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ABSTRACT

Mankind survive only 3 days without water which clarify that water is vital and everyone must
access equally to water resources. This brings the necessity to manage water in a sophisticated
way. The Water Crisis 2007 in Greece, left many households to have no access to water and
showed the vulnerability of many cities. Hence, this work aims to analyze how the water
resources are managed in Greece and tries to determine the factors that affect water management.
Literature has been reviewed for background data and Nafplion, which dealt with water scarcity
in 2007, has been selected as the case study location. Two field trips have been made to Nafplion.
Qualitative interviews and questionnaires have been conducted with experts, farmers, local
people and local water authorities to discover if they are using and managing their water
resources as a whole or “rationally” for maximizing their self needs and interests as a tragedy of
commons. It has been discovered that farmers and local water authorities are taking “rational”
decisions for their self-interests and causing water scarcity and there are many structural,
administrative, economic, social and cultural reasons behind the mismanagement of water
resources in Greece that can create crises like 2007.

Keywords: Greece, tragedy of commons, CPRs, Integrated Water Resource Management
(IWRM), Water Safety Plans (WSP), EU Water Directive 2000/60/EU, pollution, salinization.
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1. Introduction
The summer of 2007 was a turning point for Greece; the extreme heat waves caused water
shortages as well as short droughts in the mainland as well as in the islands (Ehmer, 2008). The
water shortages affected tourism and agriculture industries which led Greek economy to slow
down (Ehmer, 2008). The 2007 Crisis showed that, Greece is vulnerable to warmer summers and
management of water resources has a great impact on the water scarcity. In addition to the
management, the “rational” decisions of the water consumers whom are mainly the farmers in
Greece had an additional impact on the Water Crisis 2007. It was discovered in Nafplion (which
is the case study of this work) that the farmers have been overcharging water resources through
approximately 12.000 illegal boreholes and they have been using extensively fertilizers that
contain nitrates.

This discovery has brought the question of the farmers’ impact on the local water authorities and
the National Water Directive 2003 which is the transposition of the EU Water Framework
Directive 2000 that exist in the legislation. It was discovered during the field trips in Nafplion
that there has been street demonstrations by the farmers when they were about to be suspended
because of their illegal activities or when there was an increase in the water pricing by the local
water authorities. On the other hand, corruption and red tape seem to play important roles in the
decisions of the local water authorities as well since juice producers have been polluting the
water resources of Nafplion, so, there is a set of complex factors which affect the water resources
management in Greece. For that reason, it is aimed to explore the management and long term
protection of the water resources in Greece.

The work is consisted of nine sections and introduction part is the first section. The second
section is defining the research question and the delimitations of this work. The following section
is discussing the conceptual framework of this work. The fourth section is the research process
section in which the methodologies of this work and the research ethics have been analyzed. The
fifth section is consisted of four sub-sections which are providing background information on the
water resources management and National Water Directive 2003 in Greece.

The sixth section is focusing on Nafplion and providing background information on the water
resources of Nafplion which is the case study area of this work and Eastern Peloponnese Water
District where Nafplion belongs to. The following part contains the results of the field trips that
were made in Nafplion and this part is divided into four sub-sections. The first sub-section is
focusing on the perceptions of the private consumers. The second sub-section is focusing on the
perceptions of the farmers. The following sub-section is focusing on the perceptions of the
government officials and water company officials and the last sub-section is focusing on the
perceptions of the activists. The eighth section is consisted of five sub-sections which discuss the
elements, causes and features of the Water Crisis in Nafplion. Finally, the ninth section is the
conclusion part in which the final analysis of this work has been made.
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2. Statement of Purpose
Greek cities such as Nafplion are still facing difficulties with their water resources and there have
not been significant changes after the Water Crisis 2007 since important sectors such as tourism
and agriculture have been affected dramatically as it will be analyzed in this work. Greece has
transposed the EU Water Framework Directive 2000 into its legislation and Greek governments
have been working on the implementation table of the directive. One of the key points of the EU
Water Framework Directive 2000 is the Integrated Water Resources Management (IWRM)
approach which aims to control and manage water resources effectively while it also aims to
prevent water scarcity in long-term basis. Hence, the whole situation in Greek cities such as in
the case of Nafplion might give a hint that the EU Water Framework Directive 2000 and the
IWRM approach have not been comprehended well. Consequently, all of these factors bring
many questions to the mind such as:

 What are the elements of the Water Crisis in Greece?
 What are the causes behind the Water Crisis in Greece?
 How do “stakeholders” (water authorities, government officials, private consumers,

farmers, etc.) deal with the Water Crisis in Greece?
 What is special with the Water Crisis in Nafplion?
 How can IWRM approach help to solve this situation?

There can be many other additional questions to the ones above. All these questions create the
necessity to conceive a research to explore, analyze and discuss the current policies, elements and
causes behind the Water Crisis in Greece. Consequently, the research question of this study is:
How is the management and long-term protection of water resources and what kinds of
difficulties exist in practice in the implementation process of the EU Framework Directive
2000 in Greece?

2.1. Delimitations
The scope of a research sometimes can be wide if the research is done for governments,
organizations or corporations that are providing enough funding, time and personnel (Somekh;
Lewin, 2005). This work is trying to analyze some percentage of the situation in Greece and the
scope is not wide due to limitations. Personnel limitation was a major factor behind the limited
scope since it was not possible to make more interviews and questionnaires with more people.

There was also the problem of language barriers as it will be discussed below in the research
process section and this created major challenges in some part of this research. In particularly,
time limitation was a major factor and it was interrelated to funding. It might be possible to make
a longer field trip if there was enough funding. Nevertheless, it was believed from the beginning
of this research that analyzing water resources management in two different water districts can
provide much more productive analysis while making it possible for a comparison among water
districts as well but due to limited time, funding and personnel, it was not possible to achieve this
goal.

In short, this work is limited to one water district in Greece with a special emphasis on the
management of the water resources. Further analysis of the other 12 water districts and their
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water resources management can provide a major resource for the academicians, authorities and
the public but this requires enough time and funding.

3. Conceptual Framework
In this section, theories and concepts which are relevant for the research question will be
analyzed. The section is divided into three sub-sections and the first section is based on the
common pool resources (CPR’s) as well as tragedy of commons theory. Second section is based
on Hirschmann’s exit and voice theory. The third section is based on the concepts of Integrated
Water Resources Management (IWRM), Water Safety Plans (WSP) and the ideas behind the EU
Water Framework Directive 2000.

3.1. Common Pool Resources
As Ostrom (1990) mentioned in her work, Common Pool Resources (CPRs) refer to natural or
man-made resource system which is sufficiently large as to make it costly to exclude potential
beneficiaries from obtaining benefits from it use. In order to understand CPRs, it is a necessity to
distinguish a resource system and the flow of resources units which are the products of the system
(Ostrom, 1990).

A resource system can be a groundwater basin, a stream, a lake, etc. while a resource unit can be
cubic meters of water withdrawn from a groundwater basin (Ostrom, 1990). In other words, a
resource unit is the harvest from a resource system and there cannot be a resource unit unless the
resource system exists. Ostrom (1990) defines the ones who have rights over the resource units as
appropriators. An appropriator usually uses the resources units that s/he withdraws and they use
them as inputs to production processes (Ostrom, 1990).

The decisions and actions of CPR appropriators to appropriate from and provide a CPR are
usually similar to rational individuals that are in complex situations (Ostrom, 1990). Hence, the
decisions of a rational individual usually depend on the outcomes which involve costs and
benefits (Ostrom, 1990). In addition to this, Ostrom (1990) mentioned that there will be always
rational individuals who will ignore norms and act as opportunists when they find the chance and
adoption of norms may not totally finish opportunism.

In Nafplion which is the case study area of this research, rational individual decisions were taken
according to the outcomes which include costs and benefits by the “stakeholders” who include
farmers, private consumers, etc. These rational decisions were taken in an opportunist manner
and the decisions ignored norms. Farmers’ rational decisions to dig illegal boreholes and
overcharge water when there are water shortages for the purpose of having profit through
exporting agricultural goods, can be a good example for this. Another example can be found in
the rational decision of the hotels to build their self-desalination plants not to face water shortages
when it would create more harm to water resources in the future. More examples will be analyzed
later in this work.

Meanwhile, Hardin (1968) mentioned that a rational man would take the decision of discharging
his wastes to the common resources such as rivers instead of cleaning them because it will cost
him a lot. Modern society is abusing the environment and it is not a question of taking something
out of the commons, but of putting pollution in the resources (Hardin, 1968). By using the term
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rational man, Hardin (1968) analyses the person who would take decisions to maximize his self-
interests even if these decisions will create harm to the other people (commons) as well as to the
environment and this is the tragedy of commons. Nevertheless, on contrary to Ostrom, Hardin
(1968) mentioned that opportunist decisions can be stopped through coercive laws and taxing
devices that can make the costs less for pollutants.

If there are no coercive laws and taxing devices, the infringement of somebody’s personal liberty
and rights show up (Hardin, 1968). This means that people can do whatever they can including
stealing someone’s right over water resources to maximize his or her needs. For example, using
extensive fertilizers to grow agricultural good faster and lead pollution as well as salinization is
an infringement on the other appropriators who benefit from the resources as it happened in
Nafplion.

3.2. Exit and Voice
As Ostrom (1990) mentioned, individual rational strategies bring irrationality to collective
strategies. These individual rational strategies can be seen as leaving the system as Hirschman
theorized, exit is a reasonable choice, the resort to voice decreases (Hirschman, 1970).

An example can be given from the case study of this work. In Nafplion, there are 12.000
boreholes which are built by the farmers and many of them are illegal. Many farmers decided to
build these illegal boreholes since they did not want to demonstrate on the streets against the
government because to leave the pipeline system was more reasonable than to demonstrate as it
will be analyzed later in this work. Kjellen (2006) defines this as spaghettization which is using
illegal self-pipelines instead of using legal pipelines where there are many users and this is
“thinning out” of the network.

Nevertheless, Hirschman (1970) also mentioned that if exit is not a reasonable choice than the
voice increases. According to the example above, this means that if the farmers in Nafplion notice
that it is not possible to dig illegal boreholes, they might go to demonstrate on the streets against
the government officials to have access to water resources.

In short, rational strategies are highly related to the circumstances. If there is a chance to leave
the system, a rational individual will take the decision to leave but if there is not than the rational
individual would protest to change the circumstances.

3.3. Integrated Water Resources Management (IWRM) and Water Safety
Plans (WSP)
Hardin (1968) mentioned that there should be a change in human values or ideas of morality to
fight with tragedy of commons and this can be only changed by coercion. Of course, coercion
does not mean to use physical force. The coercion should be through legal devices such as
directives, enactments, etc. (Hardin, 1968).

The EU Water Directive 2000/60/EU may be one of these legal devices which bring coercion.
After the IPCC Reports released, it was understood by the EU officials that climate was under a
change and there was uncertainty how it was going to effect as a result the EU took the initiative
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by passing directives such as the Water Framework Directive 2000/60/EU with the thought of
preventing the future dangers of the uncertain changing climate conditions (Kaika, 2003). The
directive set standards for the protection of quantity and quality of the water resources with the
thought of preventing future rational individual strategies and creating equal access to everyone
when there are less water resources (Kaika, 2003). In order to achieve these goals, the directive
uses the IWRM approach as a tool.

IWRM approach is a useful tool to deal with current and future threats by creating adaptation
strategies. IWRM can help to solve the water crisis since it is providing a framework that is
robust, flexible as well as adaptive and it focuses on the water quantity and resource management
(Elliot, et al., 2011). At the same time, IWRM is focusing on integration between sectors that
involve in the water usage and water management (Mylopoulos, Kolokytha, Elpida, 2008). This
means that there is a cross sectorial integration of development policy goals (Elliot, et al., 2011).
And these policy goals can be for the current and future problems with the water resources.

On the other hand, IWRM approach is useful for the countries such as Greece because of
fragmentation among individual sectors as it will be analysed later. IWRM creates coordination
and cooperation among these sectors, enhance stakeholder participation, transparency and cost
effective local management (Mylopoulos, Kolokytha, Elpida, 2008). Nevertheless, it is not easy
for the countries that face major economic, administrative, social challenges to benefit totally
from the IWRM approach since it requires stability in the government (Elliot, et. al, 2011).

In addition to IWRM, Water Safety Plans (WSP) is used effectively since they address
particularly on the issues of water quality and water safety (Elliot, et al., 2011). Since IWRM
addresses only water quantity and water resource management, WSP can bring contribution. For
that reason, IWRM and WSP approaches should be used together. Saline intrusion, physical and
chemical contamination of water bodies as well as cyanobacteria activities increase in the last
decade (Elliot, et al., 2011).

