transfer these districts were
transformed into modules (módulos), and administered by a water user committee.
The boundaries of these modules are determined by hydraulic considerations
(Kloezen, 2002). This meant that ejidatarios and private growers were divided over
módulos (Wilder & Whiteford, 2006).

3.4 Effects on rural smallholders
These reforms meant a shift in responsibility for agriculture from the government to
the private domain and ejidos, from federal authority to regional responsibility, and
from pricing rules determined by the government to the marketplace (Naylor et al.,
2001). This has affected Mexican rural smallholders in several ways. For example, the
implementation of the free trade arrangement caused a significant decrease in the
prices for basic crops (such as corn) and the limited access to credit decreased the
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competitive capability of smallholder farmers (Mazabel et al., 2014). Escalante &
Catalan (2008) show that in the last decades the products for the external market
(such as horticulture and fruits) show a tendency of growth, due to higher profitability.
At the same time the profitability of the basic crops, fundamental for the daily diet of
millions of Mexicans, show a clear decreasing tendency. The large commercial farmers
with access to technologies and knowledge about the markets have been the main
beneficiaries of these reforms because they were able to take advantage of the
opportunities of the export market (Kloezen, 2002). Although the production of highvalue export crops was already promoted since the green revolution in the 1950s, the
neoliberal reforms highly facilitated the expansion of the agro-export industry
throughout the country (Mazabel et al., 2014). One important aspect of the
abovementioned process of commercialization is that it has been facilitated by an
intensive use of natural resources, especially groundwater. By stimulating industrial
productivity and refocusing Mexican producers on high-value export crops the use of
groundwater intensified (Wilder, 2010). Currently, the aquifers in many areas are
overexploited, which has significant consequences for the equitable access to
groundwater (Hoogesteger & Wester, 2015).
The decreased price of basic crops and higher input prices increased the
necessity of the rural population to intensify or diversify their agricultural activities,
such as investing in technologies to increase the yield or to shift to new (high-value)
crops. Yet, the limited access to credit constrained the ability to invest in new
production techniques, which made it increasingly difficult for smallholder farmers to
compete with larger commercial farmers. This forced many rural smallholders to
search for (additional) income somewhere else. Such as the employment in the agroindustrial or manufacturing sector nearby, or emigration to the neighbouring United
States. Fox & Bada (2008) illustrate that since 1991 there is a “growing gap between the
population that lives in the countryside and the population that lives off the
countryside” (ibid: 437-438, italics in original). In 1991 the agricultural employment was
24 per cent, by the end 2005 this had fallen to under the 15 per cent (ibid). Although
the migratory flows from Mexico to the United States were already present long before
the reforms, the migratory flow to the ‘North’ has significantly increased since the
1990s. In 1990 there were 4,447,000 Mexicans in the United States, in 2007 this number
had risen to 11,812,000, of which approximately forty per cent originate from rural areas
(Tetreault, 2010). Due to the increased emigration, family remittances from the United
States to Mexico have grown five times in one decade. In 1995 the family remittances
accounted for a total of US$3.7 billion and in 2006 this was more than US$23 billion.
This number represented 2.7 per cent of Mexico’s GDP and 66 per cent of its oil
exports. The majority of the remittances are used for basic consumption (Fox & Bada,
2008).
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3.5 Introduction to Peñon de los Baños

Peñon de los Baños is located in the semi-arid Central Mexican region in the
municipality of San Miguel de Allende, in one of Mexico’s primary agricultural states,
Guanajuato (Barrett & Esquivel Longoria, 2013). The rainfall seaon is from May to
October with an average of 35 to 86 millimetres per month. During the dry season,
from November to April, the precipitation is approximately 8 to 18 millimetres per
month (Mahlknecht et al., 2006). The main water source for the municipality, and for a
large part of the state Guanajuato, is the 7,000 km2 Laja River Upper Basin, also known
as the Independence Basin, which is a tributary of the Lerma-Chapala basin (OrtegaGuerrero, 2009). Groundwater is the most important source of irrigation and drinking
water in Guanajuato. The agricultural sector is responsible for 85% of the groundwater
extraction (ESF, 2006). During the last decades, the demand for groundwater has
increased significantly due to the growing commercial agricultural sector and industry.
The high increase in groundwater irrigation in Guanajuato, from around 24,000 ha in
1960 to 250,000 ha in 1990s, has led to the overexploitation of its aquifers (Wester et
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al., 2011). This overexploitation is also experienced in the ejido, the respondents
mentioned that the groundwater level significantly decreased the last decades.
According to one of the ejidatarios, the water level was around the 70 meters in the
1970s, currently they have to pump the groundwater from approximately 180 meters
(Survey 25).
In 1969 the government originally assigned 236 hectares to the inhabitants of
the at that time already existing ejido Peñon de los Baños in Mexico City, to
compensate for their displacement due to the construction of the current International
airport of Mexico (Interview 4; 16).2 Yet, the current inhabitants of Peñon de los Baños
in Guanajuato do not originate from Mexico City, but migrated to this ejido from the
Bajío region in Mexico during the 1970s. According to the respondents, they were able
to settle here due to the fact that the original ejidatarios, not familiar with agriculture,
abandoned the ejido (Interview 12, 17). Currently the ejido consists of 58 households
with a total of 283 inhabitants, of which 40 are ejidatarios.
One of the effects of the neoliberal reforms is directly visible on the way to
Peñon de los Baños. Much of the nearby ejidos have participated in PROCEDE and sold
their land to a large commercial agricultural company (La Minita), which is producing
vegetables for the export on a large scale. Peñon de los Baños has not been able to
participate in PROCEDE due to administrative problems with the original ejidatarios
(Interview 12, 17). Yet, although Peñon de los Baños has not participated in PROCEDE,
some significant changes have taken place. Since decades the main crops cultivated in
the ejido are beans, corn and alfalfa. One important change within the ejido is the fact
that six ejidatarios have recently shifted from the cultivation of these crops to the
production of tomatoes in greenhouses. How this adapted production strategy,
together with other changes related to the agrarian reforms, has affected the
deployment of access mechanisms and the distribution of water control in Peñon de
los Baños will be elaborated in the sections below.

2

http://www.cronica.com.mx/notas/2002/24242.html (accessed 28.03.2016)
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4. (Re-)Producing Rules
This chapter will discuss the role of constitutional rules in shaping the rights-based
access to groundwater in Peñon de los Baños, describe the main characteristics of the
operational rules, and show the role of the water availability, irrigation technology and
institutional arrangements in (re)producing these rules. The analysis combines
secondary data regarding governance structures in ejidos in general with the empirical
data of Peñon de los Baños obtained during this research.

4. 1 Constitutional Rules Concerning Land and Water
Since the right to water is inherently linked to the right to land, the land tenure
arrangements determine who has the right to use groundwater within the ejido. Peñon
de los Baños has two tenure arrangements: the urban zone with individual house lots
(solares) and the individual agricultural parcels (parcelas). The inhabitants of Peñon
de los Baños can be categorized in four types of dwellers: ejidatarios, avencidados
(neighbours), posesionarios (possessors) and pequeño propietarios (small private
landowners) (Torres-Mazuera, 2013).
The ejidatarios are granted with the right to land and are allowed to exploit
their parcels individually (Parral Quintero & Guzmán Ramírez, 2007). When the
ejidatarios arrived in the 1970s, they divided the agricultural parcels over 40 ejidatarios.
Each ejidatario received the right over five hectares of agricultural land, consisting of
four hectares of land with access to irrigation water and one hectare of rain-fed land
(Interview 1). Due to the hydrological conditions, the irrigated land and rain-fed land
are located separately from each other, to provide every ejidatario with the equal
amount of irrigated land (Interview 12). The individual right of an ejidatario over his or
her parcel does not form a private property, but is based on usufruct. Literature shows
that this usufruct right is tied to many rules embedded at the constitutional level, since
these constitutional rules form the template for the local communal governance (Bray,
2013). The amendment to Article 27 in 1992 introduced some important changes to this
template. For example, before the amendment the law stated that land belongs to the
tiller. In other words, ejidatarios had to work their own lands and could not leave it
unused or rent it out. Ejidatarios who did not work their parcels for two consecutive
years would lose their usufruct rights and the plot would return to the ejido (Nuijten,
1997). After 1992, it was not obligatory anymore for ejidatarios to work their own land
(Férnandez, 2012). Another important constitutional modification, particularly for this
ejido, was the fact that after 1992 ejidatarios, who did not sell or rent their parcels, were
allowed to enter into joint ventures with external investors or form associates among
themselves (Vazquez-Castillo, 2004). Next to the right to land, ejidatarios have full
rights in the ejido assembly. This is the primary authority of the ejido in which internal
regulations are formulated and modified (Garcia Amado et al., 2012). Avencidados are
individuals who live in the ejido, but are formally not entitled with access to
agricultural land and have no voting right in the ejido assembly (Torres-Mazuera,
2013). Posesionarios hold temporary usufruct rights to agricultural parcels that
ejidatarios are currently not using, but they are not considered ejidatarios and
therefore cannot participate in the decision-making entity of the ejido. The communal
assembly, represented by the municipal delegate, represents all residents of the
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community. The present role of the ejido and communal assembly will further be
elaborated upon in chapter 6 about the access to authority.
For ejidos that have not participated in the voluntary certification program
PROCEDE, such as Peñon de los Baños, inheritance remains the main mechanism
through which people are able to acquire the ejidatario status. The majority of the
current ejidatarios are the ones that were originally granted with the ejidatario status
when they migrated from the Bajío to Peñon de los Baños in the 1970s. At that time
only Mexican males from 16 years or older, or women if widowed or the sole family
provider were eligible to become an ejidatario (Wilkie, 1971). Furthermore, individuals
applying for an ejido plot should have lived in the village for at least six months
previous to the request and make a living off agriculture (Nuijten, 1998). The other
current ejidatarios are the children or spouses of these first ejidatarios, who inherited
the land of their deceased father or husband and thus became the replacement
ejidatario. The majority of the avencidados and posesionarios in Peñon de los Baños are
the children and extended families of the first ejidatarios that settled in the ejido.
Although the small private landowners officially do not form part of the ejido land
tenure regime, the seven households of pequeño propietarios that live at the border of
the ejido have been formally included in some aspects of the ejido. One important
aspect of their inclusion in the ejido is their access to potable water, which is provided
from the same well as the residents of the ejido. Therefore they have been included in
the sociotechnical organization of the distribution of potable water.

