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Preface 
Deliverable 11 of the INECO Project (“Institutional and Economic Instruments for Sustainable Water 
Management in the Mediterranean Region” – Contract No: INCO-CT-2006-517673) comprises the 
Proceedings of the Project’s Stakeholder Assembly Workshop, which was organized within the 
framework of WP 8 of the project. 
The Workpackage involved the organization of a Joint Event, with the participation of stakeholders 
from all the INECO Case Studies. The event was oriented towards the presentation of outcomes from 
the Regional Analyses undertaken within the framework of WP 7 of INECO, on the “Analysis of 
economic and institutional instruments with emphasis on effectiveness and equity”. In this regard, 
work undertaken within the framework of WP 8 was aimed at: 

• Presenting the results from the analysis of cost recovery mechanisms  
• Evaluating the social aspect of the cost recovery principle, including gender 
• Discussing transparency mechanisms regarding cost allocation and estimation 
• Establishing a participatory process for the exchange of views on the already analysed 

arrangements and proposed economic instruments  
In the above context, the Stakeholder Assembly Workshop which was held in Tunis on July 15th-16th 
2008, was aimed at addressing the following specific objectives: 

• Presentation and evaluation of the outcomes of the INECO Regional Analyses on the 
applicability of institutional and economic instruments;  

• Sharing, exchange and integration of experience associated with the application of solutions 
across the Mediterranean Basin;  

• Assessment the corresponding economic, environmental and social trade-offs; and  
• Development of recommendations for enabling the effective implementation of proposed 

instruments.   
The event was attended by a total of 35 participants, 16 of which were stakeholders from the INECO 
Case Study regions.  
This document, which was compiled by the International Office for Water (IOW), is based on the 
individual contributions (presentations) of workshop participants and on the transcript of workshop 
discussions. It is structured in three Chapters: 

• Chapter 1 includes a description of the context, background and objectives of the Assembly 
event. 

• Chapter 2 describes the implementation of the INECO Stakeholder Assembly Workshop, 
providing the overview and the minutes of the event. 

• Chapter 3 is the Proceedings of the Workshop, including all presentations made by workshop 
participants. 
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1 Introduction 
The INECO Stakeholder Assembly Workshop was organized in Tunis, Tunisia on July 15th-16th 2008, 
within the framework of WP 8 of the INECO Project. The event was primarily aimed at fostering the 
discussion on innovative approaches among stakeholders from all the INECO Regions for the 
mitigation of water management problems encountered in the Mediterranean Basin.  
In accordance with the overall scope of INECO, during the Stakeholder Assembly Workshop 
discussions evolved on potential soft-path approaches that need to complement other (mostly 
technical) initiatives and options for problem mitigation. Emphasis was given on economic 
instruments, to provide incentives towards environmentally responsible behaviour, but also to the 
institutional prerequisites and administrative procedures that would enable their effective 
implementation. 
Towards this end, during the event all INECO Regional Partners presented the progress of their 
individual Case Studies, also outlining the current institutional framework for water management, the 
barriers and inefficiencies that this framework imposes, as well as the current efforts undertaken at 
national, regional and local level for improving the efficiency of the water sector. In an effort to allow 
the sharing of experience, special attention was given to the analysis of economic instruments already 
in place and to the barriers that inhibit their effective implementation. Additionally, and within the 
overall Case Study development process, which is based on stakeholder participation, Regional 
Partners also presented the outcomes of the participation initiatives undertaken thus far, and the results 
of the second year, concerning the definition of objectives and the preliminary screening of alternative 
approaches in terms of individual preference, present and future applicability, and relevance to the 
analysed focal problem. 
This document is the Proceedings of the INECO Stakeholder Assembly Workshop and is structured in 
the following way: 

• Section 1.1 provides a brief overview of the INECO Regional Stakeholder Workshops, which 
preceded the Stakeholder Assembly Workshop, in terms of consolidating the collaboration 
between the INECO team and local stakeholders and initiating the discussion on alternative 
responses for addressing water management issues considered significant in the local (Case 
Study) context; 

• Section 1.2 presents the context and background of the INECO Stakeholder Assembly 
Workshop. 

• Chapter 2 describes the implementation of the INECO Stakeholder Assembly Workshop. 
More specifically, Section 2.1 provides the overview of the event, whereas Section 2.2 
includes the workshop minutes. 

• Chapter 3 is the Proceedings of the Workshop, including all presentations made by workshop 
participants. 

