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Abstract
I made a field visit to Yunquera in Southern Spain in 2003. I was surprised by the fascinating
irrigation system which is constructed in Moorish times, and which has undergone only few
changes. However, the irrigation system is now in a modernization process. The open
earthen channels are replaced by pipelines and the surface irrigation practises will shift to
drip irrigation practises. I considered it a pity that the cultural heritage of the old system is
getting demolished. Neither does this project seem logical from a technical point of view:
water scarcity was not mentioned during former research and the citrus crops cultivated are
not profitable. I assumed that the reason for modernizing the irrigation scheme should be
found at the cultural level. The research has a constructivist approach and uses insights from
anthropology and socio-technical discourses. Within this research, I make explicit my own
associations and standpoints, as I consider these to play a role as well: it is impossible to
completely separate my own standpoint from that of other actors.
I made field visits and conducted informal interviews with different persons involved in the
irrigation modernization project and asked them which meanings they attached to drip
irrigation to find out why drip irrigation is getting installed in Yunquera. Different persons,
participating in different social groups, have different associations towards drip irrigation.
Middle-aged farmers expect that they can combine drip irrigation practises with their office
jobs as it allows for more flexibility. Retired farmers hope that the youth will be more
interested in agriculture when they can use this modern technology because of the same
flexibility argument and because they associate drip irrigation with other technologies that
the youth use. Furthermore, they are enthusiastic about drip irrigation as also other regions
use drip irrigation. Youngsters have no opinion about drip irrigation, they are not interested
in agriculture at all. Young inhabitants of Yunquera, not related to agriculture, are positive
on the fact that the government finances the modernization project, as it does not often
happen that Yunquera gets support. The provincial government, Junta de Andalucía, has
developed a policy to restrict rural areas in their water use and put a limit on their water
abstraction. Before a meter would be placed the water users association of Yunquera decided
to start drip irrigation practises, so they would not get into problems. Furthermore, it was a
good opportunity for these board members, just assigned this position, to prove themselves,
and they and some others could now extent the irrigation system with profitable avocado
farms. Immigrants living in Yunquera were positive towards drip irrigation as it would
finally make the distribution system clear. Only a few negative associations towards drip
irrigation were named. These were all told by individuals, and these arguments were often
not backed up by others.
Positive associations towards drip irrigation were linked to problems that actors faced
already before the implementation of drip irrigation. They were often related to
(group)identity issues; the continuity of the identity of social groups was at stake, people
needed to prove themselves, or they wanted to become modern like others. Negative
associations in contrast were related to individual considerations of people who often had
also positive associations towards drip irrigation in other group settings, or they had
loyalties towards people positive towards drip irrigation. While positive associations linked
up with the context of searching a future for agriculture, becoming modern and other actual
issues, negative associations towards drip irrigation did not, thus no coalitions with other
actors and groups were formed to protest against this development. Through interactions
with others also my own point of view changed, and it seemed that other actors did the
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same: people align their views with each other, and construct their stories and wishes as
such, that they fit with each other. Therefore, everything pointed in the direction of
modernizing the irrigation system: actors aligned and every one expected the project to fit
his/her needs.

7

Acknowledgements
I loved working on this thesis, but it would not have been the same without the support of
many others.
Before starting the research, several persons stimulated my fascination and love for
Yunquera. Those who did, will recognize their involvement while reading the introduction
of this research.
Christobal, thank you for taking me out of Yunquera to show me the many other wonderful
irrigation schemes Andalucía has. Thank you Loli, who could show me a world behind the
water users. Baukje and Jesus, thank you for all the fun we had while investigating the water
flow. But my greatest thanks goes to Rafael, who, with all his patience, showed me issues
which seemed logical to him, but which were the most complex things to understand as an
outsider.
The hardest part of this research started when I returned from Yunquera. I am happy with
both persons who stimulated my creativeness and the ones who knew when to bring me to a
halt so I wouldn’t get lost in my own enthusiasm. Margreet, Rutgerd, Karin, Joost, you
together fulfilled these important roles.

8

1. Introduction
1.1 Personal fascination
In 2006 I went on a study visit to Yunquera. I fell in love with this place because of the
irrigation system with its channels that were dug out of the rocks and which flowed through
the village. Everywhere I walked you heard the sparkling water from small waterfalls, after
which the channels would run further down towards the irrigated terraces. At the terraces
old, charismatic farmers were waiting for their turn to irrigate their scenting orange trees.
While they dug out earthen channels to guide the water, they picked figs to let us taste the
natural, sweet fruits. The earthen channels drained in the irrigation channels below, which
guided the excess water to the lower valleys, which were so humid and warm that they felt
like a tropical paradise. In the small creek, turtles and water snakes bathed.
But it was not only the lovely sight of the Yunquera countryside that I loved. The more I got
to know about the irrigation system ‘El Manatial el Plano’ the more this place interested me. I
heard about the use of the irrigation water, and how the complicated water distribution
schedule was never written down, but that the encargado was in charge of distributing the
water and knew by heart whose turn it was. This distribution system is based on the Moorish
times when the water was also used for olive oil and flour mills. This resulted in a complex
system in which during the night and on Fridays and Tuesdays the lower part of the system
could be irrigated. According to villagers, this was based on by Arab norms about which
they did not know the explanation anymore. This fascinating history became almost
mythical to me. The water users told me about their practices; for example how they work on
their land by full moon and how the end of an irrigation day was indicated by the length of
the shadow of a Moorish defense tower. The farmers had their own theories on crop
management, and every farmer that we visited came with a new herb or flower that he used
against crop diseases or for medical purposes. This knowledge was handed over from father
to son, and thus a very specific family knowledge had developed.
The historic elements in the irrigation system and the close relation between nature and
culture fascinated me. After I stayed in the village for a while another element became
visible: water users had all their time to wait for their irrigation turn, and meanwhile they
made a chat with each other. They discussed the weather, the condition of the crops and the
taste of the local wine. In the afternoon farmers gathered near the spring. Whenever we tried
to contact a certain person, these farmers near the spring could tell us where this person
could be found. Every one seemed to know each other. The calmness of the community was
an enormous contrast with the rush of the nearby cities. Yunquera seemed to me a place
where the time had stopped and where all the farmers still lived in a peaceful harmony with
each other and their fields, and the irrigation water was like the glue between them.
During my studies, I have developed a fascination for the way people organize themselves
around their resources. With a group of fellow students, we discussed the beauty of
Nepalese irrigated terraces and the organized groups of farmers from the Andes. It was the
‘small is beautiful’ vision that we liked, and within that vision, we perceived European
agricultural systems as the opposite of the small, community managed irrigation schemes:
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they were big, over exploited, and cultural differences were faded away due to the massive
scale. We associated European agriculture with big machineries and soil pollution. But at the
moment that I came in Yunquera, the opposite seemed possible (see figure 1). A small
paradise existed within Europe where the small and beautiful still existed.

Figure 1, The canals dug out of the rocks and the small plots on steep terraces are not often found
elsewhere in Europe

Of course there were some elements that did not fit within this experience. First, there were
immigrants, of which the inhabitants of Yunquera did not speak well. The immigrants
seemed not to understand their agricultural practices, they bought extra land to have an
unspoiled view, instead of cultivating it. And they were often not irrigating their fields.
Then there was another development that made me preoccupied about the Yunquera future.
After a week of doing research in the area, I spoke to a middle-aged farmer. He explained
that there would come a communal drip irrigation system and said that all the channels
would get piped. He fancied a future in which he only had to turn on and off a tap on the
border of his field. The story surprised me, but as it was just one person, I did not consider it
as a real consideration of the water users. When I reflect on this now, I also think that I did
not want to know more about it, as drip irrigation would spoil the nice image that I had of
the irrigation practices in Yunquera.
But later on, also the water users organization told me about the drip irrigation plans. They
were just plans, which still had to be checked on their possibility, but they really wanted to
submit a request for subsidies which make the state finance half of the project, which only
leaves another half of the total costs to the water users.
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After finishing the study visit in Yunquera, I thought about the drip irrigation plans. No one
had told me about water scarcity, so why would they start a project on drip irrigation? I
envisioned the black tubes running through the fields of oranges, I thought about the
waterfalls that would not make the nice sound of running water anymore, and I wanted to
do something against this development. I have been looking at projects from the FAO that
conserve agricultural heritage, and it seemed that at other places, irrigation systems were
preserved as cultural heritage. However, I never took action. First of all, I did not believe in
the project. I expected no-one to subsidize drip irrigation in the non-profitable fields of
Yunquera. Secondly, I saw it as something which was not my business, the farmers
themselves had to decide what they did with their fields. But the feeling stayed that drip
irrigation in Yunquera was matter-out-of-place.
Every year that a group of fellow students visited the area again I asked them whether the
water users association was still talking about drip irrigation. And when in 2007 a staff
member of the practical course told me that there had been an official meeting on drip
irrigation, and that they would really replace the channels with plastic pipes, I asked myself
how this could have ever happened. Therefore, I decided to go to Yunquera to find out why
drip irrigation will be installed and what the different social groups related to this project
expect from this technology.
After explaining the background of my research question it will be clear that I have an
explicit standpoint in this research. During this thesis I will also elaborate on my own
association towards drip irrigation. I will not be looking for one objective answer as I do not
believe that there is one truth in this history. Different social groups in Yunquera have
attached their own meaning to drip irrigation. I will approach my research question Which
meanings that social groups attach to drip irrigation have influenced the start of the Yunquera
Irrigation Modernization Project? from a constructivist point of view.
This study will not be about technology. This story will be about people and their
associations towards this technology, in which one image of the technology is not less real
than the other.

1.2 Technical reflection
I did not only start this research because of a personal fascination for the area. I also wanted
to analyze peoples associations towards drip irrigation and the meaning that drip irrigation
has for them because the drip irrigation plans did not match with the conventional scientific
research on drip irrigation implementation, which I will describe below.
Articles discussing communal drip irrigation schemes often refer to two main conditions that
would motivate farmers to join. The first is that farmers should experience water scarcity at
their own fields, otherwise they would not be motivated enough to engage in communal
drip irrigation schemes. The second argument is that drip irrigation should lead to an
economic profit, which means that farmers should cultivate cash crops which he/she can sell
at the market (Keller and Bliesner, 1990 and Cornish, 1998). While there are also other
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benefits to drip irrigation the first two mentioned arguments could be considered as the
trigger for farmers to shift from conventional irrigation practices to drip irrigation (Keller
and Bliesner, 1990). The FAO even states that the economic trigger is the most important, and
thus only high value crops are considered to be suitable for drip irrigation (Brouwer et al.,
1988).
However, these two ‘trigger factors’ are not applicable on water users in Yunquera, as the
major crop type, citrus, is not profitable, and water scarcity does not seem to be a problem.
During the field visit in 2006, farmers did not mention that their production was hindered by
a lack of water. In that period, we did not directly ask for water scarcity, but we did ask
whether water leakages occurred, and whether farmers were content with the current state
of the infrastructure. Farmers answered that minor water losses in the infrastructure were no
problem (Kooij et al, 2006). I assumed that they would have had a problem with the water
losses when they faced water stress, or that they would at least have mentioned water stress
during the unstructured interviews. Other student reports from 2006 (Lamers at al) and
2002(?) (Delgadillo et al) neither refer to water scarcity.
Neither economic interest seemed to be a reason for implementing drip irrigation. Water
users in Yunquera and in the surrounding villages had problems with selling their oranges
(reader IWE 33306, 2008). Because of the poor economic situation some farmers did not even
pick their oranges anymore, others cut their orange trees and replaced them by kitchen
gardens. Furthermore, installing drip irrigation at the small plots of the Yunquera water
users would be expensive, as the pipelines should follow the irregular shapes and the steep
slopes of the terraces. In other words, water users in Yunquera do not earn money with their
produce, but the construction costs of drip irrigation would be high. It was thus unlikely that
their positive reaction towards drip irrigation was due to an economic trigger.
Besides these circumstances that Keller and Bliesner assume to be necessary for
implementing drip irrigation, several advantages of drip irrigation are often mentioned:
decrease of weeding- maintenance- and irrigation labor needed, less harmful fungi will
develop in the root system, fertilizer can be easily applied and similar advantages which are
often considered as minor aspects (Plusquellec et al, 1994).
I asked myself what other reasons could exist for the drip irrigation plans in Yunquera. I
moved away from the specific drip irrigation literature, and started looking for answers in
the domain of innovation literature which would be less technique oriented.
Literature on agricultural innovation of smallholders also mention the above mentioned
triggers of economic interest and scarcity of resources. Furthermore, current innovation
scholars mention aspects such as short term - and long term interests and the possibility that
farmers only adopt a technology because of project-interest. This leads to theories on
adapters, non- pseudo adapters and refusers (Kiptot et all, 2006) and to long-term research to
find out more about the time scale of technology adaption (Caveness and Kurtz, 1993).
However, most of this literature focuses on a comparison of benefits and losses. An highly
instrumental example of this is the method ‘force field analysis’, which maps the pro’s and
con’s of adapting a technology. Others focus on the equation risk – opportunity (e.g.
Caveness and Kurtz, 1993).
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The problem that I faced with all these theories is that they all boil down to the notion that,
when a farmer would benefit from a technology (in economic terms, in a certain timescale, in
social prestige, in access to resources, a safe future, etc) they would use the technology. But
before starting this research, I did not believe that the participating Yunquera farmers would
individually benefit from drip irrigation.
Within this research I try to find a more appropriate approach, which is not only based on an
equation of benefits and losses as that does not seem to be a logical reason for drip irrigation
in Yunquera. I analyze which meaning drip irrigation has received in the specific sociocultural context of Yunquera. This research is based on the crucial assumption that
technologies do not exist outside of a social context, and that the meaning that they receive in
this specific context can not always be rationalized without knowing this context. Therefore,
I give the actors in the project space to express themselves and to explain their associations
within their cultural context.
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2. Methodology
2.1 Conceptual framework
To explain the associations of the persons involved in this project, I want to analyze how
people interpret and attribute meaning(s) to drip irrigation. During a meeting of the water
users organization most people voted in favor of drip irrigation. Instead of concluding that
these people thus need drip irrigation, I want to know what they have voted for. What is it
that farmers have accepted? What do they expect to receive, and to what do they relate drip
irrigation?
Many studies have assessed the implementation of technologies. These studies can roughly
be divided into innovation studies, history of technology and sociology of technology (Pinch
and Bijker, 1984). I will make an attempt not to fit my research in only one of those
disciplines. I rather combine the insights of all, in order to give an explanation on the
irrigation technology transfer which fits the particular setting in Yunquera best. Below, I
summarize my exploration for suitable concepts and theories. This exploration was an
iterative process, which started with explaining my own associations towards drip irrigation
in Yunquera, and which leaded to many interesting aspects, such as concepts on identity and
frames, the relation between the social and the technical and definitions on social groups. I
finalize with concepts on power. I discuss power of an argument and power of persons and
groups, but also the power of a certain discourse. All these notions together form a
conceptual framework that enable the reader to follow the other chapters in this thesis.

2.1.1 Monster theory
I explain my own reaction towards drip irrigation, that it is a modern evil that does not
belong in a traditional society, in the light of the monster theory by Smits (2002). Smits states
that debates on controversial technologies – for example GMO food or plastics, are caused by
the fact that these technologies do not – or did not – easily fit within existing cultural
categories. Smits based this theory on work of Douglas (1986). Douglas argues that
communities have ordered the world around them in analogies, such as nature versus
culture or man versus women.
When a new artefact enters a culture, it will be placed in these analogies as well (Smits 2002).
This often happens automatically: a newly discovered butterfly will be ordered in the group
of insects, a mobile phone relates to communication technologies, etc. By relating these
artefacts to analogies, cultures make sense of their world. They thus give meaning to an
artefact through the structure of meanings, the analogies, that is already exist.
However, not everything fits within every culture into an already existing set of categories.
Some technologies – take for example GMO food – can be placed in the group ‘food’ or in the
group ‘technologies’, while consumers perceive food and technologies as two groups that
should be kept separately. For such technologies, Smits developed the concept of a monster.
A monster fits within two categories simultaneously. Categories are (by definition) mutually
exclusive, thus cross-category technologies cause ambiguity. What people do with
ambiguities depends on the context, but the ambiguity may not be permanent. Monsters in
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sages and fairytales for example fit in the category of a human, and that of an animal (Smits,
2002).

The monster in Yunquera
I perceived drip irrigation in Yunquera as a monster, as modern plastic pipelines do not fit in
the picture that I had of Yunquera: that of a traditional community that lives close to nature.
I wanted to take away this monster, as I explained in the introduction, but I could not. I
assumed others to be aware of this monster as well, and I hoped that they would intervene.
Smits discusses how humans deal with monsters. The first method to deal with monsters is
banning the monster. The monster will cautiously be kept outside the boundaries of the
community: in fairy tales, the monster may live in the forest but should not enter the village,
for example. This method of dealing with a monster is what I tried: I wanted to ban the
monster, I wanted to make sure that no-one would install drip irrigation.
I expected that the water users in Yunquera perceived the same dichotomy of categories
towards drip irrigation as I did, I expected them to see the same impossibility of mixing the
traditional agricultural methods with modern irrigation technologies. Smits discusses three
other methods of dealing with monsters: monster adaptation, monster assimilation and
monster embracement. I expected the latter, monster embracement, to be the reason why
Yunquera water users seemed so positive about drip irrigation. Monster embracement is a
way to deal with monsters by declaring them as a kind of saint: something that is not
rational, but one should not have a discussion on it. It can not be placed in cultural
categories, and is thus something god-like, something promising. In the case of monster
embracing, the monster is expected to bring only good and to be a solution for all kinds of
problems. The categories thus force monsters to become normal, they are the definers of ‘a
normal society’ - within the culture in which these categories rule.
I imagined that monster embracement would be the reason why Yunquera would get drip
irrigation. I expected Yunquera water users to order the world in the same categories as I
did, and that they would thus perceive drip irrigation as a monster as well. It explained why
there was no rational reason, like water scarcity or economic efficiency, for implementing
drip irrigation. I expected that in Yunquera, the monstrous drip irrigation was embraced,
without questioning it. So, I decided to test the monster theory on the Yunquera irrigation
modernization project.