This brings the necessity to have approaches regarding the water quality and water safety because
there can be always opportunism among the appropriators as Ostrom (1990) mentioned. It is true
that quantity is important but without quality and safety, it means almost nothing. Contaminated
water can lead massive plagues and even deaths. Saline intrusion can destroy the freshwater
resources and it is very hard to desalinate them. For that reason, WSP is an important approach
and in a country like Greece where agriculture is the main water user, it is a must to use.
Nevertheless, as it will be analyzed in this study, there are only traces of this approach and it has
not a significant importance for the authorities that take decisions.

The long and the short of it is that, IWRM is an efficient approach to manage water resources and
it is a useful tool to implement the requirements of the EU Water Directive 2000/60/EU. The
implementation of the directive and usage of IWRM and WSP can differ from country to country
since EU Water Directive 2000/60/EU is created by a multinational organization. There might be
even differentiations from regions to another and even from one city to another. In other words,
the directive is not created by the local governments or the private consumers and to implement it
in the local areas is a challenging factor especially for a country that has massive economic,
social, political and administrative problems. Greece is one of these countries where the
implementation is overlapping as a result of these problems. Further analysis will be made later
in this work.
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4. Research Methodology

4.1. Introduction
This work is aimed to explore, analyze and discuss the water resources management in Greece.
For that purpose, two field trips were made in Greece which took place in 2009 and in 2012. The
first field trip was made to Athens and the first case study area of this work Nafplion under the
Water Resource Management and Problem Solving – Focus Greece course at the Stockholm
University and the data was gathered together with a small research group that was consisted of
three students including myself in 2009.

The second field trip was made in this year individually by me again to Nafplion. In both of the
field trips, it was aimed to contact all the parties that take part in the water resources
management. These parties include government officials, local water authorities and activists. On
the other hand, it was a necessity to contact the water consumers which include private
consumers and local farmers. Below more detailed of the research methodology can be found.

4.2. The Field Trip in 2009
As it is mentioned above in 2009, a field trip was made to Greece for the Water Resource
Management and Problem Solving – Focus Greece course for seven days. Athens and Nafplion
were the cities that were visited during this field trip. In Athens, there were visits to historical
sites where examples of Ancient Water Resources Management in Greece can be seen and the
duration of stay was two days.

The main research area was Nafplion which is located in the Eastern Peloponnese region where
the climate is semi-arid and there are seasonal rains. During this field trip for five days in
Nafplion, almost twenty five students were divided into sub-groups to make individual
researches. It was a quite difficult research due to language barriers, bureaucracy and the tensions
between the farmers, local water authorities and local people.

There was extensive help by Mr. Christos Giannopoulos and the Harvard Centre for Hellenic
Studies (CHS) for helping each individual research group to get in contact with local authorities
and pass the bureaucratic barriers. Hence, this extensive aid made it possible to meet the local
water authorities as well as academicians who are making research in the area. The sub-group
that I involved was consisted of three people including myself. Mr. Gael Sorey and Ms. Christy
Chamy were my group members during the field trip.

Due to time limitations and bureaucratic barriers, it was possible to make qualitative interviews
with the “stakeholders” that include local water authorities, government officials and activists.
The knowledge of the research group was also limited due to the limited academic resources
available in English or in other languages rather than Greek to collect data before the field trip. In
addition to this, there was also time limitation since the field trip was only five days. To sum up,
if there were academic resources in English which contained information about the water
resources management issues in Nafplion and if there was no time limitation, it might be possible
to make non-profound quantitative interviews which contain closed questions.
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4.2.1. Qualitative Interviews with the “Stakeholders”
As it mentioned above, there were delimitations in this field trip which led to have a smaller
scope of research than it was expected. During the field trip in 2009, the research methodology
was based on qualitative interviews rather than quantitative interviews. After the contacts which
were arranged by Mr. Giannopoulos, the main aim was to ask the “stakeholders” that include
local water authorities, experts, local activists, etc. as many questions as we can since the
research groups’ knowledge about Nafplion and its water resources was limited at that moment.
Consequently, the scope of the research was small and this brought up the idea of using high in-
depth interviews with open questions.

As Somekh and Lewin (2005) mentioned in their work, qualitative research interviews help to
bring deeper understanding of the feelings of the interviewees and the issues and conflicts that are
taking place in these areas where the research is done since they are investigating the data of
everyday life. This created an advantage for the research group to gather data and analyze it at the
same time, since qualitative interviews usually assist data collection, methodology and theory to
be interrelated to each other due to their cyclic characteristics (Somekh and Lewin, 2005).

Hence, the interviewees became more important for our research group due to the reasons above.
It was possible to interview five “stakeholders” in Nafplion who have knowledge and
responsibility about the water resources management in Nafplion. The names of these
“stakeholders” are kept anonymous and more detailed information can be found below in the
research ethics part of this work. The “stakeholders” are:

 Water Treatment Plant Official – has knowledge about the water resources issues in the
Greater Nafplion Area and has been in the office over than 20 years. Interviewed at the
Harvard Centre for Hellenic Studies (CHS) in Nafplion on 02/12/2009.

 Water Company Official 1 – has been working in the Greater Nafplion area for the private
water company more than 11 years and has an important part in the water supply to
private consumers. Interviewed at the CHS in Nafplion on 03/12/2009.

 The Teacher – Professor at the Music School of Argolida in Prosymme – has created a
special interest in the water resources management after the Water Crisis 2007, has an
activist role in the local community, and has a plan to create a Non-Governmental
Organization (NGO) in the Greater Nafplion Area which include small towns of Nea
Tryns and Medea. Interviewed in Nea Tryns on 03/12/2009.

 The PhD Student – has been studying Geology at the University of Athens and has been
researching the problems in the water quantity as well as water quality in the Greater
Nafplion Area for more than 5 years and has an activist role among the local population in
Nafplion. Interviewed in Medea on 02/12/2009.

During each interview, each interviewee talked for almost one hour. Each interview was attended
by other students from different sub research groups as well. The interviews were recorded
through note taking and there were at least two students in addition to our sub group who were
taking notes during each interviewee’s speech. The interviews were all made in English and there
was no translation needed. All of these interviews were done from 2nd of December until 3rd of
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December in 2009 in Nafplion. Most of the written notes from the interviews were exchanged
between our group and the other sub groups. So that, the parts that might have been missed
during the interview, could be maintained and there was also exchange of data from the
interviews.

4.2.2. Additional Resources
In addition to the four qualitative interviews with the “stakeholders”, some additional resources
were also used during the Field Trip in 2009.

First of all, a separate interview was done with a local journalist specialized in environmental
issues and quite critical to the government officials in Nafplion and the Eastern Peloponnese
region. The interview was done in German by Clemens Hellemeier and Andrea Kurzbein who
were other students during the course and native speakers of German. With our sub groups’
special request Clemens Hellemeier and Andrea Kurzbein translated the interview from German
to English and made it possible for us to use it as research data.

Secondly, a resource research was made one more time at the Harvard Center for Hellenic
Studies’ (CHS) online library with the assistance of the Harvard CHS staff. During this resource
research, some new articles in English were discovered which could be only accessed through the
online library of Harvard CHS. These articles were printed with the help of Harvard CHS and
were harmonized with the findings of the interviews. Meanwhile, there was a seminar taking
place at the Harvard CHS by an important expert, Professor Ilias Mariolakos of University of
Athens who is specialized in the water resources management in Greece and mythology. The
seminar was very useful to understand and analyze water resources management in Greece in
time and space.

All of these findings from the Field Trip in 2009 have an importance for the research process of
this work. First of all, the findings enlightened the research sub-group about the water resources
management issues in Greece. Secondly, the findings from the qualitative interviews as well as
additional resources created a database for this work. Nevertheless, due to time limitations and
language barriers, it was not possible for the research sub-group to conduct surveys or
questionnaires and make interviews with the consumers of water resources (private consumers as
well as farmers) in Nafplion.

This situation left many questions to be answered such as the awareness of the consumers on
their water resources availability and their knowledge about the water scarcity in Nafplion.
Consequently, the research question of this work could not be explored in 2009 due to data
limitations and it created the necessity to make a second field trip to Nafplion.

4.3. The Field Trip in 2012
As it was mentioned above, the first field trip in 2009 was not enough to answer many questions
related to the awareness and knowledge of the water consumers on the matters of water availably
and water scarcity. Therefore, it created the necessity to make a second field trip to Nafplion and
a second field trip was made on March, 2012. The field trip took place from 12 th of March until
23rd of March for about 11 days and the finance of the field trip was individually supplied. Prior
to the field trip, an intensive Greek course was attended in Istanbul, Turkey for being able to
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contact people who cannot speak in English and have the capability to contact as many people as
it is possible.

The conditions in Greece were quite different than they were in 2009 and the marks of the
economic recession and social conflicts were visible among the local population and the
government officials. For that reason, it was not quite easy task to convince private consumers or
farmers to share their opinions through interviews. This led a change in the research plan and
questionnaires became the premier method to gather data instead of interviews. Nevertheless,
four more additional qualitative interviews were done with “stakeholders”.

4.3.1. Qualitative Interviews with “Stakeholders”
As it is mentioned above, it was possible to do four more interviews with the “stakeholders”
during the second field trip which took place this year. These “stakeholders” include a water
company official, a tourism information centre official and two farmers who work in the Greater
Nafplion Area. Interviewees were selected on the knowledge basis which means that it was aimed
to choose the interviewees according to their knowledge about the water resources management
and water scarcity issues in Nafplion. Below are the details of these four “stakeholders”:

 Tourism Information Center Official – has been working in the tourism sector for more
than 30 years and has witnessed the effects of the Water Crisis 2007 in Nafplion.
Interviewed at the Tourism Information Center in Nafplion on 21/03/2012.

 Water Company Official 2 – has been working for the private water company that
supplies water to Nafplion for more than 15 years and has an efficient role in the
decision process of the water supply to Greater Nafplion Area. Interviewed at the
Private Water Company Office in Nafplion on 24/03/2012.

 Farmer 1 – has been working as a farmer in Drepano which is a small village nearby
Nafplion where there are mostly orange tree cultivations. Interviewed in Drepano on
24/03/2012.

 Farmer 2 – has been working as a farmer in Nea Tiryns which is a small village nearby
Nafplion where many orange tree cultivations and the ancient Mycenaean Dam is
located.1 Interviewed in Nea Tiryns on 24/03/2012.

The interviews with the Tourism Information Center Official and Water Company Official 2
were done in English. Nevertheless, other two interviews which were done with Farmer 1 and
Farmer 2 were done half English and Greek. Nevertheless, Farmer 1 had a quite good English
level and helped to do the interview with Farmer 2. At the same time, Farmer 1 assisted me to
conduct questionnaires to the other farmers which will be discussed below. Actually it was
crucial to have the assistance of Farmer 1 since Farmer 2 and other farmers understood that the
research is not done by the government officials or water company officials. Nevertheless, many
of them still did not want to be an interviewee and they did not want to be a part of research due
to security matters.

1 Please view Appendix V for viewing the plan of the Ancient Mycanean Dam which was used for diversion
purposes thousands of years ago and is historical evidence that Greeks were successful to control the water.
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In addition to the interviews, there was a chance to meet and have a seminar about the water
scarcity issues in Nafplion with The Teacher who is an interviewee from Field Trip in 2009 and
his students at the Music School of Argolida in Prosymme. This was a useful seminar to analyze
the point of view of the future generation about the water issues. However, in order to understand
the perceptions of the “stakeholders” rather than government officials, water company officials,
activists, etc., there was the need to conduct questionnaires among private consumers and local
farmers. For that reason, questionnaires were created especially for private consumers and
farmers as it will be discussed below.

4.3.2. Questionnaires to Private Consumers
The consumers that are living in Nafplion had almost no access to water resources during the
Water Crisis 2007 as it will be analysed later in this work. Hence, there was a crucial need to
analyse the views of the private consumers in Nafplion on the matters of water availability as
well as water scarcity.

As it was discussed above, it was not possible to make interviews with a lot of private water
consumers due to language barriers as well as security matters. For that reason, questionnaires
were created, translated into Greek and conducted by me to analyse their point of views.2 These
questionnaires were conducted only in the town centre of Nafplion and both Greek and English
used. Nevertheless, there were sometimes language barriers between me and the respondents
since my Greek level is not advanced. However, since many of the respondents spoke little bit
English, it was possible to conduct the questionnaires.