4.2 Water Distribution Rules

There are two wells (see figure 3) that provide the ejidatarios and posesionarios with
their entitled irrigation water. These two wells are only used for agricultural purposes.
Both have officially been registered by REPDA in 2000, and have thereby separately
been granted with formal concession titles to extract a limited volume of groundwater.
3
These concession titles are valid for a period of ten years and automatically give the
water users the permission to drill deeper or to dig another well within a designated
area if this well breaks down.
3

REPDA, http://www.conagua.gob.mx (accessed on 30.03.2016)
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Although both wells have officially been granted concession rights in 2000, the
decision-making processes on collective choice and operational level were already
organized for a much longer period. When the first ejidatarios arrived in the 1970s
there was one well in the ejido, but it did not function anymore. In 1976 they repaired
this well and all the ejidatarios together constructed a second well. This investment in
the irrigation technology increased the collective technical water control of the ejido,
since these wells enabled them to extract sufficient groundwater for all the water users.
The division of the two wells, together with the division of the parcels, was formally
established in ejido assemblies with the aim to provide an equal amount of water to
each water user. The design of the irrigation system shows the inherent sociotechnical
nature of the irrigation system, and the interrelation between its three constituent
elements: water, irrigation technology and forms of organization. Based on the spatial
distribution of the groundwater and the location of the different parcels, the ejido
assembly agreed upon a division of the agricultural parcels (Interview 1, 6, 12). These
parcels have been divided over well I and well II, the areas corresponding to both wells
are illustrated in figure 3. The division of the water users over the two wells, and the
determination of the number of hours each person was entitled to irrigate was based
on the capacity of the pumps and the location of the individual parcels. The pump of
well I was stronger and therefore the water flow from well I had more volume than the
water flow from well II (Interview 6, 7, 10). The water distribution of both wells is
regulated by a rotation system, in which ownership refers to the right to use a certain
proportion of the available water flow for a certain time. The water users of well I have
the right to irrigate for 24 hours every 20 days, and the users of well II have the right to
use the water flow for 36 hours every 24 days.
The constitutional rules not only determine who has the right to use the
resource, they also determine that only the entitled users are eligible to participate in
decision-making processes concerning the distribution and maintenance of the wells.
Generally, both the collective choice rules and operational rules are made separately,
since the management of each well is organized separately. Both wells separately
arrange the distribution of water amongst their users, the payment of the fees to
CONAGUA and the Federal Electricity Committee (CFE), and the maintenance of the
pump. The water user committees are responsible for the water distribution among its
users and the maintenance of their own pump. When a pump breaks down, the costs
required to repair the pump are exclusively shared amongst the water users of the
specific pump (Survey 27). Each well has a pocero; he or she is in charge of the
maintenance of the well and the collection and payment of fees. The water users of
each pump elect their pocero, who can be in this position for an undetermined period
of time. If the water users are not satisfied with the functioning of the pocero, he or she
can be replaced. One of the reasons that can lead to discontent amongst the water
users is the fee charged for their work, which each pocero can determine by him- or
herself. The pocero of well II has been unchanged for fifteen years, the pocero of well I
was changed three years ago due to high fees (Survey 15). The two water user
committees rarely organize assemblies, assemblies only take place when the well
breaks down, or to collectively decide to turn off the pump for a day because nobody
wants to irrigate due to heavy rain or festivities (Interview 7,8).
Despite the fact that the different water user committees have their own
decision-making processes, the two committees worked together to modernize their
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irrigation system. In the beginning,
when the ejidatarios started using
the two wells, the water was
transported to the different parcels
through small canals. This meant
that the water was distributed
through the land and therefore a lot
of water got ‘lost’ during the
transport to the particular parcels
(Survey 23). About twenty years ago,
the ejido modernized its irrigation
system, which was partially financed
by governmental assistance. This
modernization entailed the
installation of surge irrigation, which
reduces water ‘losses’ from the well
to the field through the piping of the
whole system. The pipes were
installed alongside the borders of the
plots and connected the parcels to
the designated tube well.
A valve was installed every 107 meters, on each parcel, if this valve is opened the
water flows onto the parcel (Interview 1, Survey 25). This form of landesque capital had
a positive social effect of technology for all water users, since it increased the technical
water control. This network of pipes and valves also directly restricts the access to
water from these wells for people without access to agricultural lands. Hence, the
network of pipes and connected control valves provide the water users of each well of
their equally entitled time of water every 20 or 24 days. The technical control and
organizational control are intimately related, since the irrigation technology makes it
relatively easy for the water users themselves to control the use of the groundwater. 24
hours a day, during the whole year, someone is entitled to use the groundwater to
irrigate his or her parcel. According to one of the poceros, if someone wants to use
water when it is not his or her turn, the entitled irrigator can easily notice that the
water volume diminishes (Interview 6). Hence, the technological characteristics of the
irrigation system constrain the illegal access to irrigation water. Although it is socially
accepted to exchange complete or partial irrigation turns this rarely happens, since all
the users are highly dependent on their water hours to irrigate their parcels (Survey 1,
5, 15, 16, 17).
One important distinction in the rules of the two wells concerns the payment of
the electricity bills. The phased elimination of the electricity subsidies led to an
increase in the tariff of electricity, which consequently led to higher monthly bills for
pumping the groundwater. Six years ago, the water users of well II decided to stop
paying the CFE in disagreement with the high tariffs and because they suspect the CFE
of charging extra consumption (Focus Group). They joined the CPMAN, a peasant
group protesting against the high fares of CFE (Interview 1, 10).4 In the past six years of
4
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refusing to pay for their electricity, well II has accumulated a debt of approximately
600 thousand Mexican pesos with the CFE (US$33,743), which they refuse to pay until
they reach an agreement with the CFE about a fair price (Focus Group). This means
that they are illegally making use of electricity to pump the groundwater for the
irrigation of their plots. The CFE is aware of this illegal use and occasionally sends a
CFE official to Peñon de los Baños to cut of the electricity to the well. The past year,
the ejido was visited three times by an official from the CFE (Interview 10). The affected
water users solve this by either reaching an arrangement with the specific official to
connect it again, or they pay someone 500 pesos (US$28) in order to connect it for
them. Generally, they are able to make use of electricity the same day (Interview 4).
This illegal use of electricity can be seen as a form of resistance against the high tariffs,
as “a kind of forcible poor tax to replace the gifts and wages they no longer receive”
(Scott, 1985: 20). It can be perceived as a form of resistance against the change in the
contextual elements of their irrigation system, which decreases their socio-economic
and political water control. The change in the agrarian structure, in the form of the
phased elimination of the electricity subsidies, combined with the increased use of
electricity due to lower water tables increased the costs to maintain the technical water
control. Though, some of the water users of this well are worried what will happen if
they will be forced to pay their debt. Well I also receives high bills of the CFE, but
collectively decided to continue paying for the electricity in order to secure their
technical water control (Interview 5; Survey 25).

4.3 Rules Concerning Potable Water
Although the focus in this thesis is primarily on the use of groundwater for agricultural
purposes, it is important to briefly describe the formal and informal rules that shape
the mediation and maintenance of the access to potable water. About thirty years ago
the ejidatarios constructed the current well for potable water, which also makes use of
groundwater. It is not in the possession of an official concession title from CONAGUA
yet, but the municipality and CFE recognize the well (Interview 6). Similar to the
organization of the irrigation wells, an elected pocero is in charge of the distribution of
the potable water, the collection and payment of the fees, and the maintenance.
Currently, the pocero of well I is also the pocero for the well for potable water.
Different from the irrigation wells is that all households have the right to potable water
and each water user has the right to participate in decision-making processes. This
well provides the households within the community of their daily water use, and the
farmers with cattle with drinking water for their animals. The monthly fees (electricity
for the pumping) and costs for maintenance are shared amongst all water users. The
costs are divided over the use between drinking water for animals (40 per cent) and
domestic use (60 per cent) (Interview 2, 6; Survey 21).
All the houses are connected with a tap to the piped network of this well. This
tap provides them with the access to the potable water. In contrast with the pumps for
the agricultural wells, the well for potable water is not pumping constantly. The water
users collectively decided upon this since they started using this well because “they do
not need water the whole time” (Survey 30). This means in practice that people cannot
access the groundwater through their tap anymore after a certain hour in the evening.