Finally, the Annexes to this document include: (a) the workshop participants (Annex 1), and the 
workshop flier and poster (Annex 2). 
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1.1 The INECO Regional Stakeholder Workshops 
As mentioned above, the INECO Stakeholder Assembly Workshop followed from a series of 
individual Regional Workshops held in each Case Study Region from July 2007 and up to March 
2008. These events constituted an important milestone in the overall effort promoted by INECO to 
foster constructive stakeholder engagement, to develop joint action and reach consensus for the 
mitigation of water management issues considered important at local level. 
The theme of each event was directly related to the scope of each INECO Case Study, as follows:  

• Water pollution in the Seybouse River Basin (Algeria); 
• Increasing vulnerability of groundwater bodies (Cyprus); 
• Water quality deterioration in the region of Bahr Basandeila Canal (Egypt); 
• Water stress in the Damour River Basin (Lebanon)  
• Inefficient irrigation water use in the Oum Er Rbia River Basin (Morocco) 
• Water pollution in the Barada River Basin (Greater Damascus Area) (Syria) 
• Groundwater degradation (Tunisia) 

In a broader context, the workshops aimed to strengthen the alliance between the INECO Research 
Team and Local Stakeholders by: 

• Discussing on the focal water management problem experienced in each region; 
• Promoting the development of a process where each contributor gains both a better 

understanding of the problem and insight on how other participants see the problem;  
• Initiating the participatory involvement of stakeholders in determining, defining and 

evaluating alternative institutional and economic instruments towards problem mitigation. 

Furthermore, the workshops served as a discussion forum on the problems and challenges faced by 
stakeholders, and offered the opportunity for participants to share their experiences, knowledge, ideas, 
preferences, hopes, fears, opinions, and values. 

 
The INECO Regional Stakeholder Workshops  
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1.2 Background and context of the INECO Stakeholder Assembly Workshop  
Following from these individual regional events, the participatory approach was fostered through 
individual consultation meetings, local events, conference sessions and workshops. All these 
subsequent events were aimed at exploring perceptions and sharing views on instruments that can be 
effective in mitigating the focal problem of each Case Study.  
Additionally, potential policy approaches were discussed and evaluated in terms of: 

• Individual stakeholder preference with regard to the suggested options; 
• Relevance for addressing immediate water management challenges and opportunities; 
• Relevance and feasibility to address the water management issue at hand; 
• Need for immediate (or more effective) implementation; 
• Relevance to future water management policies and operations; 
• Broader applicability of the suggested approach. 

Furthermore during these events and individual consultations, currently applied economic and 
institutional options were discussed within an effort to assess their effectiveness, barriers that inhibit 
their effective implementation, and wider social and environmental considerations. 

 
The INECO Stakeholder Assembly Workshop Participants 

In the above context, the INECO Tunisia Stakeholder Assembly Workshop was an important 
milestone in the overall effort of INECO to promote constructive engagement of stakeholders while at 
the same time allow the exchange of view and experience between important stakeholders and experts. 
The event brought together stakeholders from all the INECO Case Studies, with the aim to achieve 
following specific objectives: 

• Present and evaluate the outcomes of the analyses undertaken during the 2nd year of INECO on 
the applicability of institutional and economic instruments in each Case Study; 

• Share, exchange and integrate experience associated with the application of solutions across 
the Mediterranean Basin and assess the corresponding economic, environmental and social 
trade‐offs; 
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• Derive recommendations for enabling the effective implementation of proposed instruments at 
both regional and national levels. 

In this regard, the INECO Stakeholder Assembly Workshop constituted a significant step towards the 
definition and formalization of the final output of INECO, which comprises the formulation of 
adaptive sets of guidelines on institutional and economic instruments for improved water management 
in the Mediterranean Basin. 
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2 The implementation of the INECO Stakeholder Assembly 
Workshop 

2.1 Event overview 
The INECO Stakeholder Assembly Workshop was structured along four sessions: 

• Session 1, Introduction, was aimed at presenting the overall approach of INECO, and the 
context for the development of the project’s Case Studies. 

• Sessions 2a, 2b and 3 were devoted to the presentation and discussion of the project’s Case 
Studies. In more detail, Session 2a focused on the Case Studies on River Basin Management 
(Damour River Basin, Lebanon and Oum Er Rbia Basin, Morocco), Session 2b included Case 
Studies on Groundwater management (Pegeia, Cyprus and Tunisia), whilst Session 3 included 
case studies dealing with water quality and urban water management problems (Barada River 
Basin, Syria, Seybouse River, Algeria and Bahr Basandeila area, Egypt. 

Each Case Study session was followed by a discussion panel, which focused primarily on the options 
suggested by the INECO Research team and local stakeholders for problem mitigation. The overall 
framework of the workshop is illustrated in Figure 1. 

 
Figure 1: The INECO Stakeholder Assembly Workshop framework 

2.1.1 The Introductory Session  
The Introductory Session of the workshop was aimed at providing an overview of INECO, focusing 
particularly on the adopted methodological approach and the outcomes achieved thus far. It further 
introduced the event and its objectives, as well as the expected main outcomes.  
The session included three presentations: 

• Prof. Dionysis Assimacopoulos (INECO Project Coordinator), explained the overall 
framework of INECO, the main milestones and outputs thus far achieved by the project, as 
well as its expected final 3rd year outputs. 
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• Mr. Daniel Valensuela (Deputy Director of IOW and INBO representative), focused on public 
participation and networking as means to achieve capacity building for IWRM. 