The selection process of recipients was based on their professions and they were asked in Greek
about their professions before responding the questionnaires. It was avoided to inform the
recipients what the questionnaire was about, before they mention their professions. The reason
why the questionnaires were conducted in this way is linked to research ethics as well as research
plan.

It has to be noted that it was planned to conduct different questionnaires to the local farmers to
have a deeper analysis on their perceptions. Hence, these questionnaires were not conducted to
the farmers in the Greater Nafplion Area. It was avoided to conduct these questionnaires with the
“stakeholders” that include private water company officials, government officials, activists, etc..
There are two reasons behind this decision. First of all, some interviews had already been done
with them in 2009. Secondly, there were questions such as question number 4 that was related to
the trust in the decisions of the officials in the questionnaire, which could not be answered
objectively by the “stakeholders”. Consequently, it was not possible to conduct the questionnaires
to the people who had a part in the government or private water company.

In total 45 people responded the questionnaires but there was almost 150 people who did not
want to be a recipient for the research due to security matters or some other reasons such as not
having enough time to respond the questionnaire. There were also 3 farmers and 1 government
officer that were not asked to be recipient to these questionnaires due to research ethics and plan.
In these questionnaires, there were five questions which were linked to water availability, water

2 Please see Appendix - VI for a copy of a questionnaire that was conducted  in Greek to local people regarding the
water resources in Nafplion.
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quality, local water authorities’ decisions, water resources management and water pollution in
Nafplion to analyse the private consumers’ awareness and knowledge. The results of the
perceptions of the private consumers can be found on 7.1. Sub-section of this work.

4.3.3. Questionnaires to Local Farmers
It was crucial to analyze the views of the farmers because they have the lion share in water use
according to the “stakeholders” that include government officials as well as activists in Nafplion.
On the other hand, local farmers are seen as the main polluters of the water resources due to their
irrigation and cultivation activities by the “stakeholders”. For that reason, after analyzing the
private consumer’s point of view through questionnaires, it was time to analyze the local farmers’
point of view on the water resources in Nafplion.

A separate questionnaire was created and translated into Greek by me.3 These questionnaires
were conducted in the neighboring towns of Drepano, Midea and Nea Tiryns which are located in
the Greater Nafplion Area. These three towns were chosen for conducting the questionnaires
since most of the orange trees cultivation takes place in these towns and there is extensive water
usage in those towns due to irrigation purposes. The farmers were not very eager to answer the
questionnaires since they thought that the research is being done by the government officials and
they saw the questionnaires as a threat against them.

There were five questions asked to farmers and due to security matters, most of them did not
want to be a part of the questionnaires. Among the questions, there was a question related to over
usage of underground water resources. Almost %90 of the respondent farmers rejected that they
have overcharged underground water resources. The motive of their action is most likely linked
not to have problems with the water authorities and deal with the principle of polluter pays of the
National Water Directive 2003 as it will be analyzed in the 5.1. Sub-section of this work. For that
reason, when the farmers saw this question, they did not even want to continue to read the other
questions. It was a matter of chance to meet Farmer 1 and Farmer 2 who were farmers and they
were kind to do interviews about the agriculture sector and its water use in Nafplion.

At the same time, they assisted me to meet more farmers to respond the questionnaires. In total,
35 farmers responded the questionnaires which had 5 questions related to overcharge of water
usage, fertilizers with nitrates usage, water availability, water quality and the main user of the
water resources. Due to security reasons, they did not want to provide their names, ages, and
education levels. All the farmers were male and none of them besides Farmer 1 and Farmer 2
could speak English which created a major barrier. Nevertheless, it was possible to conduct the
questionnaires to 35 farmers and it was possible to do interviews with Farmer 1 and 2 which
helped the research to analyze the views of the local farmers. The results of the perceptions of the
local farmers can be found on 7.2. Sub-section of this work.

4.4. Research Ethics
As Mack et al. (2005) mentioned in their work, there can be ethical issues while making a
research. It has to be noted that, there have been some ethical dilemmas in this research as well.

3 Please see Appendix - VII for a copy of a questionnaire that was conducted  in Greek to the farmers regarding the
water resources in Nafplion.
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To begin with, one can see that there are 8 qualitative interviews and 2 different types of
questionnaires which were conducted to 45 private water consumers and 35 local farmers in
Nafplion, Greece. This has created the need to analyse the perceptions of these “stakeholders” in
an objective way.

First of all, the 8 interviewees have different types of social statuses and they consist from a wide
range. As an example, there is an analysis of the perceptions of a private water company official,
an activist and a farmer on a topic related to water usage in the agriculture sector. This has
created the need to keep a distance to each interviewee and distinguish between different types of
sources. Consequently, it was a difficult task to analyse “stakeholders’” perceptions and in order
not to face further ethical issues, it was aimed to take each party’s perceptions in an objective
way and to avoid normative judgements.

Objectivity is an important factor for a making a qualified research, but there are other factors for
a researcher to take into account such as the protection of the interviewees interests. As Mack et
al. (2005) mentioned in their work, the well-being of research participants must be the top
priority. For that reason, all the names of interviewees are kept anonymous in this research and
they have aliases such as The Teacher or Water Company Official 1. There are tensions between
the “stakeholders” in Greece which means that the interviewees might face negative aftermath if
their views are expressed together with their real names on this work. Hence, it has been a matter
of priority to give no detailed information about their names, ages or gender.

There was another ethical dilemma while conducting the questionnaires to the private consumers
since there was the issue of selection process of the recipients. It was avoided to conduct the
questionnaires to government or water company officials as well as farmers with whom
interviews and other questionnaires were conducted. The only means to avoid this ethical
dilemma; was through asking their professions prior the details of the questionnaires were given
and explained to them.

The long and the short of it is that, it was a matter of top priority to avoid all kind of ethical
dilemmas by taking precautions in this research. It was avoided to make normative judgements
and it was aimed to be objective while analysing the results from the interviews and
questionnaires. In addition to this, it was another top priority to protect the interests of the
interviews and keep their personal information hidden.

5. Background on Water Resources Management in Greece
In order to have a better analysis of the research question, it will be useful to explore the
background on water resources management in Greece. For that reason, there will be four sub-
sections in this part and the first sub-section contains information on the water governance
institutions and rules in Greece. The second sub-section discusses the implementation of the
National Water Directive 2003 in Greece. The third sub-section contains a short analysis of the
geographical features in Greece. Finally, the fourth sub-section analyzes the Water Crisis 2007
which has high importance for this work.
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5.1. Water Governance Institutions and Rules in Greece
This section is divided into two parts. The first part is analyzing the water rules prior to the
National Water Directive 2003 and the second part is analyzing the National Water Directive
2003 itself.

5.1.1. Water Rules in Greece Prior to the National Water Directive 2003
Greece is a member state of EU and one of the members that transposed the EU Water
Framework Directive 2000 which sets standards for both quantity and quality of water resources,
into the legislation as Greek National Water Directive in 2003.

Prior to this directive, there were series of enactments and joint ministerial decisions which set
standards for the usage and protection of water resources (AUA, 2006). These enactments and
ministerial decisions focus on various topics such as water supply, agricultural use, energy,
protection of water resources and international waters (AUA, 2006). There are many enactments
and ministerial decisions which have importance for the water resources management in Greece
but especially two of them concern this research deeply.

First of all, Joint Ministerial Decision 46399/1352/1986 is one of these ministerial decisions that
concerns highly the research question of this work. The reason is that this ministerial decision set
standards for the appropriate water quality for consumption, measurement methods and analysis
of surface water intended for drinking (AUA, 2006). As it will be analyzed below, the EU Water
Framework Directive 2000 sets also standards for similar topics and the existence of this
ministerial decision prior to the implementation of the EU Water Framework Directive, is
important. The reason is that those standards set by the Joint Ministerial Decision
46399/1352/1986 were used as tools by the government officials during the implementation
process of the directive (AUA, 2006).

Secondly, Joint Ministerial Decision Y2/2600/2001 set water quality standards for human
consumption such as non-usage of contaminated water for human consumption and it was
harmonized with Council Directive 98/83/EE in order to implement the EU Water Framework
Directive 2000 easily (AUA, 2006). Consequently, as it can be understood, these enactments and
ministerial decisions are the roots of the water resources management in Greece and they have
been used as tools by the officials for the implementation of the Greek National Water Directive
2003.

5.1.2. The EU Water Framework Directive 2000/60/EU and Greek National
Water Directive 2003
The EU Water Directive 2000/60/EU focus both in the quantity and quality of the water resources
in the member states (European Commission, 2000). In the beginning, it was major challenge for
the officials to agree upon the standards of these focus points but after many meetings and
discussions an agreement was achieved. However, there was no clear agreement about the pricing
of the water resources and no matter the directive was a huge step; it had many problematic parts
especially regarding the implementation process in different countries where there are different
administrative, social, economic, cultural, etc. differences existing (Kaika, 2003).
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The EU Water Directive 2000/60/EU was transposed to Greek constitution according to the
implementation timetable. In 2003, an environmental committee passed the directive to the
assembly and the National Water Directive 2003 was created, The National Water Directive 2003
divided Greece into 14 Water Districts (Kalampouka, et al., 2011). The main idea behind the
decision was to manage water resources easier and faster than to control them from one major
center (AUA, 2006). As a result, each water district has its own distinctive unit to deal with the
water resources management and problems such as water shortages.

After the creation of 14 Water Districts, the Greek government analyzed the characteristics of
river basin pressures, impacts and economic factors in 2004 as it was stated in the
implementation timetable (Mylopoulos, et al. 2008). Until 2004, the government took all the
necessary steps to implement the timetable requirements. Nevertheless, due to economic
challenges which began in 2006, the implementation process started to delay, the establishment
of water monitoring network and consultation of public became challenging tasks for the
government (Valavanidis, Vlachogianni, 2010).

As a result, the requirement of having a sophisticated network of monitoring to track the changes
in both quantity and quality of the water resources could not be totally fulfilled in 2006. This
water monitoring network had significant importance for Greece since many water districts do
not equally share water resources as a result of their geographical features (EASAC, 2007).

Today, there are round 400 sampling locations in Greece and from each location samples are
taken to track the changes (AUA, 2006). The creation of a bigger monitoring network with more
sampling locations requires a lot of funding and the government has already spent a lot of EU
funds. However, a bigger monitoring network also requires a lot of scientific knowledge,
technical necessities and personnel.

According to EASAC report (2007), there is no enough scientific knowledge and personnel in
Greece and EU funds are not enough for the creation of this ambitious network. On the other
hand, the government cannot spend more funding on this requirement of the directive since the
recent economic crisis in Greece (Valavanidis, Vlachogianni, 2010).

Consequently, the National Water Directive 2003’s one of the major requirements in the
implementation timetable is almost out of the agenda. This situation creates a challenge for some
water districts as well as other delays in the implementation timetable. For that reason, the
implementation process of the National Water Directive 2003 has to be discussed deeply.

5.2. Implementation of  the Greek National Water Directive 2003
The National Water Directive 2003 sets standards in water quantity and quality and it has many
requirements to implement but these requirements cannot be implemented easily in Greece. There
are various reasons behind the implementation difficulties and in this sub-section these reasons
will be discussed.

First of all, economic challenges take the lead behind the delays in the implementation of the
National Water Directive 2003. The economic recession goes back to 6 years ago, it has already
overthrown different governments and it prevents governments as well as private corporations
that supplies water, electricity, transportation, etc. to take decisions easily. Greek government do
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not have enough funding to spend for the requirements of the directive such as building
monitoring stations or taking decisions regarding water pricing (Mouaratiadou, et. al, 2008).

At this point it has to be noted that, most of the water resources are under the control of private
corporations and they cannot easily take decisions as well (Mouaratiadou, et. al, 2008). There are
two reasons behind this and the first one is related to funding difficulties. The second reason is
related to the demonstrations in the streets as it happened before which prevents the private
corporations raising the water prices. As an example, the previous social democrat government
increased the public transportation costs and they also decreased the government spending in the
health care as well as education in order to balance the budget last year (The Economist, 2011).
The demonstrations began right after this economic package and it cost the government to resign.

Hence, one can understand that the demonstrations are very effective and it really requires a lot of
courage to take decisions especially regarding the pricing of services that normally do not cost
anything for the people. Nevertheless, private corporations have been planning to increase the
water prices as a result of the expensive supply costs especially during the summers because of
the increasing water demands by the tourism and agriculture sectors (EASAC, 2007). At the same
time, private corporations are seeking funding from the EU funds but it is challenging them
dramatically due to current economic recession (Valavanidis, Vlachogianni, 2010).