Incompleteness of the monster theory
Yet, there were some difficulties. It became directly clear that I was not having the same
cultural background as the Yunquera water users: I come from The Netherlands where water
is not scarce at all and where the land is flat. I am a girl who has never put a hoe in the clayey
soils of Yunquera, I am an irrigation student who thinks she knows all different irrigation
schemes. A Yunquera water user is, as I supposed after a quick research, an old, male farmer
with a lot of practical experience. He lives in the mountains and is almost part of it, he knows
when it will rain and how much water the spring will give. I expected him to know his own
fields, his village and maybe a city nearby, without knowing the uniqueness of his own
place. To be short: we live in a different world, but we have some kind of connection because
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we are both interested in irrigation practices. Apparently different cultures exist, but their
boundaries are not sharp, they are hard to identify but will play a role in ones notion of a
monster. But Smits does not define her concept of culture. She discusses the relation between
modern society and traditional society, but in the case of Yunquera, I do not want to state
that the water users and I belong both to modern society and thus we will think within the
same categories.
A second difficulty is that in the Yunquera project not only the water users play a role. In the
theory of Smits, technologies seem to fall from the sky, and then a society can discuss what to
do with it, whether it fits in existing categories or whether it should be embraced and/or
abandoned. In my opinion, this kind of technology hardly exist. The technology is discussed
among water users, the municipality will have had a stake in its development, the European
Union has decided to finance the project partly and many more were involved.

2.1.2 Socio-technical approach
To get more insight in the role of different stakeholders and the different cultures in which
they operate in relation to the technology itself I started looking for assistance in the field of
socio-technical scholars.
It is not one person, one policy or one innovation that causes the dynamics of change. Or, as
Long and van der Ploeg state:
“agricultural development is many-sided, complex and often contradictory in nature.
It involves different sets of social forces originating from international, national,
regional and local arenas. The interplay of these various forces generates specific
forms, directions and rhythms of agricultural change” (Long and van der Ploeg,
1988:37)
This led me to analyze the stories of different persons. I want to know the story of policy
makers at different levels, but also at the level of the farmers I assume different social groups
(gender groups, age groups, income level) to play a role.
The following theories are useful as their notion on social groups is not that they are like
isolated units, but they rather see them as a chain of actors who together form the story of
drip irrigation.

Pinch and Bijker
An article on the development of the bicycle from Pinch and Bijker (1984) motivated me to
discuss the influence of different actors in the implementation and development of a
technology better.
Pinch and Bijker (1984) provide a framework in which the translation/interpretation of
artefacts – which might differ per actor – can be mapped in order to get an overview of the
design process of a technology. Because different actor-groups perceive artefacts differently
they notice other problems, for which different solutions exists. By selecting and adopting
certain solutions one gets a process of flexible design of the technology. The technology thus
evolves from a process of negotiation between actor(groups), in which the content of the
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artefact can change. Different social groups interpret the technological artefact in their own
way according to their own needs and associations. Pinch and Bijker refer to the
development of the bicycle to make their point clear. At a certain moment, cycle engineers
came up with the air tyre to improve the bicycle. Pinch and Bijker refer to different actors –
users, critics, engineers -, who all interpret the air tyre in their own way. The air tyre was, at
that time, seen by some as a method to increase the speed of the bicycle, for others it was a
solution against the vibrations. However, critics stated that the air tyre made the bicycle even
more dangerous as the tyre could easily slip. The same artefact was thus interpreted flexibly,
according to the standpoints, activities and goals of the actors. Pinch and Bijker state that an
artefact is not only interpreted flexibly, but that this flexible interpretation also influence the
design process, as such that the artefact is thus formed by the users as well.
I will not go into depth in the flexible design of the artefact drip irrigation in the Yunquera
case, but I will use the insight that different artefacts are interpreted differently by actors.

Actor Network Theory
Pinch and Bijker do not give artefacts the agency to force humans in a certain direction. Their
center point is that society makes technology, and not that technology and society form each
other equally.
The actor network theory, developed by Latour, Collins and John Law describes how human
actors and non-human actors are interlinked. Within this chain of actors, artefacts also have
agency. All actors, whether they are people, ideas or technologies, form allies around the
actor ‘drip irrigation’; humans and non-humans mobilize each other and form a chain.
Within this chain, the meaning of drip irrigation can vary as every actor translates it
differently and loads it with associations according to its interpretation. The technology that
will be implemented is (implicitly or not) negotiated about, it is flexible and formed by the
network as a whole. However, this is not something that goes without conflicts, and the
relations between actors should be defined and redefined – by actions, or by words – to keep
the network strong without breaking up the links between actors (Latour, 1991).
This actor network theory is not something I want to take literally. I am not going to draw a
map between actors, artifacts and ideas. What I want to do is to use the philosophy that
every actor has its own place in a network, it is linked with different elements - and different
elements have a higher priority for this actor - and thus has it’s own story to tell. Informants
have their versions of the irrigation modernization project, and while these stories vary and
sometimes even contradict, they are all related to the same happening and all have the same
weight. When someone perceives something as the truth, it could be that the truth of
someone else is different, because both have constructed their truth claims in a different
context. Every person has a certain position in a network and different interactions within
the networks in which they participate. Therefore, I do not expect that there is only one truth.
When there exists a network for an argument, it becomes more true, and when the network
around an argument is very strong, it becomes an unquestioned truth.
A crucial difference between the insights of Pinch and Bijker and Latour is that Latour does
not make a difference between humans and non-humans. According to Latour, a technology
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can also cause a human to have a certain function. An artefact can carry a ‘program of action’
along, which can put other actors (human or non-human) into action.

2.1.3 Anthropology
The socio-technical approach definitely helped me to understand the relations between
actors and technologies, but I still got no answer to my question how to approach cultures. I
wanted to avoid a static approach to cultures, I needed an approach that includes the
dynamics of cultures as in Yunquera the participants in the water users culture were
apparently not so conservative as I would have expected on forehand. I found a solution in
the domain of anthropology. Wenger (1999) discusses the identity of communities of practice
and the way how they construct meanings.

Communities of Practice
A community of practice is a social group, which is organized around a shared practice of its
members. Three aspects of a community of practice are essential. First, members of a
community of practice share a domain of interest. Second, there is interaction between the
members of a community of practice, and third, a community of practice shares a practice.
Practice, in this sense, is not only about an act but as much about concerns and philosophies
(Wenger, 1999).
Within these communities of practice, people share, discuss and form their opinions. Norms,
languages and meanings are formed within this group. A person can participate in more
than one community of practice. The communities of practice in which a person joins, define
to a large extent his/her identity. Therefore, were Smits uses the word culture, I will use the
concept of communities of practice. Were Smits states that a technology should fit in society,
I would say: a technology should fit within the practice (in the broadest sense of the word) of
a community, or rather: technology exists only within communities, taken into account the
insights of Pinch and Bijker and Latour.
There are two advantages at the concept of communities of practice. A community of
practice is not an official institution. It is highly informal: within a legal institution there
might be a plurality of communities of practice, and meanwhile, communities of practice can
extent to other institutions. This enables me to analyze culture in a more plural way: people
do participate in different social groups, but within these different groups, they will also
adapt partly the identity of the group they are present in (Wenger, 1999).
As different communities of practice are situated in different contexts, their interpretations of
the world around them will differ. A community of practice is a group, in which participants
identify themselves with each other, and they have a sense of belonging.
A second benefit from the community of practice approach is that communities of practice
are perceived as dynamic and constantly in progress. Wenger states that an active
community of practice, that is facing a problem, is searching for solutions, shares
information, adapts, and develops artefacts. This is opposite to the impression that literature
on intervention policies often suggest that culture is an obstacle for development.
There are some limitations on Wengers book on communities of practice. He uses this theory
mainly on a management level. He discusses how an organization works well and in further
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work he advises managers how to make use of communities of practice in organizations. But
is too intervention oriented for my research. However, scholars like Paechter (2003) have
used the concept of communities of practice on a more analytic level, and focus more on the
notion that learning takes place in participation.
The theory of communities of practice is useful as it is dynamic, it implies that people and
groups learn. They are thus not static and are willing to change when their practice or
identity is at risk, which could be a useful concept to analyze why water users and other
social groups in Yunquera are willing to change.

Construction of meaning
To explain my notion on meanings better, I will again refer to Wengers communities of
practice. In his framework, he links community, identity, meaning and practice as four
elements
which
are
important
in
social
learning
(figure
2).

Figure 2, Learning and the links to community, identity, meaning and practice according to Wenger
(Wenger, 1999).

As I want to place the emphasis on meaning, and I want to know how people attach meaning
to certain artefacts, I will change this framework slightly by placing three red arrows from
practice, community and identity to meaning, all crossing the field of learning (figure 3).
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Figure 3: Practice, community and identity, coming together in meaning through social learning
(Wenger, 1999)

When a person attaches meaning to something, he (sic) does so by considering what he (sic)
can do with it (practice), what influence it has on the social group in which he (sic) is
participating and whether it influences his (sic) position in this group (community), and he
(sic) will consider how he will become as a person (identity).
Within this process of constructing meanings the learning aspect is central. Constantly,
people and groups develop. Their community can change as members change, but the world
around them, outside the community can also change. Furthermore, practice can change, for
example when the outside world values other aspects higher. This process of development is
called social learning within the theory of Wenger. Other scholars have done research on
similar or comparable processes of social learning and call this framing (Gray, 2003) or
historic imprint (Long and van der Ploeg,1989). Both discuss the importance of history in this
process of development of practices. I will elaborate on the importance of the historic
element in meaning construction below.
People frame the world around them according to their past experiences and social
interactions with others. As it is impossible to oversee the entire future, one relates current
issues and problems to already known situations, in order to make up his (sic) own opinion
(Gray, 2003). This means that not everyone will have the same expectations of drip irrigation.
It completely depends on former experiences with drip irrigation, and on the conversations
that people had with others.
This complements the monster theory of Smits. The theory of framing does not only state
that the cultural context – which shapes the setting in which interaction takes place – matters,
but it is also an individual matter as it depends on ones history and ones conversations with
others. Or, in Latourian terms, ones meaning depends on ones particular place in a network.
Also Long and Van der Ploeg (1989) describe this concept of reflecting on former
experiences. They call it a ‘historical imprint’, which is like biography of experiences from
other development projects and actions, which shape peoples actions today. Long and van
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der Ploeg explicitly state that this happens with actors both at the receiving as well as at the
intervening side of the project.
“…People, they construct their own memory of these experiences, as well as taking
into account the experiences of other groups with their socio-spatial networks, that is,
they may learn from the differential responses, strategies and experiences of others
outside the target population or specific action program…” (Long and van der Ploeg
1989:37)
Combining the insights of Long and van der Ploeg and Gray, I extent Wengers theory that
learning takes place in participation. I rather state that meaning construction is dynamic, and
it takes place by participation and interaction, based on experiences of one-self and of others
from the same community of practice, or from others with whom interaction has taken place.

2.1.4 Power
As I want to know why the positive associations towards drip irrigation dominate, I will
analyze the power that certain associations have over others. Within a social group one
argument might be dominant, or one argument have larger support.
Power can be analyzed in different ways and can take different forms. I would like to follow
the notion that power is intersubjective (Boelens, 2008). Power is not something that one ‘has’
or ‘has not’; power is a force between persons, which, within interaction, can take form and
can shape people’s actions.

Power of arguments
Some notions on the power of a certain argument or association to induce change are the
strength of weak ties (Granovetter, 1973) and the tipping point (Gladwell, 2000).
The tipping point theory states that, to induce change, there are some requirements. The first
requirement is that the people who tell the story, together (or it might even be one person
alone) should have the characteristics of a good salesmen who knows how to tell a story, a
good connector who can link communities of practice and a trustworthy informant. Second,
the story that is told to induce change should have a stickiness factor, which means that it
has to be a story that connects to peoples concerns. The context of the story should be right,
which means that the message should link up with the activities and concerns at that time
and at that place and they will thus remember it.
The concept of the strength of weak ties goes more in-depth on the issue of a good connector.
Granovetter states that persons who are at the edge of communities of practice, and who also
have connections with other communities of practice, are the persons that have the strongest
position in inducing change because they have links with both groups and their ideologies.
Because they are shifting identity from one to the other, they have the ability of being
creative and linking different ideologies.
Within this thesis, I will not only focus on the associations that people have towards drip
irrigation, but also in which context this association is brought to the front: is it reproduced
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from a sticky story of a salesman? Does it come from two communities of practice, are
ideologies merged?

Power of normalization
However, there it remains unclear what drove people to fully believe in drip irrigation. The
theory above claims that the right person at the right moment can have a powerful story, but
does not explain what makes a moment or person right enough to exercise power.
Furthermore, I stated above that power is intersubjective. It is not only the person who
brings the message who has power. Power also lies between the messenger and the receiver,
and without the receiver accepting it, the power is not made active. Lukes (2005) elaborates
on the issue to make a distinction between agent centered power and subject centered power.
He states:
“ To do this (to draw a distinction between agent-centered view and subject-centered
view) we need to focus on both the agents and subjects and ask the question: exactly
how do agents succeed in winning the hearts and minds of those subject to influence?
How exactly do those with power shape the preferences of those subject to their
power?” (Lukes, 2005, pp492)
I thus ask myself the following question: how did certain persons or institutions make others
want to get involved in the modernization project of Yunquera? How can it be, that water
users perceive drip irrigation as the solution for their problems? Although an institution,
let’s for example say the state, can force people to do something, I personally do not believe
that it can force others to really want something.
A possible solution for this question can be a normalizing power, which makes people want
to become like others. When thoughts, associations and dreams are strong, when they are
backed by a strong and stable network they form the ‘normal’ ideology on a topic in
irrigation thinking. Boelens, 2008 refers to the strength of a shared dream:
“it is the imagination and desirability of a panoptic-like irrigation system (at local and
supra-local levels) that exerts strong power in modern water policy thought and
system design” (Boelens, 2008, pp231, italics in original)
Such a desired irrigation scheme, which Boelens referred to as hydro-political dream scheme,
is an illusion. Yet, it should be realized and has power through the sense of willing to realize
it. Furthermore, every one should align to it in order to belong. Or, to put it in monster
theory terms, no-one is allowed to be a monster, and no-one wants to be a monster. People
adapt towards each others categories and try to fit others in their categories.