23

4.4 Conclusion
This chapter has shown that the right-based mechanisms of access to groundwater for
irrigation are highly shaped by constitutional rules. Based on the collective character of
the ejido tenure arrangement, the irrigation system has taken the form of a common
property resource in which ejidatarios and posesionarios are formally included. The
operational rules of this irrigation system are greatly influenced by the hydrological
characteristics, the location of the parcels, the irrigation technology, and the costs for
running this technology. These elements shape how the access to groundwater is
mediated and maintained. Formally, the water control of both wells is based on the
principle of equitability. The available flow of water is equally distributed over all
water users. The organizational water control is also equally distributed, since the
technological features of the irrigation system enables all ejidatarios and posesionarios
to gain access to their entitled irrigation turn and mediate the access of others.
Moreover, the legal structure determines that all water users are entitled to participate
in the collective choice rule-making processes. Though, as emphasized by Ribot &
Peluso (2003), not only rules shape the access to resources, the actual distribution of
benefit flows is highly influenced by structural and relational mechanisms. The next
chapter will focus on how the groundwater is actually used and by whom, and how the
divergent use shapes the patterns of access to groundwater within Peñon de los Baños.
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5. Agricultural Production

How the different farmers use their irrigation turn is shaped by the configuration of
the agrarian relations. This section analyses the influence of the agrarian policies on
the agrarian structure in the ejido. This is done through an analysis of the empirical
data on the role of access to markets, capital, labour, and technology of the different
farming households in gaining and maintaining access to groundwater. Households
are understood here as a group of people that lives in the same house, and shares the
same food.

5.1 Access to Markets
The ability for someone to benefit from a resource can depend more on whether that
household has access to markets, than whether they are legally entitled to use the
resource (ibid, 2003). Of the 29 households with access to land and water, which
participated in the survey, 27 are using their own land for agricultural production. The
other two households are currently renting their land to either another ejidatario, or a
relative from outside the ejido. At present, the 27 households use their parcels to
produce beans, corn, alfalfa and tomatoes. Table 1 shows the use of the parcel per
household. Why the different households cultivate the crops they do, and how this
shapes the ability to commercially benefit from groundwater, will be elaborated below.
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Crops

Mainly for own
consumption

Tomatoes + beans, corn
and/or alfalfa
Alfalfa
Beans and Corn
Alfalfa + Beans and/or
Corn
Total

Mainly to sell
6

1
2
12

1

14

13

6

Table 1: Crops cultivated on parcel per household

In the early years of the ejido, all the parcels were utilized for producing traditional
crops, mainly corn and beans. The implementation of the neoliberal policies, especially
the ratification of NAFTA, decreased the economic viability of these crops.
Nevertheless, at present, only on two parcels within the ejido neither corn nor beans
are cultivated. On the remaining parcels either beans or corn (or both) are still
cultivated on a part of the plot. The majority of the beans and corn are not produced
with the intention to enter into exchange relations. Instead, the yield is primarily used
for own household consumption. This because of the low price, but also because it has
become increasingly difficult to sell the yield, mainly due to the low production
volumes of the individual parcels. The wife of an ejidatario mentioned that “not even
tortillerías want to buy it” (Survey 1).5
Next to the beans and corn, the forage crop alfalfa is cultivated on the majority
of the parcels. About sixty per cent of these households produce the alfalfa as feed for
their own animals. The majority of these farmers have between one or five animals
(mainly cows and sheep), which they use for the production of milk, cheese and meat.
A few households are involved on a bigger scale in the production of dairy and possess
around twenty cows and sell between the 120 and 200 litres of milk daily. The
remaining forty per cent cultivate the alfalfa with the purpose of selling it to farmers
with animals inside or outside the ejido. This is a highly attractive crop, because it is
easy to manage, the water demand fits their collective irrigation scheme, and it
provides them with a continuous production and a relatively secure market (Interview
6, 17; Survey, 10, 14, 29). After the alfalfa is sown the farmers can cut the crop almost
every month for six years and sell their yield for approximately US$57 per hectare,
which means a relatively stable income every month. Although alfalfa has a higher
water demand than beans or corn, the irrigation scheme enables the cultivation of
alfalfa since the land can be irrigated monthly. Moreover, alfalfa is a resilient crop, for
example when well II broke down in January this year the farmers were not worried
about their alfalfa, because they were certain that their alfalfa would survive with an
irrigation turn less (especially in the cold month of January) (Survey 13). Despite these
benefits, the inversion required for sowing alfalfa is relatively high for many farmers in
the ejido. The seeds form the main costs, the price of the seeds vary between US$220
and US$275 per hectare. For some of the households with a limited access to capital,
the relatively high production costs can be a constraining factor. For example, one
ejidataria, who is a widow and lives alone, used to cultivate alfalfa but now only has
5
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corn and beans on her parcel, because she does not have the money to sow alfalfa
(Survey 16). Moreover, because of the vast amount of alfalfa producers, the supply
increasingly exceeds the demand and it becomes more difficult to sell their yield at a
good price (Survey 29).
As mentioned above, a new (non-traditional) crop and associated production
technique has been introduced in the ejido recently. About eight years ago, the ejido
was approached by the Global Justice Center. This is an American organization which
initiated as a social movement against neoliberal corporate globalization. The effects of
NAFTA on the Mexican economy became their primary focus, therefore they located
their center in Mexico (in San Miguel de Allende).6 In line with this mission they
supported six ejidatarios in Peñon de los Baños in the diversification of their
agricultural production. The respondents had different explanations for why only these
six were involved. Among the majority of the non-greenhouse owners, the main
explanations were the already high access to capital of the involved farmers and their
privileged access to social relations. This privileged access to social relations of the
families involved ensured them of the knowledge about this opportunity. Three of the
six participants are brothers from the same family. Some of the non-greenhouse
farmers emphasized that they were not aware of this opportunity because they were
not informed (Interview, 9; Survey 7, 10, 27, 29). The greenhouse owners ascribed the
lack of involvement by other farmers to their refusal to take entrepreneurial risks
(Interview 11, 17; Survey 12, 25).
The involved ejidatarios and the center together decided to build one
greenhouse for the organic cultivation of tomatoes. With a revolving loan of US$9,000
from the Global Justice Center they constructed the greenhouse of 600 m2 on the
parcel of one of the participating ejidatarios. This greenhouse started as a cooperative,
called El Pipila, which collected the first harvest in 2008. In the beginning the Global
Justice Center organized a workshop for them, where they were provided with
technical instructions of the construction and cultivation of drip irrigation. This
enabled them to acquire the knowledge to effectively manage the greenhouse (Survey
12, 30). The expenses of the greenhouse were shared among the involved ejidatarios.
The tomatoes were mainly sold at Via Orgánica, a shop in San Miguel de Allende
where primarily local and organic products are sold (Survey 6). Soon it became clear
that the collaboration in the cooperative was not functioning very well. The ejidatario
that was in charge of the organization of the greenhouse for example stated; “working
in groups does not function very well because one person puts a lot of effort, another
one puts less effort and another one is not doing anything” (Survey 25). At present,
they do not work collectively anymore. The greenhouse that once belonged to the
cooperative is now used by the household with the right to the parcel on which that
greenhouse was built. Despite the fact that the people involved quickly lost their
interest in El Pipila, the interest in greenhouses did certainly not decrease.
This continuing interest can primarily be ascribed to the profitability of
tomatoes. In contrast with the tendency of decreasing profitability of traditional crops,
the profit margins in the vegetable sector increased. Although the price per kilo for
tomatoes does highly vary due to dynamics in supply and demand, all the greenhouse
farmers emphasized that the production of tomatoes is more profitable than the
6
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cultivation of the traditional crops. It is a continuous production, as explained by one
greenhouse farmer: “the greenhouses delivers every eight days, the corn needs at least
six months” (Interview 11). Moreover, contrary to the increasing difficulties faced by
people who intend to sell their corn, beans or even alfalfa, the producers of the
greenhouses do not face major difficulties in selling their yield. Although none of the
greenhouses has a formal contract with purchasers to sell their products, all the
greenhouses have some informal agreement with specific shops to sell parts of their
yield on a regular basis. Four out of the six greenhouses farmers still produce their
tomatoes organically, the other two have switched to conventional production due to
the high production costs of organic farming (Interview 11; Survey 11). The organic
farmers mainly sell their produce in two organic shops in San Miguel de Allende
(Natura & Vía Orgánica), where they receive between 15 and 17 pesos (US$ 0.85 – 0.95)
per kilo for their tomatoes. These stores want to buy their products from different
local, organic producers, therefore only a part of their yield can be sold there. Due to a
lack of further demand for organic tomatoes, the remaining tomatoes are sold
conventionally. In the conventional market the price varies between the 3 and 6 pesos
per kilo (US$0.17 – 0.34) (Interview 11; Survey 11, 12, 30).
This enduring interest is resembled in the proliferation of greenhouses in the ejido
since the construction of that first greenhouse. As one greenhouse owner explains: “El
Pipila didn’t function because it doesn’t exist anymore, but it did function because it
opened a lot of doors. It gave the opportunity to learn about greenhouses and the
production of tomatoes, which was very unknown. So, this greenhouse gave the
knowledge about how to produce tomatoes and this served very well” (Survey 30). In
2008, four ejidatarios applied and received governmental assistance to construct a total
of eight greenhouses for individual use via SAGARPA, the Agricultural Development
Program of the Ministry of Agriculture, Livestock, Rural Development, Fisheries and Food .7
These requests were merely from members of the cooperative, one even applied for the
assistance in the construction of three greenhouses. Seven out of these eight
greenhouses were almost double the size of the first greenhouse, 1100 m2. The
construction of each greenhouse of this size amounts up to US$20,000, of which
SAGARPA paid about ninety per cent and the applicants had to pay the remaining ten
per cent themselves. After these programs there have been opportunities with other
governmental programs to receive assistance for the construction of a greenhouse. The
percentages of the governmental assistance and their own contribution differ between
90-10 per cent and 60-40 (Interview 8, 16; Survey 11, 30). Currently there are 13
greenhouses in the ejido, divided over six agricultural parcels, of which only one
greenhouse farmer has not been a member of the cooperative. During the fieldwork,
many of the non-greenhouses farmers stressed their interest in constructing a
greenhouse as well. In January last year, many of them were invited to visit an event
where information about greenhouses was provided (Interview 4). This was organized
by CONAZA, a department of SAGARPA, which has as its objective to promote the
development of arid zones. Although the current greenhouses are mainly concentrated
among a few well-positioned families, their participation in governmental assistance
programs for the construction of their greenhouses has increased the access to these
assistance programs for other farmers in the ejido (Survey 30).
7
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The agrarian reforms have decreased the ability to commercially benefit from
groundwater while producing traditional crops in the ejido. The cultivation of
tomatoes in greenhouses is a way in which households have been able to increase their
commercial benefit from groundwater. Access to this new market relation has
primarily been shaped by the differentiated access to capital and social relations.
Moreover, this new market relation increased their access to knowledge, and further
increased their access to capital. Consequently, this has led to the concentration of the
greenhouses among the first families involved.