• Prof. Antonio Massarutto (IEFE), elaborated on the overall concepts governing INECO, and 
on the methodological approach followed for the analysis of alternative institutional and 
economic instruments at the Project’s Case Studies. 

2.1.2 The Case Study Sessions 
Sessions 2a, 2b and 3 were devoted to the presentation and discussion of the outcomes of the INECO 
Case Studies.  
To facilitate the three discussion sessions that followed the Case Study presentations, the 
corresponding inputs were structured in three parts. The first part of the Regional Presentations was 
aimed at providing a comprehensive overview of the selected (focal) water management issue. This 
overview included the description of the problem, using also illustrative photos and indicators, the 
outcomes of the Stakeholder Analysis stage, through the description of the different user groups and 
their interests, as well as the authorities and institutions involved in the corresponding decision-
making process and the relevant institutional issues that are linked to the problem, focusing primarily 
on problems related to legislation and enforcement, the governance setting and the relevant 
deficiencies etc. The second part of the Case Study presentations was aimed at disseminating the 
regional experience with regard to problem mitigation, describing the current efforts and responses to 
the problem and their pitfalls and successes. Emphasis is given to the currently (or already) applied 
options and on institutional and economic responses and their inefficiencies. Finally, the last part of 
each presentation focused on the key elements of the INECO participatory process for the 
development of the Case Study, describing the outputs from the corresponding regional analyses and 
workshops, i.e.: 

• The problem tree analysis; 
• The policy objectives that were defined in collaboration with local stakeholders; 
• Suggested options as elaborated during the 2nd year of the project; 
• The outcomes of the option screening process, including comments and additional 

suggestions, as formulated by stakeholders. 

These outputs were further synthesized by the INECO Regional Partners into proposals for the 
mitigation of the problem. 
As mentioned above, each Case Study Session was followed by a Discussion Panel on currently 
applied and proposed options, where stakeholders and experts participating in the workshop were 
asked to give their opinion and share experiences on practices and instruments adopted in other areas 
for addressing similar issues. Each discussion panel was introduced with a summary presentation, 
which:  

• Portrayed the commonalities and the differences between the commonly themed Case Studies, 
• Presented common policy approaches for dealing with the issues at hand, and  
• Summarized themes for the discussion that would follow. 

The proposed discussion themes for each panel are summarized in Table 1. 
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Table 1: Workshop discussion themes 

Session Theme Discussion Themes 

River Basin 
Management 

 Supply enhancement ~ Demand management 
- Infrastructure financing & cost recovery 
- Efficiency improvements 
- In water use (subsidies for technology improvements)  
- In water allocation – phasing-out of low value uses 
 Development of participatory mechanisms 
- Conflict resolution 
- Allocation of water between competitive uses/users 
- Public information organizations on local WM issues 

Groundwater 
management 

 Public subsidies vs. economic efficiency for low-value uses 
 Enforcement of groundwater abstraction metering vs. user group 
opposition 

 Community management (bottom-up) vs. centralized management (top-
down) 

- Feasibility, capacity, financing 

Water quality and 
urban water 
management 

 Competitiveness vs. environmental protection 
- Incentives towards cleaner production in the industrial sector 
- Disincentives to excessive agrochemical use 
 Strengthening the participation in voluntary programmes 
- Incentives, user awareness, consumer awareness 
 Sustainability of urban water services 
- Funding, cost recovery, affordability and access 
- Community management in rural areas 

 

2.1.3 Workshop conclusions 
The main conclusions, as derived from the discussions held during the event were the following: 

• The main objective of INECO, i.e. to build a network of stakeholders in the Mediterranean 
Basin has been achieved to a significant degree. 

• INECO does not aim at providing solutions to local problems, which have to be addressed by 
the local societies. Instead, the project is about sharing knowledge and experience on IWRM 
issues and particularly with regard to sustainability and means to enable the effective and 
sustainable implementation of proposed solutions. 

• The guidelines that will be developed during the third year of the project will principally aim 
at assisting stakeholders to properly develop and implement such solutions, taking into 
account the corresponding environmental, social and economic criteria and assess the trade-
offs of their decisions. 

• Although coping with climate change has emerged as a dominant policy question in the last 
few years, one of the main issues that Mediterranean countries have to address is the lack of 
capacity to address current water management problems, while at the same time foster the 
development of adaptive and more flexible and sustainable solutions. Questions related to cost 
sharing, public participation and institutional transformation are still valid, in spite of 
considerable research undertaken in these fields.  
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• In this regard, in several countries and regions, institutional reforms and efforts to build 
capacity through knowledge and experience sharing are just beginning to yield results. Efforts 
need to be strengthened, taking into account immediate and future challenges and 
opportunities.  