2.2 Epistemology
In this research, there is no clear dividing line between the researcher and the researched. On
the contrary, many elements linked us together and/or stood between us, which makes it
impossible to create a relationship between object and subject in “a passive, contemplative
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mode” as is often done in natural sciences (Sayer, 1992). As subject, I myself had attached
meanings to drip irrigation that I wanted to revise as well, and at the same time the objects,
the actors who I wanted to understand, were knowledgeable. Together with these actors and
people within our network, I reflected on possible answers, and we constructed new visions.
Often technology adoption studies are done as an assessment of development projects.
Consciously, my research is not linked to a formal association or project. I did not want to be
guided by organizations who could expect a certain result from this research. But the fact
that this research is not backed up by a project does not mean that it stands on its own. The
plan for this research started with the practical course that I followed near Yunquera, and the
fascinations and interests that I developed during my studies. This research is part of an
actor network, as described above.
Within this network, not only the direct lecturers with whom I have spoken are interlinked,
but also visions and artefacts from now and the past form a part of the network. To explain
the interconnections between myself, the objects that I research and everything around them,
I will give a short example of my voyage from the Netherlands to Spain, which only covers a
small part of a large network. I hitchhiked, the voyage started with a ride that I got from a
former water engineer. It is not only that he and his car enabled me to reach Yunquera, but
also the conversation that I had with him influenced me and my thinking. He asked me to
consider that irrigation practices need commitment from the water users, as he experienced
that during his fieldwork long ago. This was an interesting vision which I used during some
of the first interviews. I met the next driver in Northern Spain, who told me not to go to
Andalucía because he considered the Southern Spanish culture as barbarous. I did not follow
up his request, but he did influence my thoughts about the identity of Andalucía’s farmers.
For the last part of the journey, I used the bus. The bus driver told me that he had grown up
in the Sierra de los Nieves valley, and he explained how in the past everything – the climate,
the prices of agricultural products, the mentality of the youth – was better than it is now.
These transport systems, these people and the interaction with them, enabled me to do my
research, but every step towards Yunquera also changed the way I interpreted the Yunquera
inhabitants, agricultural systems, irrigation practices and the like.
With this example, I hope that it becomes clear that everything exists within a context, and is
influenced by its context. This is true for myself as a researcher, but also for the object of my
research, the irrigation scheme. The interactions between researcher and the researched are
part of the research. When (inter)actions of a researcher are made visible within the research,
the reader knows in which domains of interaction this text is created (van der Zaag, 1992). Or,
as Callon and Latour state: “in any research, considerable attention should be given to the
presence and the place of the researcher.” (Callon and Latour, 1981:301, quoted in van der
Zaag, 1992, p.11).
By making my own associations and standpoints visible, I invite the reader to form his/her
own thoughts about this research, and I give him/her the possibility to address his/her
reactions to me in person.
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2.3 Research Method
In order to get an understanding of the meaning of drip irrigation for the Yunquera water
users I have conducted semi-structured interviews with water users from different ages and
with different agricultural practices. This has given me relevant information, but the most
valuable data came from informal conversations. During those informal conversations my
informants were more open in their way of speaking, and while making jokes, they gave me
a good insight in their way of thinking. Those informal conversations were held for example
when buying a newspaper (to chat about the financial crisis in Spain and the effects of this on
Yunquera construction workers), while standing in line at the butchers (to ask whether
every-one cooks with vegetables from their own garden and to understand the role of the
garden plots in the daily life of Yunquera inhabitants). In total, 83 conversations have been
helpful for this research. With 15 informants I have interacted multiple times to get a better
understanding of their position in social groups, and to get a friendly relation with them
which helped me discussing less popular topics also. An overview of the useful
conversations can be found in annex 1.
I made visits to the fields where farmers were irrigating. There, I realized my own position:
in contrast to the old, retired farmers who have a lot of experience in their field, I came as a
young girl who had gained her irrigation management knowledge mainly from books. The
community of irrigators was not used to encounter youngsters who are interested in
agriculture, and neither was it perceived as normal to participate in irrigation practices as a
woman. This contrast had various consequences.
Precisely because youngsters are never interested in agriculture, irrigators were happy that
finally a young person was interested in them, and explained me a lot. But because they see
me as an opportunity to get youngsters interested in agriculture, I will have gotten a one
sided story, in which farmers tried not to seem backward or old fashioned.
How would it have been when an old chap would have done the research? He would
identify easily with them, while I had to fight to explain that I could be taken serious, for
example by identifying all the fruit trees that I saw by their official name.
In the research that I have done, I might have touched the periphery of some communities of
practice, but I was probably too distinct for them to really get access to all knowledge.
A valuable element of my research included field visits with the encargado, the person who
is in charge of distributing the irrigation water. This again gave me the possibility of talking
informally with water users. It also gave me a good understanding of the current irrigation
practices, which I wanted to know to comprehend the water users better when they give
their opinion on drip irrigation. During those field visits I became a friend of this encargado,
which gave me an easier position towards the water users who became more open. One
should keep in mind that most of the irrigators are retired male farmers who spend a lot of
time on their fields, but that it rarely happens that a girl comes to visit them and asks
questions. My friendly relationship with the encargado helped me to enter more easily in this
group of irrigators without only causing laughter.
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Although the field visits with the encargado formed a bridge between me and the irrigators,
there were moments I had no access to the practice of agriculture at all, for example in the
case of an olive farmer who stated that no woman may enter his fields as she could be
menstruating and he did not want that to influence his harvest negatively. He made his
preoccupations towards my gender position explicit, but it might be that others have other
concerns about women as well, which they have not explained.
I also conducted semi-structured interviews with WUA board members. Instead of
interviewing one of them, I interviewed three of them to allow them to have their personal
stories. I assumed not all board members to have the same intentions and goals. I have
interviewed one board member at his office, one with his family during the weekend, and
one in the pub, which again, gave space for different stories to be told as in every domain
people’s attitudes are different and are also expected to be different (van der Zaag, 1992).
Furthermore, I let myself be guided by curiosity, which resulted in a variety of questions but
also in some discharge experiments. I did those experiments to get an understanding of the
water distribution, but also to have some information to probe during interviews. It turned
out to be useful, especially for the water users organization, to calculate some water savings
for them in order to get their explanation of why to save water.
I wanted to speak to all social groups who have attached a meaning towards drip irrigation.
There were four groups that often came to the front during interviews with irrigators:
tourists, immigrants, women and the youth. It was not so hard to find immigrants that
wanted to speak to me, as most of them go to the “bar Ingles” as the Spanish call the pub
where immigrants gather. The three other groups were not so easy to speak to.
During the hot summertime I have not seen tourists. They come to the Sierra de los Nieves
Nature park during the winter when the climate is nicer for hiking. Furthermore, there are
not many facilities for tourists, so tourists rather go to Ronda which is 40 kilometers more
East. However, there is a tourist information point where a group of students from a tourism
workshop do their internship. As tourists do not often get to Yunquera, those students at the
tourist information point had enough time to tell me which elements interest tourists the
most.
Women were not difficult to find, and I have spoken to many. However, it was difficult to
get a personal reaction from them about the drip irrigation project. In the beginning when I
asked for their opinion, they asked their husband to explain me about irrigation as,
according to them, it was not their business. Others tried to change subject as it did not
interest them. Maybe as a woman interested in irrigation I myself was biased, but I really
expected some women to have an opinion on irrigation techniques. Therefore, I even went to
the hairdresser as I expected to find women there who would not pass on the question to
their husband, and they would neither walk away too quickly.
The youth of Yunquera was also a problematic actor group to get into contact with. While
the elderly speak a lot about them, they themselves only laugh about agriculture and refer to
it as the hobby of their grandpa. Only Cristobal, a youngster from a nearby village who
studied agricultural engineering, gave me the possibility to ask many questions about the
relation between the youth and agriculture. So I mainly used the information which he gave
about his friends and their associations with agriculture.
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The interviews that I conducted outside of Yunquera were more structured, also because
there were no opportunities for informal interactions with these interviewees. For the
interviews with public authorities I prepared specific questions but I had an open attitude
towards new associations towards drip irrigation which could be new to me, and I often let
the informant guide the interview so I would get a clear picture of his/her preoccupations.
With some of the informants I had a cup of coffee after the interview, and with a closed
notebook, people told me their concerns about Yunquera agriculture or their job.
I conducted all the above mentioned interviews in an iterative way. This means that after
every interview or conversation I ended up with some answers, but even more questions
which I posed to one of the next persons that I would speak to. This process went on till the
end of my fieldwork period, which also means that I still have questions left. Within the
Yunquera irrigation modernization project there is more then one story, and there are more
stories than the ones I will tell in this thesis.
This research method best suited my research goal: to get to know the associations that
people have towards drip irrigation. As Pinch and Bijker (1984 ) state, technology can be
interpreted flexibly, depending on their interests (and history, and social group, as I have
discussed before) people interpret the technology, its functionality and the shortcomings
differently. I thus consider it necessary to give the interviewed enough space to give their
opinion, in different contexts.
Depending on the social groups in which a person is participating, his/her opinion might
change (Gray, 2003). And as one person can join different social groups, one persons opinion
might change depending on the time and the location that I interviewed them. Therefore, I
let the actor guide the interview, and I tried to see the same persons later in other situations.
This method is related to Latours approach of ‘following the actor’: he retraces the activities
of an actor to know how a technology came into being. I followed actors while the technology
came into being.
It thus depended on the moment with which person I would talk and about what exactly. In
order to have some reminder for myself, and also to test some interview methods, I prepared
once in a while a new list with questions, or some pictures, or a story that I wanted to have a
reaction on. This allowed me to fall back on a more structured interview when that fitted the
informant better, and to probe where necessary. This, together with my attitude of ‘seeingwhat-will-happen’, allowed me to get answers to my questions and meanwhile be open
towards new associations towards drip irrigation.

2.4 Outline of this thesis
After having explained my motivation for this research, and after stating the methodology of
this thesis, I will go on with an introduction to the irrigation scheme and the irrigation
modernization project in chapter 2. I will also use chapter 2 to describe that drip irrigation is
not completely new in Yunquera, opposite to what I expected on forehand. Chapter 2,
should give the reader a short overview of the setting in which the different associations
towards drip irrigation are constructed. These associations towards drip irrigation are
described in chapter 3. I first mention the positive associations towards drip irrigation which
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have a dominance over the negative associations, which will be mentioned later in the same
chapter. Also during the fieldwork, negative associations towards drip irrigation came to the
front lately, thus the outline of chapter 3 also mainly reflects the order in which associations
are mentioned to me. In chapter 4, I will shortly summarize the associations that people have
towards drip irrigation, and I will explain these associations and the power that they execute
in chapter 5. Finally, a discussion on the theories and concepts used will follow in chapter 6,
after which I will conclude with answering my research question Which meanings that social
groups attach to drip irrigation have influenced the start of the Yunquera Irrigation Modernization
Project? During this research, it seemed that this question would not be sufficient to
understand why drip irrigation would be implemented. Therefore, I also include the
question which role power has played in the construction of these associations. I will
conclude this thesis with recommendations to others who want to do research with a similar
approach or on the modernization project in Yunquera.
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3 Stage setting
To understand the associations related to communal drip irrigation in Yunquera, it is
necessary to have some basic background information about the area and the project.
However, it is important to realize that it is impossible to give a complete overview of
current practices within the project and within the area. Different actors and groups perceive
activities differently, and as a researcher, I do not want to take a side and tell the reader
which part to believe. In this chapter, the stage setting, I want to give a short insight, from
several standpoints. The introduction to the irrigation scheme will be explained from the
standpoint of the encargado, the one in charge for water distribution. By following his
activities, we do get a quick insight in Yunquera’s current irrigation practices, the traditional
irrigation scheme and the organization of water users. I will discuss the irrigation
modernization project from a different perspective, I will discuss what the official project
document describes. It should be noted that the authors of the project document have not
made fieldtrips together with the encargado, and the other way around, the encargado has not
read the project document. Therefore it is possible that one notices inconsequent elements in
the stories of social groups or documents.

3.1 Introduction to the irrigation scheme
As explained before, different truth claims can co-exist. The same accounts for the truth
claims on the old irrigation scheme: not every person will perceive the irrigation system in
the same way. Below, I will discuss the old irrigation scheme from the standpoint of Rafael,
one of the two encargados – literally: the one in charge. Within the network of the irrigation
scheme, Rafael is perceived the one who knows the most about the irrigation scheme and the
practices. According to a study conducted by van der Zaag, 1992, the water guard (in
Yunquera called encargado, in the Mexican study area of van der Zaag called canalero, but
they both conduct similar activities)
‘ (the canalero) forms a crucial link between District functionaries and farmers, and
that he is more than simply subordinate; he actively shapes water distribution” (van
der Zaag, 1992:15)
He has strong ties with different actors and the physical irrigation infrastructure, thus
describing Rafaels activities gives the reader a good introduction to the irrigation scheme.

3.1.1 The Water Users Association
Rafael is part of the water users organization which used to be locally recognized for a long
period, and which was recognized by the state in 1989 to get official rights from the
government to abstract water from the spring. Rafael is the only person within the water
users organization who gets paid for his activities. The other board members work
voluntary, like the brother of Rafael, who is vice president. The board has seven members,
but in practice, three persons are really active. They come to Rafael to discuss issues, and
Rafael comes to them when a problem arises. They meet at the office of the treasurer, who
has an accountancy company. Rafael comes here regularly, as he knows the irrigation scheme
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and its users well, he can explain who is growing which crops and who owns how much
land.

3.1.2 The encargado
Rafael’s main task as an encargado is to distribute the water to the water users. Rafael works
on Mondays, Wednesdays, Thursdays, Saturdays and Sundays. The other days, the water
will be distributed to the lower part of the irrigation scheme, where another encargado
distributes water.

3.1.3 Physical infrastructure
In the morning, Rafael starts by turning on the pump which is placed within the cave of the
natural spring, as the spring gives no natural discharge through the summer months. He
guides the water through the channels which are mainly lined but some parts of the main
channel are dug out of earth as well, and he walks from the spring towards the fields which
will be irrigated. While walking along the channels, he checks whether there are no problems
with the infrastructure. The irrigation channels are also used for drainage of the land and of
the village. Rafael refers to these channels as ‘muy antigua, very ancient’. The channels are
said to be designed and constructed by the Moorish invaders, or even by the Romans.

3.1.4 Conflict management
Rafael explains water users sometimes have ‘accidently’ left their gates open In such cases,
he tells them that should not happen. Rafael may report these water users who try to get
access to more water then is appointed to them by Rafael to the WUA board, but a discussion
is often enough.
It happens more often that water users accuse their neighbors of using the water too long, or
for taking a bigger share then they get themselves. Rafael and his workers try to moderate
these discussions, often with the reaction ‘when they get a bigger share of water they are also
ready sooner’.

3.1.5 Water allocation
After following the main channel, he will split up the water flow in two, three or four
proportions, depending on the discharge of the well. During the time that this research is
conducted, the water was almost always distributed over three water users, only once to
two, when there was a defect with the pump. Rafael does this distribution by opening and
closing gates, or by blocking off takes with clothes and stones (see figure 4). Sometimes a
gate should be opened half to make sure that only a third of the discharge is directed
towards a channel, or Rafael places a stone just behind the gate to let more water flow
through an off take. The water division is done on the eye, and it is an estimation of the
encargado. If later he sees that channels flow over, or that too less water enters the fields, he
adjusts the gates and stones again. It could also happen that an irrigator complains about the
amount of water that he receives, and when Rafael agrees with this, he will change the gates.
Sometimes a water user does the adjustment himself, but that agitates Rafael.
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Figure 4, A two third of the discharge is distributed to the tertiary canal at the right, Rafael has
placed stones after the intake to allocate the right amount of water to the fields.

3.1.5 Distribution
Rafael knows by heart who’s turn it is to irrigate. To explain how the water distribution goes,
he compares the irrigation scheme with a body, consisting of a head, arms, romp, legs and
feet. He starts with irrigating the head, but then goes on with one of the legs for a day, after
which he will irrigate an arm, until the entire body is irrigated. To irrigate the whole area,
Rafael needs an 18-20 days during the time that this research is conducted. In the past, when
enough water was available, it was possible to make the turn in 14 days, but now it is longer,
last year for example there was a turn of 30 days in the driest period as then only one or two
fields can be irrigated at a time. Rafael does not only know whose turn it is, but he also
knows how much area every water user owns, thus for how long they may use one part of
water. This is not calculated in terms of hectares. The unit celemine is used. One celemine is the
area that you can irrigate in half an hour, using one part of water. It does not matter which
crops the water user is growing.
When Rafael comes to the land of a water user, he expects the water user to wait at his field
to receive water. This water user does not know the exact irrigation schedule as Rafael
knows it, but he knows which area will be irrigated a couple of days before his field. He can
then ask to villagers: “do you know whether they have already irrigated in the area of …?”,
to know whether it will be his turn soon. Some irrigators want to know the water schedule
more in detail. They go to the pub where Rafael comes for a drink during his work day, and
they ask him when it is their time to irrigate. Some water users know him good, and are
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often in the bar with him. They have the possibility to ask Rafael to make an arrangement to
irrigate their fields on a moment that fits them good. Then they will together start figuring
out whether it is possible to change the distribution by starting at the other side of the
channel, or whether he can shift turns with someone else.

3.1.6 Labor
However, not all water users are able to come to their field at the moment that they may
irrigate. Therefore, Rafael works together with two irrigators; Diego and Rafael (see figure 5).
To make a clear distinction between Rafael the encargado and Rafael the irrigator Yunquera
villagers name the first Rafaelito and the second Rafael el Gordo. Water users can hire Diego
or Rafael el Gordo when they can not come to the land themselves to irrigate. Diego and
Rafael el Gordo ask a fee of two to three euro for irrigating a celemine, which makes their
hour wage around five euro per hour.
Rafael, Diego and Rafael el Gordo work as a team. In practice their activities are less
separated then the water users association has stated. All the three help with the division of
water, but Rafael is the person who can correct Diego or Rafael el Gordo. Furthermore, it is
only Rafael who knows exactly the schedule. But Rafael helps Diego and Rafael el Gordo as
well when there are more then two fields that should be irrigated. He then irrigates the field
of a water user, but gives the money that he earns with this to Rafael el Gordo or Diego, as he
already earns a wage from the water users association.
It happens often that the water users can not be at their fields. During the week it happens
that Rafael, Diego and Rafael el Gordo work the whole day alone, and that only two water
users or so come to irrigate their own field. That is why Rafael likes the work in the
weekend, then people come to the countryside with their families, and everyone offers him
coffee.

31

Figure 5, Rafael and his workers irrigate the land of water users when they can not be present
themselves.

3.1.7 Hydraulic property
During his work Rafael checks the maintenance of the main canal and the secondary
channels which are property of the water users organization. When reparations are needed,
he will report this to the water users association board. The board of the WUA will then
organize the maintenance work, which Rafael supervises. Tertiary cannels are owned by the
landowner, who is thus responsible for the maintenance. When a plot is sold, the new owner
will also own the tertiary canal, and thus gets irrigation water according to the size of his/her
land.
Rafael is also responsible for the collection of water fees. The water users get a water bill at
the bank, but some water users need to be reminded that this bill is there. Rafael will tell
them during his round, and he will also receive cash form the persons who rather not pay
their bills through the bank. The water bill that the water users get consists of four parts: a
quarter is the wage of Rafael, a quarter is for the electricity costs of the pump, a quarter for
maintenance and a quarter is a saving for unpredictable reparation costs.
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3.1.8 Knowledge of the encargado
Furthermore, the WUA board often asks Rafael to help them provide data for the forms
which are needed in the request of aid for the drip irrigation project. Rafael laughs about
this, he thinks it is funny that the secretary knows nothing about irrigation. He needs to
explain who is cultivating what, where the boarders of their fields are, and how many
celemine a person owns.

3.1.9 Communication of the encargado
The water users also ask something else from Rafael. As he is the person who passes from
finca to finca, he is asked to keep the water users updated. The request “Rafael, is there any
news?” is often heard, and Rafael tells the water users who died and who will marry.
Especially during the weekends, when more water users are in the field to irrigate, to work
or to relax, the water users and Rafael exchange information, also on the cultivation of crops.
During those chats, water users ask Rafael often about the progress of the drip irrigation
project. However, Rafael is not so much longing for the drip irrigation implementation . He
told me: “then (when there will be drip irrigation) I will stop working, there will be another
encargado, not me, it will be time for a younger person.”

3.1.10 The personal life of the encargado
Next to being encargado, Rafael has a personal life. His life may be intertwined with his work.
For example, he can never be in a bar without getting questions on the irrigation turns, but
his work is flexible enough to visit his nieces and nephews while making his irrigation
round. When field owners themselves irrigate their plots, Rafael has time to visit his brothers
land where he has rabbits to feed, just like many other farmers who rear rabbits, pigs,
chickens or goats. During the days that the lower part of the irrigation system is irrigated,
Rafael works on the land of others, which he also does when the irrigation season is ended:
then he does seasonal labor at the chestnuts and olive fields which are rain depended.

3.2 The modernization project of El Manantial el Plano
The most detailed information on the modernization project is the project document, so I will
provide that information to the reader. But remember, while reading the meanings that
actors attach to drip irrigation, that not everyone has the same knowledge about the project.
For example, the issue of wastewater use is something that no-one has talked about during
interviews, but most farmers do know that the water will be piped and that a meter will be
installed at every plot. They have much discussion on where the pipes will be and what the
meter will look like.

3.2.1 Project goal
The project goal is to improve and modernize the irrigation infrastructure of all the 120
hectare of irrigated land in Yunquera. Water losses should be reduced and the water use
should be more efficient. That will lead to a lower water demand of the community and the
opportunity to get sufficient pressure on the piped infrastructure without too much energy
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loss. This goal will be reached by installing a communal drip irrigation system (Huertas,
2004(?)).

3.2.2 Project outline
The modernization project of Yunquera is divided in two parts. The first part, which is
executed at the moment of conducting the fieldwork for this research, covers the main
infrastructure and is financed by the national government, which uses partly money from
the European Union project FEOGA (European Agricultural Fund for Guidance and
Guarantee). During the second part of the project the main pipelines will be connected to the
field level. For this second part, the WUA has submitted a request for financing at the Junta
Andalucía, the regional government. Afterwards, the farmers themselves should place and
finance drip irrigation infrastructure at their fields.