5.2 Access to Capital
5.2.1 Main Sources of Capital
Even with governmental assistance, in order to sow alfalfa or to establish a greenhouse,
people need to have access to a relatively high amount of capital. With only the
cultivation of alfalfa and traditional crops it is difficult to gather sufficient money to
invert in new production techniques (Interview 5, 10; Survey 10, 14, 23). In order to
soften the negative effects of the neoliberal reforms, the Mexican government initiated
programs such as PROCAMPO. The cash payments per hectare that PROCAMPO
provides are received by almost all the farmers, except the ones that are sharing a
parcel with another farmer. The exact amount received differs per farmer due to
various reasons. For example, at the time of registration for the program in 1993 not all
the hectares were cultivated according to the conditions of the program, or simply not
all the hectares were registered. Generally, every parcel owner receives between the
US$160 and US$190 annually to assist in the expenses required to cultivate their fields.
These cash transfer programs do assist the farmers with capital for certain expenses for
their production, but it is not sufficient. With the implementation of the structural
reforms, access to credit also became increasingly restricted. Consequently, it has
become more difficult for farmers to get loans to invest in their agricultural practices
(Survey 16).
One owner of two greenhouses explained: “you need to have capital to set up a
greenhouse, but it is very difficult to make capital here, the ones that can make capital
are the children in the United States, or one should dedicate him or herself to
something else. For me the cows and my children in the North have been very
important” (Survey 25). Besides agriculture, the main sources of income in the ejido are
off-farm activities, and remittances from the United States. Guanajuato is one of the
‘traditional’ sending states of migrants to the United States (Fox & Bada, 2008). In 2010
it was estimated that Guanajuato occupied the second place in the migratory intensity
rates to the United States within the national context. About 7.76 per cent of the
households in the state of Guanajuato receive family remittances (CONAPO, 2010). In
almost every household in Peñon de los Baños at least one or two children have
migrated to the United States temporarily or permanently, the majority illegally. Of
the 29 surveyed households, 22 households have between one or five family members
living in the United States. Half of these households receive remittances on a structural
basis, and the other half only when there is a specific need. There are a few households
where the man has worked or still works on a temporarily basis in the United States to
earn money for specific expenses, mainly for the construction of their houses. One of
the ejidatarios is temporarily renting out his agricultural parcel to another ejidatario

29

due to his frequent journeys to the ‘North’ (Survey 29). Many respondents emphasize
the importance of the remittances for their basic needs. One ejidatario stated that
“without remittances it is not possible to live in the ejido (Interview 5). Next to
remittances and agriculture, off-farm activities provide an important source of income
for many households. In 19 of the 29 households at least one member is working six or
seven days a week at a company in the nearby area. These jobs provide the households
with a secure income each eight days.
5.2.2 Required Capital
Although none of the ejidal parcels are unused, how this land is used and with which
commercial benefits highly differs. In order to be able to live off the land, capital is
required to invest in production technologies. The ones with a higher access to capital,
mainly the households with greenhouses, have been able to invest in their production
techniques and shift to the cultivation of the high-value crop and secure future
production cycles. In other words, they have been able to increase their landesque
capital. Smallholders with limited access to capital have not been able to invest in
agricultural production beyond the required inversion for their current crop. Hence,
the differentiated access to capital shapes the different uses of agricultural land.
Furthermore, the engagement in different agricultural activities further increases the
economic differentiation, since the ability to commercially benefit from the land and
groundwater highly depends on what is produced. Thus, the agrarian reforms triggered
a change in the agrarian structure, which meant that in order to commercially benefit
from the entitled groundwater, access to capital, social relations and markets became
increasingly important.
Capital is not only required to potentially increase the ability to commercially
benefit from groundwater, but also fundamental in order to maintain access to
groundwater in two ways. Firstly, the structural formal access fees have to be paid in
order to maintain formal access to the entitled irrigation turn. These access fees entail
the monthly fee of the pocero, the oil for the pump at each irrigation turn, and the
electricity costs (although currently only well I is paying those). Generally everyone is
able to pay these formal access fees, but if someone is not able to pay their fees
formally they lose the right to their irrigation turn. Secondly, access to capital is crucial
for accidental access fees (Survey 15). Accidental fees occur when for example the well
breaks down or when the ejido assembly decided to modernize their irrigation system.
These costs are divided over the affected water users. The costs to repair the well can
be very high and have to be paid within a relatively short amount of time in order to be
able to extract the groundwater as soon as possible again (Survey 13). In other words,
to maintain or increase the collective technical water control. Although until now
everyone has been able to pay these costs when required, many water users do have to
take specific measures in order to gather the money. For example, to work for a while
in the United States, sell certain assets, or reach out to relatives that have migrated to
the United States (Survey 22, 23, 29). The broader agrarian structure also influences the
access fees, since the described overexploitation of the aquifer has also affected the
water availability in this ejido. “Since more or less fifteen years there has been less
water here. So much exploitation, those companies exploit without any measurement,
if they need water there is no limit and they have the means” (Survey 30). “The volume
of water that we receive during our irrigation turns is less than before, before I could
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irrigate 2.5 hectares, now only 1.5” (Survey 19). Thus, this change in the broader
agrarian structure directly affected one of the constituent elements of the irrigation
system in the ejido, water. Consequently the costs for pumping and maintenance
increased, which constrains the technical water control for the water users in Peñon de
los Baños.

5.3 Access to Labour
This change in the internal agrarian structure, due to the diverging activities of the
households is also related to the access to labour. In order to benefit from the
groundwater, labour is required. Although the right to the parcels and irrigation turns
is granted to individuals, in practice the labour is often undertaken by different
members of the household. As one greenhouse owner described: “the truth is, the land
belongs to the one that works” (Survey 30). The land needs to be prepared, the seeds
need to be planted, the land needs to be irrigated, and the yield needs to be harvested.
The beans, corn, and alfalfa have a relatively low labour demand. The work required
for the agricultural parcels where only these crops are grown are in most cases shared
by one or two members of the family. Yet, the labour supply of many families in the
ejido is highly decreasing. The first generation ejidatarios, which have actively worked
on their lands since the 1970s, is growing older. Many of their potential heirs are
increasingly disintegrating from the ejido due to off-farm activities (Interview 17, 18).
For example, one of the elderly ejidatarios that is not capable to work anymore does
not have any family member in the ejido that can take over the tasks in the field, nor
the capital to contract a peon. Therefore she rented her land to one of her brothers
who does not live in the ejido, and this brother contracted someone in the ejido for the
cultivation of his alfalfa on that field (Survey 4).
Moreover, some of the younger ejidatarios choose to engage in other activities.
The low labour demand of traditional crops enables many ejidatarios and posesionarios
to work outside the ejido (Survey 9). In contrast, the greenhouses have a higher labour
demand. One greenhouse owner stressed “a greenhouse is more work than a parcel
without a greenhouse, there is work daily” (Interview 11). In the majority of the
greenhouses the whole family is involved in the required labour, the work on the land
but also the selling of the produce. Moreover in all the greenhouses one or two peones
are contracted when needed. These peones are from neighbouring communities, since
“all the peones from Peñon de los Baños are in the ‘North’” (Interview 13). The
inversion in the greenhouse as a form of landesque capital to increase the future
production also relates to providing access to labour for the family, for now and for in
the future. “I still have to pay back the loan for my inversion but my children now have
a place to work, I have a place to work, that is a small compensation. It is not going to
be work for a year, at best it will be for the whole life” (Survey 30). By controlling the
physical access to land with landesque capital the greenhouse farmers are able to
provide work for their family.