Another factor behind the implementation delays of the directive is cultural. It should be noted
that many Greek people will not easily comprehend and accept the raise in water prices or other
requirements of the directive due to their culture. In Greece, water resources are managed both
public and private corporations and the price of water has always been cheap (AUA, 2006).
Consequently, there is a general statement among the people: “Water and Air are for free”
(Mimikou, 2005). For that reason, many Greeks see the water as an unlimited free commodity
that they do not have to pay at all.

In addition to economic and cultural reasons, there are administrative challenges which makes
thing more complicated. Generally speaking implementing directives through local bodies is
much faster and better than from the central bodies. As it is mentioned above, there are 14 water
districts in Greece which are created for this purpose. Nevertheless, these water district
authorities are not the only authorities to take part in the decision making progress of the water
resources management.

There are other management entitles that have responsibility in the water resources management
in Greece such as Ministry of Environment, Physical Planning and Public Works, Ministry of
Interior, Ministry of Health and Well Fair, Care and Social Insurance, Ministry of Culture,
Ministry of Foreign Affairs, the Public Company of Electricity, private water companies and
other smaller actors (AUA,2006). This fragmentation has created complexity to take decisions
regarding the directive requirements and it has caused red tape in Greece.

On the other hand, local bodies may function better in the countries where a factor such as
corruption does not exist or is very low. Nevertheless, corruption exists in Greece and it is one of
the reasons why there have been so many demonstrations on the streets (Valavanidis,
Vlachogianni, 2010). As a result, it is visible that the administrative factors such as red tape and
corruption create barriers and they slow down the implementation process of the directive.
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There is also a social reason why there are delays in the implementation of the directive. As it
will be discussed later in this work, there is a huge social clash and mistrust among the
“stakeholders” that contains government official, private water companies, farmers, activists and
the private consumers. There are many factors behind the social clash which are mainly related to
economic factors and administrative scandals related to corruption and red tape (Valavanidis,
Vlachogianni, 2010). Social clash will not easily let government officials or private corporations
to implement laws that will make people pay more for the services that they use especially if it is
related to water.

In short, there are social, economic, cultural, political and administrative forces behind the
implementation delays of the Greek National Water Directive 2003. All of these causes slow
down the implementation process of the directive and they are really challenging the government
and private water corporations in Greece.

5.3. Geographical Features of Greece
In this part, the geographical features of Greece will be analyzed. Climate, water resources and
land formations in Greece are concerning the research question of this work and it will be useful
to have a short analysis.

5.3.1. Climate and Water Resources in Greece
Greece is one of the countries that have a Mediterranean moderate climate.  There is seasonal
rainfall and it is receiving enough rain today. However, according to EU Adaptation report,
Southern Europe and entire Mediterranean Basin will be most affected by drought (EU
Commission, 2008). Estimates put the reduction in annual rainfall at up to 40% of 1990s levels
by the 2080s and temperatures in this region will be an average of 4 to 5 C above today’s levels
(EU Commission, 2008). As a result, Greece is one of the 50 countries that are facing water stress
and it is ranked as number 31 (Valavanidis, Vlachogianni, 2010).

On the other hand, Greece is not a country that has the same geographical, economic, social and
administrative conditions (Karamanos, Aggelides, 2004). For that reason, there is no even
distribution of resources and especially the rainfall cannot be received under an even distribution
in whole Greece. Each region of Greece has different precipitation levels; there is a huge
difference between the mainland Greece and Greek Islands which are receiving less rainfall than
mainland and there have been water shortages in the islands since the last 10 years (Tsiourtis,
2002).

Furthermore, there are differences in the mainland Greece as well. The precipitation levels and
freshwater resources available in Northern and Southern Greece are way different from each
other (Tsiourtis, 2002). Especially geographical conditions make the regions differentiated from
each other; the amount of freshwater resources available, underground water resources available,
annual rainfall levels, seasonal rainfall levels, amount of precipitation are totally different from
each other (Mimikou, 2005).

Therefore, the National Water Directive 2003 divided the country into 14 different water districts
for the purpose of creating an even distribution among the water districts (Karamanos, Aggelides,
2004). The most challenging water districts are Greek Islands and Attica among the 14 water
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districts due to less available water resources as a result of the land formations (Karavoltsos, et
al., 2007). Therefore, it will be useful to analyze the land formations in order to analyze the water
resources in Greece better.

5.3.2. Land Formations in Greece
Greece is consisted of limestone and sandstone formations; karstic water exists in many parts of
the country (Sweeting, 1978). This is an advantage for Greece because the karstic water is rich in
quantity (both surface and underground) as a result of the limestone formation characteristics.
When rainfall reaches ground, the water can pass quickly through limestone formations and
easily catchable (Sweeting, 1978).

However, the quality of karstic water cannot be very rich sometimes if it is not managed well.
The reason comes from karstic water’s high calcium content and easily access to salinization
through the underground aquifers which are nearby coastal areas (Sweeting, 1978). Therefore,
this creates the necessity to have a really good network of monitoring the river basins. In karstic
formations, we can usually see that ground water resources can be found in them. However, the
alimentation points are usually on the surface and they are open to pollution by the people
(Karavoltos, et al, 2007).

Hence, it leads to pollution of the underground water resources and it is quite difficult to clean
these water resources. There is the necessity to treat the drinking water in Greece due to nutrients
and heavy metals such as cadmium, nickel and chromium (Karavoltsos et al., 2007). This creates
water scarcity in the regions where there is low precipitation.

In short, there is the necessity to have a sophisticated water resources management in Greece as a
result of Greece’s geographical features. As it will be analyzed below, the Water Crisis 2007 is a
good example for the necessity of a sophisticated water resources management in Greece.

5.4. The Water Crisis 2007
In this part of this work, there will be some general background information regarding the Water
Crisis 2007 in Greece. It has to be noted that, there are many causes behind this major crisis and
these will be analyzed later in this work.

As it was mentioned above, Greece is one of the countries that are under water stress and within
the current climate change; the water stress has started to be severe. The situation got worse with
the decrease in the precipitation levels in Southern Greece and Greek Islands during the summer
of 2007 (Ehmer, 2008).

It actually turned out to be a major crisis since there were droughts as well as forest fires and the
local populations and tourists in these regions had to face water shortages for the whole summer
(Valavanidis; Vlachogianni, 2010). Local water district authorities found the solution in
transporting water from other water districts.

Since 2007, transportation of water from the mainland Greece to Southern Greece and Greek
Islands have cost around 2-3 million euros (Valavanidis; Vlachogianni, 2010). It is an expensive
way to solve a water stress when the precipitation levels are getting lower and both Southern
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Greece and Greek Islands regions are getting more arid during the summers. At the same time,
the summers are getting longer which means an increase in the number of tourists and water
demand (Ehmer, 2008).

As a result, the Water Crisis 2007 is a turning point in terms of water resources management in
Greece. The crisis showed “stakeholders” that since there is not an effective crisis management,
they have limited water resources and they are vulnerable to climate change. Meanwhile, it made
the consumers to question the decisions of the water authorities and led them to demonstrate on
the streets. In short, after the Water Crisis 2007, there have been a lot of changes in Greece and
these changes are still continuing as it will be analyzed later in this work.

6. Background on Nafplion – Case Study Area
In this sub-section, there will be background information on Nafplion which is the case study
area of this work. This background information is consisted of three parts. The first part will
focus generally on Nafplion. The second part will focus on the water resources of Nafplion.
Finally, the third part will focus on the water resources and climate of the Eastern Peloponnese
Water District.

6.1. General Information on Nafplion
Nafplion is one of the historic towns of Eastern Peloponnese region. It is a small city with a
population around 15.000 (Hellenic Interior Ministry, 2001). Nafplion used to be an important
port in the medieval history since the town was a major central location for trade and
transportation for almost 400 years during the Venetian and Ottoman Empire eras (Barrett, 2005).

The town has significance in the Greek history as well because it was the city where the Greek
Independence War against the Ottomans started. During the War of Independence, King Otto,
who was the first king of the Greek Kingdom, made his debut to his citizens.4 In addition to its
historic importance, natural beauty and Nafplion’s closeness to Greece’s capital Athens made the
city as a major attraction point for both domestic and international tourists (Barrett, 2005). As a
result, there is high demand from the tourism sector during the summers.

Photo 1 - Nafplion coasts

4 King Otto was originally German and he was selected as the King of Greece by the European powers to support the
Greek Independence War .
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The main income of Nafplion comes from the agriculture sector’s exports worldwide. Most
valuable agricultural good is orange and orange trees were cultivated due to the quality of the soil
and available water resources in Nafplion (Andreas, 2007). As a result, there is high demand for
water from the agriculture sector.

Nevertheless, the city faced a major water scarcity during the summer of 2007 as it happened in
many other towns of Greece. Both private consumers and tourists faced many days with water
shortages which led Nafplion to lose its attractiveness among the tourists and private consumers
to question their water resources.

6.2. Water Resources of Nafplion
From the Water Crisis 2007, it may sound that Nafplion is not rich in terms of water resources
but it is ironically not true. Nafplion is rich in terms of fresh water resources and there are three
major springs which are Lerni, Anavalos, and Kefalari (Andreas, 2007). Among these Kefalari
and Lerni have special importance for the local people since they have been using these springs
since hundreds of years and there are even folklores regarding these springs (Seminar, Prof. Dr.
Ilias Mariolakos, 2009-12-01).

In Nafplion, the water comes from the high plains due to the karstic formations, water has a good
quality and it is generally fresh and has low level of nitrates in the alimentation points (Andreas,
2007). This means that Nafplion is rich in terms of freshwater resources on theory but in real
things are not that positive for Nafplion. During the summers especially with changing climate
conditions and increasing demands for water; the freshwater availability is decreasing (Andreas,
2007). At this point, it will be useful to give general information on the three major springs of
Nafplion.

6.2.1. Lerni Spring
Lerni Spring is the main freshwater resource of Nafplion; local authorities are allowed to use 900
m3/h from its water according to National Water Directive 2003 and the spring’s water is
supplied through a pipeline which is around 10 kilometers long (Andreas, 2007). There are 25
monitoring stations where local authorities can track the amount of water usage as well as water
loss and it estimated that there is water loss aroud %35 as a result of the leakages (Andreas, 2007)

Lerni Spring dried out during the summer of 2007 and Nafplion faced a major water scarcity
(Andreas, 2007). There can be many causes behind this situation and these causes will be
analyzed later in this work. At this point, it will be useful to give information about the
conductivity (salt concentration) levels of the spring.

Normally, Lerni Spring’s water has a conductivity level around 540 ms/cm but during the
summer of 2007, the levels were around 650 ms/cm (Andreas, 2007). This indicates that there is a
possible saline intrusion into the spring’s water. This may be related to overexploitation of the
coastlines and agricultural activities in the Greater Nafplion Area which includes Nafplion and
neighboring small towns such as Madea, Nea Tryns and Drepano where there is high need of
water for irrigation purposes (Andreas, 2007).  A detailed analysis of the causes of saline
intrusion will be discussed later in this work.
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To sum up, Lerni Spring is a major freshwater resource for Nafplion and it is facing droughts and
salinization since the last 5 years. These conditions create a water stress in Nafplion and it forces
the local authorities to supply water from other two springs which are Kefalari and Anavalos.

Map 1 – Nafplion Drinking Water Pipeline from Lerni Spring

Source: Water Company Official 2

6.2.2. Kefalari Spring
Kefalari Spring is the second freshwater water resource from which Nafplion can use 600 m3/h
(Andreas, 2007). Kefalari Spring is facing droughts and pollution in the last 10 years as a result
of the industrial activities in the neighboring cities (Andreas, 2007).

Kefalari Spring faced a major drought as Lerni Spring did in 2007 and as a result Nafplion faced
a major water crisis (Andreas, 2007). Further analysis on the drought problem of Kefalari Spring
will be made later in this work. At this point, it will be useful to give information on the pollution
problem of the Kefalari Spring.

There were fur factories which were located in the nearby town of Tripoli; those factories had
released their disposals directly into Kefalari Spring for many years and this led a major pollution
(Andreas, 2007). Local authorities had to take samples and use chlorides to solve the pollution
problem (Andreas, 2007). However, it is not clear if the water pollution has been totally solved or
not as it will be analyzed later in this work.