3.2.3 Assessment study
Tragsa has executed an assessment study to analyze the possibilities of drip irrigation in
Yunquera. The focus of this study was mainly technical: hydrologic, climatic and crop
studies are exercised. The conclusion of this assessment is that, using drip irrigation, the
theoretic water consumption is 1421,4 m3 per hectare in the month of the highest water
consumption, assuming only citrus cultivation.
In the assessment study there is no reference to economic factors such as the market price of
produced goods, or the financial situation of individual farmers. Neither does the document
discuss the opinion of water users or the motivation of the water users organization.

3.2.4 Physical infrastructure
The physical infrastructure of the drip irrigation project will exist of one concrete storage
basin of 4500 m3, which collects water from the natural spring with two new pumps which
are already installed. The pumps will pump the water that flows naturally out of the spring
to the storage basin, but they will also be used to pump extra water when needed, for
example in summer time. From the basin onwards, the plastic pipelines follow the existing
infrastructure. As much as possible the pipelines will be placed along the old channels or in
the bottom of the old channels. The channels should stay intact, to make sure that they can
function for drainage purposes, and as a walkway for farmers. At two points, a pump still
has to be placed to get sufficient pressure in the pipelines.
The Yunquera area is split in 31 sections. Every section will have a distribution unit where
the pipelines are split in smaller ones that lead to the inlet at a field. Every field inlet will
have one meter. The farmers are obliged to place their own drip irrigation infrastructure at
their field. As there is a limited discharge (q max=0,60l/s/hectare) that comes from the
pipelines, it will be difficult to use this water for surface irrigation. It will be an on demand
irrigation system which provides water sixteen hours a day. Two lower sections will also
make use of the effluents of the waste water treatment plant. This water will be mixed with
the water that comes from the storage basin.
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Within the project information available at Tragsa there is no reference to operation and
maintenance of the infrastructure. Tragsa employees assume the water users organization to
be responsible for this, the water users organization itself expects that drip irrigation does
not need maintenance. Neither is any one able to provide an answer whether an operator
will be at the site, or how the system should be maintained.

3.2.5 Communication
The water users organization has once organized a meeting to vote for drip irrigation, after
the assessment study was done. After that, water users in Yunquera have not got more
information on the drip irrigation project. Water user Antonio is the contact person between
farmers, water users organization and the construction workers. He communicates especially
between the encargado and the construction workers when they need to block the canal or
similar problems. He does not get many questions from farmers.

3.3 Current drip irrigation practices
Drip irrigation is not a new technology in Yunquera (figure 6). Twenty years ago two friends
installed drip irrigation. One of them, Diego, used to be a plumber, but his career developed
and he is a real estate agent at the moment. While his work changed, he got less and less time
to work on the land. He let someone else irrigate his land, but he still needed to weed the
plots. Together with a befriended architect, who is a water user in Yunquera as well, he
decided that it would be more comfortable to install drip irrigation. During a holiday to
Morocco they had seen that drip irrigation was used there at many places. Besides the
argument that it saved weeding time and that he would be more flexible with the times to
irrigate his land it was also a nice activity. As a plumber, he likes to work with pipes and the
like, he explained during an interview, and he is thus fond of improving his drip irrigation
infrastructure all the time.
First, other inhabitants were reluctant towards Diego’s irrigation practices. Ten years later
however a couple more inhabitants of Yunquera installed drip irrigation. These water users
were typically the persons who use the water of one of the minor natural springs. These
springs have a lower discharge, and it thus takes longer to irrigate the same amount as at the
plots in the main system. These water users had to stay at their field until late, and often they
were organized in a more informal way then the main system. The common rule is that the
first who comes to the spring may irrigate first. The others who want to irrigate have to
queue up. This practice was quite time consuming, so these water users are now happy that
they can fill a private basin and use this water afterwards to irrigate. The last years, four
others have installed drip irrigation within the main system. Drip irrigation is thus not
something unknown anymore, but still some water users doubt whether the amount of
water that comes in drops will be enough for the plants.
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Figure 6, the drip irrigated orange trees. On the foreground the former irrigation infrastructure can
be seen.

Rafael the encargado remarked that only rich people use drip irrigation. Individual drip
irrigation infrastructure is expensive, especially because of the construction of a swimming
pool. The interviewed farmers using drip irrigation either had already a basin constructed
many years ago, or they used a swimming pool as storage basin to have a double profit from
the investment. Diego is an exception: he has two swimming pools and a storage basin. But
as mentioned, he has money and likes to work on these kind of constructions.

36

4. Associations towards drip irrigation
4.1 Positive associations
On average, water users reacted positively to drip irrigation. Below, I will describe 13
positive reactions towards drip irrigation, which differ from positive expectations about the
future, economic interests, demand for clarity and the will to become like the others.

4.1.1 Commercial avocado farm plans
Before the modernization project of the Manantial el Plano irrigation system could start, the
board members of the water users association had to register their irrigated area. The reason
for doing so is that the Cuenca Mediteraneo del Sur put a limit on the extension of irrigation
systems. So, after the notary would have registered a certain amount of hectares that are
actually irrigated, there would not be a possibility to enlarge the irrigation system anymore.
Some of the board members however do have a plan to enlarge the irrigation scheme. They
came with the idea to irrigate also the valleys bottoms of Yunquera, which have a humid
climate and which are sheltered. The limited discharge from the spring El Manantial el Plano
had limited the extension of the irrigated area, and because of the remote allocation of these
valleys, it was not profitable to irrigate these with the traditional irrigation channels that
would loose a large amount of water.
The option of changing the old channels into a piped system and to use drip irrigation
changed this situation: it was suddenly an attractive plan to irrigate those valleys with
profitable tropical fruits, avocados, which only grow well on sheltered humid fields. As the
modernization project diminished water use, there would be enough water left to irrigate
this water demanding crop, board members of the WUA argued. And with a piped system
there is no problem of the high water losses over such long distances.
The board members of the WUA discussed this plan with some other entrepreneurial
farmers. It indeed seemed a good plan, the market price for avocado’s was high and the
avocado trees that some farmers cultivated on the hillsides near the valleys suffered
occasionally of the frost, which made their yields low. The president of the WUA has a field
of avocado’s in a valley bottom which belongs to another irrigation scheme. His avocado’s
made a profit, while all the other fruits and vegetables in Yunquera were not even equaling
the input costs (see figure 7). And while other farmers, who have their fields higher up close
to the village, occasionally have a bad avocado harvest due to frost, he never faces this
problem in the sheltered area.
Thus, when a notary came to Yunquera to register the amount of hectares that the system
included, the board members asked him to note down a higher amount of hectares than
actually irrigated. These extra hectares would be used to enable the enlargement of the
system and to plant avocado’s. Their plan is not to start their profitable avocado farms
directly after the irrigation modernization project is finished. The treasurer of the WUA
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mentions that he rather waits with the extension of the system when it is clear for all that,
with drip irrigation technologies, there is enough water available for all.

Figure 7; An avocado field in the valley of El Manantial el Plano irrigation scheme, irrigated with
additional waste water. Only avocado fields are fenced due to their high market value.

The strategy of those farmers who want to start avocado cultivation is not something strange
in the area. Along the coast, were the sea makes the climate mild, avocado and mango
cultivation is a profitable business. Alvaro Lopez Garcia from the Junta Andalucía
mentioned: “one needs greenhouses or tropical fruits to compete on the market”.

4.1.2 Flexible irrigation hours
In times that agriculture was the main activity of a farmer it was no problem that irrigation
turns were not fixed to a certain day. It was – and for retired farmers it still is – no problem to
check some days in advance when it will be your turn, and then wait at your field till the
encargado comes. The exact time that it will be your turn is not predictable, as it depends on
the discharge of the spring and whether all the farmers before you want to irrigate. Often
retired farmers see the moment that they have to wait as a nice opportunity to chat with a
neighbour and to exchange some tips on the cultivation of their crops, but for some it is
difficult to combine this with their work.
It is not possible for farmers who have to maintain their families to live from agriculture
alone. These farmers need another occupation as well, which gives them some income. Some
work in the construction sector, others, often the ones who have followed more education,
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have an office job. Many of these do not work in Yunquera, but in Malaga, Marbella or Coin,
which are more or less an hour drive by car. For these landowners it is impossible to
combine their work with the maintenance of their fields, let alone that they can be at their
fields at the moment that it is their turn to irrigate. Juan Oliva explains “I am in a lucky
position, I work at an office in Marbella, where they give me some flexibility. They let me use
my vacation days to go to my fields, also when I let them know just a couple of days in
advance. It takes me all my vacation days – ten days per summer, but it is my hobby. But
when I think about it now, it seems crazy that I use all those free days for my land! But I am
lucky, at least they let me take of these days.”
Other land owners say that it is impossible to be in time at their land for their irrigation turn.
The owner of the office stationer’s in Yunquera for example remarked that he can not just
close his shop because he needs to irrigate, as he is the only newspaper seller in the village.
Those water users can hire Rafael and Diego, the helpers of the encargado to irrigate their
plots for five euro’s per hour. Many landowners use this solution. During field visits within
the week – from Monday to Friday – I did not often see a landowner irrigating. More often,
Diego, Rafael and the encargado were alone in the fields.
However, many landowners complain that this makes the land cost you more than you
profit from it. Always paying someone to irrigate for you is expensive and still, you need to
come back to your fields another day to weed, to harvest and to check your plants.
Some landowners found another solution for the problem of not being at the fields at the
right moment. They have installed a basin, which the encargado fills for them. This way they
can irrigate themselves when they have time – during the evening, or in the weekend. Often,
farmers profit in several ways by constructing a basin which also functions as a swimming
pool.
Once a landowner has installed a storage basin, the costs for drip irrigation are not so high
anymore. It makes the landowner even more flexible in his irrigation turns, as he can open
the tap of the drip irrigation when he wants – for example in the evening, and then he goes
away and turns of the water supply in the morning. This does not only make the landowner
able to engage in other activities while irrigating the land, it also saves time because he does
not need to weed as often as before. The drip irrigation infrastructure only distributes water
close to the crop, thus only there weed will grow.
In the irrigation system of El Manantial el Plano only a 10 farmers have drip irrigation
(estimation made by the encargado). Most farmers who do complain about the irrigation
schedule which is unpredictable explain that it is too costly to install it.
The communal drip irrigation system is mentioned by many to be a solution for their
problems to combine the fixed schedule of their jobs with their irrigation practices. It enables
them to irrigate whenever they want. Farmers expect to turn on a tap whenever fits them.
Or, as Miguel fancies: “I have seen drip irrigation near Malaga. You take your mobile phone,
start the water flow with an text message and you can even regulate the amount of fertilizer.
While you stay inside your house.”
The current irrigation practices of Manuel, who has drip irrigation on his field, describes the
advantages that many landowners with a fixed work schedule long for: “Saturday is my day
at the field, it is like a hobby. I turn on the tap, make a walk on the field together with my
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dog to see whether all the outlets give water, then I go home and do something else, reading
for example. I come back around eleven and pick some fruits and to turn of the tap. In the
afternoon I repeat this on the lower part of my fields.”

4.1.3 Transparency of the irrigation system
Not only native Spanish water users have expectations about the drip irrigation system. The
last five years more and more immigrants from England and some other northern countries
come to Yunquera. Some of those new inhabitants have bought a house in the countryside,
within the irrigation system. None of the interviewed immigrants understood the irrigation
system. Those immigrants do not know when it will be their irrigation turn, or how they can
find out when it will be their turn. Many had problems with the payment system of the
irrigation water, as they are obliged to go to the bank in July without former notice. Spanish
water users complain about the group of English water users who do not confirm to the local
irrigation practices and who do not try to understand the rules of the game.
An English woman who had taken water from the channel ´because it was passing along the
channel´ had blocked accidentally the water flow to a downstream farmer. He asked me to
tell her in English that she had to wait for her turn. The English water user got confused, and
said that she could not understand the system because it was too complicated. She in her
turn asked the farmer why the municipality could not make a leaflet for immigrants which
would explain in English at which time she could irrigate.
English immigrants face this problem of confusing regulations not only with the irrigation
schedule but with many aspects of living in Spain. They perceive construction permits as
inconsistent, they perceive the times when shops are open or closed as inconsistent, and they
state that Spanish workers are unreliable as their working hours are not as they are used to in
England.
Their reaction towards the drip irrigation project are positive, as they expect that the meter
on the drip irrigation inlet will give clarity to the complex irrigation system. A meter will
show how much water you use, how much you pay, and you know that it is always your
turn to irrigate. They see the change from surface irrigation to drip irrigation as a positive
development as it brings clarity to the present chaos.
One English couple mentions that it also has the advantage that a meter would make every
water user equal. The meter would mean that there can not be discrimination between
Spanish or English. The couple suspects that ´they´ (the Spanish) count an English friend a
price for his irrigation water that is much too high.

4.1.4 The technical challenge
Next to water users, other actors in the drip irrigation project have their expectancies of this
project. Tragsa, the state enterprise that executes public works, made a feasibility analysis of
the possibility to modernize the irrigation infrastructure in Yunquera. They gave this report
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to Francisco Martin Ostos, an engineer from the agricultural ministry. Francisco Martin
Ostos, based in Sevilla, read the feasibility analysis and liked the challenge of this
geographically difficult area. Yunquera is situated next to a natural park, and Francisco
Martin Ostos, naturalist by heart, imagined how he could make a work of art out of the
Yunquera modernization project. Indeed, he said, one can doubt about the feasibility, but it
was something new and challenging.
Designing the piping system of Yunquera was not easy. The steep slopes and the small plots
made the network of pipes complicated, and the old channels that run through the village,
that cross roads and that run under houses, where almost impossible to follow (see figure 8).
With that came the request of the water users to maintain the old channels – which was also
needed for the drainage of the village – which made it even more difficult to find a location
where the pipes could be placed. Another technical challenge was a task that Francisco
Martin Ostos had created himself. He saw the area which was next to the Sierra de las Nieves
natural park, as a place of natural beauty, and therefore decided to design the system in such
a way that no-one would see the pipelines at the surface.

Figure 8, designing a piped infrastructure through the village and along the terraces is a challenge.

Soon, two officials from the European Union will come. Francisco Martin Ostos will show
them Yunquera. He expects that the the officials aren’t interested in such a small remote
place, but nevertheless he will take them there and show the beauty of the agricultural
system with the terraces and the mountains nearby. He smiles when he thinks about
Yunquera. It was something special, he liked that, not lot of news is happening in his office,
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he is just there together with one colleague while all the other public engineers are located in
Madrid.

4.1.5 Maintaining the agricultural system
Policy makers are also involved in the modernization of irrigation systems. Within the
Andalusian government, the Sierra de las Nieves Natural park and the ministry of
Agriculture there are people concerned about the continuity of the agricultural systems
within the Betic system mountain range.
This issue is also a topic within the policy of the European Union. Different projects try to
stimulate rural areas with subsidies, courses and the stimulation of enterprises which are
linked to agriculture, as for example cheese industries. These institutions, which try to
stimulate agriculture in the Betic system mountain range, want to preserve the landscape
with the irrigated terraces, and focus on the cultural value of the area.
Francisco Martin Ostos, for example, investigated on the different agricultural systems in
Spain. In the Northern part of Spain the climate of Cantabria is humid and mountainous,
there you find pastoralist. These pastoralist have a semi-autonomous lifestyle, they have
some vegetables from which they live and sell some produce from the livestock. In the
middle of Spain you find large/scale agriculture with grains, which are profitable. Then you
get the mountain range of which Yunquera is a part. This area is hardly self-sufficient, many
people leave the rural areas. It is important for Francisco Martin Ostos to maintain these
small agricultural units like Yunquera. These are the places where farmers grow organic
food – because they can not finance extra inputs. This is an area which should be conserved,
he thought.
The above named government institutions mention climate change and a changing rainfall
pattern as an extra treat to the rural communities, as farmers would stop farming when they
do not get sufficient water. They have this concern as in other regions, for example the
Guadalhorce irrigation system just above Malaga, many farmers stopped working on their
fields when they had only enough water left for two irrigation turns per year.
These institutions that are concerned about the disappearance of agricultural practices in the
area, the EU, the ministry of Agriculture, the government of Andalusia and the Natural Park
Sierra de Nieves, have linkages to the platform that discusses the distribution of water for
the different sectors in the South of Andalucia, they have heard about the water problems of
the coastal cities and they are scared that in the future the rural communities will be more
limited in their water use, either by law or by the lowering water table in the aquifers.
To avoid this risk, they consider drip irrigation a good method to strengthen the
communities. When the communities use less water, water scarcity will have less effect on
them, they think.
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4.1.6 Maintaining the land of the family
Just like the civil servants mentioned before, people born within Yunquera are also
concerned with maintaining the activities on the land, and see drip irrigation as a solution
for this. They have a slightly different reasoning. Their rationale to maintain agriculture in
Yunquera is not because they want to maintain agriculture in Spain from a cultural or
aesthetic interest, but because they want to maintain their own fields, the fields from their
family, the land they feel attached to. For many Yunquera inhabitants, the fields are a part of
their identity.
Maintaining the land is an important norm in Yunquera. Especially for the old persons, who
expect to die soon and who do not know whether their son will take over the work, this is a
main concern. Yunquera land owners expect of each other that they care for their land, and if
they do not maintain it carefully, people will gossip about them. Cristobal explains the
attachment to the land of the villagers: ´it (the land) is like a dog, like a pet. Or your house.
You just care for it, even when you get no profit from it.´
But it is not possible for everyone to cultivate their land carefully. Weeds on the field are
seen as an indication that a landowner does not care for his land anymore, so to avoid weed
growth, you need to go often to your land and it needs to be irrigated as well. Not irrigating
your land is considered as the worst thing that you could do with your land. The encargado
explains that this is because when someone does not irrigate his land anymore, the land will
be hard to win back again, and the land will lose its right to water (see figure 8). The loss of
this land is not only seen as a personal loss, but as a loss for the community, also because this
means that the pumping cost should be shared among fewer persons. Some farmers have
found an in-between solution, they do not irrigate their land anymore but they still pay their
irrigation bills. However, most farmers do still look after their land, whether it is because of
love for the land (Cristobal), because of love for the family (Jose Andez) or because of social
pressure (field observation of gossip). Nevertheless, landowners often mention that this is a
big effort which cost a lot of time.
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Figure 8, When one’s children won’t take over the land, they get soon abandoned

Especially the retired farmers are afraid that, when they will die, no-one will care for their
land anymore. They complain about the youth which is not interested in agriculture “they
just drink and eat” (Rafael, Manuel). They expect the youth not to be interested in the hard
work on the land when they will not motivate them anymore. Those who complain about the
not-willing-to-work-on-the-land-youth associate drip irrigation with modern technologies,
with live outside of Yunquera and with mobile phones. Drip irrigation seems to give hope
for the future. An interview conducted in 2006 with Francisco, the encargado of the lower part
of the irrigation system reflects this hope:
Q: Most of the water users we observed in the area are old. Who will take over the
irrigated farming when they die?
A: There is no problem. The children will replace their fathers. They young are also
willing for modernization. So it will be easier to change the irrigation system into drip
for future. (group report, Kooij et al, 2006, pp25)

4.1.7 Being as the others
In informal conversations, when we just chatted about irrigation practices without directly
referring to the reasoning behind drip irrigation Yunquera inhabitants refer to drip irrigation
as something that others have. Farmers state for example “we have an antique system of
irrigating, but drip irrigation is already happening in a lot of places.” Or, when I met a
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farmer while I waited for the bus to Malaga: ‘‘When you go to Malaga you see fields with
drip irrigation!” And when the competencies of water users were discussed, they often
referred to their experiences in other countries where they worked in more developed
agricultural regions “I have worked in Germany and in France. There hey have modern
technologies, they use sprinkler irrigation, drip irrigation…”
It seems that drip irrigation is linked to other aspects of modern society, and as if drip
irrigation is a ‘must have’. The conversations of the irrigators sound similar to the
conversations of Yunquera youngsters, who discuss the model of the cell phone of their
classmates.

