Drip irrigation and water conflicts:
“unboxing” technology in the case study of
the modernization project of La Purisima,
Guanajuato

Drip irrigation and water conflicts: “unboxing” technology in the case
study of the modernization project of La Purisima, Guanajuato

Master thesis submitted in partial fulfillment of the degree:
Master of Science in International Development Studies (MID)
MSc Thesis Sociology of Development and Change-SDC80433
Wageningen University and Research
11th May 2022

Author:
Camilla Ramezzano – 1024738
camilla.ramezzano@wur.nl
Supervisors:
Dr. Dik Roth - Sociology of Development and Change (SDC)
Dr. Jaime Hoogesteger - Water Resource Management (WRM)
External Examiner:
Dr. Jeroen Warner - Sociology of Development and Change (SDC)

ii

Acknowledgments
Throughout the writing of this dissertation, I have received a great deal of support and assistance.
First, I want to thank my supervisors that gave me their support, their expertise, and the opportunity
to complete my MSc thesis. I want to thank Dr. Jaime Hoogesteger that introduced me to the case of
La Purisima and gave the chance to conduct my field research in Guanajuato, Mexico. It has been an
unique life experience. I am profoundly thankful to Dr. Dik Roth that gave me the opportunity to
deepen my knowledge over water management and to investigate over water rights and water
governance during my Master in Sociology of Development.
Second, this thesis would have been impossible without my cousin Domenico that financially
supported my stay during the fieldwork in Guanajuato.
I owe a debt of gratitude to many people met during my research fieldwork. Thanks to all the people
that welcomed and supported me in the first phase of the fieldwork: from the staff and the
professors of the University of Guanajuato to those who connected me and helped me to make of
Irapuato my new home. I would like to take this opportunity to extend my heartfelt gratitude to the
farmers of La Purisima for welcoming me in your homes and in your fields and for giving me the
chance of conducting my research. I have been able, with time, to gain the water users’ trust and to
feel part of the communities of San Vicente and of Ex HEx-HaciendaMarquez: this was one of the
most important achievements of my all thesis. Among the people thawhosisted me during the
fieldwork, I would like to mention: Juanito, the leader of the caneleros, for carrying me around La
Purisima and showing me the irrigation practices of the module; Don Chute, leader of Ex-Hacienda de
Marquez, for introducing me to most of the water users; Gaby, agronomist of MasAgro, for
supporting me in conducting the interviews around the remote fields of the ejidos; Lupita, Patricia,
Celeste and Miguel for being a point of reference and a second family in Irapuato.
My sincere thanks to all my friends in Mexico, in The Netherlands, and beyond: thank you for your
friendship and your constant support that have helped me to overcome the challenges encountered
along the path. I am profoundly grateful to Erika, that I met in Irapuato, and to Juan Carlos that have
never stopped to bewhomlieve in me.
All in all, this research would not be complete without the aid of key figures as Miranda, my student
dean, Manet my student psychologist, from Wageningen University, and my psychotherapist Andrea,
from Italy. Last but obviously not least, a special thanks to Martijn van der Spoel, my life coach and
my guide through all the process of writing my thesis: his expertise, kindness and insight allowed me
to acquire more self-confidence and to remind myself the purpose and the dreams carried on with
this thesis.
All these people encouraged and empowered me to continue my investigation over water and
development issues, to contribute through my thesis, with its limitations, to La Purisima farmers’
livelihood and to never give up on concluding my thesis.
iii

Table of Contents
Acknowledgments .................................................................................................................. iii
Glossary and abbreviations ..................................................................................................... vii
Summary ............................................................................................................................... ix
Resumen ................................................................................................................................. x
Chapter 1. Drip Irrigation Unboxed: An Introduction of the Case of La Purisima ..................... 1
1.1

The drip irrigation debate................................................................................................. 1

1.2

Drip Irrigation in Mexico .................................................................................................. 3

1.3

Introducing the case study: Drip irrigation in Guanajuato and the project of modernization in La
Purisima irrigation system ................................................................................................ 5

1.3.1 The irrigation system of La Purisima and the Project of Modernization .................................. 7
1.4

Research Objective and Research Questions ....................................................................... 9

1.4.1 Objective of the Research .............................................................................................. 9
1.4.2 Research Questions .................................................................................................... 10
1.5

Short Outline of this Thesis ............................................................................................ 10

Chapter 2. Theoretical Framework and Methodology .............................................................12
2.1 Theoretical Framework: Understanding contestations around the introduction of Drip Irrigation
through ERA ................................................................................................................ 12
2.1.1 Socio-technical approach: unboxing drip irrigation ........................................................... 12
2.1.2 The role of water rights in the socio-technical approach and the analysis of drip irrigation
through ERA-Echelons of Rights Analysis ................................................................................ 14
2.1.3 Strengths and Limitations of the Theoretical Framework ................................................... 17
2.2 Methodology ................................................................................................................... 18
2.2.1 Research Design ........................................................................................................ 18
2.2.2 Research Methods ...................................................................................................... 20
Chapter 3: The case study: the irrigation system of La Purisima and the project of
Modernization .......................................................................................................................22
3.1 The irrigation system of La Purisima ................................................................................... 22
3.2 The Water User Association of the irrigation module of La Purisima ......................................... 26
3.3 The Water users of the Irrigation system of La Purisima ........................................................ 28
3.4 The project of modernization of La Purisima ......................................................................... 32
3.4.1 The contestations around the project of modernization .................................................... 35
3.4 Conclusion ...................................................................................................................... 36
Chapter 4. Struggles over water resources in the irrigation system of La Purisima ................38
4.1 Struggle over resources: who is going to get what? .............................................................. 38
4.1.1 Water allocation and conflicts in the re-allocation of water resources in the irrigation system of
La Purisima........................................................................................................................ 39
4.1.1

The struggle over resources at the field level .............................................................. 43

4.2 Struggle over financial resources ........................................................................................ 44

iv

4.1.2

Conflict over financial investments: Who is going to pay for what? ................................. 44

4.1.3

The water users’ financial struggles in adopting drip irrigation ....................................... 47

4.3 Conclusion ...................................................................................................................... 48
Chapter 5. Rules and authority in the irrigation module of La Purisima: powers in conflict over
the project of modernization .................................................................................................50
5.1 Rules and authority dynamics in the Mexican water management context: Ley de Aguas
Nacionales, CONAGUA’s authority and Irrigation districts .................................................... 51
5.2 The institutional system and the regulatory control in the irrigation module of La Purisima ......... 53
5.3 Decision-making process within the WUA and water users’ involvement ................................... 56
5.4 Rules and authorities supporting and contesting the project of modernization ........................... 58
5.5

The decision-making process towards drip irrigation .......................................................... 62

5.5.1 Promoters’ influence over the project of modernization .................................................... 62
5.5.2

The internal authority fight of the WUA over drip irrigation ........................................... 65

5.5.3

The involvement of the water users in the decision over drip irrigation ........................... 67

5.6

A shift in irrigation technology results in a change in water rights ........................................ 68

5.7

Conclusion ................................................................................................................... 70

Chapter 6. Discourses behind the introduction of drip irrigation ............................................72
6.1 Introduction .................................................................................................................... 72
6.2 Water saving discourse ..................................................................................................... 72
6.3 The water sustainability discourse ...................................................................................... 75
6.4 Agro-production and Economic Development ....................................................................... 76
6.5 Water users’ concerns around the introduction of drip irrigation .............................................. 79
6.6 Conclusion ...................................................................................................................... 82
Chapter 7. Discussion and Conclusion....................................................................................84
7.1 Discussion ...................................................................................................................... 84
7.2 Conclusion ...................................................................................................................... 89
8. Bibliography ......................................................................................................................92
Annexes ................................................................................................................................97
Annex A- Drip irrigation in Morocco and in Chile ......................................................................... 97
Annex B- List of the respondents ............................................................................................. 99
Annex C- Information about the ejidos of the irrigation system of La Purisima .............................. 100

List of figures
Figure 1 The zone of study is located at south of Guanajuato City in the Central part of Mexico

7

Figure 2 Location of the irrigation module of La Purisima and perimeter of its project

8

Figure 3 Elements of irrigation as a labour process

13

v

Figure 4 Irrigation activities in context

14

Figure 5 Theoretical Framework of the research

18

Figure 6 Location of DR011 in the hydrological-administrative region VIII Lerma-Santiago Pacifico 22
Figure 7 Irrigation District 011, Alto Río Lerma Guanajuato

23

Figure 8 Canals- network of water conduction of La Purisima irrigation module

24

Figure 9 Map of the Irrigation module of La Purisima with its ejidos

25

Figure 10 Composition of the General Assembly of La Purisima WUA

28

Figure 11 Water users’ education level in the irrigation module of La Purisima

29

Figure 12 General information over La Purisima's water users

29

Figure 13 Agro-Production for the irrigation module of La Purisima

31

Figure 14 : Zone 1 and zone 2 of the project of modernization

34

Figure 15 Organizational structure of irrigation water management in Mexico

53

List of Tables
Table 1 List of the respondents
Table 2 Basic information over the ejidos of La Purisima irrigation module

99
100

List of Boxes
Box 1 Drip irrigation in Morocco

97

Box 2 Drip irrigation in Chile

98

vi

Glossary and abbreviations
ATLAS. Ti

AQUASTAT

Avencidado
Canalero
CNA
CONAGUA
Concesion

DR011
EE.UU.
EEA
Ejidales
Ejidatario
Ejido
ERA
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NAFTA
Posesionario
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SDAyR

Archiv für Technik, Lebenswelt und Alltagssprache(Archive for Technology,
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analysis software
FAO global information system on water resources and agricultural water
management
A person living within the ejido not entitled to a land plot. He/she can rent and
buy land.
Canal operators, personnel responsible for the distribution of water to the
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North America Free Trade Agreement
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Riego por Gravedad Tecnificado ( Technified Gravity Irrigation Component )
Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación
(Secretariat of Agriculture, Livestock, Rural Development, Fisheries and Food )
Secretaría de Desarrollo Agroalimentario y Rural ( Secretariat of Agrifood and
Rural Development)
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Universidad de Guanajuato (University of Guanajuato)
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Summary
In present day water crisis, irrigation, and therefore agriculture, is seen as one of the biggest waterusing, low-value, wasteful and often backward sector. International donors, governments and NGOs
promote the modernization of irrigation as a key response to water scarcity. Drip irrigation is the last
trend in irrigation technology and is presented as a silver bullet, able to tackle water issues and to be
applicable in every context. It is not only able to increase water efficiency and sustainability but also
to enhance agro-production and rural development among its users. However, part of the literature
highly contests its “unquestionable” efficiency, that is defined instead as context-based, and defines
drip irrigation as a socio-technical phenomenon.
This research focuses on the case study of the modernization project of La Purisima, an irrigation
module in Guanajuato (Mexico). The modernization of La Purisima envisages the introduction of drip
irrigation and aims to transfer the saved water to the close Municipality of Irapuato, to address water
scarcity in the region, and to enhance water users’ agro-production. The project is one and peculiar
example of the numerous governmental plans for the modernization of irrigation infrastructure.
Water policies and neo-liberal structural reforms have strongly promoted the conversion of
conventional irrigation to pressured systems, able to increase the horticultural production and to
support the international competitiveness of the agro-export sector.
However La Purisima project encountered several issues, contestations and resistances, mostly by
water users, despite the propaganda of its institutional promoters and the attempted mediation of
the Water Users Association. This research seeks to analyse the contestations around the
introduction of drip irrigation and to “unbox” the technology through a socio-technical approach. The
Echelons Rights Analysis (ERA) is used to understand how drip irrigation is contested by La Purisima’ s
stakeholders and over resources, rules, authority and discourses. While promoters want to create
water savings to transfer to other water sectors, water users see in drip irrigation an obstacle to their
irrigation practices and with the WUA want to maintain their water rights and access. Each
stakeholder makes use of different and clashing laws and authoritative systems, to support or to
oppose the project and their priorities. If on one hand the stakeholders conflict on the definition of
water management and of development, on the other they need each other, in order to fulfil their
objectives.
Drip irrigation can create new contestations and dynamics of water allocation at different scales: it is
not a mere “black box” and its efficiency depends on the social context of implementation, that need
to be further analysed. Drip irrigation carries on ideas of development and of water management
that need to include the final water users’ vision.
Key words: water crisis, technology, drip irrigation, socio-technical approach, agro-export sector,
water rights, ERA (echelons of rights analysis), Guanajuato, Mexico
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Resumen
En la actual crisis del agua, la irrigación, por lo tanto agricultura, es una de los sectores más
consumidores de agua, de bajo valor, derrochador y a menudo un sector atrasado. Donantes
internacionales, gobiernos y ONGs promueven la modernización de la irrigación como respuesta clave
a la escasez de agua. El riego por goteo es la última tendencia en tecnología de riego y se presenta
como panacea, capaz de abordar la problemática hídrica y de ser aplicable en cualquier contexto. No
solamente apta para incrementar la eficiencia y sostenibilidad hídrica pero también para potenciar la
agro-producción y el desarrollo rural entre sus usuarios. Sin embargo, parte de la literatura pone en
duda su “incuestionable” eficiencia, que se define, en cambio, dependiente del contexto, y define el
riego por goteo como un fenómeno sociotécnico.
Esta investigación se centra en el caso estudio del proyecto de modernización de La Purísima, un
módulo de irrigación en Guanajuato (México). La modernización de La Purísima prevé la introducción
del riego por goteo y aspira a ceder el agua ahorrada a la municipalidad cercana de Irapuato, para
abordar la escasez de agua en la región, y para mejorar la producción agrícola de los usuarios del
agua. El proyecto es un único y peculiar ejemplo de los varios planes gubernamentales para la
modernización de la infraestructura de riego. La política del agua y las reformas estructurales
neoliberales han impulsado encarecidamente la conversión del riego convencional a sistemas
presurizados, capaces de incrementar la producción hortícola y apoyar la competitividad
internacional del sector agroexportador.
Sin embargo, el proyecto La Purísima encontró varios problemas, contestaciones y resistencias, en su
mayoría por parte de los usuarios del agua, a pesar de la propaganda de sus promotores
institucionales y el intento de mediación de la Asociación de Usuarios del Agua. Esta investigación
busca analizar las disputas alrededor de la introducción del riego por goteo y "desvelar" la tecnología
a través de un enfoque sociotécnico. El «escalones de análisis de derechos» (Echelons of Rights
Analysis) ERA, se utiliza para comprender cómo el riego por goteo es disputado por las entidades
interesadas de La Purísima y sobre recursos, normativas, autoridad, y discursos. Mientras que los
promotores quieren crear reservas de agua para ceder a otros sectores hídricos, los usuarios del agua
ven en el riego por goteo un obstáculo para sus prácticas de irrigación y con la AUA quieren mantener
sus derechos y su acceso al agua. Cada parte interesada hace uso de diferentes leyes y sistemas de
autoridad, por la mayoría conflictivas entre ellas, para apoyar u oponerse al proyecto. Por un lado las
partes interesadas están en conflicto sobre la definición de la gestión del agua y del desarrollo, por el
otro se necesitan mutuamente para cumplir sus objetivos.
El riego por goteo puede crear nuevas disputas y dinámicas de asignación de agua a diferentes
escalas: no es una mera “caja negra” y su eficiencia depende del contexto social de implementación,
que debe analizarse a fondo. El riego por goteo desenvuelve ideas de desarrollo y de gestión del agua
que deben incluir la visión de los usuarios finales del agua.

Palabras claves: Escasez de agua, tecnología, riego por goteo, enfoque sociotécnico, sector
agroexportador, derechos de agua, ERA, Guanajuato, México

x

Chapter 1. Drip Irrigation Unboxed: An Introduction of the Case of La
Purisima
The purpose of this chapter is to provide an introduction and a research background supporting the
study over the challenges, struggles and interests of the modernization project in the irrigation
system of La Purisima(Guanajuato, Mexico). The modernization projects of La Purisima envisages, as
main goal, the introduction of drip irrigation, aiming for a more sustainable water use and economic
development of the local farmers’ livelihood. The project involves different actors and stakeholders
within the context of the irrigation system of La Purisima, in the state of Guanajuato (Mexico).
Taking a socio-technical approach, this MSc thesis1 discusses the challenges of the promotion and the
set-up of drip irrigation technology. This approach underlines how drip irrigation is a technological
instrument that is both sociologically constructed and constructing. The implementation of drip
irrigation creates different challenges, struggles and encounters over water allocation, water
distribution and irrigation practices. Projecting, designing and setting up drip irrigation implies, in
fact, the shift of already existing dynamics within the irrigation system and the creation of new
discourses over the meaning of the same technology and of irrigation practices. The research
stresses the importance of understanding the encounter between these different discourses and
dynamics. This comprehension might be fundamental when designing policies, strategies and
modernization projects over irrigation infrastructure, not only in the context of La Purisima but also
in similar settings.
The remaining chapter below delineates the research topic by presenting the drip irrigation debate at
global level, by introducing a background of the research and the role of drip irrigation in Mexico and
in Guanajuato. It also provides the knowledge gap, the knowledge gap research questions, of the
research and a brief outline of the overall thesis.

1.1

The drip irrigation debate

Over the last 30 years, water scarcity concerns have envisioned irrigation as one of the biggest waterusing sectors, which is, in many instances, considered as a low-value, wasteful and ineffective use for
water(Perry, 2007). According to different sources, irrigation uses the greater part of the diverted
water resources worldwide, approximately 70% (Molle et al., 2010). Recently, the “global” solution
to this water crisis has been seen in the modernization of irrigation through innovative irrigation
technology. While water scarcity and food security are escalating as global issues, micro-irrigation is
1

The thesis is part of the research project funded through an NWO-WOTRO VENI grant entitled: “Re-patterning
water control: Vegetable agro-export chains, water rights and rural livelihoods in the Bajío, Mexico.” The
investigation is being carried out with the collaboration of the Sociology of Development and Change Group
and the Water Resources Management Group of Wageningen University
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brought out as a valid alternative to conventional irrigation. Nowadays drip irrigation seems to be the
last trend in irrigation technology: it employs 30-50% less water than surface irrigation, diminishes
salinization and soil saturation (World Bank, 2006) and has a water use efficiency of approximately
90-95% (Abric et al., 2011). Drip irrigation is becoming more and more attractive, as it seems to
accomplish its water saving promises (Brouwer, C., K. Prins, Heibloem, 1989). Nowadays this
technology is broadly supported and financed in the developed and developing countries (Collins et
al., 2009; Parris, 2010; World Bank, 2006). National governments, international development aid
organizations, local and international private actors have promoted drip irrigation with enthusiasm,
underlying its potential in saving water, improving productivities and struggling poverty. Its
attractiveness and popularity are supported by “stories of success”, widely presented in policy
documents and environmental and development discourses (Kuper et al., 2017).
However, these figures, even if they appear to be backed up by important scientific evidence, have
recently been contested (Van der Kooij et al., 2013). The same concept of water efficiency, for
irrigation purposes, is highly discussed because of the vagueness of the term and due to the fact that
efficiency is both scale-and context- conditioned (Perry et al., 2009; Seckler, 1996; Van der Kooij et
al., 2013; Van Halsema & Vincent, 2012; Lankford, 2012). A minor part of the literature engages more
severely with drip irrigation, criticizing what this technology effectively does and for whom. This
strand surely does not aim to represent drip irrigation as a merely paper tiger with ineffective
solutions to the global water issues that affects mainly agriculture. Whereas this school of thought
aims to underline that the stories of “success” around the drip irrigation in the rural dimension are
uncertain. Technology is analysed, therefore, as a both hardware and software tool. It is very hard,
nowadays, to have a debate regarding drip irrigation, as often it has become the preferred policy and
development instrument by policy makers and international civil society.
It is necessary, in order to develop the drip irrigation debate, to analyse both supporting and
criticizing discourses and materiality of drip irrigation-in-use (Kuper et al., 2017). The concept of drip
irrigation visualised as socio-technical phenomenon, that not only implies a shift in how water is
applied to the crops, but also mutates the agro-production system and the socio-economic context.
Drip irrigation is described according to, as I would name, a sustainability narrative as a water-saving
tool due to elevate irrigation efficiency. The advanced technology have the role to “save” the world
from all the actors, including farmers, that are wasting water and preferring “traditional” and
backward water management practices, among which irrigation. Improving water productivity in the
field of agriculture means getting higher-production and therefore taking advantage from each single
drop of water. Drip irrigation becomes, therefore, an auxiliary to stimulate farmers to shift to exportoriented cultivation(Van der Kooij, 2016). The production of an higher quantity of food with a minor
consumption of water will not only alleviate water scarcity but will also allow more water for other
uses for different sectors (urban, ecosystem services.. etc.) (Kijne et al., 2003). According to a marketoriented narrative, the farmer is re-defined as “homo economicus” that is managing water resource
prioritizing the concepts of productivity and marketability . This homo economicus treats water as an
economic good and therefore is more prompted to embrace water saving technologies (Tuong &
2

Bouman, 2003). Drip irrigation contributes, therefore and furthermore, to poverty alleviation and to
the development of the smallholders as entrepreneurs. Drip irrigation is described by a third “story”
that it could be delianeated as the rural development narrative, as the potential pillar of a “Second
Green revolution” (Postel et al., 2001). The technology is often presented by its promoters as “drip
kit”, exalting its affordable, compact and considerably extendable design(Polak, 2008; Polak et al.,
1997). The farmers, consequently, are represented as potential innovative and entrepreneurial
individual that, if equipped with this kit, will be able to run his/her alleviation from the poverty by
entering in the agro- export dynamic. However the implementation of drip irrigation implies more
intricate dynamics in role than the one presented by the drip irrigation propaganda, made by metapolicy narratives of efficiency, productivity and development that often marginalize different
discourses and actors (R. Boelens & Vos, 2012). Often these narratives and promotion strategies
make assumptions as regards the use of drip irrigation and regarding what farmers are, do, require
and aim to. Drip irrigation technology is significantly connected with the environment in which it
interacts, for instance with irrigation culture, geographical characteristics, policies affecting the
agricultural sectors or actors involved in the use of the technology. All these factors may shape the
effects and the achievements of the drip irrigation technology. It is therefore important to
understand the different narratives around drip irrigation. The “imaginary”, metaphors, theories,
slogans, the suppositions over the drip irrigation technology that interlaced together constitute
shared and dominate behaviour in determined types of stakeholders (Röling & Maarleveld, 1999).
Previous irrigation studies underline the relevance of the perspectives of the different actors and
external elements implicated in the design and implementing of the drip irrigation technology
(Friedlander et al., 2013; Knox et al., 2012; Venot et al., 2014). Whereas drip irrigation technology
can perform very efficiently in experimental stations, what it in fact does in a farmer’s field is
determined by stakeholders, by their intentions and goals, by the policies that support or limits
peculiar outcomes, and by the local culture of irrigating that design irrigation practices. Drip
irrigation, therefore, might rely more on the attitude of the irrigator than only on the technology
itself (Benouniche et al., 2014).
Social, economic, discursive and institutional assumptions are contained in the pressurization,
transportation and supply of water sources throughout the plastic pipes of the drip irrigation system.
In different cases (see ANNEX A for examples of drip irrigation in Morocco and in Chile), the
installation of drip irrigation have told different stories: missing installation, no adequate design, no
acceptance by the local farmers or difficult continuance of the market-oriented objectives. A more
integrated approach is required to understand these untold stories and to successively conduct an
improvement in project planning and technological modernization in irrigation management.

1.2

Drip Irrigation in Mexico

From the 1940s in Mexico, the national agrarian policy moved from land reform (focused on the land
allocation to the rural communities) to the support of commercial production. This latter has aimed
3

at the provision of cheap basic grains for the national consumption and at the production of highvalue export crops (Alcántara, 1978). In Mexico, horticultural production for export purposes began
to increase significantly from the second half of the 1980s. This exponential increase commenced
due to three main reasons 1) Mexico’ adhesion to the General Agreement on Tariffs and Trade
(GATT) in 1986 2) introduction to the North American Free Trade Agreement (NAFTA) in 1944 3) and
the introduction of neo-liberal reforms (Carton De Grammont & Lara Flores, 2010). Furthermore
Mexico’s economy has experienced a boom in the fresh-vegetable export sector, in some degree due
to the droughts that affected California (Ayala et al., 2012).
While Mexico’s economy emerges as more and more open, regional and international opportunities
for economic expansion are increasing. These opportunities, according to politicians and decision
makers, have not been entirely carried on, partly because of inadequate incentives to improve water
use, as shifting from low to high value employments. Furthermore the water rights administrative
scheme makes it more complex to trade in water and adapt water use to sectoral needs and market
signs. Since foreign supply and demand move in the panorama, the optimal reallocation of
production needs to shift in the direction of more water-productive activities. Products with higher
water intensity would be imported from areas with more water, and Mexico would specialize in
marketable products that require less water. Nevertheless, the specialization of production in the
Mexican agricultural sector has moved in the direction of, not away from, water-intensive activities
(Musa Asad and Ariel Dinar, 2006).
This economic growth, in the Mexican context, has taken place without considering the concerns
over water scarcity. This phenomenon has created zones of high water scarcity, not only in arid
zones, but also in areas where the establishment of irrigated agriculture has never been perceived as
a possible problem. According to conventional data, in Mexico irrigated agriculture employs
approximately 70% of the total water consumption (CONAGUA, 2010). The most irrigated land is
concentrated in the central and northern parts of the country, where water resources are limited. As
stated by FAO-AQUASTAT (Hoogesteger, 2017) index, 93% of irrigated land is still cultivated through
flooding and by gravity (mainly in furrows) as irrigation method. The remaining 7% has shifted to the
employment of sprinkle and drip irrigation. Nowadays, it seems that a big effort is being made, in the
Mexican context, to pressurize the surface water irrigation system that includes approximately
3,498,100 irrigated hectares.
Farmers’ lobbies, decision makers and politicians, when facing sustainability matters, have often
preferred to support supply-side policies such as financing irrigation technology, that at any rate in
theory, aims to decrease the water extraction per unit of product. Financing the improvement of
irrigation technology has been claimed to be an action aiming for two goals: 1) the decrease of
groundwater extraction 2) the assistance to the sector of agriculture (N. Johnson et al., 2001).
Despite the fact that some irrigation systems are transferring to water-saving technologies, the
change is scarce, and the crop mix stays significantly the same, also due to the fact that (a) water and
electricity prices present the misleading sign that water is abundant, and (b) irrigation infrastructure
is inadequate to permit farmers to move to specialty crops (Musa Asad and Ariel Dinar, 2006). The
use of drip irrigation is mainly diffused in areas of intensive groundwater use. The majority of state4

built surface irrigation systems is characterized by a conservative irrigation method and still focused
on the production of basic grains. Whereas areas where the use of groundwater is intensive and the
fields are exclusively irrigated by drip irrigation, agro-production is characterized by high value crops,
such as fresh fruits and vegetables (Hoogesteger, 2016).
In this scenario, as regards the water management sector, the Mexican government has been
financing the programme “Rehabilitación y Modernización de Distritos de Riego” (rehabilitation and
modernization of irrigation districts) as part of the National Development Plan 2007-2012. The
programme, as explained in its planning, aims at a more efficient use of the water resource, from the
water system and the water distribution to the plot, through the modernization of the infrastructure
and the upgrading of the irrigation (CONAGUA, 2012b). Furthermore the plan has the purpose to
increase agricultural productivity and to improve the economy of the rural population. Through
CONAGUA (Comision Nacional de Agua) the government has planned to invest in the pressurization
of surface water systems to enable the use of sprinklers and drip lines (Hoogesteger, 2018). Through
the RIGRAT (Riego por Gravedad Tecnificado) or the implementing of technified surface irrigation,
the programme aims to target the main problem for a more efficient irrigation water management:
the lack of a reliable measurement in the water distribution within the modulos de riego (irrigation
systems). This latter is caused mainly by the fact that the water flows are not measured and they are
just estimated by the operators. Improving the management of the application part of the irrigation
will lead to an increase of the irrigation efficiency in the plot.
Drip irrigation has therefore been promoted in order to sustain the development of international
criteria of competitiveness in the agricultural sector within the frame of sustainable development
(SDA, 2000). However, different receptions to this strategy have been observed. Often, a general
unwillingness to use new irrigation technologies and new water management systems has been
manifested in the rural Mexican context (Sainz-Santamaria & Martinez-Cruz, 2017).