To sum up, Kefalari Spring has been seen as the alternative of Lerni Spring for many years but
the major pollution problem and massive droughts led the local authorities to supply water from
Anavalos Spring.
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6.2.3. Anavalos Spring
Besides Lerni and Kefalari, Anavolos Spring is the third spring which is passing through two
other cities in the area which are Argos and Necius and is diverted to Nafplion via a channel with
a capacity around 30.000 – 40.000 m3 of water per year (Andreas, 2007). Anavalos Spring was
flowing into the sea directly and in order to benefit from this spring’s water, officials built a dam
nearby the sea shore (Andreas, 2007).

Anavalos Spring has been seen as an alternative water resource by the water company officials
even though it has poorer quality than the other springs in Nafplion. Anavalos has a poorer
quality because it has conductivity level around 1650 ms/cm which means that there is saline
intrusion (Andreas, 2007). There can be many causes behind the saline intrusion, such as a
leakage in the dam or overexploitation of the coastlines but it is clear that the water quality is
poor (Andreas, 2007).

In addition to the quality problem, there is no metering system for this freshwater source even
though it has been used extensively after Lerni Spring dried out during the Water Crisis 2007
(Andreas, 2007). This indicates that there is a quantity issue of Anavalos Spring as well. In other
words, if there is a case of water loss, it cannot be noticed easily since the loss cannot be tracked.

To sum up, Anavalos Spring has importance for Nafplion since it has a capacity and it can be
used when other springs face droughts. Nevertheless, Nafplion cannot benefit totally from this
spring since there are quality and quantity problems of the spring’s water.

6.3. Climate and Water Resources of the Eastern Peloponnese Region
Eastern Peloponnese Region is one of the 14 water districts in Greece and Nafplion which is the
case study of this work belongs to this water district. Consequently, it will be useful to give
information about the climate and the water resources of this region.

First of all, Eastern Peloponnese Region is one of the regions which are located in the Southern
Greece where the climate is semi-arid and the precipitation levels are average (AUA, 2006).
Eastern Peloponnese Region is receiving around 900 mm of rainfall annually and the levels are
increasing in the higher grounds (AUA, 2006). This can mean that Eastern Peloponnese is not
poor in terms of water resources but within the changing temperatures and differentiating
precipitation levels as it was seen during the Water Crisis 2007; it is not realistic to have this kind
of judgment (Valavanidis and Vlachogianni, 2010).

Secondly, the region has access to both surface and ground water resources. It is estimated that
Eastern Peloponnese has potentially around 1973000000 m3/yr when the driest water district
Attica has potentially around 221000000 m3/yr and richest water district West Sterea Hellas  has
potentially around 11724000000 m3/yr of surface and ground water resources (AUA, 2006).
Among these resources, there is Lerni, Kefalari, Anavalos, Amimoni and Pontini springs which
are used for supplying water to cities such as Nafplion, Argos, Tripoli, Necius (Andreas, 2007).

To sum up, Eastern Peloponnese Region is an average water district that has access to both
surface and ground water resources. Today, it is neither the poorest nor the richest district in
terms of water resources but as a result of climate change’s negative impacts the district is facing
difficulties during the summers.
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7. Results : Perceptions of “ Stakeholders”
This section contains the results from the interviews and questionnaires which were conducted
during the field trips in 2009 and 2012 to Nafplion, Greece. This section has four sub-sections
which contain the perceptions of “stakeholders” that is consisted of private water consumers,
farmers, government officials and activists.

The perceptions of “stakeholders” have significant importance for this research, since a healthy
analysis and discussion on how the users and suppliers deal with the crisis in Greece can be
made. Topics such as the public awareness, government officials’ knowledge or farmers’
awareness on water availability as well as water scarcity can be analyzed and discussed by using
these perceptions as well. It will be useful to begin with the perceptions of the private consumers
whom have faced water scarcity and could not able to continue their daily life during the Water
Crisis 2007 in Nafplion, Greece.

7.1. Perceptions of the Private Consumers
Private consumers in Nafplion faced the Water Crisis 2007 and it forced them to change their
daily lives as it will be analyzed below in the discussion section of this work. Consequently, their
perceptions on the topics such as water availability, water scarcity, environmental pollution,
water quality, etc. have importance for this research since it is exploring how the water resources
are managed and the long-term protection of them.

For that reason, 5 questions related to the topics above were asked to 45 private consumers that
live in Nafplion. Their selection process was based on their professions as it was mentioned in the
research methodology part of this work. Below is the profile of the respondents of the
questionnaires and the results of them:

Table 1. The profile of respondents
Age Sex Education

< 18 18-38 38-58 > 60 Female Male
Primary
school

High
school University

Higher
Education
(Master
and PhD)

9 20 10 6 22 23 3 15 23 4

There were 22 female and 23 male respondents to the questionnaires and the questionnaires were
aimed to have a gender equal concept. The biggest respondents were between 18-38 age group
and many of this age group were rather studying at the university or they were alumni. So the age
group of 18-39 was the most educated among the other age groups. On the other hand, there were
4 people who studied at the master level or who hold PhD and they were mainly male and
between the age groups of 18-38 and 38-58. As it was mentioned, there were 5 questions asked to
the respondents in the questionnaires. These questions were related to the quantity and quality of
water resources, the awareness of the respondents about the pollution of their water resources,
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their point of view about the water scarcity and the local water authorities. The questionnaires
were with closed questions and answers so in a non-profound way. The answers could be rather
“always”, “never”, “sometimes” and “do not have any opinion”. Below the graphs show the
percentages of the respondents’ answers:
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Graphic 5 - Pollution

As it can be seen from the water quantity graphic, more than half of the respondents, 25 people
out of 45 which are equal to %56 are never satisfied with the water quantity. Most of the people
who are not satisfied have university education or a higher education and 15 out of 25 people
were women. In addition to this, 25 people are in the 18-38 age group which indicate that there is
not enough water availability for many local people who are well educated. It also proves that
there is the issue of water availability in Nafplion. Nevertheless, 12 people out of 45 which are
equal to %26 are always satisfied with the water availability and they have generally less
education and they are in the age group of 38-58. The second graphic is about the water quality
and again almost half of the respondents who are %45 (equal to 20 people) are never satisfied
with the quality of their water resources. On the other hand, there is %36 which is equal to 16
people who are always satisfied with the quality of the water resources and %15 of the
respondents which is equal to 7 people are sometimes satisfied with the water quality. Again the
respondents who are not satisfied with the water quality are well educated and generally from the
18-38 age group and the respondents who are always satisfied with the water resources quality
have less education and from the 38-58 age group. From these results, it is clear that almost half
of the respondents have dissatisfaction with the water quality and quantity.

The next question was related to the water shortages and respondents were asked if they always
face water shortages or they face either seasonally or occasionally. As it can be seen from the
graphics, majority of the respondents who are 31 out of 45 people which are equal to %68 believe
that they face water shortages seasonally. On the other hand, only 8 people who are equal to %17
mention that they always face water shortages. This means that the public is aware that they have
limited water access during the summers when the climate is much warmer and longer. After this
question, it was useful to ask a question about the local water authorities to see the point of view
of the respondents towards them. It was asked to the respondents in the fourth question if they
trust the decisions of the local water authorities or not. Almost %40 of the respondents which is
equal to 18 people out of 45 does not trust the decisions of the local water authorities. This also
proves that there are many people who believe that the local water authorities that are not
managing their water resources well and they are not taking important steps to provide better
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quantity and quality of water. At the same time, it gives a hint that there is a lack of
communication between the local people and local water authorities since they do not believe in
their efforts to provide good quality and quantity of water. The Water Crisis of 2007 is probably
one of the factors that have created the mistrust among the local people and the water authorities.
Many of the respondents who do not trust the decisions of the local water authorities have
university degree or have higher education and 12 of them belong to the 18-38 age group and 14
respondents were equal in terms of gender division (9 men and 9 women).

Final question was related to the pollution of the water resources in Nafplion. It was asked to the
respondents if they believe that their water resources are polluted or not. Almost %46 of the
respondents which is equal to 21 people out of 45 believes that their water resources are not
polluted. Many of the respondents had primary school or high school education and only 2 people
had university education. Nevertheless, there were 16 people who believe that their water is
polluted and most of them had university education. The third group which was consisted of 8
people had no opinion if their water resources are polluted or not which shows that the
information about the farmers’ activities is not known to many local people.

To sum up, it can be seen from the responses to the questionnaires; almost half of the respondents
have dissatisfaction with their water resources quality and quantity. At the same time, a big
majority of them admit that they face water shortages usually during the summers. Furthermore,
almost half of them do not trust the decisions of the local water authorities as well. Nevertheless,
the majority of the people do not have any opinion or believe that there is no pollution in their
water resources which indicates clearly that they do not have any enough knowledge about the
activities of the main users of the water resources, the farmers.

Photo 2 - A church that is located nearby the Kefalari spring in the night.
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7.2. Perceptions of the Farmers
Private consumers are not the only users of the water resources in Nafplion. Farmers have been
extensive users of the water resources and they have dependence on water resources because of
the orange cultivations. For that reason, there is the need to analyze their perceptions on the
topics such as water availability, water scarcity, water quality, pollution, etc. as it is in the case of
the private consumers.

In order to analyze their perceptions, both questionnaires and interviews have been used as it was
mentioned above in the methodology part. 35 farmers responded the questionnaires while
qualitative interviews were done with 2 farmers that live in the small towns of Drepano and Nea
Tiryns which are located in the Greater Nafplion Area. These two towns are selected because of
their agricultural importance and extensive dependence on the water resources as it was discussed
in the 6th Section of this work.

There were 5 questions asked to 35 farmers related to the topics above as it was in the case of the
private consumers. Below are the graphs that contain the answers of the respondents to the
questionnaires:
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As it can be analyzed from Graphic – 6, %90 which means 32 out of 35 farmers stated that they
have never overcharged water through 12.000 boreholes to grow their crops much faster. This is
not a surprising result since most of the farmers saw the questionnaire as a government
conspiracy against them. There were only 3 farmers out of 35 farmers that have admitted that
they have overcharged water from the boreholes. Two of these farmers are interviewees of this
study, Farmer 1 and Farmer 2 respectively. Graphic-7 which is related to usage of fertilizers that
contain nitrates to grow much faster crops shows similar results as it is in the case of overcharge
of water from the boreholes. 25 out of 35 farmers that is equal to % 70 claims that they have
never used this kind of fertilizers which can cause pollution to the soil and water resources in
Nafplion. Nevertheless, 5 farmers admit that they are using the fertilizers sometimes and other 5
farmers admit that they are always using these fertilizers.

Graphic-8 is analyzing the responses of the farmers about the water quality. 17 farmers that are
equal to %48 have responded that they are never satisfied with the water quality. This means that
almost half of the farmers are not satisfied with the water quality in Nafplion. On the other hand,
12 farmers equal to %35 are always satisfied with the quality of the water resources that is
provided by the water authorities. This indicates that there are differences between the water
supply from area to area or some farmers do not wish to respond their real opinion as it is in the
case of overcharging water from the boreholes and using extensively fertilizers that contain
nitrates to grow crops faster. Meanwhile, Graphic-9 is analyzing the responses of the farmers
about the quantity. Again %48 which is equal to 17 farmers, is never satisfied with the water
availability and interestingly again %35 are always satisfied with the water availability. This
indicates possible security concerns behind the responses.

Finally, Graphic-10 which is one of the most interesting questions of this study is related to the
main water user in Nafplion. The reason behind this question was to see if the farmers had
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awareness that they are the main users of the water resources in Nafplion or not. Only 9 farmers
among them 2 interviewees of this research are aware that agriculture sector is the biggest water
user in Greece. Meanwhile, 12 of the farmers believe that tourism sector is the biggest water user
in Nafplion. This is definitely indicating that many of the farmers are rather unaware that they are
the main users of water resources or they imply that they are not responding right answers.

Furthermore, 9 of the other farmers believe that the main users are the households while 2 of
them believe that the industry sector is the main user of the water resources in Nafplion. The
most interesting result in Graphic-10 is to see that 2 farmers believe that government is the main
user and 1 farmer believes that EU is the biggest user of the water resources. These results show
that there are farmers who do not have any awareness. The generalization of all the farmers is not
going to reflect the truth and it is not going to be objective. There are farmers who are aware of
the water stress and the problems related to water resources management.

Farmer 1 and Farmer 2 are among that kind of farmers who have awareness on the topics such as
water availability, water scarcity, water quality, pollution, etc. For that reason, qualitative
interviews were done with both of them to have a deeper analysis on the perceptions of the
farmers.