4.1.8 Legitimacy WUA board
Some eight years ago the Water Users Organization board consisted of old, retired farmers.
The current vice president explained: “they were too old to start new things, and they
needed replacement before they would not be able to do their work anymore.” Therefore
they searched for a new group of water users to do the WUA board activities. It was difficult
to find interested people, but they ended up with a group of relatively young water users, all
in-between 40 and 65 years old.
According to the vice president, the new board had the feeling that they needed to do
something new, as they were appointed to replace the old, non-active board. He thought that
people were waiting for them to do something to show that they were young and innovative.
Just after the change of the board a letter from the Junta de Andalucía arrived, the
Andalucían government, to inform them that a limit would be placed on their water
abstraction. They saw this as their chance to show their skills to the water users and came
with an innovative solution: communal drip irrigation.

4.1.9 Water distribution policy Cuenca Mediterraneo del Sur
In 1999, a new policy guideline was developed on the abstraction of water in the watershed
Cuenca Mediterraneo del Sur. This policy guideline acknowledged that there was a growing
demand for drinking water, while the climate in the region became drier due to heavy
rainstorms that did not infiltrate in the soils to replenish the aquifers (see figure 9).
The policy guideline of the Cuenca Mediterraneo del Sur puts a limit on the abstraction of
groundwater, in all sectors: industries, drinking water and agriculture. Within those limits,
they took into account that modern technologies were available, and they assumed that a
considerable amount of the water users would take advantage of these. This meant that the
calculation for the abstraction of irrigation water was also based on micro irrigation, not on
only surface irrigation.
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Figure 9, Rio Guadalhorce entering Malaga city; Cuenca Mediteraneo del Sur decides to change
policy due to shortage of water

When the water users association board of el Manantial el Plano in Yunquera got a letter to
explain the new policy, it was stated that soon a meter would be installed to measure
whether they used too much water. Although the board members had never made a
calculation of their water abstraction, they were afraid that they would get into problems
with their water use. They decided to start diminishing their water use before they would get
a meter.

4.1.10 Funding available
According to interviewed young inhabitants of Yunquera (all below 50 years old), the
municipality of Yunquera is doing too little for the development of the community. The main
complaint is that the municipality is not helping inhabitants with an entrepreneurial
character. Three of the interviewees explain that they have plans for rural tourism (a
souvenir shop, an aqua park and a campsite) but that they will not be helped by the
municipality.
The dry land farmer who wants to start a campsite reacts to the drip irrigation project:
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“of course they (the water users of El Manantial el Plano) should take the opportunity
to get drip irrigation. There are not so many chances for us to develop, and when
there is money available for it… sure they should take it!”
This statement also reflects the reaction of the other informants who had plans for their own
enterprise. They have the feeling that the development of Yunquera is not high on the
agenda – not for the local government, neither for the province of Malaga. So, one should be
happy with changes that do come along, such as the drip irrigation project.
An elaboration on this point comes from Jose Antonio, the son of a water user, who puts this
attitude in a more historic setting. He explains that after Franco died, Spain got into an
economic crisis. To recover from this crisis, the state started an employment project:
Yunquera inhabitants were requited to renovate their irrigation infrastructure and got paid
for that. According to Jose Antonio it is now again time for such a project. Now again there is
an economic crisis, and especially the construction sector (in which many Yunquera
inhabitants work) suffers from this. So, the reasoning goes, the state should help them. The
funding for the drip irrigation is thus not only benefiting the future users of the irrigation
system. Also, the construction workers consider it important to take every chanceto benefit
from available funding.This is confirmed by the supervisor of the construction site where the
water deposit will be placed: “They work so slow, as if they think that this is an employment
project. Well, it is not!” he states agitated while pointing at his workers.

4.1.11 Water scarcity
“It saves water and…”
During the conducted interviews, almost all the water users say that drip irrigation is a water
saving technology. However, when asked whether it is indeed needed to save water, the
responses differ. In the clay area at the western part of the irrigation scheme farmers have
enough water, the interviewed say. They do not have specific problems, it is only that they
store some water in small deposits to water the vegetable garden once in-between the
irrigation turns. The eastern part of the irrigation scheme with sandy soils has a slightly
different story as they do experience that the water supply from the spring is diminishing
because the area under irrigation is diminished, but the water supply for the remaining fields
is the same.

4.1.12 Norm of frugality
The main response of water users when asked whether there is need for water saving is: “It
is always better to save.” Water users explain that there might be enough water for today,
but you will never know what the future will bring.
So, whether at the moment there is water scarcity or not, drip irrigation does ensure a water
secure future for the water users.
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4.1.13 Decision making power in the tail-end
This is a story that is not told by the concerned actors themselves. However, it could have
been a reason which I would like to mention within this chapter.
Cristobal, an engineer at the state enterprise Tragsa, had the same question as I had when I
started this research: why would small-scale water users want drip irrigation, while it costs
them a lot? During his work of making feasibility studies he has been thinking about this. He
came to a surprising result: in every community where he came to analyze the possibility of
drip irrigation, the board members of the water users organization had fields in the tail end
of the irrigation scheme. Cristobal reasoned that they are the first to face water scarcity,
because of two reasons. First, by the time that the water comes to the field of the tail end
water user there have been leakage losses through the open channels. Second, water users
upstream can take illegally water from the channel while it should actually go to the tail end.
I checked this hypothesis on the board members of Yunquera. All the five interviewed board
members indeed have fields at the tail end, and these fields are located in the sandy area
where water losses in the unlined channels are high. According to the encargado, upstream
water users do not steal water, as he is constantly watching.
However I do not expect that the downstream located board members are getting less water
then the water users at the head end. A small water measurement experiment showed that
the president of the water users organization got a discharge of 33 l/s, while a school teacher
next to him got 12 l/s. The encargado confirms this, he does, depending on the person, give
sometimes a bit more water to the one than to the other.
So, at this right moment, the board members will probably not face more water scarcity than
the other water users, which is also confirmed by themselves as they argue that they work in
charge of all the water users, and that every water user faces water scarcity. But before the
board members got their position in the board, this could have been an issue, which caused
the board members to be more willing to change.

4.2 Negative associations towards drip irrigation
Not every person was positive towards drip irrigation. Some persons, in certain contexts,
mentioned their negative feelings towards drip irrigation. The following five associations
were made during the fieldwork. Most of them were only mentioned in the end of my
research, when people knew me better, on a more informal base.

4.2.1 Esthetic value of open channels
Loli works for the tourist information point from were she gives tours through the village.
She likes to stop at the old watermill, were tourists make romantic pictures with each other
next to the waterfall which is a part of the irrigation system. One day she came at this place
and saw no waterfall but an ugly, black pipe that did not fit within the romantic picture of
this place. At that moment she realized that this was just the beginning, and that more
beautiful spots would be spoiled with tubes.
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Loli is not the only person with this concern. The engineer of the project, Francisco Martin
Ostos, also thinks that pipelines are ugly. So, his criteria for the design of the channels was to
cover the pipelines as much as possible. José Luis Gamarro, the supervisor at the
construction site, shares the dilemma. However, he is assigned to this project so he should do
his work, he thinks. The only thing he can do is to execute the task that Francisco Martin
Ostos made for him as well as possible: to cover all the pipelines and to decorate them with
natural stones. The pipelines should be invisible, and the new constructions should be
hidden in the landscape.
While Jose Luis and Francisco do their best to hide the plastic pipes, the piped infrastructure
does also hinder others. Harm Boesveld, staff member of the irrigation and water
engineering department Wageningen University, send me the following email in June 2008:
“We have just been in Yunquera and yes, unfortunately it seems that the
“modernization” continues. Even worse, they are digging in the main infrastructure
and they place closed tubes. A big sign is placed, noting that it is financed by the EU.
Finally the whole system will be connected to the field level. A big scandal, according
to me, but …” (personal translation)
“we zijn net in Yunquera geweest en ja, helaas lijkt het erop dat de "modernisering"
door gaat. Sterker nog ze zijn overal in het hoofdsysteem aan het graven en leggen
dichte gesloten buizen. Groot bord erbij dat het gefinancierd wordt door de EU.
Uiteindelijk zal het gehele systeem tot op veldniveau gesloten worden. Als je het mij
vraagt een grof schandaal, maar goed...”
This remark of Harm Boesveld also reflects the association that I had with drip irrigation in
Yunquera. Open channels, in which one sees water flowing have a much higher aesthetic
value then plastic tubes, the plastic tubes at the antique terraces seem to me as something
that does not belong there.

4.2.2 Open channels are good for biodiversity
Jose Luis Gamarro, the supervisor of Tragsa at the construction site, also dislikes the plastic
tubes. Trained as a forest manager and used to work in the mountains, he considers it a pity
to place pipelines instead of channels. He thinks of a channel as an ecosystem on its own:
birds drink from it, and along the channel one can find all kind of herbs.
Also Manuel, a bee-keeper who joins in an irrigation scheme nearby Yunquera, complains
about drip irrigation as not giving life to any living creature. He blocks the drip irrigation
plans of the farmers with who he shares his irrigation water. He considers water leakages
from the channels not as a real loss, as it creates bushes with diverse vegetation next to the
channel, where also insects and bees come.
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4.2.3 High input costs
Only one farmer mentioned that drip irrigation is costly. This was not a reason for him to be
against drip irrigation, but he did mention it as a negative aspect of drip irrigation. This
farmer claims that he is one of the biggest landowners, he has almost 40 celemines (while
around seven celemines is an average). So, he explains that he does not yet know how the
water users association will distribute the costs, but that he hopes they won’t let you pay per
celemine.
Other farmers explain that the costs will not be high, and that they will anyhow save
pumping costs, so at the end drip irrigation could be cheaper. The president of the water
users association however mentions that he is afraid of the reactions of the farmers when
they will start with collecting money for the drip irrigation. The construction costs were
higher than expected, as it was a difficult area to place drip irrigation, and because they
wanted to maintain the old channels.

4.2.4 Does not fit with crops
Anna, a women who does not cultivate the land herself, but who’s husband looks after the
land, explained to me that she did not know a lot about drip irrigation, but that she expected
drip irrigation to be of no relevance for her. She and her husband cultivate corn and barley at
their field, to feed to their horses. She explained that drip irrigation will be profitable for fruit
trees, but that they will not use it for their crops, as drip irrigation does not fit with these. She
expects that they will be able to irrigate their fields like they were used to do it.

4.2.5 Quantity of water will not be visible
Juan Oliva, a water user who uses drip irrigation for 10 years, got reactions from neighbors
when he implemented drip irrigation. They said him that it would not be possible to grow
plants with such a small amount of water. Also Diego, who uses drip irrigation already for
20 years, gets these reactions. The following conversation between the vice-president (who
uses drip irrigation) and another irrigator describes this disbelieve towards drip irrigation:
Irrigator: “So you are showing this lady about your experiment?”
Vice-president: “This is not an experiment…”
Irrigator: “hehe”
Vice-president: “I use drip irrigation for four years now, and I get excellent fruits.”
Irrigator: “Still, your trees must suffer from it...”
However, some farmers seem to be reluctant to say to others that they don’t believe that drip
irrigation gives enough water to their plants. An old man replied to me “who knows” when I
asked whether drip irrigation would have positive effects on his crops, but later his son
explained to me that his father was reluctant towards this technology. His father had always
been used to see the water flowing on his land, he explained, and according to him, seeing
water flowing on your land was equal to getting a good harvest.
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5 Analysis
Here I will relate the associations of the interviewed actors to the theories discussed in the
conceptual framework and try to answer the question why certain associations towards drip
irrigation are dominant in certain subgroups and why certain of these subgroups are
dominant over others. But first, I will summarize which associations exist towards drip
irrigation.

5.1 summary of the associations
Not all associations towards drip irrigation developed at the same moment. Furthermore,
there is a difference between associations which caused actions that initiated the drip
irrigation project or that pushed it forward, and other associations that created an enabling
context for the drip irrigation project.

period

action

Setting

2002

Old WUA board members
stopped their functions, new,
younger board members got their
position.
Junta de Andalucia sends letter to
WUA to inform that a meter will
be installed on their pump.
WUA board members decide that
drip irrigation is their
opportunity: it solves the problem
of the meter, it gives the
possibility to enlarge the irrigation
scheme with profitable avocado
farms and it shows the water
users that they are at the right
position, as this action will prove
their problem solving attitude and
innovative skills

New WUA members are preoccupied
about their position, they want to prove
their legitimacy as young, innovative
board members.

2003

Later in
2003

Produce of oranges is not profitable
enough to earn a living. Some farmers are
looking for profitable products, more and
more water users need a job outside of
Yunquera to earn money and youngsters
are less and less interested in agriculture.
The road from Malaga to Yunquera is
improved, immigrants come and
Yunquera inhabitants start to get more ties
with Malaga and other cities near the
coast.
The Cuenca Mediteraneo del Sur is
preoccupied about the water availability in
its area. On average water tables of
aquifers lower.

2006

Spanish government gives
funding to execute the
modernisation project.

The Spanish government and the
European Union promote funding for drip
irrigation
Water users actively search for solutions to
get the youth interested in agriculture and
to be able to combine the cultivation of
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2006

2007

2008

Tragsa executes assessment study,
Engineer from the agricultural
ministry designs lay out of the
drip irrigations system
WUA organises meeting with
water users
During the meeting on drip
irrigation, the majority of water
users vote in favour of drip
irrigation: they expect this to be
the solution of their problems (to
combine irrigation practises with
an office job and to get the youth
cultivate their land). Immigrants
expect that drip irrigation is much
more understandable.
Tragsa is piping the main
infrastructure

their plots with their income-generating
jobs. These include: construction of
swimming pools, shifting crops from
oranges to vegetables and hiring others to
irrigate their fields.
English immigrants group increases, but
does not understand local practises,
among which the irrigation schedule.
The engineer from the agricultural
ministry is interested in the agricultural
diversity and wants to maintain
agricultural activity in Yunquera.
The engineer from the agricultural
ministry wants to prove himself, he is
bored with his current position at Sevilla.

This scheme shows that both actions and settings influence the drip irrigation project.
Without a setting in which worries about agriculture existed, actions would not have taken
place, or they would not be followed up. This enabling setting and the actions undertaken
come both from within Yunquera and from the outside. The drip irrigation project started
with the action that a letter was send to report that a meter would be placed on the pump of
the traditional irrigation system. However, that is forgotten or neglected by others, only one
board member told me about this.
The differences between positive and negative associations are not only linked to the
differences between persons and their cultural background. It is also good to realize that
these differences can exist because a drip irrigation system consists of different elements, and
people focus on different elements of the system. Therefore I designed the table below to
distinguish the different elements and the associations that link to them.
This table shows that the positive associations towards drip irrigation are mainly linked to
the high performance rate of this technology and the flexibility of the user. The main cause of
negative associations are the plastic pipelines.

Physical elements of
the irrigation system
Pipelines

Positive association

Negative association

- efficient water use, no losses

- running water is not visible, and
thus looses aesthetic value
- no leakage water for biodiversity
- very costly on steep slopes and
terraces

Storage basin

creates a buffer thus water can
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Meter

Tap

Emitters
Flexible water flow

Water saving

be used when needed, leads to
- flexibility for the user
- more efficient water use
Clear, uniform payment
system, leads to transparency
and fairness
- flexibility for the user, creates
opportunity to irrigate after
work, more people might be
able to cultivate the land, leads
to a future of the family land
and the countryside
Supplies exactly the amount of Seem to supply insufficient water
water needed
Possible to cultivate diversity
of crops, also high water
demanding crops like
avocados
Possibility to extend irrigation
scheme
More water for other uses:
industries, domestic water use,
etc
More water saved for the
future

In the conceptual framework I mentioned my expectation that culture would matter in
people’s perception towards an irrigation technology. As Zwarteveen mentions in the quote
below, this is not a standard notion:
“who they (farmers) are and what they want is a direct function of their status as
farmers in an irrigation system, leading to often rather essentialized and universal
generalizations about what farmers want, or about what their perspectives are. Their
social context, alliances, networks and identities, their backgrounds and histories,
their livelihood strategies and income sources, their cultural frames of reference and
meaning are not seen to fundamentally affect their irrigation behaviour.” Zwarteveen
2006, pp.98.
The associations of water users described in chapter 4 show that their social context and
identities do matter. Furthermore, it is not only the cultural background of the farmers that
matters, the identity and social position of the policy makers and the engineers also
influence the associations towards drip irrigation. In this chapter, I will analyze how the
cultural background and social setting of people involved in the modernization project
influenced ones preferences for drip irrigation.
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5.2. The role of Identity
It surprised me that the older farmers in Yunquera are positive about drip irrigation. That is
something I did not expect before starting the fieldwork, as literature on change
management refers to old persons as people who are not willing to change anymore. Change
is often considered as difficult to induce, as change puts people’s identities at risk (Aarts,
lecture notes, March 2008).
So then why are the Yunquera water users willing to change, and are even the elder, who are
often referred to as people who do not like to change, positive towards this change process?
The communities of practice theory can help solving this question. Within this theory
communities of practice are not considered to be stiff organizations, they are rather seen as a
group of persons that learn. Within the learning process, people develop plans to improve
their situation, make use of each others knowledge, develop knowledge and adapt.