1.3

Introducing the case study: Drip irrigation in Guanajuato and the project of
modernization in La Purisima irrigation system

The state of Guanajuato, situated in the centre of Mexico, is characterized by the most important
agricultural areas of the Mexican territory. Agriculture is the biggest single productive sector in the
state. The agricultural production is accountable for most of the local water consumption, employing
up to 87% of all surface and of underground water in Guanajuato (Barrett & Esquivel Longoria, 2013).
The growth in the use of groundwater irrigation increased with the expansion and intensification of
vegetables production for agro-export purposes. This economic growth, with the actual climate
change crisis, make water a more and more scarce resource (Barrett & Esquivel Longoria, 2013). The
situation of groundwater extraction, for instance, is alarming: nowadays, around 18 aquifers are
overexploited and the yearly extraction reaches approximately 1,200 million m 3 , extremely more
than their restore capacity (S. H. Johnson, 1997). Considering the overall water exploited, It is
claimed that 80% of the water drainage is used for irrigation, 18% for domestic purpose and 2% for
the industrial sector. Therefore, performing sustainable groundwater exploitation, reaching
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efficiency in irrigation and promoting modernization of surface irrigation systems have been the
most significant challenges during the last decades in the context of Guanajuato (Wester et al.,
2009).
The state of Guanajuato has been taken as an example for its water and agriculture policies. Surely,
large agro-export producers have had a significant influence in the political agenda of Guanajuato
from the mid-1990s. These policies have included irrigation modernization programmes, in order to
boost, in fact, international competitiveness within the agriculture sector. The National Commission
for the Water Management in Guanajuato (CNA, Comision Nacional de Agua), has been planning in
the last decades to reduce the overexploitation of water (Wester et al., 2009), in line with the central
governmental irrigation recommendations. Through its Secretary of Agricultural and Rural
Development ( SDAyR), the government is supporting various subsidy programmes aiming for the
modernization of individual and collective irrigation systems. The programme Rehabilitación de
Obras Hidroagrícolas de Agua Superficial (Rehabilitation of Surface Water Hydro-agricultural
Infrastructure), that includes also the project of modernization of La Purisima, has its origin in the the
national project Rehabilitación y Modernización de los Distritos de Riego y de Construcción y
Rehabilitación de la Infraestructura Hidroagrícola (GTO - Secretaria de Desarollo Agropecuario,
2012).
The programme, in line with the development plan of Guanajuato 2006-2012, has the purpose to
improve the conditions of the hydraulic infrastructure of the irrigation districts and units. It aims not
only at rescuing volumes of water at the level of the canal distribution, but also at increasing the
water availability and efficiency. There are two main targets: technifying 58,000 ha (including surface
and groundwater irrigation systems) and economizing 60 million m3 of water volumes, for the
surface irrigation systems. According to the plan, three final goals are settled: 1)improving irrigation
supply in quality, quantity and opportunity 2) increasing the productivity of irrigated areas that use
surface water sources through the use of new technified irrigation systems 3) solving the problem of
over-exploited aquifers, recovering physical losses that help to meet the demands of urban public
use and promote the reuse of wastewater volumes in agriculture(GTO - Secretaria de Desarollo
Agropecuario, 2012).
Nowadays, the area irrigated by drip irrigation has extended considerably in the region of
Guanajuato. However, despite much planning, an important share of the program’s budget has been
not employed and different attempts have been not successful (Hoogesteger, 2018). These types of
projects should work for and based on the requests and co-investment of smallholder farmers,
according to programme’s guidelines, however the lack of interest among the final users and
associations has been significant ( SDAyR, 2014). There is a gap between the storyline of the policy
and the actual practices or 'implementation' of the planned programme.
Furthermore, introducing drip irrigation should motivate producers to shift to different and more
competitive agri-production(Hoogesteger, 2018). However, it is vague how this can be made possible
in the field. In the region of Guanajuato, smallholder farmers depend on basic grains, that have a
very small value in the scene of the actual, liberalized and volatile trade. This pitfall of the agricultural
sector, mostly affecting this category of farming, sets as priorities reducing risks and finding
alternative sources of income (Massink, 2016). Consequently, this decreases smallholder farmers’
interest in modernization programmes that involve shifting to drip irrigation and high-value crops. It
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is controversial and contested how farmers would be able, or can be supported, to face this new
proposed scenario, confronting international knowledge systems and standards (Hoogesteger, 2018).

1.3.1 The irrigation system of La Purisima and the Project of Modernization
The program Rehabilitación de Obras Hidroagrícolas del Agua Superficial, as previously mentioned,
aims at technifying the infrastructure of irrigation districts and units. In the past ten years, at least
three large irrigation districts, DR 044 Jilotepec (4,000 hectares), DR 001 Pabellón de Arteaga (6,100
hectares) and DR 011 Alto Rio Lerma, more specifically the irrigation module of La Purísima (4,000
hectares) have been involved in the program. The projects, addressed to these three irrigation
systems, have focused mainly on the introduction of drip irrigation at parcel level. However, it has
been observed that the majority of large surface irrigation systems yet operate with furrow
irrigation, even if significant attempts have been made to pressurize them (Hoogesteger, 2018).
La Purisima Dam is located 6 km south of Guanajuato City (Mexico) between 20°52° and 20°54’ of
Nord latitude and 101°15’ and 101°18’ of West longitude (fig. 1).

Figure 1 The zone of study is located at south of Guanajuato City in the Central part of Mexico (Medrano-Noyola & RojasBeltrán, 2010)

The modernization of La Purisima is considered one of the most strategic and to be promoted
project. The irrigation module of La Purisima has a surface of 4,780 ha and is located in the Irrigation
District of Alto Rio Lerma and in the central part of the state and the vast majority is placed in the
Municipality of Irapuato ( fig. 2).
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Figure 2 Location of the irrigation module of La Purisima and perimeter of its project

(CONAGUA & GTO, 2020)
In 2009, CONAGUA designed an executive project, for La Purisima, with numerous targets among
which main are: modernizing the complete irrigation system; making more technical and efficient the
water application at plot level through the introduction of pressurized systems; increasing the
production and productivity of the land (GTO - Secretaria de Desarollo Agropecuario, 2012). The
rehabilitation project has been promoted by different state institutions that became supporters,
beneficiaries and fundamental stakeholders.
The programme of modernization of La Purisima is a good example of the strategic project planned
by the state government in the water management sector, in order to face the current water crisis
and to integrate rural smallholders in new agro-production and market dynamics. The modernization
of La Purisima is an exemplary case of how governments, nowadays, respond to water crisis with
water saving policies, through the technification of the agricultural sector and the re-allocation of
resources to the closest municipalities and therefore to the urban-human consumption sector. On
the other hand, La Purisima’s modernization project is a peculiar case as one of the first and few
surface irrigation modules to be technified through drip irrigation. Usually pressurized system are
implemented in irrigation module that are supplied through groundwater resources. What makes the
case interesting is also the fact that the project of modernization of La Purisima has been largely
contested, encountering obstacles and delays. The project, encounters numerous obstacles in its
realization, not only in its technical aspects but also in the administrative ones (Romero et al., 2020).
These contestations have been taken place at different scales within water users, the Water User
Association and the promoters of the project of modernization. The project seems to be in a
continuous and discordant process of adjusting to the reality of the field and of the water users’
organization. Producers with the introduction of drip irrigation are involved in process of
modernization, that brings itself concerns and unclarity (UGTO, 2017). For this, “La Purisima” is an
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interesting case to study for its peculiarity as a pioneer surface irrigation system to be converted in a
pressurized one, and the different contestations and interests around the introduction of drip
irrigation.

1.4

Research Objective and Research Questions

1.4.1 Objective of the Research
Water scarcity is a key public challenge in arid and semiarid regions, mainly in areas where
agriculture is responsible for most of the water exploitation. Water scarcity implies complex
decisions about water allocation among different kinds of users with different demands that grow at
different rhythms. To undertake this issue, policy interventions have been mostly focusing on
investing in irrigation technologies (Sainz-Santamaria & Martinez-Cruz, 2019). Technological solutions
seem to give the opportunity to avoid hard choices about diminishing water demand of (some) users
or modifying water allocation design (Kooij et al., 2017). This view has been largely shared, as I have
described in the previous paragraphs, not only by the water management policies in the Mexican
context, but also specifically by the water institutions of the state of Guanajuato. However, such
“solutions” are mostly accomplished in experimental stations or laboratories. There is not so much
information about concrete irrigation practices and results in the field and through rural
development projects.
It is often hard to question modernization projects: pointing out the negative impact of the
introduction of a new technology easily results in being disapproved for being backward and
wasteful, in contrast with being modern and efficient. Part of the literature contests the promoted
and proclaimed efficiency of drip irrigation, and many are the stories of failure in the introduction of
drip irrigation. In fact, the introduction of drip irrigation has often been contested by different actors
and different forces. This contestation might need a further reflection on the efficiency of drip
irrigation, on the meanings of its introduction and on the context in which it operates. The
introduction of drip irrigation in the module of La Purisima encountered problems in its
implementation due to resistance, no collaboration, and no agreement among the different parts.
The project of modernization tries to combine all the different stakeholders’ needs and discourses in
one single objective.
Drip irrigation, even though not installed yet, creates diverse stakeholders’ conceptualizations,
disrupting their concepts regarding agro-production and irrigation practices and generating different
objectives, concerns and perspectives. Drip irrigation, already in the planning process, brings on the
table new rules and power relations that surely break the equilibrium of the different pre-existing
water institutions, at different scales. Therefore if not yet in place, the new technology is not only
able to create a debate over the shift of resources, but also over the future possible implications and
changes in the different sectors of the water management, for the different stakeholders.
This research discusses the challenge of the promotion and of the set-up of drip irrigation technology
in the irrigation system of La Purisima, through a socio-technical approach. The implementation of
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drip irrigation creates different challenges, struggles and encounters over water allocation, water
distribution and irrigation practices. Projecting, designing and setting up drip irrigation implies, in
fact, the shift of already existing dynamics within the irrigation system and the creation of new
discourses over the meaning of the same technology. The research stresses the importance of
understanding the encounter between these different discourses and dynamics. This comprehension
might be fundamental when designing policies, strategies and modernization projects over irrigation
infrastructure, not only in the context of La Purisima but also in similar setting.

1.4.2 Research Questions
How is the introduction of drip irrigation in the irrigation module la Purisima, Guanajuato (since
2017) contested at different scales and along the different echelons of the water rights framework?
1.4.2.1 Sub-questions

a) How is the introduction of drip irrigation in the irrigation module of La Purisima,
since 2017, contested over water resources at different scales and by different
stakeholders?
b) How is the introduction of drip irrigation in the irrigation module of La Purisima,
since 2017, contested over rules at different scales and by different
stakeholders?
c) How is the introduction of drip irrigation in the irrigation module of La Purisima,
since 2017, contested over authority and regulatory control at different scales
and by different stakeholders?
d) How is the introduction of drip irrigation in the irrigation module of La Purisima,
since 2017, contested over discourses at different scales and by different
stakeholders?

1.5

Short Outline of this Thesis

This thesis consists of eight chapters. The first and present chapter provides a short introduction of
the thesis, the drip irrigation debate, the research background, the objectives of this study and the
selected research questions.
Chapter 2 presents the theoretical framework and the research methodology applied. In Chapter 3,
the case study of La Purisima and its context are illustrated: the irrigation system and its
characteristics, the Water User Association and its Water Users and the Project of Modernization..
Chapters 4, 5 and 6 aim to answer the research questions and to illustrate how the introduction of
drip irrigation and the project of modernization are contested by the La Purisima stakeholders at
different scales. Each chapter focuses on the different echelons of right. Chapter 4 analyses the
struggle over resources. Chapter 5 describes the contestation around rules and authority. Chapter 6
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shows the convergence of different discourses, presented by the La Purisima’s stakeholders, around
the introduction of drip irrigation and the process of modernization of the module.
The final chapter, Chapter 8, presents a final discussion, conclusions and suggestions or possible
solutions for the future of the irrigation system of La Purisima.
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Chapter 2. Theoretical Framework and Methodology
2.1 Theoretical Framework: Understanding contestations around the introduction of
Drip Irrigation through ERA
Several theories and concepts have been applied in this research. These concepts, below illustrated,
together design a framework that provides the theoretical base for understanding the existing
patterns in water allocation, irrigation practices and management, water governance mechanism and
water discourses in the irrigation module of La Purisima. Furthermore they support the analysis on
what the expectations and concerns are of the different stakeholders concerning the project of
modernization and the introduction of drip irrigation.

2.1.1 Socio-technical approach: unboxing drip irrigation
The socio-technical approach focuses on the interactions among water, water users, water
technologies, water infrastructure and the resulting water linkages and agro-ecologies. An
interdisciplinary method is therefore necessary to approach water issues. Mollinga asserts that
“interdisciplinary investigation of irrigation requires insight into its technical, organizational, socioeconomic and political aspects” (Mollinga, 1997). Interdisciplinarity is essential to tackle real
problems, due to the fact that real world problems are complex problems in which problem and
solution are difficult and not always clearly delineated or agreed upon. Therefore the case of the La
Purisima irrigation system, that is a complex reality, should not be analysed with an approach that
focuses only on the technical aspects of allocation and abstraction. The risk, of the latter method, is
to lose a lot of crucial information about social aspects of water management and water access.
Water management is both socially and technically defined, with technical features such as
infrastructure, strictly connected to social features of culture understanding and power relations.
Water management in the irrigation system of La Purisima is altered by politics, by the agro-export
sector, by its smallholder farmers, by the water user association and its traditions, its domestic and
industrial uses, and much more. All in all, it is evident that a simply social or technical approach
would fail if only one method analyses the effects of an integrated system, such as the modernization
project of La Purisima. The heterogeneity of a system pertaining to water resource management can
be explained as a socio-technical system. The complexity is given by the interaction that both human
and physical features operate continuously and deeply. It is therefore essential to understand
(irrigation) systems as a socio-technical process (Uphoff, 1986). Uphoff (1986) underlines further that
this socio-technical process consists “ of a socio-technical infrastructure and an institutional
framework which determines the use of that infrastructure”: technology and institutions are so
strictly interacting. There is a constant mutual shaping and ordering between the material and the
social. This research aims to investigate how the introduction of drip irrigation is contested by the
different stakeholders within the irrigation system of La Purisima. Accordingly, it is important to
analyse the case study throughout this socio-technical approach.
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As already underlined previously, irrigation and water management studies often treat technology as
a black box. Technology is seen as static, neglecting its mutual shaping with social relations. Contrary,
Mollinga describes an irrigation system as a socio-technical phenomenon: “irrigation technologies
not only mediate peoples’ relationships with biophysical processes, but also shape the people-people
relationships that are part of irrigation”(Mollinga, 1998). This concept underlines how the irrigation
technologies have relevant impacts on people’s livelihoods. Furthermore, differently form Uphoff,
Mollinga (1998) underlines how technology is socially constructed by the aims of the involved actors.
This latter is constituted by three dimensions: (requirements for) use, design and consequences.
Generally, irrigation technologies usually have social requirements for use. Hydraulic infrastructures
requires specific features to the management organization of the irrigation system in which they are
in use. Therefore specific social conditions have to be accomplished for the technologies to work
efficiently, and that diverse technologies demand diverse enabling conditions. Irrigation technologies
are socially designed. The development and the design of technology are social processes in which
the involved stakeholders converge. On the other hand the perceptions and the interests of those
stakeholders mould the technical features of technology. The third element that underline the social
nature of technology, is the social effect. Technologies have social effects (crop production, people’s
health or livelihood..) and these effects are technology-dependent(Mollinga, 1998).
Considering irrigation system as a sociotechnical reality makes possible an analysis of local
relationships and interactions and to resolve the connection between technology and organizational
conditions (Massink, 2016). Mollinga elaborates a model of contextually embedded water resources
management. The author represents the irrigation system can as a triangle (Figure 3) of three
interconnected elements: forms of organization, irrigation technologies and water(Mollinga, 1998).

Figure 3 Elements of irrigation as a labour process (Mollinga, 1998)

These are defined by Mollinga as the elements of irrigation as a labour process. The three elements
mutually shape each other. The features of the elements that take place in water distribution
practices cannot be fully discerned without a connection to the other elements. The personal activity
of man, the subject of that work and its instruments are interconnected and therefore social and
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technical elements of production find a place. The triangle of people, technologies and water can be
are the synthesis of all the irrigation activities that occur in an irrigation system. These activities are
not self-contained, but in practice they are subjected to conditions of possibility, that can be social or
material(see fig 4, for more details)( Mollinga,1998)

Figure 4 Irrigation activities in context (Mollinga,1998)

In addition, water management practices do not occur in isolation but need to be analysed in a
broader context (Massink, 2016). Water distribution is regulated throughout the definition of its
beneficiaries, quantity and its regulators (M. Zwarteveen et al., 2005; M. Z. Zwarteveen & Boelens,
2014). These distributional issues not only contain implicitly social and power relations between the
irrigators, but also the mediations of technology. There is a constant mutual shaping and ordering
between the material and the social.
Drip irrigation, also in the context of the irrigation system of La Purisima, is part of a social-technical
network where objects, people, practices, rules and discourses inform and shape each other.
Therefore to understand the introduction of drip irrigation in La Purisima, the focus should not only
be on the final performance of the technology but also on the process of the interactions between
drip irrigation, users, water users association and promoters. Social interactions mediate water
technologies and the other way around. Drip irrigation technology is enclosed in societies, brings
with it assumptions about and assumes certain knowledge. The introduction of drip irrigation
technology implies also the reconfigurations of people-people relations and vice versa (Van der Kooij,
2016). Drip irrigation is contested by heterogenous elements and their mutual interaction and
therefore is a socio-technical phenomenon

2.1.2 The role of water rights in the socio-technical approach and the analysis of drip
irrigation through ERA-Echelons of Rights Analysis
Having established that drip irrigation is a sociotechnical phenomenon we want to select a right
method to analyse this technology. The aim of the research is to understand how the introduction of
drip irrigation is contested and received by the different stakeholders involved in the project of
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modernization of La Purisima. A theoretical framework is, therefore, needed to analyse the different
elements that compose the stakeholders’ perceptions over drip irrigation.
An irrigation scheme is a complex set up designed to control water. This design combines physical
elements (water resources and flows, plots and hydraulic infrastructure) for the water catchment,
conduction and distribution, with normative elements (regulations, obligations linked to water
access) and organisational features and agro-productive elements (soil, crops and technology, etc..).
The interrelation between these elements allows the correct functioning of the irrigation system. In
the irrigation system water rights have the function to regulate its functioning and therefore the user
to take part of the water for his/her own land and in which quantity and frequency. Water rights are
therefore, in the irrigation context, the “authorised demands to use” water resource. This
authorisation includes also specific privileges, obligations, limitations and sanctions. Water rights can
be effective only when the water use is supported by an authority that can be collective or individual.
Authority has to be enforced by legitimacy and power, and to be recognized by the users and by
external actors. Irrigation institutions and rights are therefore the outcomes of the relations between
the different actors of the irrigation system. Institutions are a bundle of regulations that concern the
water distribution. Water distribution is regulated throughout the definition of its beneficiaries,
quantity and its regulators (M. Zwarteveen et al., 2005; M. Z. Zwarteveen & Boelens, 2014).These
distributional issues not only contain implicitly social and power relations between the irrigators, but
also the technology mediations. For this reason institutional design need to be re-confirmed and renegotiated (Van der Kooij, 2016). Social adjustments engaging with irrigation infrastructure produces
different distributional results. These social adjustments are often contested by internal and external
actors. The definition of water rights implies the change of the physical, organizational, and
normative elements that constitute them. And the other way around. These definitions and changes
can often create contestations. This research aims to take a closer look at the contestations that are
created with the introduction of the technology of drip irrigation.
Contestations around water rights is not only about struggles over resources but following a sociotechnical approach the “knot” is much more broad. Contestations can also rise in the struggle for
decision-making power. At the same time, disputing discourses validate or criminalise specific
practices. As water rights are often and strongly challenged by actors with material and/or political
interests at different scales, the struggle over water rights progressively involves a battle in which
local, national, regional and international agents enter the system. Essential elements of this struggle
for water rights and control core on the so defined four “Echelons of Rights Analysis”. The echelons
of rights analysis (ERA) approach (R. Boelens, 2008; M. Zwarteveen et al., 2005; M. Z. Zwarteveen &
Boelens, 2014) gives theoretical framework that emphasise all the different aspects of water rights.
This framework is built on the concept of legal pluralism that analyses how actors make use of the
different and intersecting legal systems for different goals . Furthermore the ERA is looking at other
two important directions. First, this approach broaden by researching the mechanisms through
which the stakeholders accomplish to materialise their rights, besides legal mechanisms, as for
instance buying-power and access to knowledge and technology. Practically, this refers on how
actors effectively withdraw and use the flows and the volume of water. Secondly the echelons of
rights analysis broadens upward analysing the background of clashing discourses in which these legal
systems operate.
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Therefore, the ERA, Echelons of Rights Analysis, is a very useful theory for this type of study. The
Echelons of Rights Analysis (ERA) serves to clarify how the access to water is set, how it is managed
and it is contested (R. Boelens, 2008)The Echelons of Rights Analysis analyses four different domains,
the so called echelons. The four echelons are: resources, rules, authority and discourses. When an
irrigation system is interested by a new setting, or a new technology is introduced or new and old
stakeholders enter the playfield, claiming a different management of the available land and water
resources, rights, power relations and discourses may be reallocated. This reallocation can be
interpreted as a result of an interplay of rules and norms, while also being influenced by economic
and political dynamics. This reallocation, as defined by Zwarteveen et al. (2005, p.257), “ ..causes
some groups of people or noneconomic interests such as the environment to lose, to the advantage
of others”. The contestation around the introduction of drip technology, in the irrigation system of La
Purisima, regards different levels and issues. In order to unravel the depth of this contest, that can
contribute to understand the real and less obvious issues at its base, It is useful to use the ERA
framework.
The Echelons of Rights Analysis “divides” the contestation into different levels of water rights and
helps to interpret the phenomena, noticed during the research and fieldwork, around the
introduction of drip irrigation. The first echelon concerns the struggles over resources. It is about
who have access to the water and to withdraw the resources. Having access means to have the
material and other means to concretize their water rights and are this able to benefit from it. It is
about if these users have the concrete means to abstract water and to therefore concretize their
water rights. Material forms are for instance infrastructure, technological commodities, financial and
social capital. This domain focuses on the dynamics that negotiate the access to the water resources:
On which basis are the water rights divided and allocated?
The second echelon is about the rules: who does supervise management and operation, who holds
water rights and which procedures are used to create water rights? Boelens (2008, p. 7) furthermore
describe the second domain as “the bundles of rights and obligations; categories, roles and
responsibilities of users; criteria for allocation based on the heterogeneous values and meanings
assigned to water; diverse ideas and constructs of fairness, are key elements of this field of analysis.”
The third echelon of the ERA theoretical framework is called authority or regulatory control. It
describes who oversees the water rights, who determinates water rights and who executes them. It
concerns by whom the decisions are made, and the sanctions given in case of non-compliance and
the third echelon applies to institutionalized powers to govern water affairs and the authority over
differentiation of access to water, possibly in correspondence to a certain hierarchy. The power of
decision-making is often granted only for a specific group of people, while others are excluded from
this process. Whose discourses, interests and priorities dominate? Whose influence prevail?
(Zwarteveen et al. 2005, Boelens 2008).
The fourth echelon is the most abstract domain of the Echelons of Right Analysis. It relates to the
regime of representation: the discourses. The discourses are regimes of representation which
defend, impose, or establish water rights policies, regimes and decisions defined by the different
actors (Boelens, 2008). Boelens (2008, p.8) delineates the discourses of this domain as follows:
“regimes of representation legitimize use and distribution of resources; contents of rules; and
regulatory control or authority to set the rules of the game. As powerful discursive practices, they
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make the moral, institutional, and political linkages among the social and technical, human and
natural, theoretical and practical water worlds, as if these bonds were entirely natural.” Often these
discourses are opposing each other and are presented by the different stakeholders to explicit
problems and solutions regarding water rights and water resources management. The different
discourses and types of representation defend their truth claims used to legitimize their idea of
water resources distribution and actions to concretize it. Obviously, certain discourses emphasize
certain criteria, while marginalizing or disregarding others. Discourses are usually employed by
political or social groups, enhancing the legitimations of specific groups or people and undermining
someone else’s(Roth et al., 2005).
The concatenation of the echelons together illustrates certain elements of water rights struggles:
there is a conflict about the material control of water use systems and over the right to culturally
determine, politically regulate and discursively cast their entity. This furthermore justify the depth
and the strength of these struggles. The conflict over water rights is at the same time a struggle over
resources and legitimacy: the legitimacy to develop and impose water rights and to prevail as water
user collectives, to have ample control. In the reality of a water management system, as the one of La
Purisima, different interest groups and their water rights frameworks encounter, confront, combine,
or conflict each other. While policy makers or state institutions might focus on water rights at the
legal institutionalized scale, most of the contestations and conflicts for water resources take place
within local social networks and relationships and through irrigation practices. The different
contestations at different levels that are observed in the reality of the fieldwork can be then
acknowledged by the different domains of ERA.

2.1.3 Strengths and Limitations of the Theoretical Framework
The theories and concepts illustrated above have been chosen with the aim of understanding the
contestations around the introduction of drip irrigation within the irrigation system of La Purisima at
different levels and for the different stakeholders. Drip irrigation is therefore “unboxed” and
“unmasked” by its merely technical characteristics through a socio-technical analysis. This is done
also to open a debate over the so proclaimed efficiency of drip irrigation. Then, the Echelons of
Rights Analysis is used to analyses all the elements that result from this “unboxing” (fig.5).
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Figure 5 Theoretical Framework of the research. Self-elaboration

The responses of the different stakeholders, in relation with the introduction of drip irrigation, are
then analysed, categorized, and explained through the four echelons of rights analysis. Although this
theoretical framework has been created to adapt to the research questions, these concepts and
theories might encounter several limits in their application. If on the one hand the socio-technical
approach might tendentially exclude a lot of more technical characteristics of the debate, on the
other hand the ERA theory might fail in individuate the four different domain in the stakeholder’s
contestations. The ERA analysis, tailored to investigate over the different struggles in water rights,
might not be able to tackle a so heterogenous the water issue. Often the complex reality presents
conflicts, contestations and perspectives that might be hard to categorize in so defined echelons.

2.2 Methodology
2.2.1 Research Design
This research aims to investigate how the introduction of drip irrigation, as socio technical
phenomenon, can be contested by different stakeholders within an irrigation system. The research is
conducted through the case study of La Purisima, an irrigation system that has been interested, in
the last years, by a project of modernization envisaging the introduction of drip irrigation technology.
The research methodology applied in this study takes inspirations from the so-called concept of
“Technography”. This approach combines the method of ethnography with analytical study over
technology. This method supports an integrative investigation over the socio-technical configurations
that take place in a network of actors. The research method works to understand how network of
actors deal with alterations. It analyses the actual farming, resource management practices and local
responses to alterations. Furthermore, it does an attempt in explaining the incentives, reasons
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behind such practices, discourses, and choices. In the case of this thesis, this method also helps to
study the effects, the discourses and the objectives that are related to the introduction of drip
technology. Therefore, the research aims to understand what is more behind the technology and its
consequent functioning. The result of functioning of drip technology is co-determined by specific
process and social relations. In order to study all these different determinations the research method
needs to be integrated and methodologically plural (Jansen & Vellema, 2011).
I have selected a case study method to conduct more in-depth research about the topic. The method
allows to capture the complexity of real-life situations, so that the phenomenon can be analysed in
depth. The case of the project of modernization of La Purisima has been chosen for its position, its
peculiarity, and its accessibility. La Purisima is in the region of Guanajuato that has had, in the
Mexican context and in the last decades, a leading role in water management policies. Furthermore,
the modernization of La Purisima, that has its fulcrum in the introduction of drip irrigation, is a
peculiar pioneer project for its attempt to introduce the technology in a surface irrigation system.
This case has been introduced then by my supervisor, that had previous experience of fieldwork in
the irrigation system, providing me references. The case study will be explained more specifically in
the next chapter. It is essential to explain the different stakeholder’s perspectives in context,
providing information about the hydraulic infrastructure, the water management organization (WUA)
and the local water culture of La Purisima irrigation system. Furthermore, the design of the project of
modernization, its stages and the stakeholders involved will be described, in the attempt to give
already a picture of the different perspectives and regimes of representation that have been
developing around the promotion of drip irrigation.
In order to engage with the main research question and the sub-questions, after presenting the
methodology and the case study, the study has been divided in three chapters, in which the results
are presented. In these three sections, the introduction of drip irrigation, and its contestations, is
“scanned” through the four echelons of rights analysis. The research has been designed in way that
this theoretical approach is possible. The echelons of rights analysis function as lenses and tools of
categorization for the stakeholders’ perspectives and the dynamics within the irrigation system
regarding the project of modernization. The three chapters responding to the sub-questions are
successively focusing on struggle over resources, conflicts over rules and authority and struggles over
discourses. The formal and informal interviews, together with the other kind of gathered
information, have been coded and categorized through the different echelons of rights analysis. This
theoretical approach has been used and have designed the research not without any limitations. The
theoretical framework and the related theories in fact, as it will be explained in the following
paragraph, have been defined only successively to the field work. This have been resulted in a design
of the structure of the interviews not directly oriented in investigating the echelons of rights analysis.
The research and the interviews have been surely oriented to understand the contestations around
drip irrigation and the backgrounds within the irrigation system of La Purisima. However, a clearer
definition of the theoretical framework, previously to the fieldwork, would have produced more in
depth and to the point results and a more flowing response to the research questions. All in all, the
methodology makes sense of the data through ERA theory.
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2.2.2 Research Methods
The research began with literature review in the Netherlands in the March of 2017. Successively, I
have conducted fieldwork from the end of May to the end of October 2017. The fieldwork started
with a significant change of my initial plans. The thesis research question, designed previous to the
fieldwork, aimed to investigate the effects of drip irrigation on water rights in the irrigation system of
La Purisima. The documents about the modernization project of La Purisima, analysed during the
literature review, gave a different picture of the La Purisima irrigation system and of the progress of
the modernization project. The documents reported that the drip irrigation should already have been
installed at my arrival at the fieldwork site. Once I arrived, I realized that the project of
modernization was not only experiencing a considerable delay but also that drip irrigation had not
yet been installed and was widely contested. Therefore, I decided to investigate the reasons behind
this delay in the introduction of drip irrigation and the possible contestations around the new
technology among the different stakeholders.
I have been introduced to the community of La Purisima, thanks to the professor Eduardo Salazar,
director of the agronomy department of the University of Guanajuato. After a long process of
networking (and mostly of gaining trust from farmers and officers of the community), I have been
welcomed in the everyday life and work of the community. I have investigated the water rights and
the irrigation management regulating the irrigation scheme, conducting participant observations
with the canaleros (WUA employees) and reviewing WUA official documents. This allowed me, not
only to become familiar with the field but also to observe more closely irrigation practices, how the
water is used and distributed and rotated among the different users, and how conflicts or regulations
are coordinated at the different levels of the irrigation system. Furthermore, the research focused on
understanding the actual stage of the modernization project, through informal interviews with the
promoters and the delegates of the Water Users Association. I have relied on both informal and
formal interviews, as well as focus groups to better understand the contestations around drip
irrigation and the “water culture” of the different groups of actors. The interviews have been divided
in three phases: 1) interviews with farmers, 2) interview with WUA delegates (canaleros, delegates of
the head of the organization) 3) interviews with the promoters of the modernization projects
(SAGARPA, SDAYR, CONAGUA, WUA and JAPAMI) (see ANNEX B for the list of the respondents).
For this type of data collection, I have decided to conduct focus group discussions and semistructured interviews. This choice allowed me to investigate with a wider lens the conflicts around
drip irrigation and the respondents to express more openly and less schematically their concerns,
doubts, and expectations over the project of modernization. The interviews themselves have been
structured in three parts: a) questions about actual water rights and institutions, present irrigation
practices and agro-production b) concerns, perspectives, and objectives about the modernization
project c) concerns, perspectives and objectives related to the introduction of drip irrigation. The
structure of the interview addressed to promoters has been focused more on the type of promotion
of the modernization project, concerns, objectives of the introduction of the drip irrigation and the
different investment, interests and involvement related. The interviews have been successively
analysed with ATLAS programme and through a thematic analysis. The thematic analysis aims to
individuate the irrigations practices and the concerns around drip irrigation that relate to the four
echelons of right analysis.
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Specific criteria have been applied to select the smallholder farmers to be interviewed. The project of
modernization includes the whole irrigation system, with an approximate area of 400 hectares and
1,300 users. The study, due to time, space, and practical limitations, does not cover all the area, but
is focused in two communities, that I have selected as relevant areas of interests. This has been done
in order to collect the most reliable, relevant and representative data for the entire irrigation scheme
and its completive users “population”. The communities have been selected considering the position
within the irrigation system (downstream- upstream), the position in the mapping of the
modernization project (the irrigation scheme for practical reasons and because of different
morphological characteristics has been divided in two different zones), the agro-production and the
relative distance from the headquarters of the WUA. Therefore, two communities (ejidos) were
selected: San Vicente, located in zone 1 characterized by plane land and that therefore required a
relatively higher consumption of electricity for the water irrigation pumping; Ex Hacienda de
Marquez is in zone 2, characterized by a higher slope (therefore less energy consumption is
required). The two zones are also differently involved in the modernization project: zone 1 will be a
testing area while zone 2 will be involved in the project only successively. There are approximately 60
farmers in both communities, while the agro-production is varied and includes wheat, sorghum,
yellow maize and peanut in San Vicente, while a few additional crops (tomatoes and onions) are
cultivated in Ex Hacienda de Marquez. Furthermore, San Vicente is close to the headquarter of the
WUA, while Ex Hacienda de Marquez is farther from the WUA headquarter. This factor might
influence the reception of the modernization project and the introduction of drip irrigation (through
promotion, the decision-making process and involvement in the project). The selection of the
communities has also been influenced by the initial observations around the irrigation system and by
more practical reasons such as time, networks, distance, and accessibility. In addition, I preferred
addressing interviews to farmers “ejidatarios”, or owners of the lands, in order to interview people
directly involved in the decision-making process of the irrigation system.
As regard WUA officers, I had the opportunity to interview the canalero leader and the other four
canaleros, managers of the different zones of the irrigation system. In contrast, my access to the
WUA board representative(s) has been quite difficult, due to internal conflict within the
administration of the WUA. However, I had the opportunity to interview people that previously
belonged to the WUA board. The representatives of the governmental institutions promoting the
project of modernization, were also available and willing to share their point of view regarding the
introduction of drip irrigation.
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Chapter 3: The case study: the irrigation system of La Purisima and
the project of Modernization
The modernization project of La Purisima is a good example of the strategic program promoted by
the state government in the water management sector, to face today’s water crisis. The project
includes a comprehensive modernization of the irrigation system, a shift in irrigation technology and
agro-production and the integration of rural smallholders in market dynamics. The paragraphs below
provide a detailed description of the physical and organizational characteristics of the irrigation
module of La Purisima, in relation to its regional context, Water Association and Water Users. Further
details on the modernization project will also be presented, underlying the role played by the
government and by the promoters of the project.