5.4 Living off the land?
One important effect of the agrarian reforms on the rural smallholders in Mexico has
been the increased diversification or intensification of their agricultural activities
and/or the engagement in off-farm activities. In Peñon de los Baños the diversification
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and intensification processes primarily entail the proliferation of greenhouses. Within
this study it has not been possible to conduct a comprehensive study on the livelihood
strategies of the different households. Though, through the surveys, general data has
been collected concerning the household composition, occupation, agricultural
production and other relevant aspects. Based on this data, the households that make
use of ejidal parcels can be divided in three categories to illustrate the divergent role of
their agricultural parcel in their livelihood strategy. The key factor in classifying the
different households has been the percentage of working members that work on their
own land and/or are engaged in off-land activities. Off-land activities include
employment in the region, but also temporary work in the United States. Working
members per household vary between four and zero, more detailed information on the
household size and working members per household can be found in the annexes I and
II.
Household Categories:
1. Pre-dominantly agriculture on own land: These households are characterized by
the fact that none of the working members of the household are engaged in offland activities.
2. Agriculture on own land and off-land activities: These households combine
agriculture on their own land with off-land activities, maximally 50 per cent of
the working members are engaged in off-land activities.
3. Pre-dominantly off-land activities: These households are characterized by the
fact that more than 50 per cent of the working members of the households are
engaged in off-land activities).
Land Use
Greenhouse(s)
and traditional
crops
Greenhouse(s),
traditional crops
and dairy
Traditional crops
Traditional crops
and dairy
Rent
Total

1. Pre-dominantly
agriculture on
own land
2

2. Agriculture on
own land and offland activities
2

3. Pre-dominantly
off-land activities

6
2

7

2
3
3

10

10

2
9

Table 2: Role agricultural parcel per household (Traditional crops refer to corn, beans and alfalfa)

Table 2 illustrates that the majority of the households not only focus on cultivating
crops on their parcels, but are also engaged in off-land activities. The households that
use their labour force only for the agricultural production on their own lands, the
majority does not only produce the traditional crops. Since, as almost all the
respondents emphasize, merely the cultivation of the beans, corn and alfalfa is not
sufficient to meet their basic needs. “You need to have another thing, because with
only corn, beans and alfalfa it is not possible to live off the land” (Interview 16). The
three households that are not engaged in off-land activities and only produce the
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traditional crops consist of small households with a limited access to capital and
labour, which constrains them to diversify their agricultural production or to engage in
off-farm activities. One of the households consists of three unmarried sisters, of whom
one emphasized that she would also like to have a greenhouse but “because we are
only women we can’t, because we don’t have a husband to help us” (Survey 17).
The differing role of the parcels in the livelihood strategies of the households is
shaped by, and in turn also shapes, the agrarian structure in the ejido. This
configuration of the agrarian structure shapes the distribution of the socio-economic
and political water control within the ejido, which shapes the distributional patterns of
groundwater. This socio-economic and political water control is highly shaped by the
differentiated access to capital, labor and markets, but is also shaped by, and in turn
also shapes, the technical water control by the differing access to and use of
technology. How technology directly and indirectly shapes the dynamic patterns of
access to groundwater will be discussed below.

5.5 Technologies Related to Production Strategy

Surface irrigation is utilized on the majority of the parcels. This means that earthen
canals guide the water through the parcels. On the parcels with greenhouses, drip
irrigation is deployed. Unlike surface irrigation where the whole soil is wetted every
irrigation turn, drip irrigation is applied close to the plants so that only part of the soil
where the roots grow is wetted. An important aspect of this irrigation technique is that
it requires a more frequent application of water than the assigned irrigation turns
every 20 or 24 days. The majority of the greenhouse farmers irrigate on a daily basis.
Thus, the shift to the cultivation of tomatoes meant a shift in their water demands,
which did not fit with the monthly irrigation turns. Currently all the greenhouses have
access to at least one water reservoir, where the water from the irrigation turns can be
stored and used when necessary. All the greenhouse farmers said that their entitled
irrigation hours provide them with enough water to fill their reservoir. Depending on
the size, they need between two or three hours to fill their reservoir. The remaining
hours are used to irrigate other crops on the parcel, mainly corn and alfalfa. Some of
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the greenhouse farmers mentioned that a full basin provides them with enough water
to irrigate their crops until their next turn (Survey 25; Interview 11). However, the
majority has an arrangement with either another greenhouse farmer or a relative (with
the right to water) to exchange two or three irrigation hours, in order to fill their
reservoir again (Survey 11, 12, 18). The adherence to the rules of the rotational system of
both wells is fundamental for maintaining the organizational water control. This new
irrigation technology and associated water demand required a more flexible
deployment of the rotational scheme. Due to their access to social relations and
technology, the greenhouse farmers were able to reshape the organizational water
control through a change in the rights-based access mechanisms. In the sense of
informal arrangements enabling the flexible exchange of irrigation hours to fill their
basin.
Drip irrigation is often promoted as one of the solutions for water scarcity due
to the increased efficient use of water. According to the World Bank, drip irrigation
uses 30 to 50 per cent less water than surface irrigation (World Bank, 2006). Yet, this
assumed efficiency in water use is debated by scholars, since the realization of these
increased efficiency expectations are highly dependent on the specific operational
conditions (van der Kooij et al., 2013). Within this study it has not been possible to
measure the water use efficiency of the different irrigation practices. Yet, interestingly,
all the greenhouse owners stressed their more efficient use of groundwater. This was
highly doubted among the non-greenhouse owners. The majority emphasized instead
that the greenhouses use more water. This increased use of groundwater by the
greenhouses was mainly explained due to their structural illegal use of potable water
for irrigation. The first greenhouses that were built after the first (cooperative)
greenhouse did not have a reservoir to store their water. Instead potable water was
frequently utilized to irrigate their vegetables. In order to irrigate on a daily basis, they
connected hoses to the piped network that is connected to the well of potable water,
which is formally only meant for human and animal purposes (Interview 1, 2 5, 6, 10;
Survey 6, 9, 15, 17, 22, 23). The fact that they were able to illegally access the piped
network of potable groundwater is intimately linked to the location of the greenhouses
and the technologies of the greenhouses. All the greenhouses are located on parcels
nearby the urban zone, where the piped network for potable water is located. This
location enabled them to have technical water control over the potable water. The
hoses discretely connected to the greenhouses, which are covered with thick plastic,
enabled them to hide their illegal use of potable water (Interview 5, 9).
Although all the respondents were aware of their use of potable water, some
explained it as an illegal use and others explained this as an informal agreement. The
majority of the respondents explained that in the beginning ‘greenhouse’ farmers
arranged a communal assembly with the community to ask their permission to use the
potable water for irrigation. In this assembly the farmers reached an agreement with
the community to use the potable water for one year, for which they had to pay an
extra access fee (Interview 2, 12, 17). Thus, through the social acceptance of the
community they were able to secure their access to extra groundwater. After that year
they would only be allowed to use their irrigation turn and therefore had to build a
reservoir (Interview 6, 17). Yet, this agreement has not been respected by some of the
greenhouse owners. The use of the potable water by the greenhouse farmers has
affected the availability of potable water in the households (Survey 10, 16, 24; Interview

34

9, 17). As explained above, the well for potable water is turned on and off twice a day,
this system provided the households with water until approximately ten or eleven in
the evening. In order for this water distribution system to function well, the social
requirements have to be met. Some respondents mention that since the establishment
of the greenhouses the water finishes already around seven. “When all the greenhouses
were using the potable water, the well started to give less water, because they were
using it exaggeratingly and the well could not rest anymore” (Interview 17). The
inconformity increased among some of the residents of the community and they
decided to contact CONAGUA, to put a halt to this illegal use. The visit of an official of
CONAGUA has led to the placement of taps with a water meter for the greenhouses. It
was decided they can make use of this tap to wash their hands or their vegetables if
necessary, and are charged the same fee as a household. This means that the
greenhouses are now formally included in the sociotechnical organization of the
potable water. Though, during the collection of the empirical data, some people were
still highly certain that some greenhouse farmers were still illegally using the potable
water.
Thus, the establishment of the greenhouses changed the socio-economic and
political water control due to a combination of their increased ability to benefit
commercially from the groundwater with the different production techniques, and the
differentiated water demand. This implied a change in the technical water control. The
operational rules were based on the principle to provide an equitable distribution of
groundwater, based on an equal demand of all water users. The establishment of the
greenhouses led to different water demands, which required a change in the
organizational water control. In order for the drip irrigation to function well, the
exchange of irrigation hours with greenhouse owners increased. Moreover, in contrast
to all the other parcels, the access to groundwater on the parcels with greenhouses has
officially been extended to the well of potable water. Although this officially does not
form part of the irrigation system, this has been undertaken to maintain the
organizational control of the groundwater of the community in general.
Indirectly, the distribution of the technical infrastructure in the ejido also
shapes the socio-economic and political water control. All the greenhouses are located
on the parcels that make use of well I. Although this does not have to be the only
reason, many respondents explained the concentration of the greenhouses amongst
the water users of well I due to a lack of an electricity line at well II (Survey 23;
Interview 6). In order to irrigate the tomatoes, electricity is required to pump water
from the water reservoir to the greenhouses. Since well I is located closer to the urban
zone it also closer to the electricity line which provides the houses of electricity.
Although it is possible to connect the parcels from the water users of well II with an
electricity line, for the current greenhouse farmers it has been easier to connect their
parcels to the more nearby already existing electricity line. In other words, the
distribution of the power delivery infrastructure is one of the contextual elements that
increased the potential technical water control for households nearby the urban zone,
and limited the potential to increase the technical water control for those further
away.
Another aspect of technology, which is important for the agricultural
production, is the access to a tractor. There are eight tractors in the ejido, six of them
are owned by the households that form part of the first household category. The other
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two are divided over two households of the remaining categories. The ones that do not
own a tractor, contract labourers with the access to agricultural machinery, which
amounts up to US$170 per hectare per year. Thus, the households with access to the
machinery have a higher ability to economically benefit from the groundwater, since
they do not have to pay this high amount to contract labourers. With the information
provided above, this can be related to the broader agrarian structure within the ejido,
to the role that the agricultural parcel fulfils in the different households. On the one
hand, the majority of the households in the first category continue to invest in
landesque capital through the intensification and diversification of their forms of
agricultural production. On the other hand, the majority of the households from the
remaining two categories increasingly engage in off-land activities and do not invest in
their agricultural parcels. The fact that these households do not invest in landesque
capital, either by choice or by lack of access to structural and relational mechanisms
that would enable them to gain enduring benefits from their lands, also further
increases the engagement in off-land activities by members of the associated
households.