5.2.1 Continuity of Identity
The old farmers in Yunquera are a good example of a community of practice. They match the
three requirements that, according to Wenger, make a group of persons a community of
practice: the domain of interest, the community, the shared practice. First, their domain of
interest is similar: they are interested in cultivating their land, and to keep the land neat.
Their main preoccupations are the prices for agricultural products which are too low, and
the youth that is not interested in the land. They are a community as they interact, with each
other during the work or in the pub, or indirectly through the encargado. They share the same
practice of irrigating and cultivating the land. These practices are valued highly, and
discussed over and over again. When irrigators need to wait for their turn, they chat and
exchange knowledge on their agricultural practices. This community of practice shares a
problem, which is the continuity of their practices. They themselves have no problem with
following the irregular irrigation schedule, but the ones that might be interested in
maintaining the land in the future will not be able to combine the activity of irrigating the
land with regular office jobs. This is not considered to be a small problem. It is a problem
that is at the core of their being, as a central element in this community of practice is their
practice itself. When cultivation of the land stops, their common identity falls apart as well.
When the identity of persons gets challenged, it will lead to conflicts and people will
actively avoid that their identity will be placed at risk (Gray, 2003). And unlike the young
water users, the old farmers do not join in so many other communities of practice “what do I
have, I have my land, what shall I do without?” (Jose, when asked why he does not stop
working on the unprofitable land)
So, seen from this point of view, the identity of water users is not hindering change. It is
exactly the identity of the water users that is already at stake, and that makes it important to
change. I could classify the water users as an active community of practice. They know how
to find each other, and they have discussed their problem of the continuity of the agriculture
in Yunquera, and agree with each other that that is problematic.
According to Wenger, an active community of practice is learning, through their practices,
through their interaction. And within this stage, they adapt and develop (Wenger, 1999).
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When some of the core participants started talking about drip irrigation – long before the
official meeting for the modernization project started – drip irrigation appeared to match
their concerns.

5.2.2 At the family level
However, most of the farmers do belong to another social group: their family. Also within
the family, which I will analyze as a community of practice, we see this struggle for
maintaining certain practices. Agriculture is a typical men’s activity in Yunquera. Fathers
teach their sons to cultivate the land, and teach them how to irrigate. So, to be precise: the
community of practice is, in the irrigation practises case, not the family in total, but the male
family members. The sons of a water user can be seen as apprentices, they are appointed
certain tasks (guiding the water by moving away leaves and herbs, but not yet by changing
the locks for example).
Maria Jose, whose husband is an irrigator, explained why women do not irrigate: she never
learned how to irrigate, so that’s why it is impossible that she will work on the land, as she
does not even know how to do it. This rationale of Maria Jose explains the importance of the
period that sons work on the land of their father under their supervision. Without this period
of apprenticeship a son will not know how to irrigate, as these practices are closely related to
experience. Every terrace needs another period of irrigating, depending on their slope. The
earthen channels should be curved for certain trees, for others not. In short, it is very specific
knowledge.
However, the last years fathers do not get their sons to help them on the field. Fathers
understand and acknowledge that youngsters go to school in nearby cities to study. But then
at least they expect their sons to help on the land on Sundays. Cristobal explains that that is
exactly the reason why the young people do not like to work on the land anymore. Their
fathers force them to wake up early to do some small activities on the land on Sunday
morning, while these young boys had been drinking and partying the whole Saturday night.
They work on the land with a hangover, and get an aversion to these activities. A young
barman from Yunquera adds to this: “why should we be interested in agriculture? It is worth
nothing. Agriculture does not make money.”
And the effect of this is already described in the introduction of this thesis: an area where old
men cultivate their plots, and where the young do not come.
Of course, there are some families, some grandpa’s, fathers and sons, who adapted to this
situation. Grandfathers have been constructing swimming pools, where the family gathers at
Sundays, and where they all relax. This activity is more attractive for the sons, and also
includes the activity of women and daughters. Unfortunately, one needs money for this
solution. Others hope drip irrigation to be their solution: “the youngsters like computer
games and mobile phones, that’s what they are interested in. Drip irrigation can also be
linked to a mobile phone, then, my son will like it as well, haha!” (Manuel)
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5.2.3 Farmers as a mascot
It is thus understandable that old farmers are positive towards drip irrigation, it ensures the
continuity of their community of practice. But why does the voice of the old have weight?
Often the elderly are a minority group, who might not always be heard. But in this case, it
seems to be important. Middle-aged people are also enthusiastic about drip irrigation as it
enables them to cultivate the land while they have another job. But why wouldn’t they just
stop cultivating the land?
Again, we can refer to the identity of people, and the role that belonging to the community
plays. Many youngsters have left Yunquera to live in bigger cities, and the group that is still
in Yunquera, has a reason for staying. The main reason which informants give to live in
Yunquera is the tranquility of village live. Whenever possible, people complain about
Malaga, the big city, which is far away from the calm village live which is so close to nature.
So, besides the people who stay in Yunquera because they have no choice (for example
because of financial reasons) the people who have explicitly chosen to live in Yunquera did
this because they consider the quiet and relaxed village as an important element in their life.
They engage in the community of practice of Yunquera inhabitants. By living in Yunquera
(their practice) they belong to the community of calm people, living in close relation to
nature and able to make a hike through the countryside whenever they want.
When asked, Yunquera inhabitants refer to Yunquera as a place where people still make
wine from their vineyards, where horses are still part of the street live, and where old
farmers sell their fruits on the corner of the street. A large part of the Yunquera identity is
thus based on its antiquity and activities that stopped at other places. But without the old
farmers, this picture will not exist anymore. The Yunquera community of practice is thus
linked to the community of practice of old irrigators.
Especially newcomers in Yunquera value this antiquity aspect of their village highly. One
English immigrant, who integrates well in the village life of Yunquera, told me that he came
to live in Yunquera to join the Yunquera farmers ‘before it will be too late’. Los urbanos,
newcomers who came from the capital Malaga, stress the fresh taste of vegetables on the
Yunquera market and the beauty of the green terraces. In short, the community of practice of
Yunquera inhabitants needs its old farmers to keep its members. Again, drip irrigation is a
solution to keep the continuity in this community of practice.
The result of this is thus that a small community of practice can be an important element in
another bigger, related and at some places overlapping community of practice. The
Yunquera farmers are like the mascot of a football team. By sacrificing the old channels, at
least the farmers keep on cultivating their lands. I myself however doubt whether the
farmers will still walk around the village at any moment of the day when drip irrigation is in
place.
Now I want to revise whether the same is true for other communities of practice. Are there
more social groups who’s identity (partly) depends on the Yunquera farmers?
The Sierra de los Nieves Natural Parks identity is not dependent on the Yunquera farmers.
Rafael, the technical director of the park, makes explicit that the Yunquera farmers do not
belong to the natural park. They do love their surroundings, they often hike through the
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park, but according to Rafael they are not part of the park: the park should stay as natural as
possible. There are dry land farmers at the border of the park, but within the park there is no
agriculture. The Sierra de los Nieves Natural Park ecosystem should be in balance. Rafaels
main preoccupation is how to get more goat herders to herd in the Natural Park. He would
be proud to see a Natural Park were goats keep the grass low to avoid forest fires and where
a goats herder wanders, who can call the technical service of the park as soon as he notices a
problem. For him, the goats herder is the mascot, not the Yunquera farmer.
Then what about the other groups who have a stake in the drip irrigation project? Do they
also perceive the Yunquera farmer as something to conserve?
The Cuenca Mediteraneo del Sur bothers about the growing water use for consumption, and
tries to solve this problem by allotting less water to agriculture. According to farmers, they
are not so much concerned with agriculture. Policy documents (e.g. Junta de Andalucía,
2005) state that agriculture is not contributing to the economy of the region, and that the
available water can better be used for sectors with more potential. The Cuenca Mediteraneo
del Sur does not depend on farmers, they are not of importance for their identity, they are
only hindering their practice of water saving.
But for other institutions this is different. The ministry of agriculture for example is
concerned about their farmers, as Francisco Martin Ostos states. There is a diversity of
farming types in Spain, of which they can be proud. He compares the Spanish agricultural
diversity with that of Holland: “in Holland you have only cow farmers, haven’t you?” he
challenges me, “but we have all types of farmers, depending on our diverse climate and
geography”. He is proud on the Spanish agriculture, he has been reading a lot on this issue,
and likes to talk about it. He is not specifically concerned about maintaining the Yunquera
farmer, but more in general he is concerned about maintaining the diversity of farming styles
in Spain, in which he considers open channels and water distributors as a minor elements.
However, the reasoning of the interviewed government agencies differed from the reasoning
of the Yunquera inhabitants. While the Yunquera inhabitants state that a modern technology
is needed to get young people to work at the land, the government agencies focus on the
water availability. They foresee a lowering water table in the aquifers and expect that in the
future no water will be available. According to Alvaro Lopez Garcia from the Junta
Andalucía agricultural department, water scarcity would be the stroke in the neck for the
farmers who already struggle with their agricultural practices. But the result of their
reasoning is the same: drip irrigation would postpone the abandonment of the land, and
would thus keep the farmers community of practice alive.
But how about the persons who are against drip irrigation, the ones who do not consider
drip irrigation as progress? Don’t they consider the farmers to be an essential element in
Yunquera? They, too, have some aspects that they consider as crucial. Take for example Luis
Miguel the construction site supervisor, who does not like drip irrigation because the closed
plastic pipes give no space for birds to drink water. He refers to the farming in the
countryside as something that is already ending, something you cannot rescue by
implementing drip irrigation. According to him, the old farmers will die soon, and after
them, no-one will take over the land, no matter which irrigation method you use. But Luis
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Miguel does like Yunquera, and he does feel attached to it, because it is so close to the
natural park and the beauty of the diversity of plants in the fields. Luis Miguel is content
when he has seen a special bird, but when he looks at the farmers, he does not see life in
them. He has placed Yunquera in another category then I did: that of natural beauty instead
of cultural heritage.
And Loli, who used to guide tourists to the waterfall near the mill, what is it that she likes in
Yunquera? She likes to refer to the history of Yunquera, and she loves it that one can still see
remains of the Moorish invasion in Yunquera. When she complains about the disappearing
waterfall, she does so because the municipality is not caring about the history of Yunquera;
all the historic beauty is taken away. They closed the Moorish defense tower, and the
municipality made a parking lot from the main square. And now they also allowed Tragsa to
construct the plastic pipelines at the place where the water used to flow to the old water mill.
So, she is not so much bothered about the farmers, it is more the history of the irrigation
system that needs to be preserved according to her.
It is the same for outsiders like me, Harm Boesveld and water management students form
the Wageningen University: we love the history of the irrigation system and consider it
special. It is something that we couldn’t imagine that it still existing in Europe. We were not
thinking about the farmers separately, as in my perception, they automatically belonged to
the irrigation system. I expected that, when drip irrigation would be placed in Yunquera, we
would not see the old farmers walking through the village with their hoe anymore. Most
probably, they will irrigate at the moment that suits them, which is early in the morning or
late in the evening. But that is not what is important for all actors. For many, the most
important element is that the land will be cultivated as that is a part of their identity
In other words, my considerations were the opposite from the considerations of the
Yunquera villagers: I expected the farmers to disappear when drip irrigation would be in use
as the traditional farmers did not fit in the picture of modern technologies.

5.3 The role of cultural categories
I personally perceived drip irrigation matter out of place in Yunquera. In a traditional society
which was cultivating the land so close to nature it was impossible to have plastic tubes,
which I associate with industries and modern life style. Smits (2002) would say that I
perceived the drip irrigation as a monster, as it did not fit in the category that I had placed
Yunquera in.
However, while I was participating in the village community, I changed my point of view. I
understood how drip irrigation could help the younger farmers to keep on cultivating their
land and I saw the hope in the eyes of the older farmers. Drip irrigation would indeed sweep
away the old channels – but it could be a tool to maintain the work on the irrigated terraces
and to keep the orange trees bright green. I compared Yunquera with nearby villages, and I
saw other villages where no-one cared about their fields anymore. Either they were
overgrown by weeds, or the owners had constructed weekend houses on them. Nearby
Malaga, all the fields had changed into construction sites or golf courses.
Indeed, it was necessary that something would happen to enable the Yunquera inhabitants
to work on their land. After staying in Yunquera for a while, drip irrigation got a place in my
own set of categories: the category of maintaining the land.
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Smits describes the same about monsters. When a culture – or in my case, a person –
perceives a technology as a monster, it will try to tame the monster. Something should
happen to get the categories right and to have a place within them for the monster. Smits
argues that there are four methods to do so: to embrace the monster as if it were a saint, to
get rid of the monster, to change the categories within the culture or to change the monster
as such that it fits within the culture.
In my situation, the categories changed. Yunquera was not anymore ‘the place in Europe
where such a beautiful old irrigation system still exists’ but it became ‘the place in Europe
where such a beautiful agricultural situation still exists, but which needs to be rescued’.
Within that vision, drip irrigation eagerly fulfilled the role of rescuer. I thus changed the
associations towards the landscape and the irrigation scheme as such, that drip irrigation
had a meaning and it perfectly fitted in categories.
I do not think that other persons related to the modernization project in Yunquera also
perceived drip irrigation as a monster. It seemed that, by the time that I started my research,
every person had given drip irrigation a place as such, that it was meaningful to them,
positive or negative. Only Luis Miguel acted in such a way that he fits well in the symptoms
of monster taming, according to Smits theory. He drove his laborers crazy by demanding
from them that they hided the plastic tubes, he asked them to place natural looking stones on
top of the tubes, as such that it would look like a nice mountain path. It seemed to me that he
was changing the drip irrigation infrastructure as such that it fitted within his view of how a
mountain villages infrastructure should look like.
But we can not know whether he saw drip irrigation as a monster or not, as, according to
Smits, people will actively do something to get rid of the monster. For that reason, the
monster can only be temporarily (Smits, 2002).
It surprised me that English immigrants in Yunquera were not having the same associations
towards drip irrigation as I had experienced myself: I expected them to view the old
irrigation infrastructure as a part of the Yunqueras beauty. But in reality it is rather the
opposite. The old irrigation infrastructure is indeed related with Yunquera culture, but not
with the positive aspects of Yunquera culture: that of complex and informal regulations.
To understand this association it is important to know why these immigrants come to
Yunquera. But first, I will define this subgroup better as there are some immigrants that do
not fit in the community of practice that I will describe below. One English immigrant for
example fits better in the periphery of old Yunquera farmers, he joins them in their practices,
and imitates them.
It is the other group of immigrants that I will discuss here, the dominant group of
immigrants who came her not to enjoy the countryside, the history and the calmness of this
region, but because of three other aspects of Yunquera: 1) it is Spain, were taxes are low and
the pond-euro rate is profitable so you can live in more luxury from your savings/pension
than in England and 2) it lies at an hour drive from Malaga airport, and it is thus easy to fly
cheap to this location with holiday airlines. 3) it lies close to the Costa del Sol, which is
famous for its sunny days, but is not as expensive as the cities along the coast (personal
comm. with an estate agent working in Yunquera).
These are the main three aspects that trigger people to live in Yunquera. Culture and
language are not often thought about, most expect to be able to communicate in English,
which is indeed possible for people who live in Malaga city. But in Yunquera they have not
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so many possibilities to talk to Yunquera inhabitants in their own language, and when they
have followed a course in Spanish, it turns out that Yunquera inhabitants have a strong
accent, which can not be followed easily. Therefore, immigrants do not have so many
possibilities to learn more about the Yunquera culture. Also, they are not that interested in it.
When these immigrants discuss together issues about their live in Yunquera they relate
everything to what they know from England. Referring the irrigation scheme with
something in England is rather difficult, it works differently from the things they know from
England. Water is always available form the tap, and things that work in turns – collection of
garbage e.g. – are scheduled in such a way that your turn is always the same day of the
week.
The immigrants that I interviewed puzzled about how the irrigation turns worked. The
interviewed real estate agent asked me to explain the irrigation schedule in detail to him so
he could tell people when they could fill their swimming pools.
This process in which immigrants try to make sense of the still unknown elements of the
Yunquera culture seems similar to the process of making sense of technologies, which Smits
(2002) described in her monster theory. People want to make sense of the world around them
(Smits, 2002) and that is exactly what the immigrants try but still can not. When the old
infrastructure will be replaced by drip irrigation this problem will be solved: they do not
need to make new associations (or, in Smits words, to make new categories) but they can
then understand the drip irrigation system just like the tapped system they know.

5.4 The role of coalitions
There were persons who were hesitant towards the drip irrigation project, and others who
could name some negative aspects of drip irrigation. But they never took action to hinder the
drip irrigation project. In this chapter I will address the issue why these arguments were not
dominant enough.
The negative associations towards drip irrigation that I have described in chapter 4.2 were
not mentioned in a group. The negative reactions towards drip irrigation came from
individuals. These persons also mentioned that they expected to be the only ones thinking
about these contra arguments – Rafael the big landowner said that the costs wouldn’t be a
problem for small landowners, that he is the only person who would get in financial
problems. Loli the tourist guide stated that she was not backed by the municipality when she
complained about the ugly view on the pipelines. Anna said that it was ‘just her opinion’
which I shouldn’t take serious as probably others thought differently about this. Manuel the
bee-keeper whispered his opinion in my ear while we were in the bar. He was often kicked
out this bar when he was explaining his vision on ecology to others, because he caused too
much disturbance. Francisco Martin Ostos explained that he personally was not liking drip
irrigation in a natural area, but that his department at the ministry was in favor of drip
irrigation where ever it could save water, and he thus did not want to be open about his
opinion towards others. Also Luis Miguels reaction was similar: “I have got nothing to say in
this, the company accepted the job so I have to go along with this”. To conclude, most of the
persons who had negative associations about drip irrigation did not feel backed up by
others. According to Wenger, 1998, a community of practice starts when a couple of persons
are facing the same dilemma and they start looking for each other. But in the situation of the
above mentioned persons, they haven’t even started with looking for allies to form a
cooperation as they expected to find none.
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There is one exception on this, which are the farmers who are hesitant to believe that drip
irrigation will give sufficient water to the plants. This group is difficult to analyze, as the
participants overlap with the group of persons who are in favor of drip irrigation because it
will lead to more interest in agriculture in the future. This hope for the future dominates in
the group of old farmers, and while some may be hesitant about the functioning of the
technology, they don’t want to say that openly. It was through others that I got to know who
was doubting about the sufficiency of water, but never a person told me directly.
A second probable explanation why negative associations towards drip irrigation were not
strong enough to influence the project, is because these negative associations came to the
light when the project was already in process. Loli had no expectations about drip irrigation
till she saw the effects of the already placed tubes in the village. Francisco Martin Ostos had
already decided that this project was an interesting and challenging job when he first came to
Yunquera and noticed that all the farmers were old and that the crops were not grown for
economic purposes. Luis Miguels supervisor at Tragsa had already accepted the project
proposal. And by the time that Rafael started thinking about the costs of drip irrigation, the
investments were already done. But the persons who experienced negative associations
towards drip irrigation felt like the wrong person on the wrong moment when they noticed
the negative aspects. They do not fulfill any of the characteristics of the right person to
induce change that Gladwell (2000) identified, which included: 1) a connector to link the
persons with a message to the ones who can induce change, 2) the right information
specialist on who people trust, and 3) the skill of negotiating. Further more, there should be a
certain stickiness factor and the context, which includes time and space, should be right.