3.1 The irrigation system of La Purisima
The area of this study is located in the Irrigation District 011 of Alto Rio Lerma, Guanajuato. This
district is the most extensive irrigation district in the Lerma Chapala Basin and located in its upper
part (fig. 6).

Figure 6 Location of DR011 in the hydrological-administrative region VIII Lerma-Santiago
Pacifico (Programa Hidrico Regional Vision 2030, (CONAGUA, 2012a)

It covers approximately 114,002 ha, of which 109,417 ha are irrigated lands to benefit around 25,430
water users. The district is formed by 11 irrigation modules, of which 61,748 ha are ejidal properties
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(communal land) and 50,389 ha are private property. Respectively the water users of the district are
71.72% ejidatarios (shareholders of common land) and 28.28% small- landowners (IMTA, 2016).
The sources of surface water of the DRR 011 are the Tepuxtepec Dam, the Solis Dam, the lagune of
Yuriria and La Purisima Dam. The latter supply a network of 422 km of canals and 1,183 km of lateral
canals and 13,293 control structures. Groundwater represents another significant supply for the
district. The aquifers that serve the DRR 011 are: Valle de Acámbaro, Valle de la Cuevita, SalvatierraAcámbaro, Irapuato-Valle, Valle de Celaya and Penjamo-Abasolo.
Water management transfer within the irrigation districts has started in 1992: the conveying of the
minor irrigation network to eleven associations (in the case of the DR011) with National Water
Committee’s supervision on the main network has been the main action of this process. These eleven
associations are: Módulo de Riego I Acámbaro, where is located the Dam Solís, Módulo de Riego II
Salvatierra, Módulo de Riego III Jaral, Módulo de Riego IV Valle de Santiago, Módulo de Riego V
Cortázar, Módulo de Riego VI Salamanca, Módulo de Riego VII Irapuato, Módulo de Riego VIII
Abasolo, Módulo de Riego IX Huanimaro, Módulo de Riego X Corralejo, Módulo de Riego XI Purísima
(fi.7).

Figure 7 Irrigation District 011, Alto Río Lerma Guanajuato (2006) PowerPoint Presentation.

The Irrigation module / system of La Purisima itself constitutes the 29% of the entire DRR 011 and it
is the only module that is not irrigated through groundwater resources (although some “unofficial
wells” are present). The operationalization of the District 011 is planned according to water
availability of the Solis Dam, whose storage covers 90% of irrigation needs. The remaining 10% is
provided by the Lagune of Yuriria and by the Dam of La Purisima. The Dam of La Purisima is peculiar
in its functioning, as it supplies the only irrigation module with its same name.
Regarding the exploitation of underground water, there are approximately 2,173 wells within the
district, 186 of which are official and 1,987 are private. The total water volumes that are granted for
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concession to the district are around 821,470,000.00 m3 of surface water resources and
76,800,000.00 m3 for groundwater. Within the DR011, 77,772.78 ha are entitled of surface water and
7,195.59 ha of underground water. The maximum concession granted to the DR011 is of 955 mm3,
that also includes the water volume for the 11 irrigation modules of the district. Water resources are
distributed in percentages to the modules according to the concession of their title deed. The
minimum allocation that can be assigned to the district is 50% of the minimum allowance, except
when the water storage is not sufficient (Caldera Ortega & Tagle Zamora, 2020).
The water concession of the La Purisima Dam is based on an agreement, about the use and operation
of surface water, authorized within Lerma Chapala Basin’s institution in 2004. This agreement
establishes that the dam should release their surplus resources, based on their regular maximum
water storages and under the evaluation of the Committee for the hydraulic security, if necessary. All
these specificities, beside its involvement in a modernization project, make of the irrigation module
of La Purisima an interesting case study.
Following the flooding in the city of Irapuato (Guanajuato), the dam "La Purisima" was established in
November 1976, was finished in August 1979 and it initiated operations in 1980 (Cano Rodríguez et
al., 2004). La Purisima Dam is the most extensive waterbody near Guanajuato City. It is
approximately 4.5 kilometres long and 2 kilometres wide, and it supplies irrigation water for 4,500
hectares in the municipalities of Irapuato and Guanajuato. The altitude of the region ranges between
1,800 and 1,960 m. La Purisima Dam is situated in a region characterized by dry semi-warm clime
with summer rains and an average annual temperature varying between 18° and 20°C. Standard
annual rainfall is 553 mm (Gobierno Estatal de Guanajuato, 2005).
The irrigation module of La Purisima is identified as “unidad de riego” n. 09, in the system of the
District 011. La Purisima module extends over an area of 4,780 ha, of which 3,974 are irrigated with
water from the dam “La Purisima”. Nowadays, the module is characterized mainly by furrow
irrigation. The irrigation module functions with surface water resources, through a network of
concrete canals (fig. 8), for 3,830 ha and with underground water for 1,174 ha.

Figure 8 Canals- network of water conduction of La Purisima irrigation module. CONAGUA& GTO, 2020

The volume allowance corresponds to 35mm3 per year(Martínez, 2015). The following resources are
supplying the module of La Purisima: 1. the underground water allocated and exploited through
wells; 2. The water resources contribution from the lower basin, that can be used within the
perimeter of the DR011; 3. The groundwater and the drainage water that can be reused through the
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pumping system; 4. The water resources that can be exploited in subirrigation when conditions allow
it (SEMARNAT & IMTA, 2015). The storage of the Dam of La Purisima, does not vary significantly
during the year, as the rain is constant, and the dam is full during the rainy season and decreases its
level when its water resources are used for the irrigation of the module. The dry months are usually
from September to May. However, there are years characterized by rain scarcity, in which the dam
decreases in its level (Gobierno Estatal de Guanajuato, 2005). Of the total capacity of the La Purísima
reservoir, approximately 195.7 hm3, 85.7 hm3 are reserved for flood control and its active capacity is
limited to 110 hm3. Of this volume of stowage, 25 hm3 correspond to deposits (spare capacity), and
then only 85 hm3 remain for irrigation. La Purisima is irrigated with the water stored in the reservoir,
which is supplied with rainwater, agricultural returns or water municipal waste, treated or untreated
(Winpenny et al., 2017)The irrigation module of La Purisima includes the following ejidos
(communities): Aldama, Copal Y Marquez, El Reacomodo, Buenos Aires, Granja La Paz, Guadalupe
Villa De Cardenas, La Calera, La Sierrita, Lo De Juarez, Medio Sitio, Molino De Santa Ana, Rancho
Nuevo Del Llanito, San Antonio El Rico, San Antonio Texas, San Jose De Llanos, San Miguel De
Villalobos, San Vicente, Santa Barbara, Serrano Y Taretan and the smallholders of the municipalities
of Irapuato, Silao and Guanajuato (fig. 9) (Asociación Productores Agricolas de La Presa de La
Purisima, 2011).

Figure 9 Map of the Irrigation module of La Purisima with its ejidos. Field material, 2017
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3.2 The Water User Association of the irrigation module of La Purisima

The irrigation module of La Purisima is strictly interconnected with the Water User Association that
manages the activities of operation, conservation, and administration of the water resources within
the system. This association is officially named “Asociacion PRODUCTERS AGRICOLAS DE LA PRESA LA
PURISIMA A.C.”. This organization is in charge mainly of the irrigation and drainage engineering, of
the hydrological infrastructure and of the exploitation of the licensed water resources for agroproduction purposes. The Water User Association of La Purisima was established on 18 June 1990 in
the city of Irapuato, and its headquarter is located in the ejido of San Vicente. As it is stated in the
4th article of its regulations, the association will last for 99 years from its constitution.
The Water User Association follows, in its regulation and management, the national water law, in
agreement with the National Hydraulic Committee and with the directives of the Irrigation District
011. Under these same laws, the association owns the licence to use hydraulic infrastructure and to
exploit surface and groundwater resources. Regarding the groundwater resources, the Water User
Association has the control of the wells that are within the perimeter of the module, as well as the
surface water that runs from the source of the dam until the point of control of the same module.
The WUA controls around of 66.550 km of irrigation canals, considering main canals, lateral, sublateral and tertiary canals (Asociación Productores Agricolas de La Presa de La Purisima, 2011).
The management of this network of canals also includes the process of water resource delivery. The
Water User Association is clearly the main responsible for the delivery of irrigation water to the users
of La Purisima. The association plans the use and distribution of the resources, based on a specific
scheme of irrigation. This scheme is defined in accordance with the volume licensed by the DR011
and the Hydraulic Committee every crop year. The volume assigned is, in its turn, determined by the
regulations of the DR011, authorized by the National Water Commission and the Basin Institution,
and considering the, title of concession and the users’ registered water rights. Inside the irrigation
system of La Purisima, as will be explained in detail in the following paragraphs, the distribution of
water resources, of which each user is entitled, is calculated by hectare. Generally, the Water Users
Association is in charge of managing and using surface water. However, in case of water scarcity it
can make use of groundwater resources. This is allowed in order to provide the guaranteed water
volume to the users and therefore to support the forehead established agro-production.
At the field level the water delivery, defined by the national regulations, works in an articulated way.
While the users are responsible only for what “happens” from the water intake and inside their own
plot, the overall water distribution is managed by the WUA and more precisely by the canaleros, the
canal operators. The canaleros are the CNA Furthermore, the canal operators can also function as
intermediaries between the water user association and the water users (Van der Zaag & Rap, 2012).
The canaleros operate on the entire irrigation system territory that for logistics, in the water delivery
operations, is divided in 4 zones. There are five canaleros in the module of La Purisima, 4 for each
zone plus the leader of the canaleros. There is a defined irrigation programme to allocate and
distribute water resources to the users: the leader canalero receives the water at the point of
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control, then he delivers it at the point of control of each section and to the corresponding canalero.
The canalero has the duty to deliver the water to the users, to control the requirements of each user
to receive irrigation water, to verify the maintenance of the tertiary canals and to manage the
hydraulic structure of control and regulation of the surface canals. After the water reaches the water
intake of each user’s plot, the canalero has no responsibility over the water resources anymore
(Asociación Productores Agricolas de La Presa de La Purisima, 2011).
After the canalero has delivered the resource, the user plays his role in the process of irrigation. In
order to receive irrigation water, water users have 1) to have the plot prepared for irrigation; 2) to
pay in advance the fee for the irrigation service; 3) to maintain canal networks, up to the "betweenfarm or plot" level, clean and in good condition; 4) to own the permission of sowing and of cleansing;
5) to present the authorization of irrigation, approved by the association, for the established crop; 6)
to be present at his own plot, and more precisely at water intake zone, when receiving irrigation
water. This describes, in its essential steps, how the irrigation water is physically and technically
distributed in the context of the irrigation module of La Purisima.
The physical distribution of irrigation water cannot function without a well-defined decision-making
process. This latter is defined by the bodies that are part of the Water Users Association. The WUA is
constituted by 1) General Assembly; 2) Directing Council; 3) Supervisory Board; 4) Delegations of
ejidos and of smallholders. In order to be part of the different WUA bodies, the single water user has
to fulfil certain requirements such as being an ejidatario, being a delegate (representative of their
own ejido) or having been an user of the association for at least 1 year. The different boards have
different functions and responsibilities (Asociación Productores Agricolas de La Presa de La Purisima,
2011)
The Directing council is composed by a president, a secretary, and a treasurer. All the positions have
a substitute and two chair people. The Council is renovated every 3 years and its members are agents
and representatives of the Water Users Association. The Directing Council administrates the
resources and plans the necessary activities of the association. The members represent the WUA in
front of third stakeholders and they manage and contract conventions and regulations over water
resources with the other national institutions. If the Directing Council is considered the
representative of the WUA, the General Assembly is, according to the WUA regulations, the supreme
body of the association. The assembly is composed by 51 delegates, generally 2 from each ejido plus
the private smallholders. Each delegate is elected in their own eijdo by the fellow ejidatarios,
whereas the separate smallholder farmers are elected through the “Delegation of the smallholder
farmers of the Dam of La Purisima”. In the figure below, the composition of the General Assembly is
illustrated per ejido (fig. 10) (Asociación Productores Agricolas de La Presa de La Purisima, 2011).

27

Figure 10 Composition of the General Assembly of La Purisima WUA, (REGLAMENTO INTERIOR
DE LA ASOCIACIÓN PRODUCTORES AGRICOLAS DE LA PRESA LA PURISIMA,2011)

Further and more specific information over the Water User Association can be found in the
Document of the Internal Regulations of the Water Users Association of the Dam of La Purisima
(2011).

3.3 The Water users of the Irrigation system of La Purisima
As previously mentioned, the irrigation module of La Purisima provides water for approximately
1,100 farmers. On average, each farmer owns 3.6 ha of plot and the farmers’ average age is 64 years
old, with a primary school level of education. There is certainly a difference between water users and
smallholder farmers. As stated by the Charter of the Association of La Purisima, everyone subscribed
to the “Padrón de Usuarios con derechos de agua superficial, amparados con el Título de Concesión
de agua número 08GUA401111/12ATGC00” (the register of water Users with surface water rights) is
recognized

as

water

user,

protected

by

the

Title

of

Water

Allocation

number

08GUA401111/12ATGC00 and granted by the association. Each farmer, according to that title, is
entitled to a certain amount of water. This is calculated in relation to the owned number of hectares
and to the agricultural cycle (Asociación Productores Agricolas de La Presa de La Purisima, 2011).
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Water users who are part of District 011 but also of the La Purisima irrigation module are
characterized by an average age of 65 and by an incomplete elementary school level. This is
considered the second generation of the agrarian revolution that finished in the 1940s (Rodríguez
Haros et al., 2018). According to a study of the University of Guanajuato, based on a number of 621
survey respondents, male water users represent 81% of water users, while women only represent
19%. The average age is 62, while the average number of children per household is 3. The figures
below illustrate the results from the study of the University of Guanajuato over the Irrigation Module
of La Purisima (fig.11 and fig.12)

Figure 11 Water users’ education level in the irrigation module of La Purisima. Study
from the Agronomy Department Campus Irapuato-Salamanca, UGTO 2017

Figure 12 General information over La Purisima's water users. Study from
the Agronomy Department Campus Irapuato-Salamanca, UGTO 2017
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When talking about irrigation systems, the Mexican agricultural context, and the related water user
association it is important to explain the concept of ejido. After the revolution, the new Mexican
constitution proclaimed that the central government is the owner of all land resources and therefore
has the power to concede land use rights to private entities, communities that had no access to land
and hacienda employees that made a request to obtain land resources. This land redistribution has
stopped the Mexican agrarian system based on the capital accumulation of agro-export estates and
the over-exploitation of employees within the hacienda system. This strategy aimed at the
establishment and empowering of rural communities, named then ejidos, that were characterized by
communal and inherited land rights. The ejido became a permanent institution at the center of the
Mexican smallholding land tenure system. A resident of an ejido can be entitled to a plot and become
therefore an ejidatario or can have simply and differently the right to use a plot through the
acquisition of its title and then be called posesionario. An inhabitant that lives in the community but
is not a producer, is called then avecindado (Rivara, 2018). Usually, a posesionario cannot participate
in the assembly.
In the context of La Purisima irrigation module, there are 1,201 plots with water rights, including
ejidales, community owned or smallholder properties. The plots are classified in the following way:
3446.89 plots from ejidatarios and 351.02 smallholder properties. Within the irrigation module of La
Purisima, 3,437 ha are ejidales, whereas 982 ha are from smallholder private property (Salcedo Baca,
2006). Therefore, it has been calculated that 1103 water users are ejidatarios and 98 are
smallholders. The variability of the number of water users uses to be very constant, due to the fact
that the succession of landowners, with the owner’s decease, in the majority of the cases, the plot is
divided in two or more successors and with this one or more ejidatarios.
In order to describe in an adequate manner, the water users of La Purisima, it is important to analyse
the agro-production that characterize the irrigation system. In the agricultural region of La Purisima,
as mentioned in the previous chapters, there have been different processes of transformation in the
agro-production related to the Green Revolution. The pattern of agro-production has been subjected
to different changes, as well as its process in investment, productive resources and inclusion of
agrobusiness dynamics, such as intensification of contract farming and the growth of agro-industries
(Vargas et al., 2000). The pattern for the basic agro-production, for the different sub-cycles, works in
this way: 1) the cultivation consists mainly of wheat, barley, malt and a small percentage of bean,
broccoli, and onions for the cycle autumn-winter, that are produced usually with 4/5 watering cycles
2) Sorghum, corn, beans and broccoli are produced in the cycle Spring-Summer, using 2/3 watering
cycles of control waiting for the rain season. As regards perennial cultivation, the main crops are
alfalfa, strawberries, asparagus, and fruit plants (Uribe, 2008). Summarizing the main crops are corn,
sorghum, malt and a small percentage of farmers growing onions. See the figure below for other
sources (fig. 13)
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Figure 13 Agro-Production for the irrigation module
of La Purisima. Field material, 2017

Water users of La Purisima sell their products mostly to intermediaries and in a small part to the local
market and mills. More information regarding the irrigation surface, the seasonal or total surface of
cultivation, the average age, owned hectares, and the different crop produced per each ejido of the
irrigation system of La Purisima are reported in ANNEX C.
After describing the general characteristics of the Water Users of the irrigation module of La
Purisima, it is relevant for this research to explain the challenges that most of the users and
producers encounter. Most of the producers of La Purisima do not produce sufficiently to sustain
their livelihood and they have a farming system of mere subsistence.
Although La Purisima water users, characterized by an age range between 60 and 80 years old, have
the vocation for agriculture, a general sense of dissatisfaction is strongly present among the farmers,
due to a constant annual increase of the inputs and a decreasing value of the crops.
In some communities, a certain opening to change has been noticed, to improve the agriculture
activity and productivity. There, water users, despite their age, continue to be satisfied of their work
in the agricultural sector. Nevertheless, they want better performance and economic reward. It is
also important for the users of La Purisima to rethink the role of new generations. It might be that
the youth would prefer to have alternatives not only when speaking of choice of crop, but maybe
also an alternative job that could give more guarantees. This latter concern surely causes a significant
disappointment in the actual generation of users, that perceives their sons’ lack of interest for
working their land.
A big part of the water users of the module recognizes the need for improvements in the
performance and efficiency of the actual owned resources. At the moment, very few of them are
adequately trained. Most of the users are not fully acknowledging the laws and the rules of the water
users association, as they have been mainly worked, for decades, their land applying a traditional
irrigation system, or the flood irrigation. On the other hand, the resources to improve the irrigation
system lack. Generally speaking, producers are not satisfied with the profit derived from the
harvesting. They find satisfaction form their work, but they always keep the hope of increasing their
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profit, “repeating the same procedures within the agricultural cycle”. Their disappointment takes
place in the process of commercialization (Romero et al., 2020).
The project of modernization of La Purisima, besides the interests of its external stakeholders, aimed
in principle to tackle the challenges illustrated above. The introduction of drip irrigation has been
promoted as a valuable tool for the improvement of the irrigation system technology, of field
productivity and marketability of its products, of the users livelihood and of the perspectives for
future generations.

3.4 The project of modernization of La Purisima
The project of modernization of La Purisima irrigation module targets to reduce the water use in the
agricultural sector and to create “water savings” from the surface resources to be then transferred to
the public water supply of the city of Irapuato. This is aimed through the modernization of the
infrastructure of La Purisima irrigation module. This modernization is made possible through the
pressurization of the overall system and mainly through the introduction of drip irrigation at the plot
level. Other targets such as tackling regional water scarcity and a growth in the water user’s agroproduction are foreseen by the project. Below, this section illustrates the origin of the project, its
technical characteristics, its stakeholders and its actual progresses.
The idea of the project of modernization of La Purisima has been arisen since the 1997, following the
governmental programme of Rehabilitation and Modernization of Irrigation District and the
Construction and Rehabilitation of the Hydro-agricultural Infrastructure. In theory, the programme
motivates the modules to technify their irrigation and provides subsidy for the groups of water users
that decide to participate. The resources requested are meant to be invested directly in the
implementation of low-pressure irrigation (drip irrigation, side-roll, etc.) and therefore in the
improvement of the quality and quantity of agro-production (GTO - Secretaria de Desarollo
Agropecuario, 2012). La Purisima module is one of the many irrigation systems that the federal
government has been trying to “pressurize” through the installation of drip irrigation. The project has
been designed in collaboration with the federal executive, the Secretariat of Environment and
Natural Resources (SEMARNAT) and the executive of the state of Guanajuato and CONAGUA.
The “Convenio de coordinacion y concertacion del proyecto de modernizacion y tecnificacion integral
del riego La Purisima, ciudad de Irapuato, Guanajuato del 15 agosto 2010” (Convention of
coordination and agreement over the project of the integrated modernization and technification of
the module of La Purisima, City of Irapuato, Guanajuato 15th August 2010) is the document that
defines the entire project. The programme has been, initially signed, by CONAGUA and the Irrigation
strict 011 (through its representative Rual Antonio Benitez), by SAGARPA (Eng. Castaneda Tejeda), by
the central government (trough the Eng. Anaya Ochoa) and the Municipality of Irapuato (Estrada
Palero and Acosta Ramos). The Water Users Association of La Purisima has agreed to the project of
modernization with the board with the president Cruz Cardena and the secretary of the directing
council Yebra Pacheco. It has been calculated that approximately 520 million of Mexican pesos are
needed to complete the modernization of the module of La Purisima (cost estimation in 2010).
With the years, different institutional actors have been alternately involved from the project.
Nowadays the promoters of the projects and its investors are more defined. The lead-institution of
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the project is CONAGUA (Comision Nacional del Agua- National Water Committee). CONAGUA
administers national waters, manages, and controls the country's hydrological system, and promotes
social development. Therefore, the Committee is highly involved in the struggle over resources that
not only takes place in the context of La Purisima, but also in the bigger picture of water scarcity in
the region of Guanajuato. As representative of SEMARNAT and of the central government SAGARPA
is the institutional actor of reference. SAGARPA is the Secretary of Agriculture and Rural
Development (Secretaria de Agricultura y Desarollo Rural), the federal department focusing in the
development of the agriculture sector. The Secretariat SDAyR (Secretaría de Desarrollo
Agroalimentario y Rural) is the institution representative of the state of Guanajuato. SDAYR has the
role, together with SAGARPA, to address the objectives and issues at the plot level and to support
the pursue an optimal productivity, the modernization and the higher economic profitability for
agricultural sector and its farmers. The Municipality of Irapuato through the assembly JAPAMI (Junta
de Agua Potable y Alcantarillado del Municipio de Irapuato) is the Potable Water Board of the
Municipality of Irapuato. It is also one of the main promoters of the project of modernization and the
institution to which the “saved” water will be addressed to (Mancera, 2015). All the stakeholders
support in different ways and percentage the project, for the fulfilment of different objectives and
the promotion of different ideas of sustainability, agro-production, entrepreneurship, and rural
development.
The stakeholders set up clear objectives and steps for the project. The modernization of the irrigation
system has been developed in order to save water volumes in the water distribution, at the level of
the canals, to increase the water availability and to use the provisioning more efficiently(GTO Secretaria de Desarollo Agropecuario, 2012). As previously mentioned, the project aims at a
sustainable use of water resources throughout the water interchange and reuse between the
agricultural sector and the urban use. The possible water saving has been estimated to be between
7.5 and 10 million m3. This would allow JAPAMI to receive around 10 MCM/YEAR from the Dam Of La
Purisima and supply more than 100,000 inhabitant with water quality. In this way the same quantity
will not be withdrawn anymore from the aquifer Irapuato-Valle, contributing to reduce its overexploitation and to favour its recharge and stabilization. Approximately 64 wells used for the public
urban use, however a new source of water, such as the surface one, is needed. Many are the factors
that cause this search for new water resources: the lowering of the water table, the growing of the
population, the need of high investments to improve the distribution network, high cost of electric
energy and high presence of arsenic. Finally, the project has been designed also to make a change in
the agricultural production: the use of the new drip irrigation would prompt La Purisima smallholders
to shift from cereals to profitable horticultural crops, in accordance with the nowadays market
trends in Guanajuato.
In order to reach those targets, the project is designed in order not only to optimize the overall
irrigation infrastructure, to improve the method of water and fertilizer application and of crop
management. Therefore, the project is designed in two different phases: modernization of the main
irrigation network and integral technological improvement at plot level. It is at the plot level that drip
irrigation will be introduced, being “the key of all the improvements”. The design of the project is
divided in three phases: modernization, technification and automation of La Purisima infrastructure.
The programme foreseen two processes of development: a technical development and a human
capital one. The first one aims to improve the conduction system, to install a filtration system, to
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technify the system at the plot level, and to develop the automation of the overall system.
Furthermore, attention is given to the development of the human capital through processes of
socialization, technical assistance and through promotion of entrepreneurship among the water
users.
The technical and executive plan of the project has been delineated by CONAGUA in the 2009. The
plan follows the physical and topographic feature of the area and develops in five steps: 1)
modernization of the all irrigation system, making the most of the natural slope characterizing the
area of interest; the slope is, in fact, essential for the functioning of the pressurization of the system
and for limiting energy consumption, without the use of the pumping system; 2) technification of the
water application process at plot level through the introduction of pressurized systems c) Decreasing
the costs of maintenance of the hydraulic distribution network d) Increasing the total efficiency of
the irrigation application, from 50% to 80% e) Increasing the production and productivity of the land
(GTO - Secretaria de Desarollo Agropecuario, 2012). Drip irrigation is, therefore, the pick of a
complex renovation of the irrigation system.
The works of the projects consists in the installation of 96km of new pipe system, through all 3,629
ha of irrigation surface. The project divides the overall module, for practical reasons in two different
areas, called zone 1 and zone 2, that differs for morphologic characteristics (as slope and location
related to dam) and agro-production. The project has been planned in order to involve first zone 1
(473 ha) as test station, because it has higher slope and requires less energy consumption for the
water drainage. Zone 2 (3,156 ha ) will be involved successively and also includes a larger area. Two
main water intakes will be installed, while there will be in total 133 farming irrigation outlet, 19 in the
zone 1 and 114 in zone 2, and 8 control modules throughout all system (see fig. 14).

Figure 14 : Zone 1 and zone 2 of the project of modernization (CONAGUA,2015)

The following technological improvement involves the introduction of drip irrigation at plot level. The
new drip irrigation system will have a capacity of 4 m3/s and a minimum pressure of 2.5 kg and a
water service of 30l /s. Farmers, grouped in 30-ha sections, co-invest and control in a new
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automatized drip irrigation system. Every group will have to manage this new system both
collectively and individually (CONAGUA, 2015).
The project of modernization also envisages a sand filtration system for the purification of the
surface water. There are 4 modules for the water treatment, one for each area in which the irrigation
module is divided. At the level of the farm outlet, a filter system with discs is additionally installed
and guarantees water quality for drip irrigation. Thanks to the introduction of drip irrigation and to
the modernization of all irrigation module, there will be the possibility to operate remotely the dam
and the valves and to measure water volume and pressure. Furthermore, it will be possible to
calculate (in water volumes) the water delivered to each user and to plan and calculate the depth of
the irrigation at the plot level.