First of all, both of the farmers talked about the tensions between farmers and officials since
Water Crisis 2007. Farmer 1 mentioned that many farmers do not want to talk about their real
beliefs since there are tensions between water company officials, government officials and the
farmers which started as a result of the water shortages and street demonstrations of the farmers
as a response to water scarcity in 2007 (Interview, Farmer 1, 2012-03-24). Farmer 1 said that the
punishments of the farmers by the water company officials and government officials in the past
because of polluting the aquifers through extensive use of fertilizers, created more tensions
(Interview, Farmer 1, 2012-03-24).

Farmer 2 talked about similar things as Farmer 1 and he mentioned that there was water pollution
due to some farmers’ extensive usage of fertilizers and it had affected local population in the area
and made them to inform the authorities about the poor water quality (Interview, Farmer 2, 2012-
03-24). As a result of this, Farmer 2 mentioned that some of the farmers who did not involve in
water pollution got sentences and some of the ones that involved in water pollution did not get
any sentence (Interview, Farmer 2, 2012-03-24). Farmer 2 added that all of these events created
mistrust against the officials and those events made the farmers more cautious (Interview, Farmer
2, 2012-03-24).

On the other hand, both of the farmers talked about the economic difficulties, they face due to
water scarcity. Farmer 2 said that due to less water quantity, they can cultivate fewer oranges and
each day they are earning less (Interview, Farmer 2, 2012-03-24). Farmer 1 said that since 2007
they export less oranges due to less rain and water resources available (Interview, Farmer 1,
2012-03-24).

Both of the farmers do not see climate change as the main reason behind the less water quantity.
Farmer 1 said that there are many boreholes in the area which creates a competition among the
farmers to charge water as much as it is possible and everyday more boreholes are dug in the area
to have more access (Interview, Farmer 1, 2012-03-24). Farmer 2 mentioned that there is no
effective government policy to track the number of boreholes and there are many illegal
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boreholes in the area which creates difficulties to have access to water resources (Interview,
Farmer 2, 2012-03-24).

Finally, both of the farmers talked about the water quality as well as soil quality. Farmer 1 said
that the water quality has decreased dramatically as a result of the usage of fertilizers and
industry activities; he mentioned that the water quality is getting poorer each day due to
agricultural and industrial activities (Interview, Farmer 1, 2012-03-24). Farmer 2 said that the
land is getting less fertile due to fertilizers and each day they can produce fewer products which
hampered their worldwide orange exports (Interview, Farmer 2, 2012-03-24).

7.3. Perceptions of the Government Officials and Private Water Company
Officials
Until this point, the perceptions of the users (private consumers and farmers) have been analyzed.
In this sub-section, the perceptions of the water suppliers and decision makers in Nafplion will be
analyzed. There are two private water company officials, one water treatment plant official and
one tourism information center official among these officials who were interviewed during the
field trips.

As it was mentioned above, private consumers had spent many days with water shortages during
the Water Crisis 2007. Consequently, the officials’ perceptions on the matter of water scarcity
have a significant importance for this work. The officials have different views on the matter of
water scarcity in Nafplion. To begin with, Tourism Information Center Official said that private
consumers as well as tourists had to use muddy water, had to spend many days without water and
there were no announcements prior to water shortages in 2007 (Interview, Tourism Information
Center Official, 2012-03-21).

On contrary to Tourism Information Center Official, Water Treatment Plant Official mentioned
that people have always been informed by the local water authorities through announcements on
the streets by cars with megaphones and this has been seen as the only way to inform the people
regarding the water shortages before they face it in their livelihoods even during 2007 (Interview,
Water Treatment Plant Official, 2009-12-02). At the same time, Water Treatment Plant Official
denied that there has been an extreme case of water scarcity in Nafplion and there are some
problems which may not require many years to solve if there are enough financial resources
(Interview, Water Treatment Plant Official, 2009-12-02).

Financial outbreaks due to the current recession as well as bureaucratic barriers in Greece have
been challenging the decision makers. As a result of these factors, the officials talked about the
difficulties while they are trying to control and manage the water resources in Nafplion. To begin
with, Water Company Official 1 mentioned that they are trying to lobby in Athens for getting
more financial resources from the EU funds in order to fix their water control issues such as the
case of Lerni spring pipeline leakage which was causing water loss around %35 and was fixed
through these funds (Interview, Water Company Official 1, 2009-12-02).

At the same time, Water Company Official 1 talked about the leakage in the Anavalos Dam
which has been letting salty sea water mixed into the fresh water of Anavalos Spring and has
brought the necessity of reconstruction, nevertheless; they could not receive any kind of funding



35

from Athens and this has prevented them to take any further steps (Interview, Water Company
Official 1, 2009-12-02)

Photo 3 – The dam which was built to keep the freshwater of Anavalos Spring.

Water Company Official 2 said that they came up with the idea of building a desalination plant
instead of reconstructing the dam but this plan could not be implemented as well because of not
having enough funds and this forced them to supply poor quality water of Anavalos Spring to
their customers during the Water Crisis 2007 (Interview, Water Company Official 2, 2012-03-
23). On the other hand, Water Treatment Plant Official mentioned that there is not even an
effective network of monitoring system to measure the exact amount of water that Nafplion is
using or loosing due to undiscovered leakages in the pipelines and illegal boreholes, as a result of
the financial difficulties that they have been facing since the economic recession (Interview,
Water Treatment Plant Official, 2009-12-02).

Water Company Official 1 added that due to bureaucratic barriers as well as financial crisis in
Greece; they have not been successful to solve the salinization problem of Anavalos, the
pollution problem of the Kefalari Spring as a result of the fur industry’s activities in the
neighboring town of Tripoli and even the whole leakage problem of the Lerni spring pipeline yet
(Interview, Water Company Official 1, 2009-12-02). In short, as it can be understood, almost all
of the officials see economic recession and bureaucracy as major factors behind the challenges in
supplying water.

As it is mentioned above, the industrial and agricultural activities have economic importance in
Nafplion. These activities have negative impacts on the water resources of Nafplion according to
the officials. To begin with, Water Treatment Plant Official mentioned that, although there is a
functioning water treatment plant in Nafplion, it is not established to treat the non-cleaned
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sewage water that contains pulps and skins of the oranges which are transferred to the sewage
from the juice producers (Interview, Water Treatment Plant Official, 2009-12-02).

Water Treatment Plant Official added that as a result of the juice producers’ activities, the water
treatment plant in Nafplion cannot treat water sometimes since the skins and the pulps of the
oranges get stuck in their pipelines and this may create a huge health risk for the local population
(Interview, Water Treatment Plant Official, 2009-12-02). At the same time, Water Company
Official 2 said that juice producers’ activities are polluting the underground water resources and
juice producers do not wish to renovate their facilities (Interview, Water Company Official 2,
2012-03-23).

On the other hand, Water Company Official 2 added that the  farmers’ extensive usage of
fertilizers for producing more agricultural goods have created more pollution and salinization of
the underground water resources in Nafplion (Interview, Water Company Official 2, 2012-03-
23). Water Company Official 1 mentioned that due to fertilizers not only the underground water
resources are getting salinized but also the soil is getting impenetrable and less fertile (Interview,
Water Company Official 1, 2009-12-02).

Furthermore, Water Company Official 2 said that influences of the past agricultural and industrial
activities are still visible and salinization of the underground water resources is still existent
(Interview, Water Company Official 2, 2012-03-23). Water Company Official 2 mentioned that
the illegal boreholes and extensive drainage by the farmers for producing more agricultural
goods, are delaying the water restoration process although there is a license system to control and
track the boreholes in Greece (Interview, Water Company Official 2, 2012-03-23).

To sum up, the officials see the financial difficulties and bureaucratic barriers as major factors
behind the water supply problems in Nafplion. At the same time, the activities of the industry
sector as well as agriculture sector are seen as challenging factors by them since they cause
negative impacts on the water resources in Nafplion.

7.4. Perceptions of the Activists
After analyzing the perceptions of the decision makers in water supply, it will be useful to
analyze the perceptions of the activists who are not satisfied with the decisions of the officials.
There is a local teacher and a PhD student among these activists who were interviewed during the
field trips.

Water pollution in Nafplion is seen as a top priority for the activists and both of the activists
share similar beliefs on this topic. To begin with, Teacher said that the water problem has become
a serious issue in Nafplion and there have been cases of untreated water that is directly pumped
into Lerni and Kefalari springs as a result of the industrial and agricultural activities (Interview,
Teacher, 2009-12-03).

PhD student also mentioned that there is on-going water pollution in Nafplion since farmers and
factories are using the resources extensively in order to be existent in the international market
after the current recession in Greece (Interview, PhD Student, 2009-12-02). Teacher added that
the juice making industries are not taking any steps to change this on-going situation and it is not
in their interest to renovate their plants due to financial matters (Interview, Teacher, 2009-12-02).



37

Water quality is seen as another top priority for the activists and in this matter they have similar
perceptions on this topic as well. To begin with, Teacher mentioned that some private consumers
and some activists including him wanted the local water authorities to take samples and make
tests to the quality of the water but local authorities denied their demands (Interview, Teacher,
2009-12-03).

Teacher added that there was an independent research for the purpose of checking the nutrients of
the Lerni Spring’s water since there is mistrust towards the government officials and according to
the results of this independent research, dangerous levels of metals (such as chrome) which can
be hazardous to users health in Lerni Spring’s water were found (Interview, Teacher, 2009-12-
03).

On the other hand, PhD Student talked about the quality of the Anavalos Spring’s water and
another independent research which was done to check this. PhD Student mentioned that the
research showed that the quality of this spring is not very good since there is saline intrusion and
during the Water Crisis 2007, water company officials supplied this water to the local population
and the local population had no any other chance than using it (Interview, PhD Student, 2009-12-
02).

PhD Student added that this created a huge mistrust on the decisions of the water company
officials and there have been street demonstrations by the private consumers since they had no
access to good quality water (Interview, PhD Student, 2009-12-03). Teacher also mentioned that
water company officials found an easy solution by supplying poor quality water of Anavalos
Spring after Lerni Spring dried out and this made the private consumers to notice that they have
limited water resources and there are problems with the management of the water resources
(Interview, Teacher, 2009-12-03).

Teacher emphasized that the water company officials try to find easy solutions since they do not
want to face any street demonstrations against them which took place in the past a couple of
times when the local population had no access to water or had to use poor quality water
(Interview, Teacher, 2009-12-03).

In short, both of the activists see economic recession as the main reason behind the water
pollution in Nafplion. Activists also believe that the water company officials take short term
decisions to avoid demonstrations and they do not take long term decisions to solve the water
problem of Nafplion.

8. Discussion
In this sub-section, there will be a discussion on the management and the long- term protection of
water resources in Nafplion, after analyzing the perceptions of the “stakeholders” above. There
will be five questions taken into account and a detailed analysis will be achieved through
answering them since these questions are directly linked to the research question of this work and
they aim to analyze the elements and causes behind the water crisis.
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8.1. Water are the elements of the water crisis?
The water crisis in Nafplion has many elements which have to be discussed deeply. To begin
with, the water crisis has already affected the daily lives of the private consumers dramatically.
Since 2007, private consumers have no access to water and they have to spend days with water
shortages during the summers. Private consumers cannot able to take shower and sometimes they
cannot be able to use water even for sanitation purposes. On the other hand, many private
consumers drink tap water in Nafplion and many private consumers do not prefer to use bottled
water. Nevertheless, water shortages have made them to buy bottled water and this has affected
the budget of the livelihoods since bottled water is a way expensive than the tap water.

The tourism sector got affected dramatically like it is in the case of the private consumers in
Nafplion. Many tourists during the summer of 2007 had no access to water and this led them to
rather cancel their trips or adapt themselves to the water shortages. Consequently, the water
shortages affected the tourism industry dramatically and according to the reports provided by the
Tourism Information Center Official who is one of the interviewees of this research, there was a
decreasing trend in the number of both domestic and international tourists who visit the Greater
Nafplion Area between 2007 and 2010. This decreasing trend in the number of tourists affected
the local population who earn money through tourism and when the current recession in Greece is
added to this, it may indicate that a real burden is on the local population who relies on the
tourism sector.

The agriculture sector has been affected intensively as well. This is directly related one of the
major elements of the water crisis which is the precipitation levels in the Eastern Peloponnese
water district in Greece. Rainfall has decreased dramatically in the Eastern Peloponnese during
the summers since the year of 2007. Consequently, less precipitation has come up with a
challenge for the water users as well as water suppliers. As it was mentioned above, Lerni Spring
dried out in 2007 and the main reason has been seen as rainfall by the water company officials.
Less precipitation levels affected the cultivations and farmers could not be able to export oranges
like it was before the year of 2007. This has created an economic burden on the farmers in the
Greater Nafplion Area and many farmers had to take loans from the banks in order to survive
during the current recession era.