5.5 The role of the message and its context
The persons who did feel like the right person on the right moment were the farmers with
avocado farm plans. They had seen that farmers in the village cultivated avocado’s, and they
had also noticed that this was a risky business at the windy and cold slopes, so they knew
that they had to find a way to make the warm and humid valley bottoms cultivatable.
When the farmers who fancied avocado farms, of who some were also board members from
the WUA, proposed the plan of saving water with drip irrigation, it was very attractive as it
would give the possibility to use the saved water for the purpose of irrigating the valley
bottoms.
So it was the right moment: at this moment it was legitimate to propose drip irrigation as one
had to save a certain quantity of water before a meter would be placed on the pump, and
they were the right persons: the board members were at the right position of initiating this
change as the context made it legitimate. These people formed the ties between different
communities of practice. They were good connectors and were trustworthy as they had
contacts with the municipality, they were elected by the water users who would thus
support their plans as they had even voted for them because they wanted to have younger
innovative members. And, they had the status of WUA and were thus allowed to ask the
government for support.
The message that a meter would be placed on the pump was apparently not so dominant,
none of the interviewed farmers expected that to be a reason for drip irrigation. But when the
WUA board proposed drip irrigation as a solution to be more flexible with the irrigation
moments, people got enthusiastic. In this context, it fitted perfectly in the pre occupations of
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many of the water users, the message had a good stickiness factor. The elderly expected
their sons to take over the work, the younger fancied drip irrigation to take away the burden
of caring for the land and make it a weekend hobby, and the English immigrants expected
that they would finally understand at which moment they could irrigate.

5.6 The role of participation in social groups
As discussed in the conceptual framework, one can belong to different communities. I want
to revise whether the fact that negative associations towards drip irrigation have so little
power can be due to the fact that the persons who perceive drip irrigation negatively might
also participate in other communities of practice, in which drip irrigation is perceived
positively.
When I interviewed Loli the first time, we were in the old watch tower where the tourist
information point is based. During the interview her identity as tourist guide dominated. I
asked who I could speak to for getting information about the nature park, so at the beginning
it was clear for her in which setting we were. Furthermore, a colleague of her helped
answering the questions. Together, they advocated the meaning that tourist attach to
traditional irrigation: the waterfalls and old mills are romantic, and serve the value of
making touristic pictures.
A couple of days later, I spoke to her while we made a walk through the countryside
together with a friend of hers, who is the mother of the best friend of Loli’s son. Again, we
spoke about drip irrigation. She told me proudly that her brother was using drip irrigation.
She explained me how positive he was about his technology, and that drip irrigation was
really a way to make it easy to cultivate the land. It seems that within the newly created
setting, in which we were talking about family life, she attached different values towards
drip irrigation. It was the opinion of her brother that she advocated, and her first reaction
that drip irrigation is ugly was not coming to the front.
Apparently Loli does not want to make her voice heard about the negative associations as
that would lead to a cognitive conflict between the communities of practice in which she is
active? Gray, 2003 mentions about this issue:
“When individuals wear the mantle of their agency or organization, they likely will
display institutional identity frames.” (Gray, 2003, pp23).
These institutional identity frames might clash when a person works for two organizations,
she shows in an example with U.S. government employees. These employees work both for
the U.S. Forest Service and the U.S. Fish and Wildlife Service, and they often perceive a clash
of identities when they need to harvest timber for the Forest Service – as that could conflict
with the protection of endangered species.
The situation of Luis Miguel is similar: he used to be a forest engineer, and now got an
assignment as construction site supervisor from the same company. In the past, he has
shaped frames on how the perfect environment should look like, but now he should display
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the identity of a construction site supervisor. It is very likely that because of that dilemma
between identities, he did not wanted to express his negative associations towards the drip
irrigation plans.
For others, the participation in different social groups is one of the reasons to want drip
irrigation. For the water users who have an office job, it is difficult to participate in the water
use practices and to be present at their work every day. The two social groups in which they
participate claim them, but the two practices do not match. They need a solution to enable
themselves to combine both practices. Drip irrigation is such a solution, it provides the
flexibility to irrigate after work.
The same, on a more cognitive level, can be seen in the situation of the English immigrants,
who can make sense of irrigation practices when drip irrigation will be in use, as drip
irrigation can be understood with the cultural categories that they have developed in
England.

5.8 The role of irrigation modernization discourse
Above I discussed peoples positions in social groups and how that relates to their
standpoint. Here, I will discuss the influence of power.
Spain is combating inefficient water use by implementing modernization projects. This need
for modernization comes from engineers strong believe that irrigation will bring a better
future for the ‘backward’ farmers who still use traditional practises. They thus want to
improve these irrigation systems, which, in modern irrigation thinking, means that the ratio
potential/actual performance should be higher (Zwarteveen, 2006).
Especially in the catchment area Cuenca Mediteraneo del Sur, the goal is to use the water as
efficient as possible (Junta Andalucía). At the moment, government institutions are proud on
their advanced technologies for waste water use. The policy is to treat waste water from
urban areas, and to pump that back in reservoirs which serve as water source for agriculture
(Junta de Andalucía, 2006). Some years ago, a similar trend was to replace traditional
irrigation schemes into micro irrigation schemes, which often resulted in projects to
implement drip irrigation at the field level. During the time span 2000-2006, many water user
associations got the possibility to apply for funding of the Junta Andalucía and other
assistance was given by the national government, which partly used European Union
funding. Yunquera is an example where these two modern discourses on irrigation thinking
are used within the design. The goal of both trends – drip irrigation as well as waste water
use – is to use water efficiently, exactly at the place where it is needed (Consejeria de
Agricultura y Pesca, 2008). The water use practices of the small, traditional irrigation systems
is often contradicting this view. Their water use is, by the governmental agencies, labeled as
inefficient; they spoil water of a high quality and their cannels are leaking.
The modernization project of Yunquera, which goal is to change the water spoiling irrigation
practices in efficient water use, is not much different from the Ecuadorian Governments
attempts to modernize irrigation systems described by Boelens (2008). He explains how
‘unproductive’ indigenous irrigators are ought to become productive water users by
changing formal water rights. Boelens calls the plans of the politicians and engineers to
create an efficient irrigation scheme ‘ hydro political dream schemes’ : these are imagined
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irrigation schemes, which serve as a goal for engineers and politicians. These ‘ perfect’
irrigation schemes might be unrealizable in practice, but nevertheless, their power is very
influential. Engineers and politicians align with each other, they create together this desired
future state, and have the feeling that this hydro political dream scheme must be realized
(Boelens, 2008).
The situation in Andalucía is not very different from the situation in the Andes. In both
situations, the reality of the smallholders does not easily fit in the desired situation of the
ones who govern and design. In both regions, the government has a plan to get the small
holders ‘back on track’, to give the inefficient water users a place in their desired future by
changing water rights or changing technologies. In Yunquera, the farmers do not react
negatively on the solution of drip irrigation. Their own dream scheme is not so much linked
to efficiency, but they do want to be modern farmers. They do not want to stay behind, as the
often mentioned reaction on the old irrigation scheme shows when farmers shrug and say
“muy antigua…”. It is not what they want to be associated with, they have seen how in other
areas drip irrigation is in use. The majority of the interviewed farmers have migrated to
Germany and France in times of financial difficulties, they have worked on large scale
agricultural systems and also nearby, close to Malaga, they see how drip irrigation schemes
work, and that young laborers work on their field.
In order to join these trends, they align their views with the views of the ones who shaped
the dream schemes of efficient water management. By aligning their views, they open up
possibilities for themselves. Interaction between water users and state is, according to
Boelens, and also according to my data, not because of a common interest. It is because both
actors try to align the other as such, that they fulfill the role that suits them in their ‘program
of action’, their desired future plan
Let’s for example have a look at the remarks of Yunquera water users about water scarcity.
Some water users said that drip irrigation saves water, and that they need some scrutiny, as
you never know what the future will bring. Three years before conducting this research,
when drip irrigation was not yet a public plan, water scarcity was never mentioned in
interviews conducted by students. But by relating water scarcity to the future of the
irrigation scheme, water users get the possibility to ask for drip irrigation funding, and they
have linked the ideology of the politicians and engineers to their own dream of giving
Yunquera agriculture a future. A normal future, a modern future, in which youngsters will
participate.
All together, actors decided that drip irrigation would do good for Yunquera future, often
without knowing the reasoning of others behind this expectation. Some actors were doubting
about modernizing the irrigation system when they voted for this project, but, as Juan Oliva
stated “these people did not know, they lacked information, they were not aware of the
positive things it would bring”. These people, who voted against drip irrigation, were seen
as abnormal, or by some even as dumb. The other actors, voting in favor of drip irrigation,
had already created a ‘normal’ discourse on how to think about drip irrigation, and as that
were the accepted way of perceiving drip irrigation, it was not needed anymore to question
this perspective. According to an Englishman who attended the meeting, it seemed not to be
a meeting in which the start of the drip irrigation project would be decided – the start was
only confirmed with this meeting. Pro’s and con’s were not discussed anymore. Fox, 2000,
would describe this moment in which an actor network so sure about a certain solution, that
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it does not even considers other solutions for their problem, as an obligatory point of passage
(Fox, 2000). The ties between social groups, and their ties with drip irrigation, are too strong
to break. Other issues to maintain the land or to make the agriculture more worthwhile, are
not even considered anymore.
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6. Discussion and Conclusion
In the introduction of this thesis I described how I started this research with a question
which originated from personal feelings of antipathy, and which was also interesting in the
broader domain of agricultural innovation science. During the fieldwork for this study I lost
my aversion towards drip irrigation in Yunquera and I proposed a conceptual framework
which related to the culture of people involved to comprehend associations that they have
towards drip irrigation. This led not only to a better insight of my own construction of
meanings and the shift that my mind made, but also to clarifications on the associations that
others have towards drip irrigation. In this chapter I will describe my main findings and I
will reflect on the used methodology.

6.1 Social groups, identity and construction of meanings
To understand people’s linkages with others and drip irrigation technology I used diverse
theories which together formed a base to understand the associations that one has. Not all
theories helped in the same way. The monster theory of Smits was interesting as it initiated
my search for explanations on the cultural level, but seemed not to go much in depth on
group culture. Where Smits mainly uses the notion that cultures base their thinking on
analogies such as nature-culture, man-woman and the like, it was much more interesting for
my research to analyze in which linkages people think, say, for example: nature – Sierra de
los Nieves Park, culture – well maintained orange fields, man – irrigating, and the like, as
this approach followed more the approach of actor networks. The notion that people,
ideologies and artefacts are linked with each other and form a network does help to
understand that social groups are not isolated units which seems to be a unconscious
assumption that Smits has made.
To understand the relations between users of a technology, social groups towards they relate
and the implementers and designers of this technology, an actor network approach is highly
important as it provides a framework to understand the linkages between people, thoughts
and artefacts. But more is needed. An actor network does not include the dynamics in social
groups and how people derive their identity from different group’s cultures. Therefore, I
used the theory on communities of practice. Communities of practice, combined with an
actor network approach, allowed me to see how social groups are also depended on each
other and even defined by each other. This approach made the importance of continuity of
identity visible. It shows that strong associations towards drip irrigation are formed related
to people’s identity concerns.
Pinch and Bijker made explicit how technologies can be interpreted in multiple ways
depending on the problem that social groups face. This helped me in my research, as it
directed me towards not only investigating which problems one can have with a technology,
but also which general problems people face, and how a technology fits within this context.
By adding to this the actor network theory I came to the point that social groups’ problems
might be interlinked, and that while problems may be different, they can find the solution for
their problem in the same artefact. To understand how people transform a technology to
something that could be the solution to their problem, I used theories on framing, historiec
imprint and social learning. These theories base their insights the idea that people form
meanings based on people’s history and experiences with similar situations.
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Almost at the end of this researched I noticed that one element in my conceptual framework
lacked: the explanation how some associations towards drip irrigation became much more
powerful than others. To understand this, I used two different notions on power: first, I
analyzed the power of a good story, and by whom this should be told, second, I analyzed the
power of normalization, and the urge to go along with dominant discourses. While the later
gave me the possibility to place the drip irrigation urge in a broader context, including the
domain of engineers and policy makers, the first analysis of the power of a good story
enabled me to understand how this dominant discourse entered Yunquera and how it is
transformed to a sellable story.

6.1.1 Individual plans and common dreams of Yunquera’s modernization
project
This approach which included the networks of social groups and the process of constructing
meaning helped me to conclude that the cultural background of people involved did matter
in people’s taste of drip irrigation. Especially when people’s identity was at stake, they were
willing to change to drip irrigation as it would be an opportunity to continue their culture, as
can be seen in the situation of the old farmers who want to get youngsters interested in their
practices. The same, but on the individual level, can be seen in the story of the engineer, who
wants to prove that he is a good engineer. But the engineer is more than only an engineer, he
is also a person interested in agriculture and he is someone who loves natural beauty. As
people participate in different social groups and perform different identities, they do not
only have one set of cultural categories. At some points, the different social groups and their
practices do not match. This can be clearly seen by the group of water users who also have
an office job. They are expected to come at work every day at regular hours, but meanwhile,
they should be present in Yunquera to irrigate at moments which can not be exactly
predicted. Another social group facing this problem of contradicting cultures is the group of
English immigrants, who have created a set of cultural categories based on English practices,
while the practices that water users perform, and in which they are ought to participate as
well, are developed in Yunquera. These together do not match, the practices in Yunquera can
not be explained with the cultural background that they have developed in England.
In both cases, the practice of social groups do not go together; in the situation of the
immigrants it is at the cognitive level that they clash, in the case of the office workers it is
practically impossible to combine the two as it means that they should be present at two
places at the same time.
However, cultures are not static, and people learn and develop. They search for solutions to
overcome their problems which are related to their culture, and form allies with others to
develop solutions that work. They do so by creating good stories that match with peoples’
concerns. Therefore, a group of farmers who want to extend the irrigation scheme with
avocado farms does not mention that as a reason to start drip irrigation when they talk to old
farmers. They rather state that the youth will be interested in it, and towards the younger
water users they focus on the flexibility of drip irrigation. That the Cuenca Mediteraneo del
Sur planned to place a meter on the pump, is a story which was not backed up by a large
network, as it did not link to people’s concerns. But it did allow others to initiate a solution
for their problems, of which some were personal, and others were the main concern of all
participants in a social group. As different groups found a reason to be in favor of drip
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irrigation, they backed each other up. They constructed a shared, normal meaning for drip
irrigation, it became a ‘should have’. As such, a common vision started to develop: that of an
active, sparkling Yunquera community, which uses water according to current, modern
water management norms: efficient and precise.
The story of the people against drip irrigation is exactly the contrary. They were never able
to make their story heard as they did not form coalitions. Neither did they have a good story
to link their associations with others, and a majority of these associations developed at the
moment that drip irrigation already was normalized, which exercised a strong force against
their negative associations. And the fact that they were involved in multiple social groups
only disabled them to make their association explicit, as they also participated in social
groups which expected to benefit from drip irrigation.
By including social groups, identity and construction of meanings I was able to understand
the modernization project in Yunquera. People are linked up with more than one social
group, and together social groups form a network around a technology. Social groups
interact and together construct meaning. Participants are part of other social groups as well,
and their identities might be depended on each other.
Within networks people form opinions and they create and enforce shared dreams. When
many actors align and form ties with each other and a technology, they can create a truth
around it, which does not have to be backed up by technical aspects only. The label ‘modern’
might exercise as much power as the label ‘water saving technology’ or ‘beneficial’.

6.2 Potential of this approach for other studies on technology
adoption
This important function of a network makes it impossible for interventionist to expect that a
cost-benefit scenario focused on the user only would give a good impression of the possible
adoption of a technology, as it completely misses the strength that the network has on
making a dreamed future strong and powerful.
I will here propose an approach of looking at technology adoption which includes social
groups, identity and construction of meanings, simplified to four steps:
1) be aware that technology users participate in different social groups
2) involve also other concerns and problems than only these related to the technology
itself to know what people’s mind is at
3) People within social groups can face problems concerning their personal position in
(a) social group(s), or the (non) participation of others in their social group. Their
problems can thus be individual or shared by others.
4) A sellable story about a technology is much more important then the technical
features of this technology only, as long as it links up with peoples minds the story
can become powerful and considered as truth.
To understand how the linkages between identity, social groups and the construction of
meanings work is not easy as a researcher has a position in the network in which these labels
evolved. Later in this chapter will therefore deal with the position of the researcher in his/her
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network. First, I will give an example how the above mentioned approach could be useful for
other studies, also in other domains. The example which I will give relates to gender studies.
Based on the above mentioned insights, I do not believe that it is true that a person from, lets
say, the social group of women will represent in her talk the associations that women have
towards a technology. She is member of other groups as well, and she thus advocates her
particular place in a network which means that she can represent (intentionally or not,
voluntary or not) the ideologies of her family as well, just like she can represent the ideas
that she and her colleagues have, just as well the meanings that others in, lets say, the
supermarket or the sport club have. These ideologies might perfectly match with each other,
but my study has also shown that a loyalty dilemma can come up in which the person
should align with the most dominant ideologies, or the one that she has stronger ties with.
I deliberately choose to give this example with a woman. As can be read in this thesis, a
women like Loli fulfills different roles, and can thus not be labeled as ‘a woman’, meaning
that her association towards drip irrigation is that of a typical women. In my opinion this
mistake is often made, also by gender scholars who pretend to give people an insight in the
truth of women’s concerns towards technologies. The main mistake here is to assume that
people are in a social group, instead of my approach that people participate in social groups,
and take up different identities. Furthermore, social groups seem to be dynamic and they
search for solutions, which can include technology shifts. They fit their ideologies with
others as such that fits them best, therefore boundaries between social groups are vague.