3.4.1 The contestations around the project of modernization
The project of modernization is described above in all its technical characteristics and promised
advantages. However further considerations need to be done in order to give a completely picture of
the case and specifically of the project of modernization. The institutional promoter of the project
presents the modernization of the system and the introduction of drip irrigation as extremely
efficient and beneficial for all the stakeholders involved. Nevertheless, the project of modernization
of La Purisima has been largely contested, encountering obstacles and delays. The process of
modernization officially started in 2015 the encountered oppositions and deadlocks makes the
project still today incomplete. The first phase of the project, that is installing the new pipeline
network, could start only after several and complicate adjustments and negotiation with the WUA
and its water users.
The project, actually, jams because of numerous factors, among which are difficult bureaucracy,
shortage of financial resources and conflicts over water allocation, laws and goals among the
different involved stakeholders. The project, as similar others in the context of the regional
programme, encounters numerous obstacles in its realization, in its technical aspects and mostly in
its social acceptance (Romero et al., 2020). It seems like the promoters have taken care of the all
technical aspects of the project, but little attention have given to the socio-economical evaluation of
La Purisima modernization.
The water users’ involvement and approval have been lacking in the process of design and
implementation of the project of modernisation. Instead, both WUA and water users have raised
concerns and opposite arguments to the introduction of drip irrigation. The water users felt largely
excluded in the process of decision-making of the project. This, certainly, did not facilitate the
identification of technology appropriation. Furthermore, other factor such water users’ level of
education and income, and the scarce communication with the institutional promoters played an
important role in the acceptance of the project. All these reasons have surely obstructed the
continuity and the progress of the project. It is important to look at the project of modernization
from the water user’s perspective, that might clash with the promoters’ one. Surely, water users
want to improve their agro-production and their livelihood, but few of them are trained.
Furthermore, the resources for this eventual improvement are missing. Water users are not satisfied
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with the profit from their production, but they still hope to improve their situation “doing the same”,
even if their major frustration is the limited access to the market. Nevertheless, water users do not
see drip irrigation as a solution. Producers, with the introduction of drip irrigation, are involved in
process of modernization that brings concerns and unclarity (UGTO, 2017). There is a general
ignorance and resistance towards the use of drip irrigation, and this surely create a problem in the
project acceptance (Romero et al., 2020).
Additionally to this, there is a complex conflict of the different stakeholders as regard the financial
resources to be invested and the water shares to be divided(Romero et al., 2020). The introduction
of drip irrigation has been the motor of different conflicts among the different scales that constitute
the irrigation system of La Purisima: the water users, the WUA and the promoters are strongly in
disagreement regarding the project of modernization. Having to co-exist in the same system, the
different stakeholders are for each other an impediment in their own objectives. There are external
and internal conflicts, as for example within the WUA, but also there is a need to find an agreement
towards a common goal. The project is in a continuous and discordant process of adjusting to the
reality of the field and to the water users’ organization.

3.4 Conclusion
The modernization of La Purisima is a pioneer project for the water management policy strategy of
CONAGUA and of the state of Guanajuato. The irrigation system of La Purisima is, in fact, one of the
few and first surface water irrigation modules, in the Bajio region, to be modernize through the
introduction of pressurized system. Usually drip irrigation is introduce in irrigation system where the
main source is groundwater. In order to delineate the “success” or the “failure” of the modernization
process, as technology is socially constructed, it is important to illustrate the technical,
administrative and social context of La Purisima and of its project.
The chapter describes the geographical characteristic, the water sources and the hydraulic
infrastructure of the irrigation module of La Purisima. The module is characterized by a surface-canal
system and is managed by different administration at different level. La Purisma has its own Water
Users Association but it is also part of an irrigation district that influences its water allocation and
regulation. La Purisima WUA has its rules, its decision-making process and it is provided of a specific
water license. The administrative setting and the water distribution mechanisms of the module are
also described. The social context of La Purisima is mostly shaped by its users. La Purisima water
users usually own small size plots, still organized in ejidos, and produce mostly basic grain. They often
encounter struggles due to the fact that they mainly conduct a subsistence agriculture and they have,
therefore, limited access to the market. Low level of education, poor knowledge and scarce
organizational structure of the WUA contribute to limit the growth and the improvement of the
water users’ livelihood. Also in response to these conditions, the project of modernization has been
designed by the institutional actors involved in the La Purisima’s dimension. The project of
modernization has been developed in order to create “water saving” to reallocate to priority sectors,
such as the domestic one, and to boost a more sustainable water management, stopping the aquifer
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over exploitation, and the water users’ agro-production. Drip irrigation might be an important
element in contributing to rural development.
On paper infrastructure modernization and drip irrigation seems the key to reach many of the
development objectives, defined by the promoters of the project. However, nowadays, the project of
modernization is highly contested. Not everybody agrees with this view of modernization of the
irrigation module. Drip irrigation seems to create contestations, struggle and conflicts. The
modernization of the module is designed down to the smallest detail in its technical part. However
the project planning lacks of a more in depth socio-economic study that could help to explain the
contestations around drip irrigation. These contestations derive from the fact that irrigation module
of La Purisima is a multi-level reality, in which the different stakeholders struggle over the water
allocation, over definition of rules and over the definition of hierarchy among different authorities
and discourses. The introduction of drip irrigation and the modernization of the module underline
these, already in place, conflicts and bring out new ones. Therefore in order to illustrate “correctly”
the story of the project of modernization of La Purisima we need to describe the contestations
behind.
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Chapter 4. Struggles over water resources in the irrigation system of
La Purisima
The nowadays global water crisis creates new dynamics in the sector. In this new scenario water
resources are scarce and new struggles come into place. Mostly water use-systems, that involve
multiple stakeholders, experience conflicts and struggles over resources. The irrigation system of La
Purisima undergoes this same process. Within the irrigation module of La Purisima different
dynamics in resources distribution and allocation co-exist and while settling, find a sort of
equilibrium. The project of modernization and the introduction of drip irrigation disrupt the preexistent scenario of the module and create new dynamics of conflict over resources. Drip irrigation
changes the dynamics of the irrigation module, and its introduction is also influenced by the previous
setting of water resources. The struggle over water resources in La Purisima’s scenario, involves
different stakeholders that fight for access to water for different purposes. This struggle becomes
concrete in the physical withdraw of water, in the allocation of financial and social capital needed for
the access to water.
The project of modernization is itself designed and thought in order to create a new water allocation
among the stakeholders and the promoters surrounding the module. The project aims to redistribute the water resources from the agricultural sector to the municipality of Irapuato and more
specifically to the urban-domestic use. On the other hand, farmers are subjected to a project that
envisages also, at the field level, a new scheme of water distribution, a different access to irrigation
and a new technology use. Finally institutional actors, WUA and water users are in conflict on how
and by whom the financial burden of the project of modernization has to be sustained. This burden
falls, in addition, on the water users’ shoulders, that not only are requested to invest in the project,
but also are called to be in charge of the cost of O&M of drip irrigation.

4.1 Struggle over resources: who is going to get what?
The project of modernization is itself designed and thought in order to create a new water allocation
among the stakeholders and the promoters surrounding the module. The intention of some of the
stakeholders, of reallocating saved water from the irrigation module of La Purisima to the city of
Irapuato, create clear conflict within the system. In this conflict all the institutional actors, as SDAyR,
SAGARPA, CONAGUA, and JAPAMI, want to re-allocate the water saved to the city. On the other side
the Water User Association of La Purisima wants to keep their water resources of which is originally
entitled. This resistance is significant, even if, previously, the WUA board had agreed to the project,
in exchange of investments for the renovation of the hydraulic infrastructure. Therefore, it is clear
how water scarcity becomes an even more crucial matter when the different stakeholders of La
Purisima pursue the same water resources for different purposes. Water allocation and struggles
over water resources in the context of La Purisima irrigation module are explained.
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4.1.1 Water allocation and conflicts in the re-allocation of water resources in the irrigation
system of La Purisima
Water allocation in the irrigation module is based on the regulation and availability of its Dam. La
Purisima dam has a capacity of 110 million m3 of water that is partially destinated to the agricultural
use and to the industrial sector. The Water Users Association of La Purisima has access to water
resources under the jurisdiction of the irrigation district 011 of Alto Rio Lerma. However, in terms of
water allocation, it is interesting to notice that WUA’s water access on paper differs significantly from
the actual water withdraw.
The physical withdraws of water, from the dam, takes place with the supervision and the
collaboration of CONAGUA. The regulatory system of the Dam provides and distributes water to the
main canal system and then to the secondary and tertiary canals of the module of LA Purisima. The
functionaries of CONAGUA measure and control the flow of the dam, while in agreement with the
canaleros define the closure and the opening of the dam for the irrigation activities.
The engineer Margarito de La Cruz, representative of CONAGUA gives an overview of how the water
resources are distributed and organized in the irrigation nodule of La Purisima. The dam of La
Purisima has been built in the 1973: previously farmers, owing filed in the area, relied exclusively on
rainfed cultivation. Once the dam had been built, the water users had experienced a big water
cultural change and some of them did not want to cultivate trough irrigation. Therefore, it is not the
first time that the irrigation module of La Purisima and its water users experience a change in
irrigation practices, and it is not the first time that this creates contestations. The cycle of irrigation
and the agro-production of the farmers of La Purisima depends on the water availability and access
that the WUA formally or informally has (La Maestra). Nowadays, the Water Users Association has
formally access to approximately 25 million of m3 of water for 1800 ha of fields, while the actual
withdraws is estimated to be around 35-40 million m3, during six irrigation rotations. The water
resources of La Purisima module are ‘owned” by CONAGUA until the main canals, while from the
second canals, the WUA allocate and distribute the water to the plots through the tertiary
watercourses (Lupita).
Having an adequate and sufficient access to water resources is fundamental for the WUA that must
provide water to its users and its community. The singular user has access to water resources
through its tertiary canal, “regadera”, that is blocked or opened according to the need. However,
physical borders and distribution of the water resources is not exactly clear within and outside the
irrigation system. To have a guaranteed access to the water of La Purisima Dam, the WUA pays a
percentage to CONAGUA. This quota is collected through the contribution of each user, when paying
the “irrigation tax”. For each payment of the user to the association, for each irrigation turn, around
33 pesos are designated to CONAGUA. The financial contribution from the module to CONAGUA is
calculated on the m3 of water that is actually withdrawn. The same method of calculation is applied
all the modules of the district 011. Nonetheless, this payment method has been strongly contested,
since usually irrigation infrastructures are not in a good state, causing therefore several water losses
during the irrigation process. The water used by each irrigation module is mis-calculated. However,
CONAGUA has recently changed the water concession system within the water districts. The
irrigation modules, according to the new rules, have to pay the water license in cubic metres: this can
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favour one or another module depending on the functioning of the hydraulic infrastructure or on the
possibility to measure the quantity of used water (Lupita and Miguel). This change represented, for
all the modules of the district, the opportunity to receive a higher water quota from by CONAGUA
(Miguel). It is noticeable how the Water User Association of La Purisima regulates the users’ payment
according to dimension of their field. The irrigation tax, in fact, is calculated according to the hectares
owned by each user, as it is not possible, at the moment, to calculate the supplied water volumes in
m3 through the actual irrigation infrastructure.
Within the irrigation system of La Purisima, access to water resources is possible, for the water users,
trough canals or through wells. Officially, the water access through canals can be only guaranteed to
registered water users of the WUA. However, the water is often distributed also to farmers owning
additional wells and locating outside the module. In addition, often external users benefit from La
Purisima water resources through unofficial drains (Lupita). Lupita, as ex-board member, complains
that selling the water resources to external and not entitled actors, and not associated with the
WUA, means to highly limit the agro-production of the water users. The Water Users Association of
La Purisima is still searching for a better definition of their access to water resources, in quantity,
quality and modality.
According to the WUA, the actual irrigation system does not guarantee an adequate access to
resources. The financial capital, at disposal of the WUA, is not enough to mend the defaults of the
system. The irrigation module misses the organizational skills to cope with the traditional irrigation
technology. As mentioned by Miguel, engineer highly involved in the WUA-board, the canals system
of the module functions through an unpractical trajectory that causes water losses and unequal
water distribution among users. The canals, at all levels, are old and badly maintained: this causes an
excessive evaporation and numerous blockages in the canals. These obstructions require a
continuous and no efficient process of opening and closing of the dam. Furthermore, water
availability in the Dam is not always guaranteed, due also to increasing water scarcity and overexploitation that affect the region. The WUA and its users have lately experienced, in fact, lack of
water resources for their agro-production. Therefore, the WUA is constantly forced to save water
resources, mostly in the recent and not so rainy years.
As the actual irrigation system has seemed to not be adequate for the supply of the water resources
to the users of La Purisima, the WUA has requested and agreed to the project of modernization.
Finally, the module agreed in surrendering part of their water resources in exchange. The Water
Users Association have agreed, in exchange of significant investments and of a renovation of the
hydraulic infrastructure, to yield water to the city. This meant to be committed to an unpredictable
and significant loss in water access. The WUA, with the modernization of the hydraulic infrastructure
and the introduction of drip irrigation, might be able to save around 12 million of m3 of water. This
“saved” resource, of which the WUA could benefit, is planned to be instead transferred to the urban
sector. More precisely, the volumed saved will be destinated to the Municipality of Irapuato for
domestic- human consumption but also for urban use. If on one side the WUA has agreed and has
been involved in the project of modernization, on the other it is not so inclined to give up on its
access to the water resources from La Purisima Dam. The association, therefore, “sells” water
resources both to the users and to the close municipality.
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The project of modernization means for the WUA also a significant shift in water allocation and in the
financial setting. The Water Users Association initially suggested and opted for a simpler project, that
envisaged a basic renovation of the main canal system. The institutional promoters, instead, pushed
for pressurize all the system and create a major water saving through the introduction of drip
irrigation. Following this latter plan, the canals will be used only for emergences purposes.
The request of the module, for a project of modernization, has been seen as advantageous also for
the other stakeholders interested in the water resources of La Purisima. The water resources of the
module are, in fact, fought over by different sectors and actors. The main disputes seem to take
place between the industrial sector, the agricultural one, growing under the pressure of the export
agreements, and the urban water use. Therefore, the modernization of the irrigation system of La
Purisima, has been taken by the institutional actors as an opportunity to reset and re-distribute
water resources among these conflicting sectors. This has been a recent trend in water policy:
irrigation systems are often renovated with the aim of creating water saving that then will be
redistributed among other priority sectors.
JAPAMI expects, after the instalment of drip irrigation, to receive approximately 10 million m3 of
water, saved from La Purisima’s agricultural use. JAPAMI, in fact, represents the interests of the
urban sector, and it is the main beneficiary from the project of modernization of La Purisima. The
institution manages a large part of the water resources of the area and has mainly access to
groundwater resources. It manages approximately 78 wells and supplies water resources for a
population of around 470.000. JAPAMI exploits water in the surrounding aquifers through a complex
subterrain tubes and canals and treats successively the water in a purification system. However due
to the low availability and quality of the water from the aquifers, the institution is searching for new
sources. As the director of JAPAMI mentions, surface water is an optimal back up resource, for the
supply of potable water. To obtain the “saved” water resources, JAPAMI is investing and participating
to the project. The project of modernization also produces economic benefits for the institution.
Surface water would require, in fact, a less complicate and a less expensive treatment process, also
for the final consumers, for the water addressed to human consumption. The project and the
introduction of drip irrigation seems to be an absolute advantage for JAPAMI that would gain the
“saved water” and would also economise its service of potable and urban use water. The
municipality board is determinate therefore to “limit” the access to water resources of the
agricultural sector that is considered wasting and backward.
The project of modernization implies also new dynamics of water allocation for other institutional
actors, as SDAYR, SAGARPA and CONAGUA. SDAyR, for instance, provides funds and technical
assistance for the technification of the irrigation infrastructure. The institutional actor wants to
increase water efficiency, to create water savings to transfer to human-urban sector, and crop
productivity.
CONAGUA plays a significant role in the allocation and transfer of the resources in the context of La
Purisima. Nowadays, as the technical sub-director of CONAGUA underlines, the context of
Guanajuato and of La Purisima experiences a new and stronger water crisis. There have been several
years in which the water resources were not enough, and the agriculture struggles to irrigate. This
brought and is bringing to new struggles and contestations over water resources.
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CONAGUA is committed in reallocating water resources, to manage the over-exploitation of the
aquifers. According to official data the aquifers can still provide sufficient water for the different
sectors. However according to the engineer, other sources would report that the aquifers of the Bajio
are experiencing a significant scarcity. The “fight over water resources”, among the different
stakeholders of the region, is therefore real. The project of modernization would mean “defining
limitation to water access for every sector, corresponding to the water volumes actually assigned”.
CONAGUA aims, through its strategic development plan, to save around 480 million of m3 of water
that would be destinated to recover 31% of the aquifer level. CONAGUA’s strategic plan envisages to
modernize approximately 152,000 ha of the 350,000 ha of irrigation units of the region by the 2030.
The Water Commission has planned to invest about 1,200 million to save around 366 million m3 of
water resources. The engineer explains in which proportion and through which actions water
resources could be saved in the region: 184 million m3 respecting the water licenses conceived, 274
million m3 with the shift of crops in the agro-production and 74 million m3 with the increase of
water use efficiency. Finally, as CONAGUA and the other promoters have been underlined, 86 million
m3 could be saved by the interchange of water sectors and the adjustment of potable water and 366
million m3 with the modernization of the national irrigation infrastructure. The project of
modernization and the transformation of the module in a pressurized system, at its own scale, would
guarantee a water saving of around 75 million m3. However, the realization of water savings will also
depend how the water will be allocated and distributed among the stakeholders and how the water
users will make use of both the new irrigation technology and the resting water resources.
Water struggles and contestations over water re-allocation between the different stakeholders seem
to be very present in the management of water in the region. However, the project of modernization
envisages a shift in water allocation also at the field level and for the water users. SAGARPA is,
together with SDAyR, the institutional actor more involved in the project at the field level. SAGARPA
hopes that the realization of the project means not only the transfer of water resources to other
more fruitful sectors, but also receiving funds to renovate the agriculture infrastructure and make
the water use more efficient. The representative of SAGARPA underlines how this project will make
possible to “create” 10.000 m3 of clean water, transferred then to the municipality and therefore for
supporting the treatment of the “black water” (contaminated) usually allocated to the urban sector.
This does not take place without any consequence at the field level, as SAGARPA underlines. The
institutional actor, even if supporting the project, is highly committed in protecting and improving
the water access for the water users. The project of modernization will imply, in fact, a significant
change in the La Purisima users’ water access. According to SDAyR and SAGARPA, this new form of
access, through drip irrigation, will be better and less expensive for the water users. The SDAyR
director mentions in his interview: “the farmers will have to pay simply for the water that they will
use”. According to the design of the project, the water consumed by each user would be less, and
therefore also the annual cost of the irrigation tax would decrease. However, it is not yet clear how
the water access for the water users will change with the project of modernization and if this will be
an advantageous shift.
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4.1.1

The struggle over resources at the field level

La Purisima’s water users experience in their daily irrigation practices several struggles over
resources. In this area, farmers practice an agriculture characterized by basic grain and limited by
scarce water resources, by approximative water management and by the lack of financial resources
to acquire new inputs. Water users have to fight often for an equal access to water resources, to
have an adequate hydraulic irrigation infrastructure and to have economics means for all that. The
fact that La Purisima Dam often suffers from periods of water scarcity worsens this struggle. In the
irrigation module’s “arena”, water users fight to maintain or increase their water access keeping the
same financial resources investment. Obviously, these dynamics undergo alterations with the
introduction of drip irrigation.
Water access for farmers, within the Water Users Association, is quite vague and approximative.
Firstly, La Purisima’s water users are not able nowadays to calculate the quantity of water received
for irrigation purposes. Each user calculates their water access through irrigation turns. According to
the water received and to the agreed irrigation turns, then farmers choose the crop to produce
(Miguel). The different crops, in fact, requires a different quantity of water or a major, or minor,
number of irrigations turns. Every user must pay 600 pesos for each irrigation turn/rotation and for
then receiving the irrigation water in a quantity defined as “until it covers all the surface of the plot”,
as the water user Arturo explains.
Secondly, turns are often not well defined and water supply is not constant or continuous. Water
flow can be easily deviated from a tertiary canal to another and therefore get “stolen” from an user
to another, due to the open-air canal system. This cluttered system surely does not take place
without the creation of conflicts. This is strongly experienced by Beppe, from the ejido of San
Vicente, that refers “I have often to go around the field in the search of my water, because someone
has diverted it, and therefore I have to arrange its flow again”. Besides all the listed disadvantages,
the majority of farmers would maintain the old irrigation system or opt for changing to a simple
irrigation with water gates: drip irrigation is not contemplated.
Thirdly, water users experience problems with the actual irrigation system for the presence of the so
called “unofficial” wells that makes water access difficult to monitor. These wells are an alternative
water access source when the dam lacks of water. On the other hand groundwater irrigation allows,
the farmers owing wells, to irrigate the plot in a shorter time, on the other it is more expensive.
(Fidel).
It is evident how water users struggle over water resources within the WUA context, sometimes in
competition with each other, in an attempt to maintain their water access with the less possible
financial investment. Farmers, in fact, already struggles with low income and low crop profitability.
As community, instead, the WUA has been also in the middle of the contestation over water and
financial resources. With the project of modernization and the introduction of drip irrigation this
contestation becomes stronger and also more evident at the field level. Farmers also enter in the
knot of the struggle over resources at the higher scale, where the institutional actors and the WUA
are confronting.
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The project of modernization and the introduction of drip irrigation imply inevitably a change in the
access to water resources for the water users of La Purisima. On one side there is the possibility that
water access will be improved. Lupita, for instance, underlines how drip irrigation would mean a
significant change in the water access for the community and in the daily irrigation practices. First of
all, drip irrigation would allow a calculated water supply: each user will acknowledge the quantity
received and consequently also the irrigation fee will change accordingly. On the other, this shift
surely is source of concerns for the water users, that want to maintain their physical access to water
resources, without investing further financial capital or seeing increasing the cost of irrigation. So
new difficult dynamics will be added at the everyday struggles for water access. The water users’
struggles over accessing resources, and over their means to obtain them, do not go unnoticed by the
promoters of the project of modernization. SAGARPA, for instance, acknowledge the farmers’
difficulty in accessing the new hydraulic infrastructure. The water users will have to face a new
system of payment and of water access, a new volumetric water conduction. The modernization of
the module and the introduction of drip irrigation risk to become an obstacle, in accessing water, and
a financial burden in their agro-production system.

4.2 Struggle over financial resources
The project of modernization does not only imply a shift in the allocation of water resources and an
eventual conflict over them. The introduction of drip irrigation and the process of modernization of
the module also question how the project has to be funded and by who. The struggle over financial
resources takes place in the discussion about in which part and which stakeholders have to invest in
the project of modernization. Furthermore with time, the project of modernization and the drip
irrigation will cash in a high price, in O&M, at the field level. This recalls the ERA theory for which
struggle over (access to) resources also means struggle over (access to) the financial resources to
obtain water.

4.1.2

Conflict over financial investments: Who is going to pay for what?

In the milieu of La Purisima, it is very well known that the project of modernization has found several
obstacles mostly for the disagreement over its funding. First of all, the promoters of the project
struggle to find an agreement about each one’s contribution to the financial capital. A financial
agreement is needed to the creation of the “saved water” from the modernization of La Purisima
module. Secondly, the Water Users Association wants funding for the modernization of the module,
in exchange for a part of its water share, but do not want to further invest financially in the project.
On the same line, water users do not want to contribute to a project that they have been forced to
accept.
The promoters of the project have been trying settling the financial plan and share for long time. This
complex setting is due also to the fact that some of the involved institutional actors will have
economic returns in investing in the project while others do not have enough funds to contribute
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with. The project of modernization, in its planning, foreseen a clear division in the needed funding.
This division has seen different revisions through the years and through the different WUA boards. It
is useful to understand how the agreements over the financial contribution, of the project, have
evolved among the stakeholders. In the first stage of the planning of the project, it had been
established that the cost of the modernization had to be divided 50% by CONAGUA and 50% by La
Purisima water users. However, after several users’ complains, CONAGUA has searched for further
stakeholders that could be interested in the project. The Commission was able to involve other
institutional departments from the State of Guanajuato and from the central government.
Successively, the Municipality of Irapuato became part of the project as key stakeholder. Thanks to
these created partnerships, financial support of the project had been divided as follow: 25%
CONAGUA, 25% Municipality of Irapuato, 25% government of Guanajuato and 25% La Purisima water
users. However this was not the final setting of the financial contributions for the project.
Initially the Municipality of Irapuato wanted to contribute only to the 17% of the project, as the
institutional board had also invested in the infrastructure for the net-conduction of the
modernization system. JAPAMI, in fact, is investing around 88 million of pesos, contributing to the
17% of the total budget of the project of modernization. Furthermore it is not only investing
financially, but it also contributing to the operational part of the modernization of the system. On the
other side, JAPAMI is investing in the project in order to receive important water volumes. It is not
clear if a major investment from its part would also mean major amount of water received. In any
case, the board would economize significantly the process of water treatment for water
consumption, by using the surface water from La Purisima Dam, saved and gained with the
modernization of the module. This situation makes difficult to determine in which share JAPAMI
should contribute to the project. The fact that JAPAMI wanted to contribute only to the 17% created
a further financial burden on the water users’ shoulders. A burden that the WUA has never been able
to carry.
Only successively, after several debates, a final agreement has been settle and the water users’
financial contribution has been reduced. Nowadays, with the involvement of SAGARPA, that is
financing the 10 % of the project, the users will have to contribute only for the 10% of the total
expenditure. Finally, the project of modernization, that has a cost of 520,000,000 Mexican pesos
(estimated in 2010) will be supported financially by SAGARPA for its 10%, by CONAGUA for its 38%,
by the State ( represented by SDAyR) in its 25%, by the Municipality of Irapuato (maintaining its
wanted share) in its 17%, and by the WUA ( or its water users) in its 10%(CONAGUA).
This financial agreement has been defined not without numerous conflicts among the stakeholders.
The stakeholders have struggled over financial resources to be invested or to be gained from the
modernization of the module. The progresses of the project are obstructed by these conflicts and by
the lack of financial capital. The stakeholders are still waiting subsidies from the central government
and the resistance, in financially contributing to the project, is significant at the field level. Only
CONAGUA, the government of Guanajuato and the municipality of Irapuato have already contributed
with their quota, financing the project of modernization at its 60% (CONAGUA).
This resistance from the water users’ side create a deadlock in the progressing of the project. On one
hand, the promoters strongly believe that the farmers have to invest in the project as they are the
main consumer of the water resources. Furthermore, farmers, of course, will continue to pay an
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irrigation fee. As SDAYR’s representative mentions that farmers “do not have to have the perception
that, after investment, they can use water as much as they want”( SDAyR). On the other side,
smallholder farmers have not enough means for investing in the project. Promoters acknowledge this
issue and the need to address it in order to make the modernization of the module successful. The
representative of SDAyR states: “The governmental institutions have to find an agreement to provide
funding to La Purisima farmers that clearly state their refuse of the project for lack of financial
resources”. This is a significant issues, that need to be tackled as soon as possible and that could
compromise the overall result of the project. The project of modernization, according to the
promoters, has no sense in its completion if drip irrigation is not adopted by all the water users. This
is the only way in which enough water can be saved.
Nevertheless, SDAyR strongly believes that the project could be also beneficial for the financial
resources of the farmers. The modernization of the module would lead, according to the promoter,
to a major land value of the users‘ plots, with an increase from 200.000 to 600.000 pesos
approximately. As reported by SDAyR, farmers have to accept that, in order to receive better
irrigation and to increase the value of their lands, they will have to face initial debts for the
instalment of drip irrigation. “A land without water has no value, and that drip irrigation will be an
added one!” underlines the institutional actor (SDAyR). The promoters of the project refuse to simply
“donate” drip irrigation to the users and insist that it needs to be implemented with the financial
contribution of its beneficiaries. De La Cruz (CONAGUA) strongly affirms ” we, as promoters, need to
insist! If we give the access to drip irrigation for free, it will be a failure for the hydraulic
infrastructure and for the entire project. The water users need to invest to feel owners and managers
of the new irrigation technology”. CONAGUA, from its side, is to maintain a fair price for the pipes of
the drip irrigation infrastructure and a low interests for water users’ loans. CONAGUA concludes: „if
water users do not want drip irrigation they will have to sell their lands, as the project will happen
yes or yes!”.
In this contestation over financial resources, the WUA also plays a significant role. The WUA, while
agreeing to the modernization, does intend to invest in the project and tries to shirk the water users
from contributing financially to drip irrigation. Despite its effort, the WUA is strongly criticized by the
water users, that would like to receive a major support. David affirms “ If the WUA would invest
more money, relieving us from this burden, the users would have better water access and a better
trust in the project of modernization and mostly in the introduction of drip irrigation”. The Water
Users Association seems to inevitably clash with both the promoters and the water users. This is
caused by the fact that on one side the WUA is not a directly investing in the project, on the other is
prompting the water users’ acceptance of drip irrigation. The association has not funds in order to
invest in the project in the place of the water users. However it is still trying to convince the water
users to take the risk and to cover the costs of the introduction of new technology.
It has happened, however, that the WUA entered the contestation arena, over financial resources, in
order to negotiate the water user’s investment in the overall project. The attempt to relieve the
farmers from this social and financial investment, considering their low income situation, have been
several. First, the WUA has proposed to the promoters that each users, according to their financial
possibilities, could choose if adopting or not drip irrigation. Secondly, the association has been trying,
numerous times, to collect further funds in order to support the farmers’ investment for the
introduction of drip irrigation. As La Maestra (WUA ex member) reports, several have been the
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attempts to reach an agreement with the promoters in order to decrease the water users’
investment and to support the farmers that are financially unable to introduce the drip irrigation. La
Maestra mentions: ”the promoters want the users just to have drip irrigation without understanding
that they cannot afford it”. Thirdly, the WUA has also proposed that water users could receive drip
irrigation without costs, and that then the institutional actors would monitor the users’ agroproduction, verifying so the success/failure of the exploitation of the new technology. However, the
promoters have been strongly opposed any of the WUA’S proposal, as they consider water users’
financial contribution essential for the success of the project. This made the struggle over financial
resources more intense. The promoters’ position on forcing farmers in getting and investing in drip
irrigation, with the WUA being in the midst, is one of the most significant fulcrum of conflicts created
by the project of modernization.
Water users seem to be forced in investing in drip irrigation. Their resistance comes from different
factors. First of all, farmers are well aware that drip irrigation needs a significant investment in the
first stage of its installation (around 15,000 pesos). The financial plan of the project of modernization
establishes that water users will have contribute to the 10% of the overall modernization. This would
be approximately 25.000 pesos. However farmers cannot afford such investment due to low income
and low agro-production profit. In response to this lack of financial capital, the institutional actors
promote and guarantee loan systems to make water user’s investment possible. Unfortunately, these
loan systems seem to not be the solution, as their access, according to the farmers, is limited by
complex bureaucracy and risk factors. Accessing subsidies can be difficult due to numerous and
complex requirements that the farmers hardly meet. These investments end up to be only a risk of
creating huge debts that the new “promised” agro-production will be not able to pay back ( Eladio).
Ismael, from the ejido of San Vicente, so explains: “even if you cannot pay, you have to! They give
such easy solution! They send you to a financial or loan company, to get a huge loan that we will not
be able to pay back anymore, if not with the confiscation of our lands!”. The initial financial plan, not
envisaging water users’ financial investment, was giving farmers the hope that the project would
have implied only a shift in the annual irrigation fee. According to this financial settlement, water
users will be forced to either invest in drip irrigation or rent/sell their lands. The availability of
financial capital will determine who can access drip irrigation and who cannot.