In addition to these, there have been many forest fires in the Greater Nafplion Area during the
summers. The forest fires brought much more complexity to the water crisis since the fire fighters
usually face difficulties to find water. Firefighters usually wait for water containers to bring water
from other parts of the Eastern Peloponnese Water District or for planes to carry and drop sea-
water to cool down the fires.

In short, the water crisis has many elements which change things dramatically. The difficulties in
daily life, less precipitation levels, less tourism activity, less agricultural exports, etc. have
become a burden on Nafplion. Hence, these elements bring the necessity to explore the causes
behind the crisis.

8.2. What are the causes behind the water crisis?
It will be a mistake to see either the climate change or increasing water demands as the only
forces behind the water crisis in Nafplion. There are many forces behind the water crisis and all
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of these causes should be discussed collectively in order to explore the forces behind the water
crisis.

8.2.1. Increasing Water Demands
As it can be seen in the report of AUA (2006), agriculture sector is a major water user, there has
been always a high demand in the rural areas for water in Greece and the agriculture sector’s
demand for water has been increasing within the last decade. For that reason, it is a must to
explore the reasons behind the increasing demands.

As it was mentioned before, less precipitation levels created challenges to the farmers. Farmers
need more water to export as much oranges as they can in order to survive from the economic
recession in Greece. For that reason, the amount of rainfall that Nafplion receives has importance
for the farmers. When there is not enough rainfall, there is an increase in the farmers’ water
demands and as a result, farmers dig more boreholes to use the underground water resources and
karstic springs’ water.  Hence, due to over-charging of water from the boreholes, the Lerni Spring
dried out in the year of 2007 which turned to be a major crisis for Nafplion. Consequently, the
farmers’ increasing water demands have been challenging Nafplion’s water resources.

On the other hand, the tourism sector has also increasing water demands even though the tourism
got affected between 2007 and 2010. During the summers, the number of tourists increases
significantly and it increases the water demands in Nafplion. For that reason, there are water
shortages in Nafplion during the summers as a result of tourism as well.

In short, agriculture and tourism sectors have increasing water demands especially during the
summers. Due to economic recession in Greece, the local population needs more tourists and
more agricultural exports in order to survive and this requires more water usage. The increasing
water demands during the summers bring water shortages as well as water stress in Nafplion.

8.2.2. Lack of Governance
There are administrative problems in Greece which affect the water resources management as
well. These administrative problems led non-implementation of the EU Water Framework
Directive 2000 and a non-functioning crisis management.

8.2.2.1. Crisis Management
As Leal and Rogers (2010) mentioned, crisis management requires a risk analysis to estimate the
possible results of a future crisis. One of the things that are visible in Nafplion is that the water
company officials and government officials seek the solutions in short term basis such as building
a desalination plant or reconstructing a dam for the purpose of supplying water. Nevertheless,
long-term basis decisions have not been taken by the officials for preventing a future crisis.

As Leal and Rogers (2010) mentioned, crisis management requires also a feasibility study on the
water resources and it also brings the necessity to have a good monitoring system to explore the
usage of water. Since none of these existed, Nafplion faced a major water crisis in 2007. The
water company officials took a short-term solution to give not enough access of water to the
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private consumers and tourists. In other words, the officials had no other chance than having
water shortages in Nafplion since there was not a crisis management plan.

When the street demonstrations began, the water company officials found another short term
basis decision which was to provide the poor quality of Anavalos Spring and private consumers
had no other chance than using this water. On the other hand, farmers were also affected by the
decisions of the water company officials. Farmers had to demonstrate on the streets since the
officials gave them not enough access as well.

To sum up, a bad crisis management is one of the causes which led a huge water crisis in
Nafplion. Short-term basis decisions were taken by the officials without even having a risk
analysis for future crisis.

8.2.2.2. Non-Implementation of E.U. Water Framework Directive 2000
The main ideas behind the E.U. Water Framework Directive 2000 are based on the IWRM and it
brings the requirements of building monitoring stations, having a river basin management and
supplying good quality water to everyone. As it was analysed before, the EU Water Framework
Directive 2000 has an implementation table that sets deadlines for the requirements and prior to
the economic recession in Greece the implementation table was taken seriously by Athens and
the directive was transposed to the legislation as National Water Directive 2003.

Nevertheless, as Mouaratiadou, et. al, (2008) mentioned that the economic recession turned to be
a social and political crisis which overthrew many governments. At the same time, as
Kalampouka, et al., (2011) mentioned that many administrative problems started to exist in the
local bodies and the requirements of the National Water Directive 2003 started to be seen as
unnecessary and financially not feasible by the local authorities which led them to neglect the
requirements.

Hence, the local water authorities in Nafplion started not to take steps to implement the
requirements of the directive and they could not be sanctioned by Athens since there was a major
political crisis in Greece. For that reason, the local water authorities led private consumers and
tourists to have no access to water and they even supplied poor quality of water to them since
there is non-implementation of the directive.

In short, the non-implementation of E.U. Water Directive 2000 leads Greece to have water
shortages since 2007. The requirements of the directive such as building monitoring stations are
still not fulfilled in Nafplion and probably in many other cities as well. Nafplion is one of the
good examples for this and there are many other cities which face water stress especially during
the summers. All of these factors indicate that the local authorities may not know that they do not
have enough water until there is drought and it shows the necessity to implement the directive.

8.2.3. Water Overcharge and Water Pollution
Water overcharge and water pollution are other forces behind the water crisis. Water overcharge
through boreholes is one of the major reasons behind the droughts in Nafplion. Hence, the motive
behind this has to be explored more deeply. On the other hand, the water pollution led the
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officials not to be able to supply water from valuable resources in Nafplion which led them to
face a major water scarcity and the motive behind the water pollution has to be discussed.

8.2.3.1. Boreholes of Protest
In Nafplion, many farmers are not interested to go to streets and protest the government. There is
an easier solution to the water stress that they face usually during the summers which is basically
digging more boreholes to charge water from the resources. These individual rational strategies
can be seen as leaving the system as Hirschman (1970) theorized; exit is a reasonable choice, the
resort to voice decreases.

Many farmers in Nafplion are not satisfied with the water quantity as well as water quality and
many of them faced major economic difficulties because of the droughts during the summers.
There were major street demonstrations during the summer of 2007 to force the government
officials to supply enough water for their cultivations. Nevertheless, the officials supplied poor
quality water of Anavalos Spring and this created more dissatisfaction among the farmers as it
can be seen from the results of the questionnaires of this work. It showed also many farmers that
they would not achieve easily results within a short time and this led them to create their rational
strategies.

As a result, there are more than 12.000 boreholes in Nafplion. Many of these boreholes were dug
illegally after the water shortages in 2007. As Andreas (2007) mentioned, these illegal boreholes
were always a problem for Nafplion and they are one of the reasons behind the water crisis since
there is usually overcharge which leads to droughts. A farmer can overcharge water as much as
he can from an illegal borehole and achieve his goal which is growing more oranges, exporting
them and surviving the economic recession in Greece. The most important factor here is the self-
interest of the farmer not the common interest of the inhabitants of Nafplion or other farmers.

In addition to overcharging water resources, there is the usage of extensive fertilizers. Andreas
(2007) mentioned that the underground water resources have been polluted due to these fertilizers
for many years before 2007. This shows that the self-interests of the farmers were already
harmful for the water resources in Nafplion and through these new boreholes it is getting more.

Consequently, the farmers’ actions can be seen as an example for the tragedy of commons since
their usage of the limited water resources are leading pollution as well as droughts. For that
reason, water overcharging is one of the major forces behind the water crisis in Nafplion.

8.2.3.2. Desalination Plants of the Hotels
In Nafplion, the hotels faced major water shortages during the summer of 2007 and this affected
their businesses. It has to be noted that the hotels in Nafplion affected by the economic recession
in Greece as well. Consequently, there was a decreasing trend in the number of both international
and domestic tourists between 2007 and 2010 in Nafplion as it was mentioned above. All of these
factors led the hotels to face economic difficulties and they started to seek solutions to overcome
the situation.

As a result, the hotels’ decided to build their self-desalination plants in Nafplion which can be
seen as a reasonable choice as it is in the case of digging boreholes by the farmers instead of
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protesting in the streets. Some of the hotels have already built their self-desalination plants to use
the sea water during the summers and there are more hotels which are planning to build self-
desalination plants as well. At this point, a short discussion should be made if the desalination
plants are environmentally friendly and economically feasible.

First of all, the desalination plants may create greater harm on the local population. As Elliot et
al. (2011) mentioned, desalination plants can cause side effects such as harming the ecosystem by
salinizing the sea more and using a lot of energy resources to desalinate the salty sea water.
Secondly, the desalination plants generally require a lot of funding and they are not economically
feasible (Elliot et al, 2011). The hotels will spend a lot of funding in order to benefit from the
desalination plants in long-term because it is uncertain that there will not be any more droughts in
the future.

All of these factors indicate that the hotels’ decision to build self-desalination plants lead to
tragedy of commons as well. Self-desalination plants may harm the ecosystem as well as the
population and it may lead to more salinization of the water resources of Nafplion. Before taking
the decision of building a desalination plant, there should be some alternative techniques such as
rainwater harvesting, building cisterns or tunnels, etc. taken into account to collect water.

This indicates that the hotels have taken this particular decision only for their self-interests and
not for the common interest of Nafplion and they found the solution in exit instead of voice. In
short, the hotels’ decision to build self-desalination plants is another cause behind the water crisis
in Nafplion.

8.2.4. Climate Change
In the last decade, the rising temperatures have started to affect particularly moderate climate
countries (Ruddiman, 2008). The summer of 2007 was a turning point for Greece since the
extreme heat waves caused less rainfall, high evaporation, water shortages and even droughts
(Ehmer, 2008). Mainland Greece as well as Greek Islands faced similar difficulties at the same
time and the water shortages affected daily lives and led Greek economy to slow down as it has
been discussed above.

Water Crisis 2007 showed that Greece is vulnerable to climate change likewise it is in other
Mediterranean countries. Climate change requires adaptation policies and risk analysis to prevent
future crisis (Leal and Rogers, 2010). If there are other forces such as bad crisis management in
addition to climate change, there can be more vulnerability as it happened in Nafplion.

To sum up, climate change has been affecting many countries in the world and Greece is among
them. Climate change has been one of the causes behind the water crisis in Nafplion since it has
caused less precipitation levels and droughts. When other causes such as increasing water
demands, water overcharging, lack of governance, etc. are added to climate change, the situation
can turn to a major crisis as it happened in 2007.

8.3. How do “stakeholders” deal with water crisis?
Each “stakeholder” has been affected in a different way in Nafplion. For that reason, it requires a
detailed discussion to explore how they perceive the water crisis.
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First of all, many private consumers learned how to live with water shortages and many of them
believe that they might face future water crisis as it happened in 2007. Consequently, many
private consumers keep water in plastic bottles while using less water during the summers. There
are a lot of private consumers who believe that their water resources are limited and there should
be new adaptation policies by the local authorities. This leads many of them to protest the
decision makers on the streets.

Secondly, many farmers still do not believe that there is a major water crisis in Nafplion. There
are many farmers who dig illegal boreholes in order to charge water and they are generally not
interested in using less water since they have an economic interest in exporting more agricultural
goods abroad. Nevertheless, there are some farmers such as Farmer 1 and Farmer 2 who believe
that Nafplion has less water resources available. These kinds of farmers demonstrate on the
streets against the local authorities and many of them believe that the local authorities should take
preventive steps to overcome the water crisis.

Third of all, the government officials as well as the water company officials are seeking financial
aids from Athens to fix the leakages or to re-build dams. Nevertheless, many of the attempts were
not successful due to economic recession. Furthermore, the local authorities are searching
alternative means such as building desalination plants to overcome the water crisis but this should
not mean that they do totally accept the fact that there is a water crisis in Nafplion.

Fourth of all, the activists have the very same fear as the private consumers do. They do believe
that there will be future water crisis and their resources are limited. The activists deal with the
water crisis by searching the nutrients of the water through independent researches, informing the
users through newspapers such as the newspaper of Mr.Danos and by uniting private consumers
and farmers against the local authorities.

The long and the short of it is that, each “stakeholder” perceives the water crisis differently and
they have different values on the water crisis. There are still many people in Nafplion who
believes that they have unlimited water resources while there are a lot of people who believes
opposite.