6.2.1 Reflection on common approaches for technology adoption studies
This research in Yunquera has shown how current technology adoption studies are not
relevant to explain why people adopt a technology. The existing studies are too much
focused on the technology itself, and when a socio-technical approach is used, there is a lack
of looking at the broader network of people involved in the construction of meaning; often
only users are considered. To understand the situation of Yunquera, but also to understand
technology adoption in general, there was a need for an approach which also focused on a
human aspect which we would rather forget: less rational considerations are at stake, and a
cost-benefit analysis can not reflect the social processes in groups.
The most common approach of technology adoption studies is to compare costs and benefits
of a technology. When the costs of a technology will be equaled by the benefits, a farmer is
likely to adopt this technology. However, my study shows that there is a less tangible aspect
at stake, which is the dreamed future of actors. This dreamed future is not based on a cost
benefit analysis, but rather on concerns that a person has, and how a new technology could
be a solution to these. This dreamed future of a new technology is highly influenced by the
network in which an actor has a position, which is the second argument that I would like to
make.
Technology adaptation studies in general focus on the user of a technology. On forehand,
assumptions are made who will benefit from a technology, and how these users could be
best addressed. But users of a technology are not isolated, and thus do not form their opinion
on a technology only within their own sphere or only within the group of users. They form
part of a network, in which also other persons with ties to other social groups interact. The
influence of the network around a water user works in two ways. First, the network around a
water user forms the concerns that some-one has, it is the network in which problems come
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up and which the user wants to solve, and for which a new technology could possibly be a
solution. But second, it is the network which can make the new technology a true solution for
his/her problems. When also others in his/her network align with the view that a new
technology might be the solution for the concerns of a water user, stronger and more ties will
be formed around this possible solution, till the user sees this technology as the only solution
and his dreamed future depends on this technology. Therefore, approaching the user only
would miss a large part of the meaning that a technology has in a certain environment.
The third comment that I would like to make on technology adoption studies focuses on drip
irrigation specifically. Drip irrigation is promoted as a water efficient technology, which can
be highly beneficial for cash crops. Other aspects, mainly focusing on the relation between
crops and the localized water supply, are mentioned as positive characteristics, which might
be beneficial as well. However, no study mentions drip irrigation as a modern feature. The
powerful image of drip irrigation as a modern, innovative technology as opposite to the old
fashioned open channels is not mentioned, but does exercise much power on farmers who
want to avoid being looked at as backward, and it does exercise power on engineers, policy
makers and the like. Even the articles on drip irrigation who do not mention the power of
this modern image of drip irrigation do participate in the strengthening of this powerful
association. I consider it as important to make this explicit, as it enables all actors in debates
on drip irrigation to understand why we all long for drip irrigation, and why it is so difficult
to find reasons against drip irrigation.
Without understanding the web of social groups around a technology, it is impossible to
understand technology adoption. By acknowledging that people participate in multiple
social groups, it is easier to understand their wishes and concerns towards a technology.
Furthermore, the identity of one social group might influence the concerns of another group,
as can be seen in the situation of the old farmers who want to get the youth interested in
agriculture. They are aware of each others preferences, even when they are not present in
discussions.

6.3 Critical reflection on this study
I myself tried to participate in different groups and to fit in their categories in such a way,
that they would openly talk about their considerations. To do this, I needed quite some
creativity, but it resulted in interesting stories of others and a shift of my own thoughts. The
stories that I heard changed my own negative associations towards an association of hope;
also I hope now that drip irrigation will lead to a fruitful future of the countryside.
But I do not know the stories of every person involved in the drip irrigation project. In the
last week of conducting this research, José Mora, a water user, said to me
“You can ask me any question, I will always talk to you. I am not like the others, I
know how it is to be in a foreign country where you want to understand a culture. I
do not discriminate. Ask me whatever you want.”
I am aware that there can be many drip irrigation associations which I might have missed
completely. That will not only be due to the fact that not every one was willing to talk to me,
as José Mora suggested, but also because I might have missed certain associations because of
a lack of understanding. In talk, people suppose that the conversation partner has a certain
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pre-knowledge, which I did not have at all moments. Also this becomes clear with José
Mora’s remark. He stated: “I am not like the others” which I did not understand in the
beginning. When he said “I do not discriminate” it became clear what he hinted at, but still, I
wasn’t sure who he hinted at. Clearly, he expected me to have had confrontations with
others, which would have made me understand his remark. In the same way, I expect that I
have missed other hints and remarks of other people, which I could not understand because
I have not fully grasped all the pre-knowledge needed in conversations in all these different
domains which play a role in the modernization project in Yunquera.
There are other elements in this research to reflect on. In the introduction of this thesis, I
described which focuses innovation studies have and I named the scholars Caveness and
Kurtz (1993) who state that innovation studies should be done over a long period in time to
know how peoples opinion might change. I did this research in three months, and even
within this time space, some stories changed. At the moment of conducting this research the
main infrastructure got piped, and people reacted on this. The negative reactions of people
towards drip irrigation often focused on the piped infrastructure. I suppose that stories will
become different when the research will be done at other moments, let’s for example say on
the moment that the water users organization starts to collect money for the construction
costs or when it will turn out that the natural taste of fresh water has gotten a plastic smell.
As I state in my conceptual framework, cultures are dynamic and learn, and react to things
that happen outside their culture. The short time span of three months was not enough to
fully grasp the dynamics of people’s minds.
Another aspect that I want to reflect on lies at the start of this research. It was the assumption
that drip irrigation would only be profitable when farmers would notice water scarcity, or
when it would lead to economic profit. While starting this research, I concluded that these
two aspects were the most important and I assumed some other technical benefits as minor.
Among these minor benefits, the fact that drip irrigation makes the labor more flexible was
noted in many documents (amongst others, Brouwer et al, 1988) but I did not pay attention
to this. I expected a more a-rational reason to play a role in the modernization project. I do
not think that I made a mistake by underestimating the flexible labor aspect, as the
assumption that the reason should be found in the cultural level led to other insights as well,
which I would not have noted when I would have started with the assumption that I could
find a rational, cost-benefit related reason for drip irrigation.
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7. Recommendations
This study helped me with understanding my own fascination. I would recommend any
other researcher to follow his/her own fascinations and to make clear his/her own
perceptions. By explicitly mentioning my own reflections on the state of affairs and the
meanings that others attach to drip irrigation, I did not only motivate myself, but I also got a
better insight in the roles that cultural categories and cognitive associations play within the
field of technology because I could reflect on my own thoughts. I hope that this research
inspired others to take up this approach of making the researcher visible. It helps to follow
the track of the researcher and I consider it as more honest as the reader now knows who to
address.
Not only the approach is something useful to elaborate on. It is also the research area of
Yunquera that has showed me how much there still is to discover. As said before, even the
last days of conducting research I still came up with more questions then answers. A couple
of these questions are worth mentioning, as they can be conducted in a later stage of the
modernization project when the drip irrigation infrastructure will be (almost) implemented
at the field level.
The first question is the question that Juan Oliva posed me, which is: how will water users
react on the financial aspects of drip irrigation? It is the first moment that water users will be
addressed with the consequences of the drip irrigation infrastructure, and that they will
realize that there are personal consequences for the implementation of this ‘ hydro political
dream scheme’ . Or, in other words, it is the moment that the dream of drip irrigation is
made visible in the reality of finances. According to Aarts (lecture notes, 2008) a conflicts
makes visible one’s identity and one’s troubles. It would thus be a good moment to analyze
the differences between peoples expectations. Another question, which can be addressed by
the actor network theory, is how water users’ interaction with each other will change when
drip irrigation is in use. Will there still gather farmers along the channels to chat about
agricultural prices? Or will agriculture make a shift to the family domain, and will that be
the only domain in which water users discuss their daily pursuits? In other words, how does
the new technology impose and influence social interactions? The third question that
fascinates me, but which did not came to the foreground in this research, is the role of
women in Yunquera agriculture. In my research background I described how I assumed
women to have some kind of link to agriculture. They seem to have no link besides
processing the produce of the kitchen garden. I consider it fascinating that women rather get
employed for road construction then that they work in the agricultural sector. If any person
might do a research about this topic, I would be glad to read about it.
Last, I would like to make recommendations for fieldwork methods. I analyzed which
meanings a technology can have, and I did that by creating informal talks and some
interviews. It would be interesting to record everyday talk of water users, in order to know
which role drip irrigation place within their daily life. I would, for this purpose, use the
method of discourse analysis (see, for example, Edwards and Potter, 2001) which focus not
only on the words that people say, but also on the way it is said (with hesitation, with more
intensity or in relation to other words) and how others react on these. This enables a
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researcher to go more in depth how discourses are created, and which role a technology
takes in people’s live. It would be highly interesting to go more in depth on the question
how the discourse on drip irrigation is developed. The answer for this could maybe found in
following the network of drip irrigation technology. I assume this to be a network in which
scientific articles and agricultural development organizations together have formed strong
ties around the efficiency aspect of drip irrigation. It would be interesting to follow this
process over a larger time span – from the introduction of drip irrigation till the widely
spread of this technology – and to analyze how it has become such a powerful discourse.
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Annex 1
An overview of the interactions which leaded to the outcomes discussed in this thesis.
Informant
Encargado

1

Rafael

No.
of
interactions
>10

WUA board

2
3

Francisco
Juan Oliva

1
2

4
5

Paco Sanchez
Vice president

1
1

At his office
At his fields with drip irrigation

6

Antonio

5

At the construction site together with
José Luis Gamarro and the construction
workers, in the pub with his friends, at
the cemetery with Antonio, at his fields
together with Rafael el Gordo.

7

Miguel

3

While waiting for his irrigation turn
near the canal together with other water

Water users

Settings of conversations

Topics discussed

In the fields while irrigating, during
coffee visits on Sundays at irrigators’
weekend houses, at the office of the
treasurer of the WUA together with
WUA board members, in the pub
together with his helpers, in the pub
together with the barman, at the house
of his nieces.
In the fields while irrigating
At his weekend house together with his
family, at his fields while irrigating
with Rafael

The irrigation distribution, the labor
aspect of the old system, his relation
with the WUA and the irrigators,
availability of water, his love for his
fields, the construction of the
pipelines.

Waste water use and night irrigation
WUA motivations for drip irrigation,
youngsters in agriculture, finances of
drip
irrigation,
farmers
with
individual drip irrigation systems, the
history of the irrigation system.
Motivations for drip irrigation
Need to be innovative board, drip
irrigation advantages
Motivations for drip irrigation,
possibilities for cash crops, fairness
distribution system, progress of the
irrigation modernization process, role
of the WUA, reactions of farmers on
drip
irrigation,
youngsters
in
Yunquera
Agricultural knowledge, continuity of
this knowledge, disinterest youth.

known ties
with
2-5,
8,1114,16,17,1921,32,41

1,3-6
1,2,4-6,36,
20,21

1-3, 5,6,36
1 (brother),
2-4, 6,36
1-5,
20,21,32,36

9,10,15,18

8

José Mora

2

users, at Bonnies house to comment on
garden work
Together with Rafael el Gordo and
Diego at his field, together with his son
at the patio, alone at his field.

9

1

While waiting for their irrigation turn

1

While irrigating their fields

11

Group
of
irrigators at the
viernes canal
Manuel
and
Miguel
Two water users

1

In discussion with Rafael

12

Antonio

1

While visiting the fields with Rafael

13

Antonio

1

While filling his swimming pool for his
grand children

14

Rafael, Rafi and
son

1

After irrigating, in their weekend house

15

Bonnie

7

16

Gill and Allan

1

At her house, at her house with her
niece, at her house while Chapi visited
her, in the English pub, while visiting
Jesus, at the beach in Marbella, in her
garden while having discussions with
her neighbor Antonio about irrigation
turns, in her garden while Jose
commented at her garden work.
While driving to Coin

10

Water users,
emigrants

History of Yunquera, labor migration
in the 70th, social groups in Yunquera,
youngsters, knowledge on drip
irrigation, meeting on drip irrigation,
knowledge on agriculture
Future of agriculture, drip irrigation
near Malaga, youngsters

1,20,21,27,
32

Current irrigation system, economic
problems
The difficulty of combining irrigation
turns with office jobs
Irrigation practices and distribution,
his love for the land
His fight with his neighbor, Bonnie,
who can fill his/her swimming pool
first
Motivations for cultivating the land,
hobby element, role of women/ man
in
agriculture
in
Yunquera,
possibilities for youngsters
The position of immigrants in
Yunquera, language barriers, the
irrigation distribution system, water
bills, differences between Spain and
England, distrust and gossip from
neighbors
towards
English,
motivations to live in Spain.

7,9

The irrigation distribution system,
fairness of drip/traditional irrigation

7,10

1
1,20,21
15

1,23

7,13,16,17,2
3,24,25

15,17,25,26
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Water users,
using drip
irrigation

Irrigators,
helpers
of
the
encargado

Yunquera
inhabitants

17

Tom
Marylyn

18

and

1

At their house

Manuel

3

At his fields with drip irrigation,
together with his sister in the main
street.

19

Diego

2

While asking for his irrigation turn,
while turning on his individual drip
irrigation system

20

Rafael el Gordo

Several short
moments

Several times while irrigating, at the bar

21

Diego

Several short
moments

Several times while irrigating, at the bar

22

Loli

5

At the tourist office with other tourist
guides, in the main street with her
brother, with a group of sport friends,
at home with her mother and son, while
shopping.

23

Jesus

5

While measuring the irrigation channels
together with other WUR student, in
the pub while babysitting his son, while
visiting the fair in Ronda, at his studio

system
The irrigation distribution system,
clearness of drip/traditional irrigation
system
Economic situation agriculture, drip
irrigation, possibilities to earn money
with agriculture, hobby element of
agriculture, innovations in agriculture
Drip irrigation advantages, drip
irrigation technology, reactions of
others towards his drip irrigation
practices, motivations to start with it.
Price of drip irrigation, crop types
grown in Yunquera, difficulty to
combine irrigation practices with
office work, youngsters
Irrigation
distribution,
irrigation
methods
Tourist and their interest in irrigation,
history of agriculture in Yunquera,
cultural heritage in the Sierra de los
Nieves, the municipality and its
policy, women and their participation
in agriculture, drip irrigation as a
solution to combine work and
agriculture,
tourist
shops
as
possibility to make live in Yunquera
financially attractive.
Boredom of staying in Yunquera,
possible
entrepreneurship
possibilities, the doubt to buy land in
Yunquera, the problematic interaction

1,15,16

19,22

1,18

1,2,3,8,1114,16,17,19,
21, 32
1,2,3,8,1114,16,17,19,
20,32
18,30,38

14,15,35
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24
25

with English immigrants, the role of
the municipality in developing the
village

1
1

In the street, alone
At the bar

26

Chapi
Group of English
immigrants
Real Estate Agent

1

At the bar

27

Son of José Mora

1

At José Mora’s fields

28

José Antonio

1

At the central square

29

Owner
newspaper shop
Maria José
Anna

1

In his shop, with other costumers

1
1

With the walking club of women
At her work (cleaning the campsite)

(young) Barman
La cabana
Neighbors in the
calle de agua
(young)
Horse
trainers
Olive tree grower

1

In the bar

1

In the street

Entrepreneurial possibilities
Differences between England and
Spain
Motivations of English to come to
Yunquera, the problematic situation
of filling a swimming pool without
knowing the irrigation schedule
Reasons for working on the land,
economic problems, disinterest youth
Irrigation as a hobby for the retired,
history of rehabilitating the irrigation
channels, the need to do something to
come out of the financial crisis
Financial crisis, the unfavorable
situation of the fields in Yunquera
Why women do not irrigate
Whether drip irrigation would suit
fodder for horses
Why youngsters do not work in
agriculture
A future with drip irrigation

1

In the fields, while training their horses

Youngsters in agriculture

1

In the bar

1

At the municipality

Traditions in agriculture, women in
agriculture
Projects to develop Yunquera’s
agriculture, his ties with the WUA
board

30
31
32
33
34
35
Policy
makers

together with Bonnie, in the pub with
his friends.

36

Javi, Municipality
of Yunquera

7, 15
15-17,26
16,25

8

22

1,6,8, 20,21

23
3-6
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37

Alvaro
Lopez,
Junta Andalucía
Rafael, director
Sierra de los
Nieves Park
Federico
Manzano
Agugliaro,
location
chef
Tragsa Malaga
Fransisco Martin
Ostos, engineer
agricultural
ministry

1

Junta Andalucía office

Agricultural development, the role of
drip irrigation
Linkages Yunquera agriculture –
Sierra de los Nieves Park

39

1

Sierra de los Nieves office

1

Tragsa Malaga Office

Reasons for WUA’s to want drip
irrigation, drip irrigation projects in
the region

37,40,41,42,

1

Agricultural Ministry office Sevilla

39

José
Luis
Gamarro,
construction
supervisor
Tragsa

2

At the construction site in Yunquera, at
his office in Malaga together with
colleagues

42

Cristobal, junior
engineer Tragsa

2

43

Sebastian,
construction
worker

2

At the Tragsa Malaga office, in the field
visiting drip irrigation projects in
Malaga
At the construction site, in the news
paper shop

The design of the modernization
project, the reasons to get involved in
the project, diversity of agricultural
systems in Spain, the need to
conserve these.
Beauty of Yunquera and the natural
park, future of the countryside, the
dilemma of being a mountain
engineer and working on irrigation
infrastructure, the need to keep the
infrastructure of the drip irrigation
system invisible.
Why WUA’s want drip irrigation,
comparison of drip irrigation projects,
youngsters in agriculture
The unreliability of the construction
sector, the labor availability in
Yunquera now Tragsa is executing
this project

41

38

Related
to
the
construction
of
drip
irrigation

39

40

22

39,42,43

39,41

41
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