4.1.3

The water users’ financial struggles in adopting drip irrigation

The project of modernization and the introduction of drip irrigation imply inevitably a change in the
access to water resources for the water users of La Purisima. Furthermore new financial resources
are put in place. The cost of drip irrigation is a significant concern for the water users. The problem is
not only the investment required by the water users but also the cost of maintenance of the new
technology. Water Users already suffer struggles over finding financial resources to conduct their
agro-production: drip irrigation seems to intense these pre-existing strains.
Firstly, Fidel, farmer of San Vicente, underlines how drip irrigation has been promoted wrongly as
water and cost saving. The water user describes drip irrigation as complicated and laborious: “ you
have to pull the tubes all over the field and for long” so mention Fidel. The pipe system of drip
irrigation, even though it guarantees a better water efficiency, requires a significant maintenance
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and periodical change of the pipe system. This surely means more costs for the water users. Fidel,
that has already experience with the technology, mentions how the pipes and the filters need to be
replaces every 2 years, as it is subject to deterioration. The replacement of the pipes is fundamental
for the agro-production, in order to have a better quality of the irrigation water and to adapt to new
crops.
Secondly, the burden of the installation of drip irrigation seems to lye exclusively on the water users’
shoulders: according to financial design of the project of modernization, the farmers will have to
purchase all the equipment for the irrigation layout on the field, including pipes, filters and water
intakes. This would mean a big financial burden for the water users.
Thirdly, there is the matter of the irrigation fee. In exchange of limiting users’ water access and of an
initial investment, the promoters have promised a reduction in the annual irrigation fees. This
reduction would be possible, thanks to the use of drip irrigation, that would allow less water
consumption. However a part of water users do not think that the water savings and fee reduction
will compensate the significant investment and cost of maintenance that the introduction of drip
irrigation implies. Arturo, from San Vicente, strongly believes that “ less water will be provide to each
water user with the introduction of drip irrigation. Furthermore, the water will be more expensive,
because water users will be start paying, not based on possessed hectares but on m3 of water
received”. This seems to big concern for the water users that want to maintain the same access to
resources that has been guaranteed, through the years, by the traditional canal system.
Finally, but it will not be deepened in this research, La Purisima’s water users often mention the
problem of the lack of social capital. In order to be able to use the new drip irrigation and therefore
to access to water resources, water users will need additional labor force. The installation, the set to
the plot and the O&M of the new drip irrigation layout require extra workforce. However, La
Purisima water users, already in old age, cannot find further labor force and cannot turn to family
members that are, for the major part, already employed in the near and expanding industrial parks.

4.3 Conclusion
The project of modernization and the introduction of drip irrigation if one side has been promoted to
solve the struggles over resources, on the other hand it seems to create new ones. This analysis
cannot be done without considering the bigger scenario of Guanajuato. Climate change, overexploitation of the aquifers and the continuous growth of the agro-export sector have been boosting
water scarcity and the struggle over resources among the different stakeholders of the region. This
knot seems to replicate also in the context of the project of modernization of La Purisima.
There is a clear struggle over different sectors and stakeholders over the natural resources of La
Purisima. The increasing demand for accessing water resources boost, consequently, the research for
further financial capital. Each stakeholder, involved in the project of modernization, fights to have an
higher and better access to water resources. The struggle over resources of the citizens of Irapuato
encounters the struggle of the water users of the irrigation module. If on one side JAPAMI finds the
project of modernization as an opportunity, in its cost-benefits terms, on the other side the
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introduction of drip irrigation implies for the water users a search for new and difficult ways of
accessing water resources and consequently financial capital.
Drip irrigation seems to enhance pre-existing conflicts over resources that, before the introduction of
drip irrigation, have found a sort of equilibrium. Water users have often to fight to have an equal
water access, to have an adequate hydraulic irrigation infrastructure, and to have economic means
for all of that. What is an opportunity to an efficient transfer of water resources for the promoters,
seems to be an obstacle for the everyday water users’ irrigation practices. The introduction of the
new technology means for the water users more concerns over its costs and its due investment. This
new form of water access is not possible for the water users that lack of social and financial capital
needed for drip irrigation. On the other side the Water Users Association struggles to define its
access to water resources that is both favoured and threatened by the new project of modernization.
“Selling” the water to external actors can be an opportunity for the association as well as a loss.
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Chapter 5. Rules and authority in the irrigation module of La
Purisima: powers in conflict over the project of modernization
The project of modernization and the consequent introduction of drip irrigation are clearly disrupting
patterns of water use in the context of the irrigation module of La Purisima. The analysis of the data,
collected during the fieldwork, through the theoretical framework of ERA allows the reader to
understand how the different stakeholders, involved in the project, expand and defend their water
use. In this chapter, the contestations over rules and over authority are described.
Different rules and different regulatory control systems at different scales influence the process of
water re-allocation within different rule and institution systems. The struggle over rules, in La
Purisima, takes place because different water management authorities play a role in this process. In
the specific context of the modernization project of La Purisima, multiple stakeholders merge and
attain from different institutional and water rights spheres. This legal pluralism perspective opens a
lens on how actors make use of disparate and overlapping legal schemes at different time and for
different goals. There is an institutional bricolage created by stakeholders that continuously shape
institutions in response of changing situation. In the context of the La Purisima irrigation system there
is a mix of „new”, „traditional”, formal and informal rules which results in conflicting, merging and/or
contradictory institutions. This struggle over rules does not concern merely national or federal
institutions and the WUA, but also the water users of La Purisima. But also they make use of different
rules and forms of authority to implement their plans and purposes. With the introduction of a new
technology and of a new set of rules, the water users have to adapt to new circumstances, rooted in
previous institutions but absorbing new ones.
Likewise, actors and stakeholders own and exercise a type of authority supported by legislations or are
empowered of a specific role or position. Sometimes regulatory control is operated thanks to different
economic or political dynamics. Power can assume different forms. It is therefore needed to
differentiate between legitimization and “moral authority”. This latter also plays an important role in
the dynamics of water management and in the context of the modernization project of La Purisima.
Different authorities at different scale have their own decision-making system and exercise a “power”
towards their own objectives. In a multi-level system, often different authorities can both obstacle or
need each other. Therefore, it is essential to understand which authorities play a role in this case study
and how they encounter, clash or merge each other.
CONAGUA seems to be, in water management matter, the prime authority, legitimized and delimited
by the National Water Law. On the other side the WUA exercise a local authority in managing the
irrigation system where water users, at their turn, also can exercise authority at the field level. Also in
this case, each stakeholder makes use of their authority in order to propose and impose their strategy
in the water management matters and in the modernization of the module of La Purisima. However,
finally, they need to reach an agreement to fulfil their own goals.
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5.1 Rules and authority dynamics in the Mexican water management context: Ley de
Aguas Nacionales, CONAGUA’s authority and Irrigation districts
Water management of La Purisima module is characterized by a multi-level system, extending from
local and/or informal institutions to the National Water Commission (CONAGUA) and the Law for
National Waters. In Mexico, the water resource management is regulated by the Ley de Aguas
Nacionales (Law of National Waters), that delineates the national water policy and defines as the
highest water institution the National Water Commission (CONAGUA). Mexican water policy is based
on an integrated and decentralized water management ( Article 14 BIS 5). This approach intends to
favour the direct action of local actors, such as the regional hydrological basin authority. The state, the
federal district, the municipalities, basin councils, the water users associations, the basin authority and
the commission are crucial institutions for this process of decentralization. On the other side, the same
National Water Law confers to CONAGUA a centralized power over water management and rules. All
the uses of the hydraulic basins, including the aquifers, are, in effect, ruled by the central state.
Nevertheless the process of decentralization, this has to be done, according to the law, with the
purpose of using the water resources with efficiency and promoting re-use and re-cycling.
The National Water Policy states as its first interest the water needs of the Mexican society, in its
wellness, economy and development and the conservation of the environmental equilibrium.
Marginalized and economically unfavoured parts of the population have to be taken more carefully
into account. However, is also stated that the water management has to generate economic and
financial resources, needed to carry out the relative tasks. This is in compliance with the principle “the
water pays water”, proclaimed by the same law, according to which the financial resources generated
by the water allow to pay for more water. According to this principle, the water users have to pay for
the exploitation and the use of the water resources, in accordance with what has been established by
the Federal Law. The federal authority put into effect water management, in the national territory, by
the intermediary institution of CONAGUA and through the concepts of “user-payer” and of the
“concesion”. The concesion, or license, is a title that the Federal executive awards, through the
Commission (CONAGUA), for the exploitation and the use of the national waters and of the relative
public properties, to the natural or legal persons of public and private character. This license, as
explained by the Law of National Waters (Art. 54), allows, for example, the nucleuses of ejidos to
benefit from the water resources connected to an irrigation system (or other infrastructures). This
allowance envisages the obligation, for the users, to pay an applicable tariff.
CONAGUA is the federal institution that mainly controls and rules the water rights in the national
territory. First of all, the institution guarantees the water to the users of the community of La Purisima
and defines the volume to be licensed. Only after, the Water Users Association distributes the water
resources accordingly. Even though CONAGUA is responsible for supplying the water to the main
canals, the association is responsible for delivering “water rights” to the users’ plots trough the tertiary
canals (Lupita and Miguel). The Dam of La Purisima has a capacity of 110 million m3, but not all the
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amount is designated to agricultural use. CONAGUA establishes the volume that La Purisima module
can use for agricultural purposes and through an annual reunion decides if the Dam should be open for
the irrigation module and when. In addition, the irrigation price is decided for each module of the
district (Fidel). The Dam of La Purisima, as is often underlined in the interviews, it is not owned by the
Water User Association, but by the National Water Commission (CONAGUA). This clarifies even more
how water management is centralized.
This institutional centralization is confirmed by the Articles 32 and 33 of the regulation of the Water
Users Association of La Purisima. According to Article 32, the water rights, related to the exploitation
and to the use of water resources licensed to the Association, can be transmitted only within the terms
and the conditions that the Law of National Water establishes. In the same line, Article 33 declares as
invalid any transmission of water rights that might be in conflict with the rules stated in the Regulation
of National Water. This Article recognizes even more the authority and the ruling role of CONAGUA
that is the first institution of reference when speaking of national water resources policy. In the
context of the irrigation module of La Purisima water rights are licensed by the CONAGUA. Nowadays,
the module of irrigation of La Purisima pays a percentage to CONAGUA, according to the volumes of
water withdrawn and in turn water users pay an irrigation tax according to the hectares owned. This is
one example where federal state law and local rules diverge. This “conflict” between WUA rules and
federal law should, theoretically, not exist. In accordance, Don Chute declares “No! Such conflicts are
impossible, otherwise the law of the module would be useless!”. This is only one and first example of
how complex is the legal pluralism that characterized the irrigation module of La Purisima.
The Water Users Association bases its own authority and control on the Title of License (guaranteed
for 99 years, as stated in its regulation), that regulates its use of the hydro-agricultural infrastructure
and allows the exploitation of the national surface water and of the groundwater resources. The WUA
has to inform CONAGUA over the conditions of the irrigation infrastructure, like the availability and the
status of the irrigation canals and the use of the water resources (such as the quantity delivered and
the crops produced). In this way, CONAGUA controls the WUA’s administration and how the
association manages the license. Furthermore, the WUA has also to give an account of operations
involving the Dam of La Purisima, that is primarily under CONAGUA’s authority (Juanito, Leader of the
canaleros). Finally, the two water institutions, the Association and the Commission, together regulate
the opening and the closing of the Dam. The Dam of La Purisima, for agricultural purposes, is opened
only after a meeting between the two institutions. This is done after a joint evaluation of the water
availability, establishing, in addition, the price of the irrigation and who will be entitled to receive the
resource.
The WUA is crucial in the local water management, and for the modernization project, but the complex
system of water management limits partially its authority. The hierarchy in the water management
sector is very articulated. While previously water matters were administrated at federal level, from the
1992 the water management has been transferred to the local users and therefore to the Water Users
Associations, that operates predominantly. The areas, destinated for agricultural use that are
characterized by irrigation structures, are delimitated and united under the so called “irrigation
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districts” (CONAGUA). These districts manage all the water resources of the correspondent area thanks
to a licensed decree of creation, with a certain polygon and a defined granted water volume. Districts
operate mostly with the aim of boosting agricultural development.
The irrigation system of La Purisima(in DR011) is classified as a module or unity of irrigation, usually
situated in proximity of a dam, through which it operates. Finally, the WUA of La Purisima is also under
the jurisdiction of the Hydraulic Committee of the Irrigation District 011 Alto Rio Lerma, of the Basin
Agency and of the Basin Agency of Santiago Pacifico. However, as the ex-member of the WUA board
Lupita recalls, WUA’s authority comes first from the main canals to the user’s plot. Then there, only
the association has the main responsibility and power over water resources (fig.15).

Figure 15 Organizational structure of irrigation water management in Mexico. Self-elaboration

Finally, the relation between CONAGUA and WUA is so defined: CONAGUA is the highest institution in
the context of La Purisima, while the Water Users Association is the administrator of the goods and of
the resources of the module, such as the canals and the overall hydraulic infrastructure. CONAGUA is
the federal authority and has several attributes that emanate from it: it decides how much water is
available each year for the WUA, it controls the main gate at la Purisima, and is responsible for water
allocations. However, its authority is both given and limited by the National Water Law and the
Mexican constitution. In this project, CONAGUA funds the modernization of the main system. The
moral responsibility of reach the goals established by the National Water Law are mostly for
CONAGUA.

5.2 The institutional system and the regulatory control in the irrigation module of La
Purisima
The local management operated by the WUA and by the farmers of La Purisima is essential in building
the reality of water allocation and distribution in the irrigation system. Meanwhile, water users and
WUA are limited by the national and federal institutions. Despite the effort by the central government
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to formalize a water management strategy under state control, local arrangements and rules are still
very much present and influential. the Water User Association is essential as local authority and
together with its water users builds a network of formal and informal rules that articulate the daily
irrigation practices. Furthermore, the WUA’s authority is fundamental in defending water users’ rights
and interests and as point of reference for the approval and the success of the modernization project.
It is important to observe, in this analysis, how the regulation of CONAGUA and of the WUA merge or
conflict and to what extent the commission is present in the internal institutional system of La
Purisima module. First, the state-granted permits have no significant influence on how water shares
are distributed among farmers. Often, throughout their interviews, water users showed to be
generally aware of the process of water allocation at the federal scale. However, water users have
never experienced any influence, of the federal license, in their daily irrigation practices and rules
The regulation within the WUA scans different aspects of the irrigation and of the water use of La
Purisima such as: the schedule for the water allocation, how the water is shared and managed, and
how practices become rules. The Articles 50 and 51 of the Law of National Waters define the WUA as
the association that is responsible for the regulation, the O&M, the protection of water users’ rights
and the administration of the irrigation module of La Purisima. However, they also clarify authoritative
limits of the association.
In the micro-system of La Purisima, water rights seem to be something static, connected to the land
and to the perimeter of the module. Water rights are impossible to transfer or mutate. If water rights
are transferable through the project of modernization, within the irrigation module of La Purisima, the
transfer of water rights among users, and/or to external actors, is not possible (Celestino). Within the
area of La Purisima Dam, where the irrigation canal network extends throughout the different ejidos,
there are also numerous private and common wells. Regarding this, the WUA rules do not define
clearly if smallholder farmers owning also wells, can benefit from the water of La Purisima Dam. It
often happens that farmers that own also temporal plots or wells, not officially registered and
artisanal, are allowed to irrigate with water of the Dam of La Purisima (Heraclio). Therefore, farmers
can be entitled to two different rights at the same time: to access water resources from the aquifer
and to receive water from the canals of La Purisima.
The Water Users Association enacts its authority through several organizational bodies and dynamics.
In Chapter 3, it has been described how the WUA is composed and how the decision-making process
takes place. Firstly, the Water Users Association of La Purisima finds its basis in the General Assembly
that is the most important institutional body and the only one able to modify the regulation of the
association. All the main decisions, related to the water management of the module, are made
through the assembly. The General Assembly has also the duty to make the water users accomplish its
decisions and the WUA’s regulation and to pursue the participation of the delegates to the reunions.
Under the supervision of CONAGUA, the assembly is also in charge of receiving, administrating and
distributing the licensed water volumes. In its organizational structure, the Water Users Association is
also composed by a Governing Board. The board has to accomplish and make accomplish the
regulation and the conventions subscribed by the association and to execute the agreements
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proclaimed by the General Assembly and by the Hydraulic Committee. The Board is also responsible
for the organization and convocation of the assembly and for the covering of the fees due to the
Irrigation district 011. Finally, the Governing Board is the only body that can allow extra-expenses for
the irrigation system, under the approval of the general assembly. The water users have their role in
this organizational structure through their water rights and their representation in the decision-making
process.
Water rights at the field level works differently from the federal rules. Each water user has the right of
receiving “irrigation” until the water completely covers the plot, and as Heraclio refers “for all an
entire night if it is necessary”. Each farmers has from 24 to 48 hours to complete their irrigation cycle,
so that the water can be distributed in an equal way to all the users. The length and turns of irrigation,
to which each user is entitled, depends on the type of cultivation, that might require more or less
irrigation turns (Ismael). Farmers, usually, have the right to demand for an additional irrigation turn.
The regulation regarding the turns of irrigation, among water users, is also not very well defined. The
order according to which the users receive the water is determined by the time they complete the
payment for the corresponding irrigation turn. If a water user has yet not paid the WUA, his plot will
be skipped in the line of the irrigation turn and it will end up being the last one to be irrigated. The
period of irrigation is decided, as rule, collectively, by all the users representatives and by the WUA
board members. For each season of the agro-production, a period of 30 days is determined to
complete the turns of irrigation (Ismael).
The water rights of each water user are calculated according to hectare owned, as it is not yet possible
to calculate the water delivered to each farmer (Lupita and Miguel). Each water user, in order to be
entitled of the water of La Purisima, needs, first of all, to be registered at the module of irrigation. Only
then, the water user can receive water through the tertiary canals (Rigoberto). In order to have the
right to benefit from the water of la Purisima, the farmers have also to fulfil some obligations: the so
called “limpieza de la regadera”, meaning the cleanness of the tertiary canal that serves the individual
plots. The adequate cleanness of the regardera is certificated by a document, licensed by the delegate
of the corresponding ejido. Successively, to confirm its irrigation right, the water user has to pay the
irrigation fee. Consequently, as the farmer Beppe confirms, the water right can be lost if such
requirements( the payment and the cleaning of the canal) are missing.
Surely, the fact that the rules of the irrigation system of La Purisima are not well defined increases
conflicts among the water users. Conflicts often take place, when a water user breaks the rules, as the
sanctions and the obligations, to be followed, are not well outlined and applied by the WUA. Lupita
and Miguel describe as “poor” the sanctions established by the Water Users Association. The way in
which the obligations are checked and in which the sanctions are applied is not efficient. This is,
mostly, because all the rules and fines are established and claimed verbally. This system does not
guarantee security and transparency in the management of the water rights. Too often farmers are
afraid of possible repercussions for claiming their water rights, as Lupita and Miguel refer. Sanctions
are applied mainly for missing payment, no maintenance of the tertiary canals and mostly when users
waste a lot of water during the irrigation turns. These obligations make the users, at a certain extent,
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become active and responsible participant of the irrigation management process (Beppe’s brother). In
the case rules are gravely broken, the water user can also be obliged to pay a fine, up to 5000 Mexican
pesos (Rigoberto).
As regards its management, La Purisima is mainly on the hands of the canaleros. The canal operators
supply the water to the farmers, defines and communicates the turns of irrigation, while the farmers
have to prepare the plot for receiving water (Rigoberto). They check the payments and the fulfilment
of the obligations by each water user. The operators check the flowing of the irrigation and alerts the
next farmer in turn, so he can get ready to receive the irrigation water. Furhtemore, the canaleros
have a list of water users that have paid the irrigation fee. The operators can eventually inform the
WUA of the missing payment or of the irrigation turn effectuated but not paid (Rigoberto). Finally, the
operator informs the user, checking the level of the water, of how much quantity of water is entitled
and when he will receive it.
The farmer cannot manage, opening or closing the water gates and intakes, by himself (Arturo). The
canalero has both the right and obligation to supply the required water and to transfer the water from
a plot to another. The operator, in collaboration with the WUA and CONAGUA, is responsible for the
opening of the Dam till the delivery to the plot area. The farmer is allowed, instead, only to open or
close the water intake of his own plot. Finally, the operator functions also as intermediator between
WUA and users and among users. In case of conflict, the canalero reports the problem to the chief of
the zone of irrigation. The canalero raises a written sanction that then the zone chief analyses. After
verifying the source of the conflict, the WUA is informed and an eventual sanction is given off. The
conflict management is essential for such undefined and delicate institutional system. All in all, the
irrigation system of La Purisima has its own equilibrium that finds basis on the formal rules of the WUA
and on the informal ones established by water users’ irrigation practices. It can be said that this
delicate institutional and management equilibrium is disrupted by the envisaged modernization of the
module. The project of La Purisima brings in place new stakeholders, ruled by other institutional
systems and promoting a new institutional framework, envisaged with the introduction of drip
irrigation.

5.3 Decision-making process within the WUA and water users’ involvement
The decision-making process, in the irrigation system of La Purisima, takes place mostly through the
General Assembly. If the Governing Board is responsible to execute the resolutions, the General
Assembly through a voting system takes the most important decision over the water management in
the module of La Purisima. Water users are involved in this decision-making process through their
representatives, the delegates. Eventually, they can also directly access the General Assembly and the
National Water Commission. The WUA’s regulation describes, in details, the modality through which
each user can participate to the decision-making process. However, it is important to reflect on how
water users perceive their involvement in the WUA and in its decisions. Furthermore, it is interesting
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to understand with which authority, and at what degree, each water users can exercise within and
outside the association.
The WUA regulation defines clearly (art. 103) which are the requirements for each user in order to
become a delegate and/or a representative of the Governing Board. These two assignments, for
instance, would allow the user to be part directly of the decision-making process. In order to become a
delegate, among others requirements, the water user has: 1) to be subscribed to the District register
of the users 2) to be fully entitled to use the licensed water resources 3) to be up to date with the
payments and the fees established by the association and/or by the Hydraulic Committee 4) to be at
least water user for one year. The designation, as delegate, has to be done through the assembly with
the purpose of keeping equity of representation among the sectors and the ejidos. Regarding the
Governing Board it is necessary, among other conditions, to be a member: 1) to be a water user and
delegate entitled of all the rights 2) to possess a recognized moral probity 3) to have the basic
knowledge needed to hold the office 4) to do not hold an office of popular election, neither a political
or party office, or a public office during the period of the elections and of the assignment. This is how
the WUA’s regulation defines the water users’ involvement.
It has been already underlined how formal laws and formal ways of regulatory control do not always
line up with informal and perceived authority dynamics. For this reason, it is essential to understand
how farmers perceive their authority and their involvement in the irrigation module and how actually
water users exercise their regulatory control. The data collected in the field report that, generally, La
Purisima water users consider to have little or no authority within the WUA and the module. Decisionmaking rights change in case the user is ejidatario, tenant or posesionario. The water users can be
involved and represented in the decision-making process in the assembly through the delegates, two
water users elected by each ejido. This is not the only way in which the user can make his voice heard:
water users can turn on the Supervisory Council when they do not feel represented by their delegates.
This, apparently, happens rather often. The water users, throughout the collected interviews, have
often complained because they do not feel represented by the delegates in the WUA. Therefore, the
system of decision-making seems to fail. “ Often neither the WUA nor our delegates, reunited in
assembly, take into account the other users’ opinion” and “decisions are then made at the general
assembly without the remaining water users being involved or informed”, so two water users refer
(Margarito and David). A solution for this misrepresentation, proposed by some water users, could be
conducting a reunion in each ejido, before every meeting of the general assembly. In this way. the
opinion of the remaining water users can be brought to the attention of the general assembly. Until
now, this proposal has been seen, by the WUA, as logistically impossible.
Moreover, water users claim that they do not have regulatory control over irrigation technologies,
irrigation management and related irrigation practices. Firstly, water users are subjected to the
management of the canaleros. Secondly, the decision over the agro-production is a key element in
defining the water users’ authority in the WUA. The majority of the farmers of La Purisima have
referred, through the interviews, that they are able to decide the crop of their preference. They claim
however that this is not the same regarding the choice of irrigation technology and the quantity and
57

modality of water to be received. The choice of irrigation technology, and the quantity and the
modality in which the water is distributed, greatly influence the choice of the crop to produce. Farmers
believe that the actual irrigation is not imposing any kind of crop, differently from drip irrigation
(Rigoberto). The level in which water users are involved or excluded from the decision-making process
has a great influence on at what extent water users have the authority to decide over drip irrigation
and the project of modernization. It will be evident that a fragile and disconnected decision-making
system, in which users are often misrepresented, will imply an exclusion of the water users from the
decisions over drip irrigation and also a diffidence toward it and its promoters.