5.6 Conclusion
Although formally the irrigation turns still entail the same as forty years ago, the
influence of the agrarian reforms on the agrarian relations in Peñon de los Baños has
increased the differentiated ability to benefit from groundwater among the water
users. The divergent responses to the change in the agrarian structure, together with
an already existing differentiated access to agrarian relations have further increased
the differentiated socio-economic and political water control. In which farming
households with a relatively high access to capital and social relations have been able
to gain access to profitable market relations by adapting their production strategy. The
different uses of the parcels has increased the unequal water distribution due to the
associated differentiated commercial benefit flows and water demand. The
introduction of a new water demand and technologies associated with the
establishment of the greenhouses required an adaptation of the organizational water
control. The distribution of socio-economic and political control within the
community has enabled greenhouse households to steer the organizational and
technical control in their favour.
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6. Social Identity and Authority

In this chapter the focus will be on the direct and indirect influence of the agrarian
reforms on the deployment of social-identity based mechanisms and authority in the
gaining, maintaining and mediating of access to groundwater. Access to identity and
authority shapes the varying degrees of participation in decision-making processes,
and access to other factors of production. The role of the constitutional changes to the
ejido structure and changes in the agrarian structure in the deployment of these access
mechanisms will be analysed. For this analysis the empirical data will be
complemented with secondary data about wider processes regarding authorities in
ejidos in Mexico.

6.1 Social Identity
Until the constitutional modification of 1992, which transformed the ejidal tenure
system, the only social category within the ejido territory that was legally recognized
and entitled with the usufruct right to resources was the ejidatario. Before this
amendment, the residents of the ejidos could be distinguished in two legal categories:
ejidatarios and landless villagers. The formal and informal rules associated with the
social categories shaped the status of the ejidatario within the ejido. Not only did the
law provide the ejidatarios with the right to use the resources, it also gave them the
exclusive right to participate in decision-making processes regarding the management
of resources and the ejido in general (Torres-Mazuera, 2012). Being an ejidatario also
entailed the possibility to participate in government programs focusing on the ejido
sector, credit programs, subsidy programs etc. (Nuijten, 2003). Thus, this gave them a
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privileged access to capital to benefit from their resources. The number of ejidatarios
per ejido that was decided upon during the establishment of the ejido was fixed,
therefore the only way to become an ejidatario was when there was a ‘vacancy’. The
modification to the legal framework regarding ejidos also included two new social
categories in the ejidal tenure regime, the avencidados and posesionarios, both with
different rights and obligations (Torres-Mazuera, 2012).
The majority of the current ejidatarios are the ones that migrated to Peñon de
los Baños in the 1970s and together established the ejido. For example, they made sure
that all the ejidatarios had access to irrigation, and constructed the well for potable
water for ejidatarios and non-ejidatarios (Interview 12). The importance of ejidatarios
for the ejido, but also for the whole community is still recognized, and reified. One of
the posesionarios illustrated the role of the ejidatarios with this example: “the well for
potable water is for everyone, but the owners of the well, the ones that made it, signed
the papers, brought and paid for the equipment and everything, those were the
ejidatarios. Now the people gather if there is an assembly for potable water, but in the
end the ejidatarios are the ones that will fix it” (Survey 30). Being an ejidatario thus
provides a certain status, and reinforces the social distinction that exists between
ejidatarios and non-ejidatarios. Of the 283 inhabitants of Peñon de los Baños only 40
are ejidatarios, the remaining inhabitants are avencidados, posesionarios or pequeño
propietarios. None of the respondents used the term avencidado or posesionario,
people only referred to people as ejidatario or non-ejidatario. Among the nonejidatario residents only the pequeño propietarios were explicitly mentioned as a
separate category (Interview 4, 17; Survey 25). They are considered outsiders, although
they receive their potable water from same well, pay their fees, and are officially
entitled to participate in decision-making processes concerning the potable water and
the municipal delegate. “They are no ejidatarios, in fact they don’t belong to the
Peñon” (Interview 4). One pequeña propietaria explained that their votes are not taken
into consideration because they are no ejidatarios: “we are paying our rights, but
anyway we are not respected” (Interview 2). Hence, the constitutional rules influence
the identity-based access mechanisms of the different residents of the ejido. These can
be deployed to access water, but also to participate in decision-making processes.
Despite the fact that the agrarian reforms of the 1990s included new social categories,
with new rights, the inhabitants of Peñon de los Baños still define each other in terms
of ejidatarios and non-ejidatarios. Mollinga (1998) emphasized that the forms of
organization, one of the constituent elements of irrigations systems, are embedded in
the larger structure of society. This embeddeddness is visible in the differentiated
access to decision-making process based on the social categories. The identity-based
mechanisms shape the degree of socio-economic and political control of the different
social categories, which shapes their differentiated influence on the organizational
water control.

6.2 Authorities connected to the state apparatus
Currently, two authorities share the political control of Peñon de los Baños: the ejido
assembly (represented by the ejidal commissioner), and the communal assembly
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(represented by the municipal delegate).8 Whereas the ejidal commissioner focuses
mainly on the improvement of the agricultural production on the ejidal parcels, the
municipal delegate primarily focuses on the basic needs in the community such as
housing and schooling (Interview 8; 16). Literature on ejidos indicates that the ejido, as
a legal entity, has played an important political role in the connection to the larger
state apparatus via the ejido assembly. The ejido assembly, comprised of all ejidatarios,
is the regulatory organ of the ejido where collective-decision making takes place
(Navarro-Olmedo et al., 2016; Parral Quintero & Guzmán Ramírez, 2007; Barnes, 2014).
The ejido has also played an important role as a local political community, with its own
identity and a certain degree of autonomy from the municipal government (TorresMazuera, 2013). From the empirical data it becomes clear that the political role of the
ejido authority has diminished. First of all the participation at the ejido assembly is
very low, and they are not organized that frequently anymore either (Interview 4, 16,
17). Moreover, the ejidal commissioner is not perceived to fulfil an important task in
the ejido, at least not anymore. Despite the fact that the commissioner should be
elected every three years the current commissioner has already been fulfilling this task
for the last ten years. The pocero of well I, and the well for potable water, stressed:
“there is nothing to do, nobody is interested in that post” (Interview 6). The municipal
delegate on the other hand is a post that is highly popular among the residents. The
importance of this post is illustrated by the eagerness of many respondents to either be
the municipal delegate or to have a good relation with the municipal delegate
(Interview 2, 8, 9, 10, 17, 20; Survey 1, 5, 10, 19, 26).
This weakening of ejido authority and increasing power of the municipal
delegate on the other hand should be viewed within the broader context. The impact
of the change in the agrarian structure and institutional arrangements on authorities
in ejido structures in Mexico in general will be briefly described with the use of
literature. The ejido authority mainly enjoyed their power due to their role as a channel
of mediation for the state and federal government’s rural development programs,
which made ejido powers important economic actors (Torres-Mazuera, 2013). After the
reforms of the early 1990s government subsidies and credit for ejidatarios were
reduced, which decreased the political role of the ejido authority as the principal
economic actor (Fox, 2007). The role of the ejido authority as the principal economic
actor shifted to municipal authorities, since governmental funds were now mainly
channelled through them. Besides the influence of the shift in public policies,
according to Torres-Mazuera (2013) the weakening of ejido authority is also related to
endogenous social drivers, such as demographic growth, migration, and processes of
identity redefinition. Non-agricultural issues, such as the quality of life in the urban
zone, improvement in the provision of public goods such as health care and education
became more important issues (Torres- Mazuera, 2013). These endogenous processes
are also visible in Peñon de los Baños.
In the 1970s, when the first ejidatarios started to settle and organize themselves
in Peñon de los Baños, the community counted about 70 residents, of which 40 were
granted with the ejidatario status (Interview 16). At present the community counts 283
8