8.4. How can IWRM help this situation?
The water resource management in Nafplion is not functioning clearly. The future situations
might be more serious than 2007 because water availability and water quality is decreasing.
Three freshwater resources of Nafplion face three major problems and local authorities are
seeking solutions in building new desalination plants, new dams or even supplying poor quality
water. This shows that their water resource management is based on short term solutions and the
problem itself still continues. Pollution and salinization are issues that require long term decisions
to prevent future catastrophes.

IWRM might be a useful tool for the local water authorities in Nafplion to take long term
decisions since it has a flexible and robust framework which takes different scenarios into the
account and creates adaptation strategies according to the different scenarios. As Elliot et al.
(2011) mentioned IWRM functions where there is the case of uncertainty and it creates
coordination as well as cooperation among the parties that involve in water resources
management.
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Greece is among the countries that has already faced the uncertainties of the climate change and
there is no guarantee that it may not face them in the future. Consequently, IWRM can help the
authorities to solve the water crisis through focusing on different options as a result of its flexible
framework. And at the same time, IWRM can encourage “stakeholders” to participate and work
together in a coordinated way.

8.5. What is special with the Water Crisis in Nafplion?
There are two major factors which make the Water Crisis in Nafplion special. Probably the usage
of poor quality water in a city that belongs to a member state of EU is one of these factors. As
Cech (2010) mentioned, poor quality water can be hazardous to local population’s health and this
can even lead to even loss of lives since poor quality water may contain dangerous nutrients. At
the same time, usage of poor quality water creates the necessity to take samples and test the
quality of the water but as it was analyzed above in Nafplion none of these were performed
perfectly due to economic and administrative challenges and poor quality water has been used for
human consumption.

The way how “stakeholders” perceive the water crisis is the second factor which makes the Water
Crisis in Nafplion special. As it was discussed before, farmers and hotels seek alternative ways
such as digging boreholes or building desalination plants to have access to more water as a result
of their increasing water demands even if their actions might create more water stress in the long
term. On the other hand, the officials do not want to accept the fact that there is a water crisis and
there might be water shortages in the future in Nafplion. At the same time, the officials did not
have any crisis management which led them to take short term decisions for long term problems.

The long and the short of it is that, Water Crisis in Nafplion is special because it has taken place
in a member state of EU and poor quality water has been used for human consumption even if
there are directives and enactments for water quality. Meanwhile, it is special because of the
“stakeholders” decisions for maximizing their self-interests even if it would create negative
impacts in the future.

9. Conclusion
The results from Nafplion show that there are serious issues with the water resources
management in Greece. Three of the important water resources of Nafplion are rather
contaminated or salinized. Farmers are digging more boreholes to produce more oranges or other
crops. Nevertheless, hotels are exploiting the coastlines and even building their own desalination
plants which use extreme energy and create salinization in the sea which destroys the ecosystem.

Meanwhile, administrative challenges make things much more complicated. As it was analyzed
in this study, there is not just a single reason behind the mismanagement of water resources. The
Water Crisis of 2007 can repeat again but it is uncertain when it will happen again. Nevertheless,
due to many reasons National Water Directive 2003 is out of the agenda of and the requirements
of the directive cannot be implemented.

“Stakeholders” do not recognize that by taking “rational decisions” for themselves, they are
taking “irrational decisions” for the society. The chaotic situation reflects the issue of common
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pool resources management and social organization’s problematic relationship with water
control. At the same time, it reflects violence of the economy which encourages people to be
opportunist.

Today oil is seen as the most valuable commodity in the world (Pearce, 2006). We have been
witnessing conflicts, clashes, crisis, wars and even civil wars because of this commodity. The oil
prices are affecting the whole economy and it is affecting the prices of almost everything due to
raise in the transportation fees. Nevertheless, water has not been seen as a commodity and it is
seen as a free product that everyone has to consume as much as they want and they need (Leal
and Rogers, 2010). This brings the tragedy of commons because our population is growing and
the demand is rising. When we look at the supply, it has a trend which is always rising due to the
population increase and demand increase.

No one has an interest in reducing their demands even though the resources are dwindling due to
climate change and population raise. The most important is issue has become to have the
willingness to limit our demands and have knowledge about the threats of the future. Although
water management and adaptation policies have not been fulfilled at all by many water
authorities (local or urban or even international), there is still a chance to prevent the future
catastrophes such as massive droughts, water shortages, plagues, starvation, etc. Public
participation is an important factor to overcome these threats and stop the red tape of the
authorities. As it can be seen from the example of the water pricing, people gathered in the streets
to protest the raise in the water prices. This brings up the question why they would not do it so for
the purpose of forcing the water authorities to take rational decisions and have rational
approaches such as IWRM and WSP.

The answer to this question comes from opportunism because no one is willing to decrease their
demand or decrease the population by giving less birth and they only care about their maximizing
their needs. Education to public has been proposed by many researchers to create public
participation. It is indeed a good idea to educate people and children about the adaptation policies
and water management techniques which are seen as potential means to overcome the water
stress. Many adaptation projects that have been proposed to people which are particularly related
to rainwater harvesting, water reclamation and water reuse even though where there were water
shortages existing due to low precipitation and droughts, had been rejected by the people after
they got educated about the techniques and other details (Elliot, et al., 2011).

The example shows that people got irritated from the proposed techniques since it is not easy for
many cultures and nations to use water that has been used before as it is in the example of
Greece. This is indeed a cultural thing and people cannot avoid their cultural and social beliefs
easily. In addition to this, a top down approach cannot be successful since the needs for the
adaptation techniques have to come from the people themselves as it is in the example of
Northern Indian states where there are serious droughts. One of these states is Rajasthan where
the locals are harvesting rainwater during the seasonal rains and at the same time they are
controlling and even decreasing their water demands due to longer and drier summers (National
Geographic, 2009). So this example shows that bottom-up approach is more successful since it
solves the problematic relationship between water control and social organization.

Indeed, education is an important asset to give knowledge to people about the future threats as
well as adaptation strategies and techniques. But the organizational structure over the control of
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the resources has to be structured through the commons not by some researchers or government
officials. Nevertheless, the officials have to take the rational decisions to manage resources such
as water as well. Integrated Water Resources Management can only be achieved if there are
demand related rational decisions. Water has to be seen as a commodity and it has to be priced
before it is going to be totally dwindled (Leal and Rogers, 2010). This is the only way to control
the demand at this moment because as Elliot et al. (2011) mentioned, people change their habits
and their needs when there are extreme cases take place.

Demand cannot be cut if there are no rational decisions such as in the case of Nafplion where the
local authorities are supplying low quality water even polluted water or desalinated water and
give damage to people’s health and the ecosystem. In Greece, the National Water Framework of
2003 which is existent in the constitution is a good example of top-down approach. It is
theoretically a good resource for the authorities and provides standards for the local water
authorities before they take decisions. However, it has been embraced by neither local water
authorities nor the people since it has been created and transposed into the Greek constitution by
an environmental committee which was consisted dominantly by the coalition party
representatives and some opposition representatives after they had the EU Water Framework
Directive in their hands.

The long and the short of it is that, water has to be managed rationally so that the problematic
relationship between social organization and water control can be solved. Hence, all the actors
including government officials, people, private firms, NGOs, international organizations have to
collaborate and people have to create their own organizations according to their needs as well as
their problems which is a bottom-up approach with the support of the top-down approach in other
words a hybrid organization to control the common resources such as water.
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Interviews:
 Water Treatment Plant Official – has knowledge about the water resources issues in the

Greater Nafplion Area and has been in the office over than 20 years. Interviewed at the
Harvard Centre for Hellenic Studies (CHS) in Nafplion on 02/12/2009.
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 Water Company Official 1 – has been working in the Greater Nafplion area for the private
water company more than 11 years and has an important part in the water supply to
private consumers. Interviewed at the CHS in Nafplion on 03/12/2009.

 The Teacher – Professor at the Music School of Argolida in Prosymme – has created a
special interest in the water resources management after the Water Crisis 2007, has an
activist role in the local community, and has a plan to create a Non-Governmental
Organization (NGO) in the Greater Nafplion Area which include small towns of Nea
Tryns and Medea. Interviewed in Nea Tryns on 03/12/2009.

 The PhD Student – has been studying Geology at the University of Athens and has been
researching the problems in the water quantity as well as water quality in the Greater
Nafplion Area for more than 5 years and has an activist role among the local population in
Nafplion. Interviewed in Medea on 02/12/2009.

 Tourism Information Center Official – has been working in the tourism sector for more
than 30 years and has witnessed the effects of the Water Crisis 2007 in Nafplion.
Interviewed at the Tourism Information Center in Nafplion on 21/03/2012.

 Water Company Official 2 – has been working for the private water company that
supplies water to Nafplion for more than 15 years and has an efficient role in the
decision process of the water supply to Greater Nafplion Area. Interviewed at the
Private Water Company Office in Nafplion on 24/03/2012.

 Farmer 1 – has been working as a farmer in Drepano which is a small village nearby
Nafplion where there are mostly orange tree cultivations. Interviewed in Drepano on
24/03/2012.

 Farmer 2 – has been working as a farmer in Nea Tiryns which is a small village nearby
Nafplion where many orange tree cultivations and the ancient Mycenaean Dam is
located. Interviewed in Nea Tiryns on 24/03/2012.
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APPENDIX – I – MAP OF TOTAL PRECIPITATION IN GREECE

Source: Mimikou, (2005)
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APPENDIX II – THE MAP OF WATER DISTRICTS IN GREECE

Source: Karamanos; Aggelides (2004)



53

APPENDIX III – DIAGRAM OF WATER USE IN GREECE

Urban use - %11

Rural use - %86

Industrial use - %2

Energy use - %1

Source: Mimikou, (2005).
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APPENDIX IV – DIAGRAM OF PROPORTIONS OF IRRIGATED CROPS
IN GREECE

Source: EASAC, (2007).
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APPENDIX V – THE PLAN OF ANCIENT MYCENAEAN DAM

Photo by Christy Chamy
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APPENDIX VI – THE QUESTIONNAIRE THAT WAS CONDUCTED TO
THE LOCAL WATER CONSUMERS

ερωτηματολόγιο (Questionnaire)

1. Είστε ικανοποιημένος με την ποσότητα του νερού? (Are you satisfied with the water
quantity?)
 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

2. είστε ικανοποιημένοι με την ποιότητα του νερού? (Are you satisfied with the water
quality?)
 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

3. Όταν δεν θα έχει να αντιμετωπίσει ελλείψεις σε νερό? (When do you face water
shortages?)
 πάντοτε (Always)
 εποχιακός (Seasonal)
 ενίοτε (Occasionally)
 δεν έχουν καμία γνώμη (Do not have any opinion)

4. Μην εμπιστεύεστε τις αποφάσεις των αρχών του νερού? (Do you trust the decisions of the
water authorities?)
 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

5. Δεν νομίζετε ότι το νερό είναι μολυσμένο? (Do you think that the water is polluted?)
 ναί (Yes)
 όχι (No)
 δεν έχουν καμία γνώμη (Do not have any opinion)
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APPENDIX VII – THE QUESTIONNAIRE THAT WAS CONDUCTED TO
LOCAL FARMERS

ερωτηματολόγιο (Questionnaire)

1. Δεν μπορείτε υπερ φορτίζετε νερού μέσω γεωτρήσεων για να αυξηθούν τα προϊόντα σας?
(Do you overcharge water through boreholes to grow your crops?)
 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

2. χρησιμοποιείτε τα λιπάσματα που περιέχουν νιτρικά να καλλιεργούν γρηγορότερα? (Do
you use fertilizers that contain nitrates to grow crops faster?)
 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

3. είστε ικανοποιημένοι με την ποιότητα του νερού? (Are you satisfied with the water
quality?)

 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

4. Είστε ικανοποιημένος με την ποσότητα του νερού? (Are you satisfied with the water
quantity?)

 μερικές φορές (Sometimes)
 ποτέ (Never)
 πάντοτε (Always)
 δεν έχουν καμία γνώμη (Do not have any opinion)

5. ο οποίος είναι ο κύριος χρήστης των υδατικών πόρων στο Ναύπλιο (Who is the main user
of the water resources in Nafplion?)
 στον τομέα της γεωργίας (Agriculture sector)
 τομέα του τουρισμού (Tourism sector)
 τομέα της βιομηχανίας (Industry sector)
 νοικοκυριά (Households)
 κυβέρνηση (Government)
 Ευρωπαϊκή Ένωση (European Union)

 δεν έχουν καμία γνώμη (Do not have any opinion)