5.4 Rules and authorities supporting and contesting the project of modernization
The project of modernization of the irrigation of La Purisima creates contestations not only over
resources, as described in the previous chapter, but also over rules and over the different authorities.
The project of modernization and the introduction of drip irrigation need to be legitimized by the
different multi-level rule systems and to be approved and directed by the different authorities, at
different scales, in the context of La Purisima. The problem is that, in a reality characterized by multilevel systems, each regulation and each authorities depend on each other. The different rules, of
which each authority make use for their own goals, “need” to merge or find an equilibrium in a legal
and authoritative pluralism process. This is needed for the realization of the modernization project or
for the development of a unique water strategy. In the irrigation system of La Purisima, often rule and
authority systems do not align, but they have learnt to co-exist. Drip irrigation and the new project
seems to underline these misalignments among regulations and authorities.
As clarified previously, there is a clear distinction between state-led and local institutions that are
often inter-dependent but also differ. The actual institutional set up illustrates how the federal bodies
and the water users, guided by the WUA, use water resources. There is almost a clear split in the
assignments and obligations between the state-led and local institutions. This definite division makes it
problematic to go forum shopping, especially when disputes emerge from the project of
modernization. This happens mostly in water strategy that involves external and internal actors
making use of different rules and “powers” from different institutional levels. The micro-system of the
farmers is disrupted.
The project of modernization creates conflicts among different rule systems due also to the fact that
the same irrigation module of La Purisima is characterized by a legal pluralism. Each stakeholder, with
their own regulatory control system, make use of different rules in order to support and to legitimize
its position and its objective regarding the project. The rule systems surely conflict and overlap but, at
a certain point, they need to merge or coordinate when encountering in the modernization process.
The legal system and the authority at higher scale seems to prevail over the local system of regulatory
control. However, the authority and the rules at higher scale need the approval and some congruence
with the local scale, in order to enact their plans.
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The water permits and the priorities in water use are under discussion and the introduction of drip
irrigation creates a shift in the rule system of the daily irrigation practices of La Purisima. The project of
modernization finds its legitimization on some rules, from different scales, but also on the document
that establishes it. The federal government, through the leadership of CONAGUA, intends to
modernize the module of La Purisima and save water that then will be transferred to another sector.
This transfer implies also a shift in water rights for the parts involved. In order to fulfil this goal, how do
the sectors have been prioritized? Which water rights have been modified? According to which
principles? And whose approval was needed? It is crucial, for the analysis of the struggle over rules, to
understand the mechanisms through which the water is transferred: Who is entitled of giving away the
water to the municipality and why? Supported by which rules, institutions and policies, can the
stakeholders carry on their own idea of the project?
First of all, the project of modernization is delineated by the document of “Convenio de coordinacion y
concertacion del proyecto de modernizacion y tecnificacion integral del riego La Purisima, ciudad de
Irapuato, Guanajuato del 15 agosto 2010” (Convention of coordination and agreement over the
project of the integrated modernization and technification of the module of La Purisima, City of
Irapuato, Guanajuato 15th August 2010). The document also established new rules, new agreements,
and roles that the involved stakeholders have to observe and to put into effect. The project finds its
validity on different legal basis.
Secondly, the convention individuates CONAGUA as the rightful supervisor of the project, according to
the Law of National Water and the Mexican constitution. These two legal tools, as previously
mentioned, recognize CONAGUA as the superior body with technical, normative and consultive
character, within the federal system and in the field of the integrated management of water resources.
The role and the actions of CONAGUA in the process of modernizing the module, also according to the
constitutional Article 27, aim to reduce the over-exploitation of the water resource and to protect the
more exposed social groups. Following the principles and the policies of the federal law in the matter,
CONAGUA, in collaboration with SEMARNAT (Ministry of the Environment and Natural Resources), is
also designated as the institution responsible of promoting the protection, restauration and
conservation of the ecosystems and its natural resources. CONAGUA is in charge of administrating
national waters, controlling the country's hydrological system and promoting social development. The
Law of National Waters defines CONAGUA role in its Article 14 BIS 5 part XIV-XV. CONAGUA is
responsible has the goal to establish measures for a more efficient use of the water, the re-use and the
re-circulation. CONAGUA, as institution at the service of the Federal Executive, has to put into effect
policies that maintain an adequate quality of the water for the human consumption. Finally the water
management has to generate economic resources needed for the fulfilment of its tasks. The central
government has conferred to CONAGUA specific goals, responsibilities and “powers”, according to
which the commission is therefore leading and promoting La Purisima project.
CONAGUA, therefore, carries on the modernization of La Purisima module and authorizes the transfer
of water volumes to the domestic sector. It is clear therefore that the national legal system confers to
CONAGUA the authority, but also the moral responsibility to pursue the introduction of drip irrigation.
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CONAGUA’s plan of introducing drip irrigation becomes legit through the national water law that
claims water efficiency, water sustainability and economic development for the marginalized
population. According to Margarito De La Cruz, representative of the commission, CONAGUA is also
responsible to enforce the laws that regulate the distribution and the allocation of the surface water
resources. This will be a crucial point in the legitimization of the modernization project, that would also
functions as “regulator “of the water share in the context of the irrigation module of La Purisima.
CONAGUA, in fact, as institutional body, faces the challenge of making every sector respect the water
volumes, assigned by the Federal Law.
Thirdly, the legitimisation of the project of modernization is also supported by the hierarchy in which
water sectors are ordered by the federal law. The project of modernization of La Purisima envisages a
considerable water saving and a re-setting of the water shares in favour of the most priority sectors.
The water saved is destinated to the urban and domestic sectors. This is because, according to federal
and national rules, those sectors have the priority over other ones. La Purisima Dam’s water volume is
not destinated exclusively for agricultural purposes, but also for the domestic-urban use and the
industrial sector that are taken into account when distributing water shares. The distribution of water
resources among the different sectors is regulated by the Law of National Water and precisely by the
Article 27. This latter establishes which of the sectors, mentioned above, has the priority in case of
water scarcity. The part 7 of the Article 27 of the Law over the Exploitation of the Water Resources of
the Federal Jurisdiction (1910) states that “when different sectors overlap in demanding water supply,
the different applications will be granted in the following order of preference: I. For domestic uses of
the inhabitants of the towns; II. For public services of the populations; III For irrigation; IV. For energy
production; V. For other industrial services; VI. For siltation of lands”. This clarify the reason for which
the transfer of water resources from the agricultural sector to the urban one, is not only considered
needed but also lawful. In this case, the urban-human consumption sector has the legit priority over
the agricultural one.
Therefore, JAPAMI has the priority on the water resources of the Dam of La Purisima. The institution,
together with the other promoters, make use of this legit hierarchy to implement the project of
modernization and the water transfer at its favour. The interview with the director of JAPAMI clarifies
the role and the institutional position of the organization. In Mexico, the federal law states that the
service of potable water (its purification and distribution) is under the responsibility of each
municipality. Often municipalities, in turn, create a decentralized institution, a substructure or a civil
board for this matter. This decentralized institution has the purpose to provide potable water service
to the municipality and to the surrounding areas. JAPAMI prioritizes the water use for domestic and
urban purposes, as well as national water law and policy do. JAPAMI has the responsibility to provide
potable water and therefore to promote the project. According to the promoters’ narratives, La
Purisima’s modernization would allow the redistribution of water shares, following the needs of the
region of Guanajuato and the priorities set by the national law.
In this “itinerary”, CONAGUA, as well as the other promoters, encounters and has to mediate with the
institution of the Water User Association. The WUA of La Purisima initially has agreed, signing the
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same convention, with the project of modernization and to participate actively and to accent to all the
stages needed for its completion. Most important, through the same convention, the WUA has
approved the transfer of water volumes to the municipality of Irapuato for urban purposes. In some
way, the institutional system of the WUA stands in conflict with the National Water Law and with the
projects of the promotes. The WUA, agreeing on this water transfer, also accepts the modification and
adjustment of its water award that have been established by CONAGUA and of which it is entitled by
the Law of National Water. On the other hand, the National Water Law gives to the local WUAs the
role to protect the users’ water rights and the license to use the awarded water resources. Therefore
La Purisima WUA finds itself “stuck” between these two mandates: respecting the convention and stick
to its responsibility protecting its water resources.
The Water Users Association has often appealed to the water rights of its license, established by
CONAGUA and legitimized by the Law of National Waters. The WUA claims its water rights and their
integrity basing on its own regulation approved by the Commision. The Article 43 of the internal
regulation of “La Asociación Productores Agricolas De La Presa La Purisima, A.C” declares that the
transfer of water right to third parts needs the approval of the General Assemblies of the WUA and of
the DRR011. The WUA might be considered the most authoritative institution, and first user and
manager, of La Purisima module, for the principle of decentralization set by the federal law. The
Association is responsible for managing and providing adequate water resources to its users. The WUA
is licensed with a certain quantity of water that has then to redistribute to its users. On their turns,
water users have their water rights and obligations withing the institutional system of the WUA of La
Purisima. In support, the module refers often to Article 52 of the Agrarian Law to defend the
association’s water rights. The Article states, in fact, that the use and the exploitation of water
resources within the territory of the ejido are an exclusive matter of the ejidatarios and their
organizations.
These regulations however lose effectiveness when the central authority of CONAGUA mandates the
modernization of the irrigation system and the transfer of water shares from the agricultural sector to
the urban one. This is not due only to the fact that CONAGUA is the highest institution in water
management affairs, but also because the institutional system of the module results no delineated and
“fragile”. WUA’ license and water rights, that rule the irrigation module of La Purisima, seem to be
unclear and informal. This factor might have made easier the transfer of water rights from the WUA to
the urban sector. The not defined quantity of water licensed to the WUA, make it easier for the
promoters to acquire “surplus” water shares and to re-allocate them into another sector. This recall
the WUA’ need for a more defined access to water resources ( Chapter 4). As Lupita and Miguel, exmembers of the former WUA board, explain, the official license from CONAGUA does not really
correspond to the real water use of the module. The irrigation system of La Purisima uses
approximately 40 million of m3 of water in 6 irrigation turns. On the contrary, the official license
envisages an award of 25 million of m3. There is a deficit and a difference of 15 million m3 caused by an
error in the calculation of water needs, probably mistaken by CONAGUA. However the 15 million of m3
of water are guaranteed by a further and additional convention stipulated with the District 011 Alto
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Rio Lerma. This irregularity becomes a big concern for the WUA, mostly with the progressing of the
project of modernization.
The project of modernization, as Lupita refers, “promises” to save a certain amount of water that will
be transferred to the Municipality of Irapuato. The promoters declare that, with the modernization of
the hydraulic infrastructure, a water saving of 30% will be gained. According to this calculation, the
module will be able to consume only 28 million of the 40 million informally licensed: 12 million of m3
of water will be then destinated to the municipality of Irapuato. The main worry of the association is
that the water quantity, to be transferred, will be deducted by the official license of the module, and
not by the actual amount of water used. The project of modernization might, in fact, might lead to the
loss of WUA’s informal license for water access and a re-calculation of the official one. Lupita
underlines how considering the official license, the WUA has no water surplus after completing the
needed irrigation cycles, with or without the support of drip irrigation. Based on the official license,
and not on the effective water use of the WUA, there is not water “to be saved” or “to be transferred”.
This would mean, for the association, to not have enough water to supply to its users. The multi and
approximative legal system and water license of the WUA does not, therefore, work in its favor. A
fragile and informal law makes a disequilibrate transfer of water resources and of water rights more
possible.
Then again, the Article 13 BIS 4 of the Law of National Waters underlines how every modification on
water license has to be guided by CONAGUA with the approval of the users and of the representative
organization. This reinforces the authority and the legitimization of WUA. The Commission, in fact,
through the organizations of the water basin (in this case the DRR011), has to consult the WUA and its
users about the possible and temporary limitation of existing water rights, that, for instance, the
project of modernization would obviously imply. This would guarantee a sort of authority over the
project of modernization to the WUA. However, usually, these limitations are admissible in cases of
emergency, extreme water scarcity, hydrologic disequilibrium, overexploitation, water contamination,
or of any risk that could compromise the sustainability of the ecosystem. Therefore if on one hand the
WUA needs to be consulted, CONAGUA, according to the same rule, is entitled to limit or modify the
water share of the module of La Purisima, for priority reasons. CONAGUA claims how the
modernization of La Purisima is a key project for the recovery of the aquifer over-exploitation of the
region. The Commission will make use of this “emergency” as main trigger or starting point for the
project of modernization and its approval. The process through which the different stakeholders and
authorities reached the agreement/disagreement and decision over drip irrigation is more complex.

5.5

The decision-making process towards drip irrigation

5.5.1 Promoters’ influence over the project of modernization
The project of modernization and the introduction of drip irrigation has been planned by several
stakeholders. Promoters have used their authority, guaranteed by the law or by economic resources,
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to re-allocate water resources and to re-design the irrigation module of La Purisima. However, it is not
yet clear if the promoters are involving the Water Users Association and the water users in this
process.
The modernization of La Purisima is a federal strategy ideated by CONAGUA to respond to the water
resource scarcity. CONAGUA, as the maximum institution in the water management sector, is the
leader and initiator of the project. In collaboration with SDAYR and SAGARPA, the Commission is
directing the rest of the stakeholders towards the introduction of drip irrigation, in order to gain water
efficiency and water savings destinated to the Municipality of Irapuato. CONAGUA has therefore
involved the municipality in the project. JAPAMI has become a financial and technical authority in the
modernization process of the module of La Purisima. The institutional actor, representative of the
Municipality of Irapuato, as local authority with the duty of providing potable water, is pushing the
agricultural sector to modernize its hydraulic infrastructure and to save therefore more surface water.
The board has the authority to request additional water resource in order to fulfil its mandate defined
by the law, that prioritizes its sector. It is clear that according to JAPAMI the project of modernization
has to be imposed to the agricultural sector, the most resistance to the process of modernization: only
in this way the Municipality can claim its water shares and the legit prioritization of its needs (JAPAMI).
A clear hierarchy is present in the project of the modernization, in which the different promoters
execute their regulatory control at different scales. The other governmental departments as SAGARPA
and SDAYR to have different functions and powers in the modernization process of La Purisima. SDAYR
and SAGARPA, actually, have no authority when it concerns water and in this project they are mainly
co-founders. SDAYR funds the modernization of the secondary and tertiary modules in the
modernization package and only has some authority over the conditions about this aspect of the
project. However, it has nothing to say about water allocations nor whether the project can and has to
be implemented or not. SDAYR’s role and authority therefore operates at the field level, where the
institution applies politics to convince and involve the water users in the project. Together with
SAGARPA and JAPAMI, supports CONAGUA so that the project can be completed.
While the institutional actors make themselves the promoters and the implementers of the
modernization of the irrigation system, the future of the project seems uncertain. The promoters do
not seem to give a large margin of choice to the water users and to the WUA, that feel excluded from
the decision-making process. The promoters exercise all their “authority” in order to implement the
project of modernization and drip irrigation. The same representative of SDAYR declares “We do not
give any other option, we demand the installation of drip irrigation!”. According to the promoters, the
project without drip would not make sense and therefore the choice of installing drip irrigation cannot
be given as then “no one of the water users would freely opt to invest money in drip irrigation”
(SDAYR). It is clear how this water and political strategy encounters the opposition of the water users.
The representative of SDAYR, for instance, underlying the water users ’opponency, claims: “I imagine
that, usually, in Europe farmers request the modernization of their irrigation infrastructure to their
government. Here, in Mexico, and specifically in the case of La Purisima, the government is offering to
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water users a new irrigation technology that, instead, is felt as an imposition!”. The tool to develop the
water users’ irrigation system is refused (SDAYR).
Besides this resistance, promoters are firmly convinced that the project will still be realized in its all
features, through CONAGUA’s authority. CONAGUA strongly believes that the project is needed and
needs to be imposed. Margarito de La Cruz, representative of CONAGUA, declares that “ if users will
not want drip irrigation, they will be obliged to sell their lands”(CONAGUA). However, the position of
SAGARPA slightly differs from the other promoters. The federal institution recognizes, more than
others, the challenges of the water users of La Purisima in adopting the new technology. The
representative of SAGARPA clearly states how “this kind of project is not for everyone, but only for
who wants”. SAGARPA therefore, contrary to CONAGUA, would opt for a strategy in which the
introduction of drip irrigation is not imposed but differently chosen. This promoters’ attitude towards
the project could easily detonate further conflicts among the stakeholders of La Purisima.
Nevertheless, the institutional actors are aware that at least 50% of the water users is not willing to
receive drip irrigation in their fields. However, they still hope that this can be reversed through a
strategy of socialization. The promoters’ first strategy, surely, consists in convincing the water users to
modernize their irrigation infrastructure, through mentoring and accompanying them in the
introduction of drip irrigation. This yet does not mean involving the water users in the design of the
project or in the decision over drip irrigation. The representative of SDAYR, for example, claims that
the water users have been involved in the decision over drip irrigation through meetings with the
delegates of each ejido. However, it seems that only a minority of the delegates have agreed on the
complete project. The remaining part has been objecting strongly the project. The promoters justify
this opposition blaming the delegates to follow exclusively their interests, preferring a general “status
quo” in the irrigation module (CONAGUA). In reality, it will be illustrated below, the scarce
communication over the project and among delegates, waters users, WUA and promoters played a
fundamental role in the creation of this conflict.
This friction between the Promoters’ plan and the water users’ willing seems to result in a delay of the
project of modernization. It looks like only the promoters have the way and authority to demand to
the building company to complete the works on the hydraulic infrastructure. On the other hand, only
the WUA has the local “power” to allow the progressing of the modernization (La Maestra-Ex WUA
director).The promoters, even if they have designed and planned the project, and have authority and
the law on their favour, need the convergence with the local authority. The water users’ approval is
essential in order to operate the project of modernization. The promoters seem to be strongly
challenged by water users’ attitude. The promoters recognize the importance of the WUA’s position,
regarding the project, in the process of completing the project. The authority dynamics within the
association’ board play a fundamental role in the acceptance and progressing of the project and of drip
irrigation (CONAGUA).
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5.5.2

The internal authority fight of the WUA over drip irrigation

The Water Users Association certainly plays a fundamental role in the modernization of the irrigation
module of La Purisima and in the implementation of drip irrigation. The WUA, according to its mission
and regulation, is a representation of the water users in front of other and higher institutions. The
association is a tool of mediation and negotiation between the users and the promoters. However this
representation has not been always uniform and clear, due to scarce communication and lack of
involvement of the water users. This misrepresentation has been also caused by several changes in the
WUA governing board, and in its priorities, and by internal conflicts of the association. Different are
the water users attestations that describe La Purisima WUA as a fragile and corrupted association, not
able to defend the users’ interests. The changing in the governing board members consequently has
meant a change also in the WUA’s mediation strategy and interests in the project of modernization.
Sometimes the Board have acted in a more strict collaboration with CONAGUA. The Commission have
been often accused, in fact, by the water users to favour a president over another, in order to have the
right support for the project of modernization (Fidel). It cannot be neglected that CONAGUA has a
strong influence on the irrigation module board that find hard, consequently, to bring out the users’
complains and interests. As Miguel underlines, the WUA would need a leader able to defend the
community’s water rights and to understand the real consequences of transferring water to “the city”
(Miguel). In other times, instead, the WUA has operated in defence of its water users.
The project of modernization have created quite a few conflicts inside the Water Users Association and
among the governing board members. This is because the WUA’ position towards the project has been
strongly questioned. The uncertainty over the WUA’s authority and position have created conflicts and
obstacles for the project. The WUA’s has been changing following the shifts of its governing board, but
also influenced by CONAGUA. As previously mentioned the WUA, in a first phase, had approved the
modernization of its module. The directive board had done a deal with JAPAMI for transferring the
saved water shares, in exchange of subsidies for its infrastructure. However, this deal had been largely
criticized as, at that time, the water users’ opinion has not been taken into account. The introduction
of drip irrigation, apparently, would have not been officially decided and informed, as the dissent of
the majority of the users was already evident. The project, in this phase, has been requested and
promoted, specially, by Nacho Acosta, an engineer involved in the module of La Purisima. The then
WUA president Cruz Cardena was therefore promoting the introduction of drip irrigation that however
would have implied an increasing in irrigation costs. Following, a strong protest against the ‘arbitrary”
decision of the association, and against the eventual increase of the irrigation fee, took place. In
response to this controversial initiative, the governing board in charge has been removed and a new
one has been formed by La Purisima community. The new “interim” board was at that time formed by
two leaders “Tono”, the actual new president of the board, and “La Maestra” the ex-WUA board
members and one of the WUA key-informant of this research. This new interim board have adopted
the project of modernization as priority in the WUA strategy. Successively the two leaders have been
elected officially and they started a path of negotiation with CONAGUA regarding the project, as well
as its financial plan. This latter was, and still is, a central point of the conflicts between the WUA and
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the CONAGUA. The association, represented by La Maestra, has been fighting long about the financial
contribution expected by the water users, for the installation of drip irrigation. CONAGUA, through all
the negotiations of the project, has been pushing so that users contribute economically to the
modernization of the project(Fidel). On the other side, La Maestra has been defending the water users’
interests: according to the WUA, as the farmers did not have the means to pay for drip irrigation, the
financial contribution needed to come from the government. The WUA had proposed several times
further and alternative solutions. For instance, giving to each user the option to adopt and invest or
not in drip irrigation was strongly proposed by the old governing board. However, this proposal has
been refused by the Commission. This “knot” of conflict, even if resolved on paper with the acceptance
of the users’ investment, is still an open debate (Fidel). Only recently this latter board has been
dissolved due to a conflict among the two leaders, mostly over which position the WUA would have to
assume in relation to the project. Rumors of corruption and economic interests, related to the
promotion of the project of modernization, have been strongly divided the governing board. Finally,
Patricia, “La Maestra”, has been excluded from the board, and the WUA has dropped its interest and
involvement in the project of modernization. Recently, in fact, it seems that the WUA has scarce
interest in the introduction of drip irrigation. Some users have even referred that the actual president
has no intention to support the introduction of drip. The actual president would have affirmed
recently: “we are not even going to install one tube!”. The only interest, related to the project, of the
actual WUA board consists mostly in “selling” the water to the municipality of Irapuato (Lupita).
Different governing boards have been often placed or removed with the support of the Commission.
CONAGUA has promoted a WUA board more than other, to have a major support in the project of
modernization. This has prompted surely to a series of frequent conflicts and to the weakening of the
WUA’s authority. The management of WUA has not been stable, because different governing boards
have followed. This happened due to internal conflicts that have brought to the ousting of a board and
the election of a new one.
It is evident that the main flaw of the WUA, in the project of modernization, has been to not be able
to communicate adequately, to the users, the agreements taken with the promoters. Numerous water
users, but also the ex-members of the old WUA board, claim that the project of modernization has
been slowly imposed. The users’ approval has not been searched by the WUA that, on the contrary,
has been trying, according to Lupita (ex-member of the WUA board), to progress “silently” with the
building works of the project. The strategy of the actual governing board would be allowing the works
towards modernization, until the phase in which drip irrigation has to be implemented. A conflict
might be detonated when the WUA will have to inform officially that drip irrigation has to be
implemented and financed by the water users.
Nowadays, the relation between WUA and users is fragile, mostly due to the introduction of drip
irrigation. The users perceive unclearness from the WUA. They are, in fact, not aware of the progresses
of the project. A lack of trust towards the federal institutions, such as CONAGUA and the WUA is still
highly widespread among the users of La Purisima (CONAGUA). Lack of trust on the higher authorities,
the absent support from the assembly, and the internal conflicts are considered by CONAGUA the
biggest obstacles to the realization of the project. These constant conflicts have affected the actual
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WUA’s power and authority. According to the promoters, the WUA misses a strong leader, able to
support the module in the modernization process. The actual governing board is described by SDAYR
as “stagnant” in their water management strategy. A change, mostly in the WUA technical and
administrative stuff, is necessary to have a strong association, able to manage the project and
reconnect with its users.

5.5.3

The involvement of the water users in the decision over drip irrigation

It has been described how the WUA and the institutional actors have “promoted” the introduction of
drip irrigation and at what level they have been involved in the decision-making process of the project.
However, to a certain extent, also water users have been involved in deciding on the modernization of
their own irrigation module. Users have also exercised their authority and their water rights in favour
or against the project of modernization.
The interviews, from users of the two ejidos, show that most of the users is not willing to implement
drip irrigation. With the progressing of the project, it seems that such dissent has not been considered.
Water users feel that they are not able to decide on the irrigation technology to adopt. In the case of
the modernization project, for instance, they would like to have the free choice of introducing, or not,
drip irrigation in their field. A lot of users perceive that no other option has been given, and that drip
irrigation has been already chosen by default. On the other hand, other water users feel like the
decision has been taken only by the delegates and by the governing board (Eladio).
Water users acknowledge the pressure exercised by the promoters, that want the approval and the
implementing of the project by all the stakeholders. The promoters, according to the users, are
persistent in introducing drip irrigation, merely for the possibility to transfer water shares to the
municipality. The project is, in fact, highly promoted by the institutional actors through informative
and propaganda “talks”. Water users yet are reticent. The conflict between the water users and the
promoters, with the WUA as intermediator, over the introduction of drip irrigation is still heated. The
institutional actors making use of the authority conferred by the National Water Law, push for the
realization of the project while water users, leveraging on their water rights, do not want to give up to
the promoters “plans”. The imposing promoters “authority” is strongly felt by the water users. The
farmer David explains that the institutions present the project as an “ultimatum” for which, according
to the promoters’ words, “they we have to accept the project or to leave their plots”.
In response to this coercive plan, water users proposed a compromise: an alternative irrigation
technology, still able to save water shares. The option of irrigation through floodgates has been
proposed also in the past by the governing board and technical committee of WUA. Nacho Costa, at
the first stage of the project. Finally, this option has been not taken into account and this proposal has
been never approved by CONAGUA. Nevertheless this “defeat”, the water users strongly believe that if
most of them will oppose to drip irrigation, their willing and their authority will have to be respected,
and the project will not take place.
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It is needed to say that there is a small part of users willing to install drip system. This minority feels
“blocked” by the majority: drip irrigation can be installed, in fact, only if everyone adopt it, in its own
plot, due to the design of the project. Drip irrigation is regulated by the opening and the closing of the
dam, that cannot operate only for a part of the users. To be noticed that this “minority” is constituted
mainly by users involved in the project and in the WUA board. According to Don Chute, in favour of the
introduction of drip irrigation, the reticent water users might be convinced through a major
involvement in the decision-making process, a better communication and any guarantees over the
future profits. The conflict over the project of modernization surely underlines the conflict among
CONAGUA’s authority and the water users’ rights over their self-determination. In effect, CONAGUA
seems to “win” this conflict, observing the progressing of the project of modernization. On the other
hand, the water users’ resistance makes that the introduction of drip irrigation falter and the
modernization is uncertain and postponed. All in all, water users, confronted with the decision-making
process of the project, seem to not own a strong authority over the future of their own module.
According to Don Chute the only hope lies, paradoxically, on the new technology: drip irrigation might
guarantee to each users have a major control over his water resources and the irrigation practices. It is
not yet clear, however, to which extend and through which means water user will be able to really
become the manager of their own irrigation water and activities.

5.6 A shift in irrigation technology results in a change in water rights

After describing the conflicts over rules and authority brought and bringing to the project of
modernization, it is interesting also to observe which changes might come over the regulatory control
system, with the introduction of drip irrigation. The project of modernization, in fact, envisage a total
renovation of the module and consequently the introduction of a new water management. These
changes might be more significant at the field level. According to governmental institutions the project
of modernization will bring, in fact, significant institutional changes. The introduction of drip irrigation
will cause a shift in water shares and water allocation. This shift will mostly impact the water users’
daily irrigation practices.
With the introduction of drip irrigation, water users will receive a limited and specific quantity of water
that will have to be managed differently and more efficiently. This will imply new rules and new forms
of management. Furthermore, La Purisima water users’ rights will change considerably. Some of these
changes are already planned by the project of modernization, and by the promoters that arrange new
rules in order to make feasible the implementation of drip irrigation. Other changes, instead, are
expected and imagined, not without concerns, by the farmers and by the WUA’s functionaries. The
modernization and the use of drip irrigation creates an important impact on the daily irrigation
activities and also on the roles of the users and of the canaleros, on the water turns and on the
irrigation fees.
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First of all, the design of the project of modernization, implies clearly a change in the water
management of the irrigation module of La Purisima. This envisages consequently a change in the role
of the water users in their daily irrigation activities, in their possibility of managing the water flow and
in the way of the canaleros to administrate the irrigation infrastructure and rotation. In addition, the
introduction of drip irrigation needs the installation of irrigation valves in each plot. This will enable
water users in opening and closing the water flow every time they need to irrigate (Ismael). This new
management, however, does not develop without complications, as the turns of irrigation need also to
change consequently. The management will need to be more coordinate and precise, as it will not be
possible to open the dam for each time that an individual user will need to irrigate his plot.
Furthermore this opening/closing of the dam will be influenced by the crop that will be cultivated with
the introduction of drip irrigation (Miguel).
The role of the canalero not only is surely going to change, but also risks to be removed. The canalero,
which name derives precisely from the canals, will be a “meditor” which means “who measures” the
quantity of the delivered water. Their new duty will be to manage the water and to calculate the water
waste, produced by each farmer (Fidel). They will “become tuberos”, people that manages the tubes
or pipes: their function will change with the change of the irrigation technology. According to the
“rumors” around the project, their duty will be mainly checking the zones of irrigation and they will be
not anymore in charge of the turns of irrigation. Contrary to now, where irrigation turns are exclusively
decided by the canaleros, later with drip irrigation, the turns will be managed only by the water users
(Lupita and Miguel). There is also the possibility that in the future the actual canaleros will be removed
from their assignment and they will be substituted by technicians more prepared, and able to install
and operate the new drip irrigation apparatus. The future of this specific personnel is both uncertain
and strictly defined by the introduction of drip irrigation.
Secondly, the water quantity, the water fee and the irrigation turns might change after the
introduction of drip irrigation. However, as the project of modernization is not yet complete, neither
the fee, neither the quantity are defined. Most of water users hope to receive, through drip, the same
quantity of water to which they are entitled now, with furrow irrigation. However, they are aware that
the payment method could be different. As the drip irrigation system will be able to calculate the exact
m3 of water delivered, the irrigation fee will be calibrated accordingly. In addition, the design of the
project envisages a new grouping among the plots. The irrigation turns would not anymore organized
according to the ejidos, but following the clusters of 30ha, where the water intakes would be placed.
Each group, constituted by different plots, will have its water intake. Therefore the irrigation activities
will need to be coordinated among the same group of farmers. As it is explained by Rigoberto, the
group of the 30ha would work in a different and more cooperative way. A certain quantity of water is
assigned not anymore to the individual user but to the group, that is then re-distributing the resources
according to the needs. Rigoberto affirms that “if, for instance, I finish my water, I can ask more to my
neighbor of the same group. Then the “new” canalero will provide me the card, through which I will be
able to access water at the water intake, and I will be able to withdraw more water”. Drip irrigation,
then, not only will re-define irrigation rights and turns, but also the sub-division of the water users’
plots. The new system requires a new type of cooperation that, however, will cause no few
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complications. This is because the water users of the same group will have to decide together which
kind of crop to produce, as they will have to simultaneously open or close the water intake. Irrigation
turns and rotation will be, so, completely changed with the introduction of drip irrigation. The water
users will have to adapt to the water quantity that will be assigned to each group and delivered
through the pipes of the layout of drip irrigation (Don Chute). On the other side the new technology
will make water rights more defined and easier to respect, as the quantity of water will be officially
monitored by the counter system (Miguel). Thus, the irrigation fee will not depend anymore on the
hectares owned by each farmer but by the water quantity consumed by each group in which the
farmer is included (Eladio).
Finally, also obligations and sanctions, related to irrigation rights, might be subject to some changes
with the introduction of drip irrigation. Even if these changes have been not yet defined, due to the no
completion of the project, water users already imagine the new obligations and the new sanctions that
drip irrigation will entail. For example, as the canals will be not anymore in use, the obligation of
cleaning the tertiary canals will not exist anymore. The water users, furthermore, will be not anymore
dependent on the delegates for obtaining the documents allowing to receive irrigation (Rigoberto). In
future, water users might not risk anymore to lose their irrigation rights, due to a neglected tertiary
canals, or due to approximative accusations by neighbors and canaleros.
On the other side, a new a more “sophisticated” irrigation system might require stricter rules. The
irrigation fee might be requested more punctually, or the irrigation turn could be missed completely (
Rigoberto and Heraclio). The obligations might be many and different, as the pipe system will requires
more care and attention (Beppe and Ismael). The sanctions might be consequently higher in case the
water user will manage badly the pipe system, as drip irrigation is more expensive to install and to
maintain (Beppe). More control in the irrigation system means the possibility to emanate more precise
and fair sanctions ( Don Chute). With the introduction of a new technology and of a new set of rules,
the water users have to adapt to new circumstances, rooted in previous institutions but absorbing new
ones. Only the conclusion of the project of modernization will clarify if the water users’ new forms of
institutions will fit the government goals.