Officially the municipal delegate in Peñon de los Baños is the subdelegate of the delegate in the
nearby bigger community los Rodriguez. For each municipal delegate a subdelegate is designated for
the separate demarcated territories, such as Peñon de los Baños. In this thesis the subdelegate will be
referred to as the municipal delegate, this in coherence with the terms used by the respondents
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inhabitants, of which still only 40 are ejidatario. This means that the majority of the
residents of the community are politically not represented in the ejido authority. The
official acknowledgement of avencidados and posesionarios, coupled with the change
in the demographic composition has led to shifting demands and authority within the
community. Issues concerning the agricultural productivity of the individual parcels
do not dominate anymore. Instead, issues regarding the basic needs of households and
the development of the community in general have gained increasing importance.
Hence, a combination of exogenous and endogenous changes in the stimulated a shift
of rules and authority due to changing demands of the society. This can be linked to
Durkheims’ notion of a mechanical and organic solidarity (1886). Durkheim argues
that the division of labour shapes societies, in order to understand how a society works
one should focus on the rules. According to Durkheim, the division of labour has two
basic forms, mechanical and organic. The mechanical (simple) solidarity is based on
similarity, the society is organized collectively and all the members of the group share
the same belief. This collective consciousness is the bond that binds the individual to
society. Organic (complex) solidarity on the other hand is based on difference.
Changes in society require the adjustment of rules and regulations. The societal
change in Peñon de los Baños can also be perceived as a shift from a more mechanical
society to more organic society, where people are engaged in divergent activities and
therefore also have divergent needs and interests. This shift in authority formally
increased the political participation of the majority of the residents.
The municipal delegate, who is elected every three years, represents the entire
community and does not have to be an ejidatario. He or she is responsible for
discussing the needs of the community with the municipality and keeping the order
within the ejido. The municipal delegate, with its role as a channel of mediation
between the community and the government, has a privileged access to authority,
which is mainly used to distribute government development funds. The social
relations, mainly kinship, and identity-based mechanisms highly determine how the
municipal delegate distributes the benefits of its access to authority. Many
respondents emphasized the fact that the governmental support they received highly
depended on who is the municipal delegate. One ejidatario for example said: “when
she was delegate she only helped her own people, her family received support but we
received nothing” (Survey 19). The shifting authority within Peñon de los Baños
eliminated the formal exclusionary practices of the ejido assembly in decision-making
processes regarding issues of the community. Though, exclusionary practices in the
governance structure are still present due to a combination of identity-based
mechanisms and the pivotal role of the negotiation of social relations. Moreover the
social relations, particularly kinship, highly influence by whom authority is used and
how.
This shift in the political role of the legal entities within Peñon de los Baños,
from the ejido authority to the communal authority directly affected the deployment of
mechanisms to access capital. Formally, the ejidal commissioner still functions as an
intermediate between the ejidatarios and the government concerning the agricultural
productivity of the ejido. Though, due to the changes in the agrarian structure and
institutional arrangements of the state, the role of the ejidal commissioner to access
governmental assistance to improve their agricultural productive systems decreased.
Currently, access to governmental assistance to improve the forms of agricultural
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production is mainly organized without the legal authorities in the community as an
intermediate. Recently, two of the greenhouse farmers, together with four of their
neighbours have directly applied for governmental assistance to extend the electricity
line to their parcels (Interview 12). Another farmer, with an intensive diary production,
has extended the electricity line to his parcel with his own money (Interview 6). This
illustrates that the shift in authority has reinforced the importance of access to capital
and social relations by the individual households in order to invest in landesque
capital.

6.3 Authorities directly related to the organizational water control
The main authorities that directly influence the access to water are the water
committees and the pocero. The decisions in the water committees regarding the
mediation and maintenance of the irrigation system are made collectively amongst all
water users. When the division of the wells was made and the collective choice rules
were shaped, the right to participate in the decision-making processes was based on
the number of ejidatarios (40), which was equal to the number of agricultural parcels.
This meant that the water user committees merely consisted of ejidatarios. The
increasing engagement in off-land activities and the constitutional acknowledgement
of the posesionarios in the ejidal land tenure regime, affected the composition of the
groups of water users. For example, ejidatarios who migrated (temporarily or
permanently) to ‘el Norte’ have temporarily granted their usufruct right to either kin or
friends. Posesionarios are formally granted with the same rights and obligations as
ejidatarios, only on a temporary basis. This has led to confusion about who is entitled
to participate in decision-making processes concerning the management of the
groundwater for irrigation. For example, one of the posesionarios is sharing the parcel
and irrigation turn with his father, but how the fees and political participation in the
water committees should be shared is not clear (Survey 22, 24). Another ejidatario
rented his land to another ejidatario who already was a water user, but how these
water user rights are shared is not clear either (Survey 29; Interview 19). For the well
for human purposes, all residents are formally in the committee to participate in the
decision-making process. But as illustrated above in practice not all the residents are
included due to differentiated socio-economic and political power based on their
tenure arrangement.
The pocero controls the access to groundwater, through the ability to restrict
the access to water when he or she deems this necessary. According to the wife of a
posesionario, the current pocero of the well for potable water highly disagreed with the
use of potable water by the greenhouses “they were fighting a lot over the water, but
now that the daughter of the greenhouse owner is married to a son of the pocero they
don’t fight anymore” (Survey 27). This example illustrates that the negotiation of social
relations plays an important role in shaping how the role of the pocero in mediating
the access to the resources is deployed. The poceros visit their well twice a day, which
means that the households where all the working members are engaged in off-farm
employment are excluded from the access to this form of authority.
Besides distributing government development funds, the municipal delegate
also has the responsibility to solve problems in the community. One of the problems
often mentioned was the illegal use of potable water by the greenhouses. Some nongreenhouse owners emphasized that the municipal delegate should have played a role
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in restricting this illegal use. One ejidatario argued that “she (the former municipal
delegate) should have said something when they placed the greenhouses” (Interview
7). Yet, that former municipal delegate is family of one of the greenhouse-families,
which is considered to be the main reason for a lack of action. Moreover, many
respondents emphasized that they do not want to enter into a conflict with other
residents. Although the inconformity concerning the illegal use of potable water
increased, many respondents emphasized that it was difficult to internally put a halt to
their illegal use. According to one of the non-greenhouse ejidatarios “the assembly
where the agreement about their use of potable water was made, was a forced
assembly”, and nobody really protested against this because “nobody wants
trouble”(Interview 5). Instead of using the internal authority to solve this problem, an
external authority has been approached. Approximately a year ago some residents
contacted CONAGUA, to report this illegal use (although no one wanted to say who
were the ones that reported this). This illustrates that in order to benefit from the
power of internal authorities to control and maintain access to water the negotiation of
social relations is pivotal. Despite the disagreement in the community, access to social
relations and capital configure the particular distribution of socio-economic and
political control in the community, within which the greenhouse owners were able to
maintain their (illegal) technical water control.

6.4 Conclusion
Hence, institutional arrangements shape both the identity based mechanisms, and the
role of internal authorities concerning the access to irrigation water. The privileged
socio-economic and political control of ejidatarios during most part of the history of
the ejido has shaped the prevailing relation between ejidatarios and non-ejidatarios.
Although the ejidatarios still maintain a privileged position to access and mediate the
ejido resources, the shift from ejido authority to communal authority and changes in
the internal agrarian structure and demographic composition of Peñon de los Baños
has reshaped the access to and use of authority. The decreasing power of the ejidal
authority has shifted the “collective” socio-economic and political water control of the
ejido to a more individualized socio-economic and political water control where the
ability to increase the technical water control on the individual parcels is increasingly
shaped by access to capital and social relations.
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7. Discussion
7.1 Reflection on methodology
This study shows the importance of looking beyond property relations to understand
the actual distribution of groundwater. Exploring the influence of agrarian reforms on
the contextual elements, and identifying the use of access mechanisms within this
contextually embedded irrigation system, has proven to be highly useful to understand
the relation between the agrarian reforms and changing patterns of access in this
selected ejido. The fact that the analysis of the forms of agricultural production is the
longest chapter of this thesis, illustrates the importance of understanding the
production strategies of farmers and livelihoods that depend on them in shaping
distributional patterns. Especially in the context of agrarian change, research on
patterns of access to irrigation water should explicitly focus on the wider political,
economic and social processes which the shape agrarian structure.
This study shows that technology plays an important role in (re)shaping the
(unequal) access relations among the actors involved. Although the theory of access
provides a comprehensive list of factors influencing access to resources, it is not
sufficient to grasp the social shaping of technology in configuring patterns of access to
groundwater. Technology not only shapes how groundwater is extracted, but also
influences social relations. Because of the inherent sociotechnical nature of water
resources management, I argue that in order to understand patterns of access to
groundwater, explicit attention should be given to the social dimension of technology.
Although the empirical data provided knowledge about the material presence of water,
this research would benefit from more specific knowledge about the quantity and
quality of groundwater over a longer period. Furthermore, to increase the
understanding of access to groundwater of rural smallholders within the changing
agrarian context it would be useful to compare Peñon de los Baños with other ejidos.