5.7 Conclusion

Through this analysis several elements of the struggles over rules and over authorities have been
clarified. First of all, legal pluralism seems a phenomenon that unconditionally characterizes every
system. It is not yet clear if these characteristics create a situation of conflicts in the dimension of the
module of La Purisima. The institutions from the different scales seem to move sometimes in
accordance, while most of the times in an autonomous way, thanks to the dichotomy of formal and
informal of regulatory control. Even if, usually, central governments make an effort to promote an
equilibrate decentralization in water management, either often the local authority stabilizes its own
rules or the central institutions impose their own authority.
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The same seems to happen in the case of the module of La Purisima, where the WUA rules the
irrigation cycle with its formal-informal laws, limited and managed occasionally by the institution of
CONAGUA. This multi-level institutional system is disrupted by the project of modernization and the
introduction of drip irrigation. The water transfer envisaged by the project of modernization, is
justified by the National Water Law that defines which sector has to be prioritized in the loss or gain of
water rights. Water scarcity is not anymore merely environmental, but it is the result of priorities that
the federal laws assign to certain uses. The promoters draw from these latter points in order to make
the project of modernization more feasible institutionally. While, therefore, the Municipality of
Irapuato is entitled to a major water share, the WUA has the role to defend its license and users‘
rights. Finally, the water users claim their water and land rights. Both the governmental actors and the
users’ association make reference to the same National Water Law, however, which is significant, they
refer to different elements of the same.
The National Water Law confers the supreme authority, over water management matters, to
CONAGUA and, at the same time, promotes local regulatory control. CONAGUA has the authority to
promote and implement its water and modernization strategies, and to push for the introduction of
drip irrigation. This moral authority is conferred by the central government, that gives the
responsibility to CONAGUA to address the actual water crisis and to prioritize the urban sector.
However, its authority is both given and limited by the National Water Law and the Mexican
constitution. Water users strongly believe that is up to them what happens in their irrigation system.
They have often declared that “if the majority does not want drip irrigation, it will not happen”. Their
authority, at least at field level, in the end, is the only one recognizable.
The Water Users Association has surely an important role in this contestation. The WUA is the local
manager and authority at the irrigation module of La Purisima and the representatives of its water
users. Even though the WUA agreed to the project, it did not inform neither adequately asked the
water users’ consensus. Beside the lack of communication, the WUA continuous changing of position,
and of its members, has led to a significant misrepresentation of water users’ requests. The WUA has
been failing in being a mediating institution, lacking of a strong leader able to exercise the association
authority and to defend its rights.
The introduction of drip irrigation and the modernization of the infrastructure have amplified a preexistent conflict among the different institutions and authorities, disrupting a sort of institutional
status quo at the federal and field levels. This multi-systems of institutions and authorities tend to
clash or separate. Finally, the project of modernization requires a merging of the different levels. The
big authoritative conflict and normative deadlock come from the fact that for the modernization, and
for other water strategies, all these actors need each other.
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Chapter 6. Discourses behind the introduction of drip irrigation
6.1 Introduction
This last chapter of results presents how drip irrigation is propagated or contested, by the different
stakeholders, in relation to discourses. When looking at discourses we observe to what and how the
different actors appeal to defend their positions. Actors, often, try to legitimize their idea of water
resources and their actions to concretize it. Surely, certain discourses underline certain values, much
as disregarding others. Political and social groups use discourses that enhance the reasons of specific
groups and maybe undermine others’ (Roth et al., 2005).
Within the context of La Purisima, different visions on water management and agro-production coexist. The most remarkable differences are between the promoters of the drip irrigation and the
water users. The local water users compete over scarce financial and natural resources with other
sectors, that generally are defended by the promoters. This struggle is not only present in the
irrigation module of La Purisima but it also reflects the international debate of land and water
grabbing. In the process of water management and of the project of modernization, different
discourses encounter, often clash, or find a way to adjust to each other. The introduction of drip
irrigation is promoted and justified by the institutional actors through discourses of water
sustainability, water efficiency or economic development. These are the “official” discourses that the
project of modernization of La Purisima brings with it. On the other side, the water users claim “antidiscourses” to support their position against the modernization process. These “anti-discourses”
slightly debunk the promoter’s propaganda. Finally, the Water Users Association, strongly believes in
the potential of the project of modernization, but also acknowledges the water users’ concerns as a
real obstacle for the success of the project. Following, the principal narratives and dominant views
carried out by the promoters and by the users, to defend their water use within the modernization
project, are described.

6.2 Water saving discourse

The project of modernization of La Purisima came into existence mostly for water saving purposes.
As it has been previously mentioned, modernizing the irrigation system of La Purisima would allow to
save and use more efficiently water resources. The saved water resources would be then re-directed
to more demanding sectors, such as the domestic and urban ones. This latter seems to be the main
discourse that supports the shift to drip irrigation in La Purisima. The prioritization of these two
sectors, also legitimized by the law (Chapter 5), over the agricultural one, is a strong discourse to
reinforce the introduction of drip irrigation. Other sectors, such as the agricultural and the industrial
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ones, have to design of water use efficiency, to redistribute to the different needs that the region has
(JAPAMI).
The agricultural sector is not only low priority, but is also considered the most consuming and
wasteful of water resources. Drip technology is underlined, throughout all the promoters’
propaganda, in contraposition with the traditional irrigation techniques, used in the irrigation
module of La Purisima. The documents of propaganda, produced by the different institutional actors,
underly the inefficiency of the actual furrow irrigation (around 55%, and water gates with 60%) and
exalt drip irrigation with its 90% of water application efficiency. Therefore, according to the
promoters’ discourses, La Purisima irrigation system is backward, water wasting and therefore a low
priority for the allocation of water shares. Drip irrigation, following this narrative, can modernize
agriculture and prioritize the human-urban sector.
JAPAMI surely supports this vision over the agricultural sector, as the direct beneficiary of the water
savings. The irrigation module of La Purisima and its farmers are consuming too much water
resources due to their backward irrigation practices. The municipality board requires the water saved
in order to fulfil its mandate of providing potable water to the surrounding communities. Amplifying
the service also to the rural areas and communities surrounding Irapuato is one of the main future
goals of the institutional actor. By 2030, JAPAMI has the objective of providing an adequate water
supply for the 95% of the territory of the municipality (approximately 130.000 people). JAPAMI aims
to increase the reliability of the water quality supplied from the municipality. Nowadays groundwater
resources, reach in heavy minerals, are not anymore safe for human consumption, while surface
water is mostly used by the agriculture. Water saving therefore seems to be fundamental to supply
healthy quality water for human consumption and to improve the livelihood of the rural areas of
Irapuato. As the representative calls it “It is a service for the Municipality and for the general health”
(JAPAMI). Water for agriculture and for industry, even if they provide high employability, is not a
priority (JAPAMI). However, agriculture is the sector more in need of technical and financial support,
as it is consuming around 85% of the water resources of the Bajio. According to the institutional actor
the project will allow that the irrigation system will not be affected in its functioning while the city
will stop to over-exploit groundwater resources. The “water saving discourse” is also strongly
supported by the other promoters. SAGARPA underlines, for instance, how drip irrigation would
allow the treatment of “agua negra” (literally black water), the “raw” water, 10.000 m3 of water, to
transfer from La Purisima and available for the human consumption.
CONAGUA enforces the need of saving water also for a discourse of energy expenses. Nowadays the
sector of human consumption, as well as other sectors, strongly rely on groundwater for their needs.
However, the exploitation of groundwater resources is becoming more expensive for its high cost of
extraction and treatment. Accessing water resources means a major energy consumption for its
extraction and a higher use of chemicals for its purification. Furthermore using groundwater
resources for human consumption has more risks for the human health, due to its poor water
quality. Surface water seems to be the best solution, when the deepened extraction of groundwater
resources becomes too risky and massive (CONAGUA).
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On the other hand, the Water Users Association and the water users have a different position over
the possible water savings generated by the project of modernization. It is true that the WUA
recognized the potential of drip irrigation in saving water resources. Whereas, the board feels like
the water saved should be, instead, allocated again to the module of La Purisima. The surplus water
should be used for the water crisis that often affect the agricultural sector, and more specifically the
module of La Purisima. The WUA feels like the agricultural sector is forgotten and marginalized by
the promoters of the project and by the water governmental policies(Lupita and Miguel). In line with
the WUA position, water users share a sense of “injustice” regarding the new water allocation set by
the project. A sense of uncertainty and unclarity, regarding the quantity and purpose of the saved
water, boosts this position. No less, a group of interviewed farmers alleges that the water saving
would be transferred, not for human consumption, in reality for supplying urban-landscape
infrastructures (Margarito). These purposes clearly would not have the priority over agriculture.
In addition to this, farmers are scared that the project of modernization might bring out that in
reality the module needs less water resources. According to this, irrigation efficiency could prompt
the ‘government” to allocate less water to the module. The fear of having less assigned water is
highly diffused among the water users but also at the level of the WUA, that indeed needs to defend
its water allocation. The water users do not know how much water will be assigned specifically to
their plots or if it will be possible with drip irrigation to save water for the future irrigation turns, due
to the fact that the water saved is sent to the municipality. These uncertainties only increase the
water users’ concerns and aversion towards the introduction of drip irrigation(David).
According to the farmers, drip irrigation, in reality, creates only the illusion of saving water. On one
side drip irrigation actually would not be more efficient, but it would use the same water amount of
the furrow irrigation, as it requires a continuous water application. Water users question if the water
gained from the modernization of the irrigation module, could be effectively called “saved water”.
The surplus of water resources does not exists but is created, and not saved, taking away water
volumes from the Dam of La Purisima and from the license of its WUA. The project of modernization
is creating, from the irrigation system, water savings that are not saved for its users, but directed to
the Municipality of Irapuato(Lupita and Miguel).
These “water saving promises” are realized for specific purposes but also under specific conditions
that water users are not available to face. This means that the water efficiency expectations need to
be handled with caution. In this case, saving water at the plot level, as the water users refer, does not
clarify how much water is saved at the basin system and how much water is transferred to the
municipality( Miguel). Water saving is scale and context sensitive. The water saved from La Purisima
is not saved, at the plot or irrigation system, to be recaptured and applied again in agriculture.
Therefore it is hard for the water users to share this discourse, in support of drip irrigation. Farmers
view the project of modernization and in drip irrigation as tools to re-allocate water, not in their
favor, rather than to produce net savings.
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6.3 The water sustainability discourse

In illustrating the drip irrigation debate, it has been often underlined how often governments, NGOs
or other institutional actors introduce the technology in response to water scarcity. Governments
face the actual water crisis promoting drip irrigation with the attempt to modernize the irrigation
infrastructure. The case of the La Purisima module and its modernization project is a clear example of
this actual and widely spread trend in water management policies. Also in this case, institutional
actors promote drip irrigation in name of the discourse of water sustainability.
CONAGUA, as main national water institution, is the strongest supporter of this narrative. The
commission underlines that modernizing irrigation systems, such the one of La Purisima, is the most
effective instrument to stop water crisis, and specifically the over-exploitation of aquifers in the
Bajio. The aquifer of Irapuato-Valle is, in fact, the most exploited of all the regions, creating severe
problems of water availability. An urgent action needs to be taken, to not compromise future water
resources, in the agricultural sector as the biggest consumer of groundwater. According to
CONAGUA, the demand of water resources is increasing every day, and mostly from agriculture
sector that respond to the growth of the Mexican agro-export. The state of Guanajuato is
experiencing a huge pressure : water efficiency and water sustainability turn into a priority for the
region. The case of La Purisima is an example policy of sustainable water management for all the
Bajio. The over-exploitation of the aquifers of the region of Guanajuato is at the limit, the resources
become every day more competitive and there is no more water surplus. The need for a more
sustainable water management is evident and the modernization of La Purisima is considered as a
pioneer project of this strategy. CONAGUA hope that the project will be an example of
modernization and sustainability also for other modules. Margarito de La Cruz (CONAGUA) claims: “If
we do not pressurise all the irrigation systems with drip irrigation, there will be no water in 20 or 30
years and even the agricultural sector will die”.
This view is shared also and mostly by SDAyR that as governmental institution , in coordination with
SEMARNAT, is in charge of supervising the natural resources at national level. SDAYR’s strategy, to
contribute to the water sustainability of the region, would consist in boosting the modernization all
the irrigation modules. SDAyR’s future goal envisages around 152.563 ha of irrigation systems and
around 350.000 ha of unities of irrigation more efficient, modern and more technological, by the
2030. Modernization of irrigation infrastructure and therefore water efficiency are the keys of the
water sustainability propaganda created by the promoters of the project. Drip irrigation is promoted
as the silver bullet of the water sustainability narrative, the most efficient compared to other
irrigation systems. Through modernization, water resources can be managed then in a sustainable
way and the water crisis of Guanajuato can be stemmed.
On the other side, La Purisima’s Water Users Association and the water users, surely recognize the
water sustainability issue and the effectiveness of drip irrigation in addressing it. However the value
and the prioritization of water sustainability differ significantly for each stakeholder. The WUA’s
board acknowledges that the irrigation module does not have sustainable irrigation practices and
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management. The water crisis and the continuous climate change also reflect on the water availably
of La Purisima Dam and therefore on the irrigation cycle of the module. The WUA (ex) representative
express concerns about water sustainability, mentioning that, in some recent years, it has been
impossible to irrigate due to lack of water. The association has always responded at the system level,
to water scarcity, tapping into water savings that nowadays are not anymore available. Therefore the
project of modernization is needed for a more efficient and sustainable use of water and energy ( for
exploiting groundwater, for example). This latter is one of the reasons for which, initially, the WUA
board supported the project of modernization. Whereas, the WUA is aware of the water users’
concerns and of their different vision over water sustainability (Lupita and Miguel).
Water users observe and disapprove, in their daily activities, the waste of water. They surely pursue
water sustainability but to a certain extent, without making it a priority. While the government
pushes for water sustainability, the farmers fights every day for a better water access and for
improving their income situation. Therefore, the promoters’ discourses and the water users’ ones
clash. Water users are aware that drip would allow a minor waste of water. They often complain
about the fact that irrigation practices are not sustainable. The use of backward canals, that cause a
big loss in water, and the long-time employed by some users in irrigating their field are recognized as
unsustainable. However, they prefer to have more water available to use, in case of need. Under
famers’ perspective, the cost of drip irrigation does not compensate the advantages of a more
sustainable water management. As Beppe, water user from San Vicente, mentions “farmers have
been used only to exploit water and not to save it. They feel like water shortage is not issue, even it is
in the future imminent!”. The concept of water sustainability, and its costs and prioritization, divide
the stakeholders in their positions toward the introduction of drip irrigation in the irrigation module
of La Purisima.

6.4 Agro-production and Economic Development
The water crisis that is affecting the region of Bajio, and specifically Guanajuato, is caused also by the
increasing water demand from the agriculture sector. The region is experiencing a fast growth of the
agro-export sector, boosted by national market policies that are requiring more and more production
and water resources. According to the promoters’ propaganda, on one hand drip irrigation can buffer
the water crisis caused by the growing agro-export production, on the other it can also enhance the
agriculture sector and contribute to the economic development of smallholder farmers. This
discourse has been used by the promoters to support drip irrigation, and to gain more involvement
from the water users. Using drip irrigation would allow farmers to shift to more high value crops, that
require more constant water appliance. Therefore, Water users could increase their production and
their profits with a minor use of their resources. This is considered a valid argument by the
promoters, that underline how, nowadays, La Purisima farmers conduct a backward and traditional
type of agriculture. The process of irrigation with the project not only would be more sustainable but
also economized.
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Today farmers cannot compete in the national and international market with their production
system and their small size fields. Institutional actors promote, together with drip irrigation, a new
system of agro-production and aim to boost entrepreneurship among the farmers. Drip irrigation
implies a shift to more profitable crops that give a major profit to the water users. Water users
therefore can access, if they associate together, to the international market and become
entrepreneur in the export-market. Drip irrigation allows to produce either basic grain in more
quantity or a variety of horticultural products. The promoters include, in the project, trainings and
programmes to guide the water users in the process of entrepreneurship, of entering the market and
of introducing new crops and new contracts market. Behind the promotion of drip irrigation there is
the “project” to transform water users from smallholder farmers to small new entrepreneurs.
However, water users make resistance to such narrative.
The institutional actors, furthermore, present economic development and poverty alleviation as valid
objectives for the introduction of drip irrigation in the module. The access to the market, with the
possibility of obtaining a higher profit, could mean an improvement in the water users’ livelihood.
The objective of the project would be also to support rural areas in providing an optimal and modern
field that can compete economically with a bigger market. The main obstacle to this rural
development is that there is a lack of support in the marketing, as the subsidies are really few, and
the prices of the crops are very low (SDAYR). The promoters such as SDAyR and SAGARPA see that
the farmers have difficulties in competing in both national and international markets, due to their
limited resources. The average water user of La Purisima owns 4 ha, a small field that cannot
compete with bigger firms with significant production. The farmers mainly produce basic grain, that
provide for them only a subsistence livelihood and that does not give a substantial return. The
promoters hope that with the introduction of drip irrigation and of new crops the farmers will
associate to produce the same type of crop to then propose and export in the market. Drip irrigation
will allow farmers to produce either basic grain, in more quantity consuming less water, or
horticultural crops such as berries, asparagus or avocado (SDAYR). Anyway, the farmers could
continue to produce basic grain with drip irrigation, as it is efficient and more beneficial, while
competition might be harder producing horticultural crops (SDAYR). Technical assistance, that guides
the water users in this new production system and for an alternative crop, will be provided
(SAGARPA).
The WUA and the water users recognize the importance of improving the agro-production and to
benefit from an economic development. Nevertheless, they are sceptic about drip irrigation being
the key-solution. Several factors contribute to make, in the imaginary of the WUA and of the water
users, drip irrigation a source of risk more than of economic development. The WUA encourages the
introduction of drip irrigation, as tool able to increase and improve the agro-production of its users.
Water users can have a better production with a more constant and better-quality water flow.
Secondly, WUA thinks that farmers urge a more collective action in the production and in the access
to the market. With a wider and higher value production, farmers together would have more chances
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to sell their product at higher prices and excluding expensive intermediaries. Furthermore, the
association would like the water users to shift to contract farming, that is safer and does not require
the risky search of a buyer (La Maestra). However, the contract farming, according to the WUA, and
the introduction of drip irrigation are not a so easy solution for the economic development of La
Purisima users. Nowadays, the Mexican market and the government seem to be oriented in
importing, mostly from the USA and Canada, the crops produced nationally. In this market, that
cannot be called then “free”, it is almost impossible to compete for price and quantity. The
smallholder farmers lack of cultivable surface or of agro-infrastructure, such greenhouses that would
allow a higher production with a limited size field. Therefore, economic development through drip
irrigation is reserved only for the few farmers owning the necessary resources.
It is hard believing in the promoters’ propagandas and celebrating drip irrigation as tool to improve
productivity and reduce workforce. The context of the WUA and of its users is not surely the same as
the one recreated in the workstation where drip irrigation has been tried and showed. This is largely
acknowledged by the water users that, for different reasons, are very sceptic and reluctant towards
drip irrigation. The association shares the water user’s concerns, knowing that drip irrigation cannot
simply and directly boost economic development for the users, but that further arrangements and
factors need to be considered.
Water users are significantly sceptic to the idea that drip irrigation can bring to a better agroproduction and livelihood. The farmers are scared that irrigation efficiency will also mean to have a
limited and strict water volume assigned, with which only a precise type of crop will have to be
produced. First, they highly resist to the change of crops. They do not see this shift as an opportunity
but more as an obstacle: changing a crop brings a lot of difficulties in the production process (Eladio).
Water users lack knowledge about other crops than the basic grain. Furthermore, they are attached
to their traditional crops. They think that what they cultivate is quite satisfactory and safe in price,
also for the growing of the farming contract (Rigoberto). There is no willingness in water users to
shift to new crops that cold only bring risks and problems. New crops, in fact, would require a
different pest management for which the users are not ready nor knowledgeable. The farmers are
afraid of new and unknown pests that the new crop could bring (Rigoberto): the fields, all located
close to each other, could be contaminated easier by new pests. In this case the economic loss would
be greater, as bigger is the investment (cost of production, such as liquids for the fertigation) in new
high value crops (David).
Secondly, water users are concerned about market access with the introduction of new crops. Eladio,
for instance, mention the concern about the eventual market competition among users: “If we all
shift to a new high value crop, and maybe to the same one as we have to group for drip irrigation, we
are going to compete with each other in the same market and at the same price. At least now, we
have buyers for our basic grain, even if at low price”. The risks are too high, due to the actual market
dynamics, to consider the improvement of agro-production as advantageous.
Water users often criticize the actual “free” market that does not leave a lot of freedom to them. The
free-market obstacle the profit of the water users’ agriculture that are then forced to shift to the
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new crops suggested by the promoters. The foreign market “invaded” the national one, making the
local products not anymore demanded. Moreover, the farmers do not have enough resources to
export their products to other countries. The only way to survive is therefore to produce basic grain
that is requested from national and international companies for its low price (Fidel). Drip irrigation
gives the possibility to produce crops more attractive for the actual market. Furthermore, there
would be the possibility to harvest every three months, and not every six months as with basic grain,
and to receive financial compensation earlier, also to cover the incurred expenses for the agroproduction (Don Chute). However, the cost, the risk and the uncertainty to access this new market
are too big and water users are no prompt neither to shift crop neither therefore to accept drip
irrigation.
Finally, water users difficultly see themselves as entrepreneurs: in their vision only people with
financial resources, knowledge and infrastructures (such has greenhouses and packaging machines)
can manage new and high value crops and drip irrigation (Beppe’s brother). According to a study of
CONAGUA, only the 20% of the water users think that it will have a major income after the
introduction of drip irrigation, the shift of crop and the required investment. The fear of failure in a
new agrobusiness is very strong among water users. Farmers are reticent, also beause of their old
age, are reticent to adopt a new agro-production system. Water users are strongly influenced by
“story of failures” from other farmers,that have tried to upgrade their agrobusiness, through drip
irrigation. Stories of changes and of success are only possible for rich entrepreneur or academics,
showing the value of drip irrigation in field station.

6.5 Water users’ concerns around the introduction of drip irrigation

There are some discourses, around the introduction of drip irrigation, that difficultly can be labelled
within the ones described above. These are mainly represented by the water users’ concerns and
considerations. Most of these discourses are in contrast with the introduction of drip irrigation. The
farmers’ doubt in adopting drip irrigation are many and supported by different reasons and
narratives.
First, most of La Purisima users, as they have been excluded from the decision-making process, have
no clear idea of what the modernization project and drip irrigation will imply. They have not received
a good information neither by the institutional actors neither by their WUA. Furthermore, they really
have little knowledge about the new irrigation technology, also due to their low level of education
(only the 8% of La Purisima water users has elementary education) (JAPAMI). A sense of uncertainty,
about the future of the project, is significantly present among the farmers. Water users do not know
essential information about drip irrigation, such as its cost, the water quantity that they will receive
or how they are going to manage the new system (Arturo). Additionally, the delays and the
continuous stopping of the project increase the farmers’ feeling of precariousness. Nowadays a part
of the WUA and of the water users, see the project of modernization merely as an obstacle “adding
tube lines that are destroying the functioning old irrigation system and the farmers’ fields” (Maestra).
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The project appears incomplete, chaotic and an impediment for the daily irrigation activities. On the
other side, the association is aware that installing drip irrigation would also mean to have a better
and more constant access to water resources both for the community and for the individual user.
Water users would be able, in fact, to withdraw good quality water in an easier way, also thanks to
the new filter system.
There is a general lack of communication and of visualization about the future and about the benefits
that the modernization project might bring (JAPAMI). Furthermore, the project of modernization
designs a new land system in which users’ plots are grouped per 30ha: this would mean a coordinate
action for the irrigation turns, the choice of crop and the managing of the land. Water users have to
adapt to new and more delimited irrigation turns and rules. This new system of regulating irrigation
creates more uncertainty and concerns to the water user’s eyes.
Farmers have difficulties in accepting drip irrigation as they fear drip irrigation management, its costs
and adapting to a new and more organized system of seeding and irrigating. Drip irrigation can
become a tool that could facilitate or impede water access for the water users of La Purisima. Drip
irrigation is described, by many water users, as “trabajosa y gastosa” (literally translated as
“laborious and expensive”) (David). Farmers explain, in fact, that drip irrigation is a technology that
deteriorates easily with the time, and it is therefore complicated and expensive in its management
and use. The pipes that constitute the layout of drip irrigation are subjected to the damage by
animals that, attracted by the water, start to bite the pipes of the system. Moreover, the system
seems also complicate in its use and installation, as Ismael describes “it has pipes that extend in
different directions and that can break easily in the margins of the plot”. In addition, the irrigation “in
drops”, according to the users, is not sufficient for every type of soil of the different plots of the
module. Some soils absorb more easily water than others (Chavez). Other fields, instead, can benefit
for a higher slope, and therefore less energy has to be consumed for the water distribution through
the pipe system. Similarly, the dimension of the plot can play a fundamental role in the difficulty of
the instalment and of the management of the pipe layout.
Finally, drip irrigation needs to be use with very high quality of water as a small contamination could
cause clogging in the pipes. Farmers often have already problems with the quality of the water
transported by the canals of the actual surface irrigation system. Therefore, they find not possible “to
canalize the water from the dam, full of sediments, into small plastic pipes”. Drip irrigation seems to
be, to the water users’ eyes, not technically feasible. Only a small part of the water users considers
drip irrigation as a tool bringing advantages for the irrigation management “... irrigating, through the
drip pipes, is going to be better, as when the water comes, I will just have it directly here. Instead,
now with this irrigation system, you are always busy clean the tertiary canals and collect the garbage
from the dam” (Fidel). Surely the instalment of drip irrigation also means to reduce the strain on the
field (Beppe): “you only need to place the pipes and the rest is done, you can also apply fertilizers
without carrying around the field a heavy bag”, Beppe mentions.
Secondly, adopting drip irrigation means taking a lot of risks. The cost of installing drip irrigation and
of its maintenance is only one of reasons for which this risk is too high for the water users. The
economic risk due to the initial and required financial investment is too high for La Purisima farmers
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that are already struggling with a low income. Farmers understand that, often, they have to invest
and wait a lot of time, before seeing some profit from their agro-production. However, with drip
irrigation, the investment and the uncertainty are too high.
The part of water users, that will be unable to sustain the investment, will be destined to have their
land bought. Some water users even foresee, with the introduction of drip irrigation, the coming
back of the “hacienda” system, in which only one person was owing most of the plots, while the
other farmers were working them (David). Water users believe that drip irrigation will disrupt the
equilibrium of the irrigation module and will create a lot of conflicts and inequalities. Drip irrigation
will work and will give profits only for some farmers, due to the different soil or the different
financial possibilities, and it will only give economic and technical problems to other (Marcel).
Thirdly, water users are generally reluctant and sceptic to the change for their attachment to the
traditional agro-production, for their old age and for their mistrust towards institutions (Ismael).
According to some promoters, farmers are reluctant in abandoning their traditional irrigation system
and in being taught by “academics”, that little know the reality of the fields and of their farming
(Heraclio). “The promoters show the application of drip irrigation on field stations of “50m”, but a
little know of what happen in a real plot, outside their small model” so claims Ismael.
Finally, what concerns more is the overall future of the field. 60% of La Purisima water users is more
than 60 years old, and they are not almost able to work anymore their field. Their sons and relatives
are involved in other employments, fairway from the farming life. Farmers usually have then to rent
their lands, contributing to the growth of the renting phenomenon in the region. Water users are
therefore not keen in investing money and energy in a new technology, that they are not going to
use or from which they are not going to gain profit in the long term.
On the other hand both WUA and the promoters, with different approaches, try to respond to these
concerns, in order to convince water users to adopt drip irrigation. One of the main objectives of the
WUA, in relation with the project, is to encourage water users towards the change and more
sustainable practices such as drip irrigation. The ex-representatives of the WUA refer that some of
water users knows the drip system and that they have seen it working, however they still have
uncertainties. However, this sense of uncertainty is also felt by par of the WUA. The canaleros, for
instance, see in drip irrigation a big and unpredictable change for their role and the irrigation
management of La Purisima. The canaleros have little or zero knowledge of drip irrigation, and with
the disappearance of the canals they might lose their job: “new people with more expertise will
come to substitute us” Juanito, head of the canaleros, refers.
In response to these concerns, promoters still underline the potential of drip irrigation. They
acknowledge the water users’ difficulties but also blame them for paternalism, resistance to change
and for being subjected to bad external influences. Promoters accuse farmers of wanting the project
at zero cost, without being responsible of the new irrigation infrastructure (SDAyR). Water users are
resistant to the change as previously farmers, with their rainfed cultivation, have been opposing the
construction of the dam (CONAGUA). According to the promoters, the water users cannot see
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themselves as entrepreneurs because of lack of information and because they are badly influenced
by the part of the WUA contrary to the project. Farmers underestimate their possibilities of
producing higher value and marketable crops. They strongly believe that the project is not directed
for their benefits. Therefore, nowadys, the promoters’ effort and objective is conducting a
“socialization” process. CONAGUA underlines how the project of modernization, in its design, also
includes a process of dissemination, training, acceptance and evaluation of drip irrigation among the
users. The aim is to make the users feel owner of the new technology, that can improve their life. The
promoters claim that socialization is done through practical, visible, and feasible demonstrations that
the farmers “have” to understand (CONAGUA).

6.6 Conclusion
The promoters of drip irrigation emphasize the development opportunities that the project of
modernization and the introduction of drip irrigation would bring. First, drip irrigation is a response
to the actual water crisis and attempts to design new water schemes in the public urban, agricultural
and industrial sectors. These schemes lead to a re-distribution of water resources among the
different needs of the region of Guanajuato. Other opportunities, underlined by the promoters,
concerning more the water users are, for example, the technology and knowledge transfer, the
access to the market of agro-export, employment opportunities and a more sustainable use of the
water resources. These narratives clearly reflect the “modernization” discourse that asserts how
more modern irrigation systems consume less water resources through water-saving technologies,
such as drip irrigation. According to the promoters’ narrative, drip irrigation leads to more profit with
a certain volume of water. On the other hand, the opponents water users, with the WUA as
intermediary, question the benefits that drip irrigation could bring, and underline, instead, the
negative impacts of the new technology. The water users see the request, made through institutions,
and brought by engineers and academics, of adopting drip irrigation as absurd and not feasible. Their
age, income and knowledge does not allow them to adopt the new technology without an extreme
risk.
In the irrigation system of La Purisima, different and conflicting narratives are being shaped through
the fore- and backgrounding of different problems. These partly align with (and appropriate from)
international and national discourses about water grabbing but are practically shaped to support
specific interests. The choice of a certain discourse is more related to benefits, that the different
stakeholders can have, more than to their values. Clashing discourses specifically regard mostly the
allocation of profit and the contribution to economic development and water productivity/efficiency.
However, the nature of certain discourses, supporting or opposing drip irrigation, a lot also is
influenced by the stakeholder’s vision over concepts such as development, water sustainability,
profitability, and efficiency. It is clearly that the priorities and the circumstances that define the
stakeholder’s context will have a big impact, in supporting or opposing the modernization project.
For instance, water sustainability, possible gained from the improvement of irrigation technology, is
brought out by the promoters as a fundamental discourse and benefit. However, for the water users,
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that struggle with low income and high prices of inputs, sustainability cannot be a priority in their
water strategies. Finally, La Purisima stakeholders will be influenced in their choices also by what
they intend for their future, for their water strategies; by what they envisage as possible and as
priority, and by how they interpret absolute concepts such as water resources, development and
technology.
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Chapter 7. Discussion and Conclusion
This final chapter presents the discussion, the concepts, and the issues over which this research is
based on. Furthermore, it aims to illustrates main results of the research, its interpretations,
implications and, not less important, its limitations. The second part of the chapter, instead, aims to
reply to the research questions and to make a more in-depth reflection over the overall study, giving
some recommendations for future research or water policies.

7.1 Discussion
This research has as starting point the drip irrigation debate. Drip irrigation is often promoted
globally, by different actors, like governments and international donors, as a silver bullet to respond
to the actual water crisis. However, it is also highly contested in the context of water management.
Its efficiency and its needed implementation are questioned. This does not happen only at the global
level or in the literature debate, but also on the field. The case of La Purisima modernization project
is an example. The introduction of drip irrigation, foreseen by the modernization project, is strongly
contested by the involved stakeholders. The “success” of the project seems to be impeded by the
several contestations that drip irrigation has brought up. This research has investigated the
contestations. In order to do so, a socio-technical approach is needed. As concluded through the drip
irrigation debate, technology is a socio-technical phenomenon and therefore as such has to be
analysed. According to the designed methodology, the introduction of drip irrigation is analysed in its
contestations through the theoretical framework of the Echelons of Rights Analysis (ERA). This
theoretical framework allows to analyse the controversies at different scales, as the La Purisima
irrigation module is a multi-level system involving different stakeholders.
The study analyses the contestations around drip irrigation, through different scales and through
stakeholder’s positions, in term of resources, rules, authority and discourses. The results, from the
elaboration of collected data on the fieldwork, indicate that the stakeholders struggle with each
other in order to obtain and/or maintain (more) resources, to apply their own rules and authorities
and to impose their own discourses on the management of the water resources and on the future of
the project of modernization.
First, the project of modernization implies a change in the water allocation and distribution of the
irrigation module of La Purisima. In the context of La Purisima water management, a “tension” is
already present among the stakeholders, that individually want to have more resources at lower
price or for different purposes. The project of modernization implies changes in water allocation and
therefore alters this sort of “tension”, that through time has adjusted and had found its equilibrium.
Through the project, in fact, the promoters of the project intend to modernize the irrigation module
of La Purisima in order to create “water savings” from the Dam. These water savings will be then reallocated to the urban-human consumption sector, thus the Municipality of Irapuato. This plan surely
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creates new conflicts in the existing and “equilibrated” tension over resources and among the
stakeholders. At the irrigation system level, the Water Users Association, in conflict with the
institutional actors does not want its water resources to be re-allocated. Although, the board initially
agreed to the project in exchange of advantageous subsidies to renovate its irrigation infrastructure.
At the field level, the struggle is carried by the users that want to keep access to their water for
irrigation, to be able to sow basic grains, without having to pay higher water fees. Furthermore, the
new drip technology brings new costs of O&M and difficulties for their water access and irrigation
use. Finally, struggles take place also in the debate on who, among the stakeholders, has to
contribute, and in which percentage, economically to the project of modernization.
Second, as previously mentioned, the irrigation module is a multi-level system also in legal terms.
The module is characterised by an arena of legal pluralism, in which the different stakeholders
encounter. Stakeholders make use of different rules and laws to carry on their objectives and their
projects, such as the modernization project of La Purisima. In recent years, the Mexican water
management policies have made an effort to promote irrigation management transfer to the local
actors. However, the National Water Law and the National Water Commission (CONAGUA) still play a
predominant role in the local management of the water resources, as well as in the context of La
Purisima. According to the national law not only the urban-human consumption sector has the
priority over the agriculture one, when allocating water resources. Moreover, CONAGUA has the
moral authority and responsibility to carry on water policies, aiming the sustainable use of water and
addressing the social and economic development of the population. The promoters, therefore, feel
entitled to support and justify the project of modernization, through the national water laws and the
hierarchy delineated by the national water policies. On the other side, the National Water Law
establishes the importance of a local irrigation management in which the Water Users Association
play a fundamental role. The WUA, according to the national law and its regulation, has the authority
to manage the water resources within the irrigation module of La Purisima and to defend its users’
interests and rights. The WUA makes use of its water license, established by the same CONAGUA and
by the Irrigation District 011, to defend its interests and its water resources. Furthermore, the water
users have specific rights and authority over their land and their water resources. The farmers claim,
in fact, to be the only ones entitled to exercise authority and decisions over their plots. The
encounter of these different systems creates conflicts internally, as in the case of the WUA board’s
inner fight, and among the different stakeholders in the definition of La Purisima water management.
Finally, drip irrigation also creates new laws and regulatory control systems. The design of the
modernization project and of the implementation of drip foreseen a new irrigation system in which
irrigation turns, water rights and water access undergo several changes, not without users’ concerns.
Third, and finally, each stakeholder, involved in the project of La Purisima, brings up its own narrative
or discourse in order either to support or to oppose the introduction of drip irrigation. The promoters
of the project, before of all the other stakeholders, carry on their “propaganda of drip irrigation”
against the “wasteful and backward agricultural sector”. Drip irrigation is described as the key to
create “water savings”, to practice a sustainable water management, and therefore respond to the
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water crisis, and to boost the economic development of the water users, relieving them from a state
of rural poverty. On the other side, at different extent, the Water Users Association and the water
users oppose to these official discourses. The WUA wants the modernization of its irrigation
infrastructure and the economic development of its users. On the other side, it sustains the water
user’s discourses and concerns around drip irrigation. According to water users, drip irrigation is not
a resolutive silver bullet, but a source of risk, of further costs and of loss of their water rights. Drip
irrigation does not make them future entrepreneurs, cultivating new high value crop, but farmers
that have to manage a new technology with their level of knowledge and income.
From the results of the data collection, the socio-technical character of drip irrigation is clear from
the beginning. Technology is strictly interconnected with society. Drip irrigation is a socio-technical
phenomenon, and its efficiency is context-based. In the context of the project of La Purisima, the
“failure” of the modernization needs to be explained through a sociological approach and through
technography. Therefore, this research can affirm, again and following a side of the drip irrigation
debate, that drip irrigation is not a black box. The irrigation module of La Purisima is a socio-technical
system and therefore also a multilevel one. The stakeholders around the module and its project, with
their own laws and narratives, encounter and often might merge or clash. This multi-level system
often allows them to co-exist, as each stakeholder functions, most of the times, independently in
their access to water and in their water rights. This is a result of the dichotomy of local-no local and
of formal and informal, that allows the stakeholders to carry their own water management activities
with the “illusion” of not interfering with each other. Water users believe, in fact, to be the only
“actors” in their daily irrigation activities and see the institutional ones as far and disinterested.
However, in this multi-level system, being interconnected, the stakeholders not only influence each
other but also need each other to progress in their own objectives. It is clear, in fact, promoters need
the WUA’s support and the users’ approval in order to complete the project.
Second, it is noticeable how the international trends in water management and policies reflect also in
the small module of La Purisima. Nowadays, in response to water crisis politicians, donors and
governments opt for water saving policies in order to re-allocate water resources. Water saving are
possible thanks to the implementation of new technologies in the agricultural sector, while reallocation is carried on among the more needed ones. This water management strategy is very
diffused, such as in the cases of Morocco, Chile (see ANNEX A) and other regions of Mexico. The case
of the project of modernization of La Purisima assumes the same trends, making drip irrigation a
solution to save water, to redistribute to the close municipality, and to restore the aquifers level,
strongly over-exploited by the agro-export sector.
Third, during the analysis of the data some unexpected results and implications came out. First, even
if the design of the research attempts to divide its results in chapters according to the echelons,
those latter are all strictly interconnected with each other. The rules over water delineate the
authority over water management as well as water access is defined by and defines water rights.
Discourses over water seem to dominate and influence the definition of the other three echelons of
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rights analysis. Another interesting element, that has been found during the fieldwork research, is
that water users have different positions towards drip irrigation, depending on their location. If
farmers have their plots closer to the headquarter of the WUA, they tend to be more positive
regarding the modernization of their irrigation. If farmers own their plots in ejidos far from the WUA,
they ended up being more sceptic towards drip irrigation. However, it has been interesting and
surprising to found that some water users were incredibly positive about receiving the new irrigation
system. Whereas some of the promoters expressed to not be convinced that drip irrigation is the
most adaptable solution for water users.
It is interesting to notice that the research and the design of the modernization did not dwell on the
social aspects. Drip irrigation, in fact, does not only create “water savings” but also shapes the “small
society” of La Purisima. It changes the irrigation turns and the configuration of the module and of the
plots, such as grouping the users ‘plots in areas of 30 ha, making irrigation more a collective practice
than an individual one. The efficiency proclaimed by the promoters clearly disrupt the status quo of
the previous water allocation dynamics of La Purisima. This new water policy, promoted by higher
water institutions, encounters pre-existing and local form of water management.
It is surprising that a research over water users’ acceptance of drip irrigation has not been developed.
The University of Guanajuato has conducted a short study that collects more information over the
water users than over their perceptions of the modernization project. Promoters have the illusion to
create transferable “water savings” without having any social impact. First of all, these water
resources are not really “saved” as they are in reality subtracted by the water license of La Purisima,
to be then transferred to the Municipality. Secondly, the conflicts created by the introduction of drip
irrigation cannot be excluded in drawing the story of “success or failure” of the modernization
project. This research makes an attempt to contribute to the drip irrigation debate. It is unsure if this
thesis could provide new insights on the topic. The socio-technical approach has been used largely in
literature to analyze the impact of drip irrigation. The study “Performing drip irrigation by the farmer
managed Seguia Khrichfa irrigation system, Morocco“(van der Kooij,2016), for instance, has been
inspirational for this thesis. The theoretical framework of ERA, instead, has not been applied to a
great degree to investigate over the introduction of a new technology. Drip irrigation and its
contestations are analyzed through ERA not only to understand the impact and “the after” of the
introduction of the technology, but also its “before and behind”, or its reasons and its backstage
dynamics.
This study presents different limitations. It is important to analyze and illustrate them in order to
help possible future researches on this topic, and giving the opportunity to re-design a different
research framework. First of all, and mainly, many limitations have shown up during the first phase of
the fieldwork. The thesis proposal, completed before the fieldwork, had to be modified completely.
The original research design aimed to investigate the change of water rights under the introduction
of drip irrigation. However, only after starting the research in the fieldwork, I have been then
informed that the project of modernization of La Purisima was experiencing delays and the drip
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irrigation system was not yet implemented. Due to this change of setting, the overall structure,
including the research questions, had to be changed. The new research questions therefore have
been designed focusing on the contestations over the introduction of drip irrigation and on the
reasons behind the delay and the stoppage of the project of modernization.
Other limitations have been encountered in the second phase of the fieldwork. First of all, the first
contact and connection with the community of La Purisima has been both beneficial and adverse. I
have been introduced to the community through the University of Guanajuato, and more specifically
through the professor Eduardo Salazar. The professor introduced me to a small producers‘
organization, part of La Purisima module: on one side this has accelerated the first phase of the
fieldwork but on the other it has influenced the progress of the data collection. The collaboration
with the University of Guanajuato has influenced the choice of the ejidos to observe and, in a first
moment, also the people to interview. Successively, the small producers’ organization has been an
helpful point of reference that made the conducting of the research more independent, also from
the University of Guanajuato. However, only after, it resulted that the organization was in conflict
with the of the actual WUA board. The small producers’ organization was, in fact, led by ex-members
of the board. This limited largely the collection of the data: the canaleros had difficulties in
responding to interviews, the official documents of the WUA were inaccessible as well as the current
WUA board. Therefore this research could not properly illustrate the current vision of the WUA over
the project and the introduction of drip irrigation. This mistrust and closing have been encountered
also among the water users that often were sceptic in respond to my interviews, during the first
phase of the fieldwork. All in all, it would have been also interesting to conduct several focus groups
among the representatives of the different stakeholder groups, in order to observe and compare the
“encounter” of different perspectives over the project. This has not been possible due to time
limitation and to the lack of availability of all the stakeholders
Finally, the limitations in relation to logistic were many and different. The transportation among the
small ejidos was very difficult. Therefore the water users to interview were selected in the ejidos
easier to access. The choice of the communities could have been different, based on their distance
from the WUA headquarter or on their agro-production, if transportation would not have been a
limit.
The fact that drip irrigation was not yet installed did not limit only the phase of the fieldwork and of
the thesis proposal. With the change of the research questions also the theoretical framework
needed to be adapted. The sub-questions and the theoretical framework, for the analysis of the
results, were defined only after the conclusion of the fieldwork. This resulted in a more difficult
analysis of the collected data, as the design of the interviews could have been more directed to
“respond” to the echelons of rights analysis.
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7.2 Conclusion
This thesis research is about water scarcity, about how do we respond to it and about technology. In
the case of the irrigation module of La Purisima, drip irrigation seems to be the key to the water crisis
and to the unstoppable economic development that Mexico is experiencing and has to keep up with.
Following, it is interesting to observe, all in all, as neoliberal policies have converted water rights into
a tradable commodity. The scarcity is surely not anymore merely environmental, but it is the result of
priorities that the laws and government assign to certain uses.
Water scarcity is an actual and more demanding issue to which institutional actors and governments
need to respond promptly. This implies that governments have to re-allocate water resources and
prioritize sectors and water users. In order to not make these hard decisions, government instead
opt for creating water saving and for not building up discontent from any of the water sectors. When
speaking of water management, agriculture is often considered as the most backward and wasteful
sector. Therefore water policies address water scarcity beginning to improve the irrigation
infrastructure. Here is where drip irrigation is presented as a silver bullet able to save water
resources and boost the economic development of agriculture. This international trend reflect on the
strategies that the Mexican government has for the module of La Purisima. According to the Mexican
water policies, the module of La Purisima need to be modernized and drip irrigation needs to be
implemented: only in this way it will be possible to create water savings to send to more priority
sector, to restore aquifer level in the region and to boost the economy of the water users. This water
policy not only carries a new technology but also a new ideology. The water users not only have to
adapt to a new irrigation technology but also to a new kind of farming, in which they are new and
emergent entrepreneurs ready to access the growing Mexican agro-export sector. However, as it has
been seen through this research, the water users are sceptic and finding hard to respond to such
vision of the institutional actors.
Questioning technology is often criticized. However this research does not attempt to bring out the
negative aspects of drip irrigation, rather to understand why the implementation of drip irrigation
encounters obstacles and oppositions in the case of La Purisima, but extending also, maybe
ambitiously, to other cases. To understand its denial, the research unboxes drip irrigation and
investigates what there is “behind”. Drip irrigation carries, in fact, conflicts and different vision of the
stakeholders from different levels.
Each stakeholder, involved in the project, make uses of their own discourses, reasons, authority, laws
and water resources allocation, in their own “orbit” or scale, in order to support or oppose the
project of modernization, and therefore to pursue their own objectives. However they contrast each
other in their plans. The promoters make use of a delineate and strong propaganda, in order to
introduce drip irrigation, of water sustainability, water savings and economic development. They also
make use of their use of their own authority and of the national laws in order to modernize the
irrigation module and transfer the saved water to the municipality of Irapuato. However these plans
are not developed without the oppositions of the water users. The promoters’ plans encounter the
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water users and the WUA’ ones. The farmers feel strongly, at the field level, their authority and their
water rights for which they stand. The WUA and the water users would want an improvement of
their farming but they are not prone to give up to their water rights and their water access.
Furthermore drip irrigation and the new entrepreneurship farming, promoted by the institutional
actors, seems something too far and too unrealistic for the farmers that already struggle against low
income and a limited market access.
Before the project of modernization, there was a sort of equilibrium, even if not coordinated, among
the stakeholders of La Purisima. In this equilibrium the local and the no-local spheres were almost
never encountering each other, until the procedure of the definition of the water licenses. However
with the introduction of drip irrigation these different forces has to encounter and negotiate on their
vision over water. All in all, the vision over water is what shapes the laws, the policies, the way of
control over the resources and the water allocation among different stakeholders. Within the project
of modernization of La Purisima, these visions clearly clashes. For the water users, water is an
essential resource to be fully exploited in order to carry on their small-scale agriculture. For the
promoters, such as SAGARPA and SDAYR, water is the resource to boost the economic development
of the agricultural sector, that can then compete in the international market scenario. It is hard to
think that so different visions can find in drip irrigation, accordingly and co-ordinately, the solution
for their “water projects”. Based on what resulted from this research, practitioners should consider
the validity and the value of introducing drip irrigation in the module of La Purisima, where it is
evident the water users’ oppositions and impossibility to adapt to the promoters‘ plan. It would be
useful to verify and to consider an alternative irrigation method that would not compromise the
farmers’ income and would not imply a change of the traditional crops. Further researches should
investigate over the value of cultivating the basic grains, usually produced by the water users, with
drip irrigation.
What is certain is that for the success of the projects and for the benefits of the overall La Purisima’
community, water users need to be more involved in the process of decision-making. Projects should
be tailor made according to their beneficiaries and not according to the interests of its promoters.
Practitioners cannot neglect the social context in designing and implementing projects of water
management and rural development, as efficiency of drip irrigation is context-based. It is therefore
clear that further research on the water users’ acceptance of drip irrigation is needed. The socioeconomic conditions, allowing such modernization, need to be analysed. The researches on the
context, need to be more in depth and considerate of more aspects of daily irrigation activities and of
the livelihood struggles of the water users. Water users’ perspective on development need to be
taken into account when designing project of modernization.
This research aims to give a contribution, not only to the wider drip irrigation debate, but also to the
community and the promoters involved in the project of La Purisima. Conflicts over water resources
are becoming everyday more frequent and severe due to the global and growing water crisis. Often
globally, technology is presented as a prompt response to shortage of resources, applicable in all
complex contexts. This research reminds that technology can create new dynamics and conflicts on
the social context in which it is applied, as well as the context might shape technology. This might
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limit the efficiency and the success of technology. This research, with its limitations, attempt to bring
out a reflection not only over the concept of modernity and technology but also over the concept of
development. Is technology an always applicable tool? And what does development mean? Is there
an unique shape of development?
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Annexes
Annex A- Drip irrigation in Morocco and in Chile
Box 1. Drip irrigation in Morocco
Drip irrigation has been promoted as silver bullet in different contexts, as well as in the Moroccan scenario and in its water management national
policy. Morocco has always coped with problems of low levels of groundwater, of resources overexploitation and of negative water balances.
Nowadays, multiple state interventions are aiming to influence the lined irrigation infrastructure, and to modify the community-built origin of the
irrigation systems. The Ministry of Agriculture and other water basin authorities often presented drip irrigation as solution for a sustainable extension
of agriculture and they request a modernization of the national irrigation infrastructure (El Haouat, 2012; El Meknassi, 2009). In response to such
water crisis, the Moroccan government provides funding for the conversion of surface systems to drip irrigation. This financial support covers about
the 80%-100% of the investments costs. The drip irrigation subsidies are the fulcrum of the National Irrigation Saving Plan of 2007, essential to
obstacle the shortages in the water sector, on the basis of theoretical efficiencies of drip irrigation. What is not yet clear is the purpose and the
destination of this water saving.
To explain better: the introduction of efficient technologies is often selected because it apparently does not produce explicit losers. This process
creates an allocation of the yet-to-be-saved water that actually different users claim. The water “saved” has the purpose to compensate structural
deficits and so increasing the agricultural production. This makes the precise amount of “saved” water really hard to estimate and with the
introduction of drip irrigation, this quantity is open for interpretation. The resource is in fact already allocated to two different destinations in
competition: the increased agricultural production and the saving of the aquifer. Two different discourses around drip irrigation are claiming, for alter
saving for different purposes: if on one side the Green Morocco Plan has as fulcrum of its strategy the growth of the agricultural development( as
economic and social welfare) whereas the National Water Program has as fulcrum of its policy the filling of the water gap, at the same time
considered the main limit of the improvement of agricultural productivity (Van der Kooij, 2016). In the attempt to transform the Moroccan agriculture
in a competitive sector, the Green Morocco Plan aims to encourage farmers to shift to drip irrigation and also to shift to a high value crop production,
that often lead to a higher demand of water resource and an extension of irrigated land. Two different forces have main roles in the water
management of the country. The Green Morocco Plan that see in the drip irrigation the efficiency for a more production per cubic metre of water and
the Basin Agencies, that are responsible for the safeguard of the Morocco’s water reserve, focus on the issue of the negative water balances. They
envision efficiency and the aquifer conservation in addressing less water to agricultural production. On the other side, farmers push to use water on
newly developed land.
Overall the Moroccan drip irrigation policies formulate a contradictory situation. The drip irrigation is introduced as a promising silver bullet for
entrepreneurial farmers, willing to extend and intensify agricultural production, which actually increases the water exploitation. However, the Basin
Agency promote the shift to drip irrigation to safeguard groundwater resources that instead stimulate an increased exploitation of the aquifer due to
agricultural extension. Different discourses and objectives around drip irrigation meet and clash in the context of the Moroccan water management.
In other cases, in the same Moroccan context, often the modernization of the irrigation systems have been promoted for re-allocating resources to
urban uses, for instance.
A Case Study. The case of the lining projects in Bittit is interesting. The fast growing of the close city of Meknes has been demanded new water
resources due to the scarce and bad quality of drinking water in its urban area. Besides the interests around drinking waters, different communities
were claiming for water rights and water allocation for different purposes as well as for irrigation ones. The strategy adopted, by the central
government, was meant to allocate the water “losses”, calculated on the basis of the water used by the farmers, not the one available for use. In this
way the re-allocation of the water losses is de-politicized, as apparently no one was utilizing the losses and it looks like the farmers were able to use
the same quantity of water as before. However in order to have access to the saved water ( around the 60% of the total discharge) a process of
modernization has to involve the irrigation Bittin infrastructure. This modernization has been promoted as tool to use and to recover waste water
from the tail end farmer communities and from water accumulation. The state with its strategy was creating “new water” resource, more than a reallocation. This is possible thanks to the “illusion” that the efficiency of drip irrigation creates more water. There is, therefore, a promise of “water to
be gained ”, for the ones that take a risk of modernization and of using a new technology as drip irrigation. However different actors claim for this
water resource, even before the saving is actually produced.
Drip irrigation is therefore and finally a tool used in order to create a re-allocation of water resource from an user to another. However the different
stakeholders involved and supporting the modernization project are many ( hydraulic property) and a new design of negotiation is required. The high
promise of drip irrigation consists in allocating a “yet to be saved water”, whereas other users of the same resource seem to keep the access to water
as previously. Therefore this process of allocation can be done without difficult issues about whether people lose water access or not.
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Box 2. Drip irrigation in Chile

Drip irrigation has been used in the water management strategy of the Chilean policy in order to diffuse neo-liberal ideas. It has been promoted as
promising technology. The agricultural production and the agrarian structures have been significantly influenced by the propaganda of a neo-liberal
economic paradigm, present in Chile during the Pinochet regime in the 1980s. The fulcrum of such model consisted in the liberalization of government
and market, the latter regarding both land and water. In this scenario, drip irrigation technology has been envisioned as a tool able to expand irrigated
areas, however leading then to an increase of water request. This growth in water demand led to a critical water situation caused by the long term
drought. This has been worsen by the expansion of the market-oriented farming, and the ever increasing water consumption, that this type of
agricultural production requires.
The small scale farmers have been the first category mostly affected by this water crisis. In order to assist the small scale farmers the government
acted a series of subsidies to prompt them to install drip irrigation. This new paradigm was meant to enable farmers to have a more efficient
production and a lower exploitation of water resources. Whereas recent data, show how only a small portion of small scale farmers applied micro
irrigation systems to their lands. This phenomenon can be explained by a discursive social construction over the installation of drip irrigation. The
introduction of the drip irrigation involves a complexity of interactions between individuals and organizations with different synergies, and it reveals
oppositions. This is due to the fact that the transfer of technology is not a neutral process. However, it may be considered as a procedure in which a
standards, norms and rules are transmitted by a dominant paradigm(R. A. Boelens, 1999). In the case of Chilean water crisis, drip irrigation has been
used as promotion tool of a specific model of farming, the entrepreneur one.
At the time of the dominion of the neo-liberal economic paradigm, water resources were envisioned as productive factor that should be used for
exclusively market purposes and that should be employed efficiently. Water resource was considered as a national property for public use. This idea
of water resource and agriculture has clashed often with the peasant identity that envisions agriculture in its relation with the territory. Furthermore
water resources are seen as a common property resources, enforcing the sense of community of the farmers, contrary to the value of individuality
brought by the neo-liberal discourse. This community-farmers vision is quite far from the dynamics of economic liberalisation and of agribusiness
concentration. This latter is profit-oriented, in which the territory is considered as a mean of profit. On the contrary, small scale farmers obtain cash
income from different sources, while they organize their agro-production according to water availability.
The introduction of drip irrigation by state aid aims to the shift from subsistence towards a consumption agriculture, in which water culture and
farmer identity values are transformed too. The State intervenes in a paternalistic way, providing credits and subsidies but excluding the farmers in
the design and in the implementation process. All process of designing and implementing is requested to be organized by an external consultant in
order to guarantee the quality of technology installation. The farmers, in the way that has been settled by the state, can therefore start their
entrepreneur career and finally embody success. An eventual refuse of new irrigation technology by the farmers is considered as a backward and
against change and modernity. But What is the farmers’ response? The technology transfer operated by the State, however, seems to not match
farmers’ needs. This paternalistic aid is claimed, by different sources, to be imposing and not respectful of the local agriculture paradigm. The
integrated approach seems to not be included in the state policies. A linear top-down approach to transfer technology. The peasants are disposed of
their agency as excluded actors from the process. There is a process of “depeasantization” within this neo-liberal policy and the modernization
strategy: the farmers’ identity is deprived by all its characteristics in order to face obstacles of the market competition. However, contrary to the
desired results, there is a subsequent increased pressure on water resource.
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Annex B- List of the respondents

Table 1 List of the respondents. Fieldwork, 2017
Arturo

Water user

Ex-Hacienda Marquez

August 2017

Beppe

Water user

San Vicente

August 2017

Canalero 1

WUA

La Purisima - WUA

September 2017

Canalero 2

WUA

La Purisima - WUA

September 2017

Canalero 3

WUA

La Purisima - WUA

September 2017

Celestino

Water user

Ex-Hacienda Marquez

July 2017

Chavez

Water user

San Vicente

August 2017

David

Water user

Ex-Hacienda Marquez

July 2017

Don Chute

Water user

Ex-Hacienda Marquez

July 2017

Eladio

Water user

Ex-Hacienda Marquez

July 2017

Farmer X San Vicente

Water user

San Vicente

August 2017

Fidel

Water user

Ex-Hacienda Marquez

July 2017

Heraclio

Water user

San Vicente

August 2017

Hermano Beppe

Water user

San Vicente

August 2017

Ismael

Water user

San Vicente

August 2017

Jorge

Water user

San Vicente

August 2017

Juan

Water user

San Vicente

August 2017

Juanito

canalero leader/WUA

La Purisima - WUA

September 2017

Lupita

Water user/WUA

Ex-Hacienda Marquez

July 2017

Marcel

Water user

San Vicente

August 2017

Margarito

Water user

Ex-Hacienda Marquez

July 2017

Miguel

Water user/WUA

Ex-Hacienda Marquez

July 2017

Patricia-La Maestra

WUA

La Purisima - WUA

August 2017

Rafael

Water user

San Vicente

August 2017

Representative JAPAMI

Promoter

Municipality of Irapuato

September 2017

Representative SAGARPA

Promoter

Celaya

September 2017

Rigoberto

Water user

Ex-Hacienda Marquez

July 2017

Technical Deputy Director of Guanajuato
local management of CONAGUA-Margarito
de la Cruz

Promoter

Celaya

September 2017

Technical Director SDAYRBuenaventura Calderon Moreno

Promoter

Celaya

September 2017
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Annex C- Information about the ejidos of the irrigation system of La Purisima
Table 2 Basic information over the ejidos of La Purisima irrigation module. Field material,2017
Ejido

Irrigation

Surf. of rain-fed

Total

agriculture
(Community)

Surface

ALDAMA

40

N. of

surface
1490

Avarage

Avarage

age

surface

69

9.93

Crops

ejidatariods

1530

154

80% CORN/C
10% SORGHUM
10% CORN/H

BUENOS AIRES

60

85 (rain-fed) +

210

24 + 8

63

6.56

Posesionarios.

12 (communal

CORN 4

use) + 53
(squatters)

ALFALFA 6
SORGHUM 200

CALERA

230

380

610

243

55

2.51

SORGHUM 200
CORN R 30
SORGHUM t 200
CORN t 5
STRAWBERRIES 15
ALFALFA 12
COURGETTES 4
FLOWERS 1

COLONIA

504

0

504

84

55

6 HA

COPALILLO

SORGHUM 400
ALFALFA 60
CORN 34

HDA. MARQUEZ

182

0

182

59

50

3.08 HA.

SORGHUM 144
CORN 30
PEANUTS 3.8
ALFALFA 4.5

100

LLANITO

433

0

433

65

55

6.66

SORGHUM 346.4
CORN 86.6
STRAWBERRIES 2

LA PAZ

45

100

145

12

55

12.08

SORGHUM 20
CORN 9
ONIONS 6
TOMATOES 10
SORGHUM t 80
CORN t 20

LA SIERRITA

28

90

118

15 + 2

60

6.94

SORGHUM 22

posesionarios.
CORN 6
SORGHUM t 82
CORN t 8
LO DE JUÁREZ

208

92

300

58

62.6

5.0

SORGHUM 150
CORN 30
PEANUTS 13
SORGHUM t 47
CORN t 35
PEANUTS 8.5
BEANS 7.3

MEDIO SITIO

144

252

396

32

70

12.37

SORGHUM 141
CORN 3
SORHUM t 248
CORN t 4

MOLINO DE

140

0

140

62

56.6

2.24

SANTA ANA
SAN ANTONIO

SORGHUM 138
CORN 2

480.2

365.9

846.1

78 + 7

62.94

9.95

SORGHUM 592.3

posesionarios
EL RICO

CORN 253.83

101

SAN

155

117

272

32

53

8.5

ANTONIO TEXAS

SORGHUM 131
CORN 24
SORGHUM t 75
CORN t 32
(S/SIEMBRA) 10

SAN MIGUEL DE

171.39

11.26

182.92

28

59.5

6.5

SORGHUM 171

VILLALOBOS
CORN 11
SAN JOSE DE

30

234

264

66

60

4

LLANOS

SORGHUM 20
SORGHUM 70 t
CORN 164 t
CORN 10

SAN RAMON DE
GALLEGOS

64

32

96

31

50

3.09

squatters

SORGHUM 44
CORN 20
SORGHUM t 31
CORN t 1

SAN VICENTE

342

136

478

90

64.3

5.31

CORN 143
SORGUHM 335
PUMPKIN 5

SANTA

100

407

507

67

60

6

BARBARA

SORGHUM 100
SORGHUM 356.3 t
CORN 50.7 t

SERRANO

60

835

895

107

60

8.3

SORGHUM
CORN

TARETAN

121.87

18.10

139.97

39 +13

52

2.67

SORGHUM 130

posesionarios
CORN 9.97
TREJO

200

500

700

79 + 8 small

55

8.8

SORGHUM 100

owners
CORN 100
SORGHUM t 400

102

CORN t 100
VILLA DE CARDENAS

247

40

287

42
+30
Posesionarios.

60

4.01

SORGHUM 207
CORN 40
SORGHUM t 40
CORN t 15

103