7.2 The ejido as an obstacle?
With this analytical approach, this study has been able to show how the agrarian
reforms directly and indirectly increased the social differentiation regarding the ability
to benefit from groundwater within the ejido. The main objective of the reforms was to
increase the efficiency in resource allocation and market integration. To achieve these
neoliberal objectives in rural areas, the ejido structure is often considered to be a main
obstacle. The official of the municipality also shared this view, he emphasized that the
insecure land tenure relations associated with the ejido structure limits the access to
capital, and thereby constrains their ability to growth. He argued that all rural
smallholders in Peñon de los Baños would benefit from the privatization of their ejido
(Interview 18). In many studies on social differentiation, inclusion is often simply
opposed to exclusion. However, the consequences of inclusion and exclusion can be
highly ambiguous, complex and contradictory, and are always highly specific (du Toit,
2009). With the use of the notion of adverse incorporation I want to emphasize both
the enabling and constraining role of the ejido structure on the specific groundwater
uses of the households in Peñon de los Baños within the context of the neoliberal
reforms.
In line with the neoliberal paradigm, the establishment of the greenhouses can
be seen as the way ‘forward’, since this incorporates rural households in new market
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relations and the new technologies increases the efficient use of resources. How this
incorporation could also have undesirable effects is not taken into account. As
mentioned earlier, instead of simply assuming the increased efficiency of drip
irrigation, attention should be given to the specific operational conditions. The
operational conditions of drip irrigation in Peñon de los Baños are highly shaped by
the specific forms of interaction involving ejidatario and non-ejidatario households and
their differentiated access to capital and social relations. The communal irrigation
system, determined by the constitutional rules, enabled the greenhouse farmers to not
only use drip irrigation for their tomatoes, but also to irrigate traditional crops on the
remaining parts of their parcels via ‘traditional’ irrigation methods. The distribution of
the ‘bundles of power’ within the ejido structure provided the greenhouse farmers with
the socio-economic and political water control to continue to meet their changed
water demand. Their use of potable water extended issues of subtractability to the
whole community, and thereby had an adverse effect on availability of potable water
for households in the community.
However, this does not mean that the households without greenhouses are
merely constrained in their access to groundwater by the ejido structure. Their
connection to the ejido structure enables the farming households to access
groundwater. Due to the influence of the reforms on the agrarian structure, the ability
to extract groundwater in the region has become increasingly determined by access to
capital. The technical water control is mainly privileged to large commercial farmers.
Within this context, maintaining the ejido land tenure structure enables all farmers in
Peñon de los Baños to physically have access to groundwater, since they share the
costs. Moreover, the social identity attached to the ejido structure also enables ejido
farmers to maintain the access to groundwater. The agrarian reforms shifted economic,
social and political relations of ejido farmers with the market, state and among each
other. Yet, in spite of the differentiated ability among ejido farmers to benefit from
groundwater, the social status assigned to ejidatarios and the collective identity of the
ejido as an agrarian community continues to play an important role in maintaining all
the agricultural parcels productive. Moreover the current ejido structure also provides
the flexibility to farming households to engage in off-farm activities and migration
without running the risk of losing their access to their right to land and water.
The role of the ejido structure in both enabling and constraining the access to
groundwater in Peñon de los Baños shows that ‘inclusion’ in new market relations and
the use of new technologies cannot simply be assumed to be positive and ‘exclusion’
merely negative. Endeavors to connect rural smallholders to opportunities for growth
and increase the efficient use of resources demands a more differentiated notion of the
diverse ways in which people can be connected to economic, social and political
formations (du Toit, 2009). This study shows that both the enabling and constraining
aspect of the ejido structure shape the livelihoods strategies of ejido households.
Research on access to resources in general would benefit from an explicit focus on
both the positive and negative of the complex ways in which people are incorporated
into social structures, which can enable or constrain their ability to benefit from the
resource. Policies aiming to achieve a more efficient use of groundwater in ejidos,
should also take the specific workings of adverse incorporation into account, and pay
particular attention to the social dimension of technology.
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8. Conclusion
The main research question that guided this thesis was: In what ways have Mexico’s
agrarian reforms of the 1990s influenced the patterns of access to groundwater in Peñon
de los Baños? To answer this question I will recapitulate the main findings.
Although the irrigation system still shares the basic features of a common property
resource, and the irrigation turns have not changed, the political, economic and social
processes associated with the agrarian reforms have affected the web of access
relations in which the residents of Peñon de los Baños are embedded. The effects of
the agrarian reforms on the agrarian structure and institutional arrangements affected
all three constituent elements of the irrigation system: water, technology and people.
The main changes that have been identified in this study are the decreasing
profitability of traditional crops, restricted access to loans, increased costs for
electricity, inclusion of new social categories in the ejido land tenure system, shift in
authority from the ejido to the community, and the overexploitation of the aquifer.
Although the social identity associated with ejidatarios still enables them to
maintain a privileged position to access and mediate the ejido resources, the
weakening of the political power of the ejido has reshaped the role of the ejido
authority to provide access to programs for the improvement of agricultural
production. This has increased the individual entrepreneurial behavior among ejido
farmers, in which particularly access to capital and social relations have become more
determining factors. How the different farming households have adapted their
production strategy to cope with the changes in the agrarian structure has on the hand
been shaped by the differentiated access to capital, technology, labor and social
relations, and on the other hand also further increased the differentiated access to
structural and relational mechanisms to commercially benefit from the groundwater.
The farming households that increased their landesque capital by shifting to the
cultivation of tomatoes in greenhouses, increased their already relatively high access to
markets, capital and technology. The fact that other households with access to land
have not adapted their production strategy, but instead have focused more on off-farm
activities, exacerbated the unequal access to markets, technology and labor among the
water users. Due to the diverging production strategies and associated technologies,
water demands have become structurally differentiated. The drip irrigation increased
the social effect of technology for greenhouses households and required an adaptation
in the organization control to meet the social requirements of drip irrigation. These
material changes increased the social-economic and political, and technical water
control of the greenhouse households.
The decreasing availability of water, differentiated water demands, and the
reconfiguration of the bundles of power, has led to new distributional tensions and
differentiated the ability to commercially benefit from groundwater. This study has
shown that the privileged socio-economic and political water control of the
greenhouse households, related to their access to technology, social relations and
capital, enabled them steer the solutions of these distributional dilemmas in their
favor.
In sum, this research has shown how power relations regarding the access to
groundwater are being re-negotiated as a result of the changes in the interconnected
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natural, technical and social elements related to the groundwater management within
the context of agrarian change. Thinking about how this process of changing access
relations will further develop in the future leads to new questions. For example, if the
other households that applied for a governmental assistance this year will construct
their own greenhouses, how will this affect the operational rules and the distribution
of water control within the community? What will happen to the distribution of ejidal
resources if the engagement in off-farm activities will lead to a lack of labor for
ejidatario households? In spite of the expectations that agrarian reforms would result
in the disappearance of ejidos in Mexico’s landscapes, this is certainly not the case,
considering the fact that still about half of Mexico’s territory corresponds to ejidos.
Therefore, it remains important to conduct research regarding how social, economic
and political formations shape the specific forms of production strategies of ejidal
farmers, and how these production strategies shape patterns of access to groundwater.
This is particularly important due to the continuing depletion of groundwater.
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ANNEXES
Annex I Respondents
List of Respondents Household Survey
#

Date

Gender

Who?

11.11.2015
11.11.2015
11.11.2015
12.11.2015
12.11.2015
12.11.2015
17.11.2015
17.11.2015
17.11.2015
18.11.2015
18.11.2015
18.11.2015
20.11.2015
20.11.2015
23.11.2015
23.11.2015
23.11.2015
23.11.2015

Household
Size
3
8
4
1
5
5
4
4
7
5
5
4
3
4
2
2
3
3

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

F
F
F
F
F
F
F
F
F
F
F
M
M
M
M
F
F
F

23.11.2015
24.11.2015
24.11.2015
25.11.2015
25.11.2015
28.11.2015
28.11.2015
06.12.2015
11.12.2015
17.12.2015
21.12.2015

5
5
2
2
2
3
7
3
3
6
3

M
F
F
M
F
M
M
F
F
F
F

30 20.01.2016

5

M

Wife ejidatario
Ejidataria
Wife pequeño propietario
Ejidataria
Wife ejidatario
Ejidataria
Wife ejidatario
Avencidada
Wife ejidatario
Avencidada
Ejidataria (greenhouse)
Ejidatario (greenhouse)
Ejidatario (pocero well II)
Ejidatario
Ejidatario
Ejidataria
Ejidataria
Daughter ejidatario (who is ejidal
commissioner (greenhouse)
Ejidatario
Daughter ejidatario (greenhouse)
Ejidataria
Ejidatario
Avencidada
Posesionario
Ejidatario (greenhouse)
Ejidataria
Wife posesionario
Ejidataria
Wife ejidatario (who currently is
municipal delegate)
Posesionario (greenhouse)

19
20
21
22
23
24
25
26
27
28
29
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List of Respondents Interviews
#

Date

Gender

Who?

26.10.2015

Household
Size
3

1

M

2
3
4
5
6

18.11.2015
23.11.2015
25.11.2015
09.12.2015
10.12.2015

2
4
3
2
4

F
F
M
M
M

7
8
9
10
11
12

18.12.2015
21.12.2015
21.12.2015
22.12.2015
07.01.2016
07.01.2016

2
5
3
3
5
3

M
M
F
M
M
M

13
14

07.01.2016
12.01.2016

3

M
M

15
16

19.01.2016
22.01.2016

2
3

F
M

17
18

22.01.2016
25.01.2016

5
-

F
M

19 26.01.2016
20 26.01.2016

3
4

F
M

21

3

M

Posesionario (previous municipal
delegate)
Pequeña propietaria
Avencidada
Posesionario
Ejidatario
Ejidatario (pocero well I and drinking
water)
Ejidatario
Posesionario (greenhouse)
Avencidada
Ejidatario (pocero well II)
Ejidatario (greenhouse)
Ejidatario (ejidal commissioner,
greenhouse)
Peon
Posesionario (previous municipal
delegate)
Pequeña propietaria
Ejidatario (ejidal commissioner,
greenhouse)
Posesionaria (greenhouse)
Official Municipality, Department of
Social and Human Development
Wife Posesionario
Ejidatario (pocero well I and drinking
water)
Ejidatario (pocero well II)

26.01.2016
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Annex II: Working members per household category
Working
members per
household
0
1
2
3
4
Total

Pre-dominantly
agriculture on
own land
1
1
3
3
1
10

Agriculture on
own land and offland activities
2
3
5
10

Pre-dominantly
off-land activities
1
2
2
2
1
9
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Annex III: Household Survey (in Spanish)
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