• The multiplicity of projects undertaken in the same Mediterranean regions, within the overall 
effort of providing tools to developing countries for addressing water management issues 
inhibits their visibility and wide dissemination of their outcomes to policy and decision 
makers. Often, this raises the question of whether action will follow the analysis and the 
lessons learned from a project, i.e. the “appropriation” of its results. This is not only a problem 
of the projects, but it can also be attributed to the public administration of the countries 
concerned. On the other hand, and as pointed out by the stakeholders that participated in the 
event, a perfectly developed network of people can be setup, who can try empower 
stakeholders and build policies based on public participation and not only on government 
decisions. 

• Economic instruments are linked to the overall institutional framework and cannot be 
successfully applied unless there is a certain degree of decentralization and democratic 
management. This is contrast to the traditional vision, promoted by many international 
organizations, which is based on the concept that since new forms of management cannot be 
imposed, the suggested simplified solutions for sustainable water management would be the 
introduction of economic tools (pricing) and privatization.  

• One of the most important outcomes of INECO as a project lies in the lessons that each Case 
Study can tell the others, not about the solution to the selected water management issue but 
about the methodology that has been used for framing the problems, for gathering 
stakeholders around the table and for understanding the constraints around economic 
instruments. As stated during the workshop, the economic approach has increasing limits. In 
this regard, there is no point in issuing guidelines about how to tailor instruments, but instead 
there is need for proceeding the discussion on what is useful in this approach and what is 
useless. In this regard, the guidelines to be developed by the project should focus more on the 
methodological aspect of how to perform participative analysis of such approaches in the Case 
Studies. The solution for the Case Studies themselves is something that is to be expected from 
the local society. 

• All Mediterranean countries have very different institutional situations. In this context, the 
most positive outcome of a project like INECO is that it allows people from different 
countries to gather around the table to exchange national or even local experiences and 
experiments; this in turn helps them to build capacity and ability to pass messages relevant to 
their own national situation,  

2.2 Workshop minutes 

2.2.1 Session 1: Introduction 

The INECO Workshop scope and expected outcomes 
Prof. Dionysis Assimacopoulos, INECO Project Coordinator, introduced the workshop, which is the 
3rd Assembly Meeting of INECO, following the Athens Kick-Off Meeting in July 2006 and the 1st 
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Annual Meeting, which was held in Cyprus in October 2007, in combination with the local WP 5 
Workshop. He pointed out that during these first two years, the project organized a series of 
workshops, one in each participating country. The introduction to the INECO Tunisia Workshop is 
aimed at presenting (a) the overall progress and achievements of the project, and (b) to discuss the 
third year of project implementation.  
Prof. Assimacopoulos pointed out that the aim of the INECO event is to gather key stakeholders and 
discuss the outcomes of the INECO approach in its 7 case studies in a cross-regional way, aimed at 
facilitating integration, exchange of experience and views and mutual learning. INECO is a 
Coordination Action project, that builds on previous research while at the same time facilitate 
dissemination and approaches for constructively engaged Integrated Water Resources Management. 
Additionally, the project aims to facilitate the uptake of research efforts, and it is a project that builds 
on the active participation of local communities.  
Currently, the main water management challenges (in addition to the broader challenge of climate 
change) faced in the Mediterranean basin include inefficient land use, poor infrastructure maintenance, 
overuse of water resources, need for sustaining economic growth without compromising water 
ecosystems and future water availability etc. The main issue however is that the solutions to all these 
problems are more or less known, as they have often been researched and applied to other parts of the 
world, but still they have not been implemented. As often advocated in the pertinent literature, the 
basic elements for effective water management are: (a) the sustaining of a vital economy and healthy 
environment, (b) the assurance of high standards of living. For achieving such aims, IWRM has 
emerged as the solution; it means that we need to integrate across sectors and environment, improve 
the river basin management system, use water efficiently, preserve water quality and support 
environmental stewardship. Within the framework of INECO, the discussions on sustainability are 
pursued on three dimensions: (a) valuing water, (b) transparent, efficient and equitable governance, 
and (c) effective, inclusive and participative management of shared resources, taking into account the 
interests of all users. Another key premise of the project is the establishment of Multi-Stakeholder 
Fora, through which the project seeks to promote constructive engagement of different stakeholders. 
The overall process aims at developing consensus on the social, environmental and economic 
dimensions of the water management problems experienced in the different regions. 
In this regard, one of the big questions of INECO is the involvement of citizens, the involvement of 
people, because the implementation of a project concerns a community; communities are instigators of 
policies, and it is their needs that must be addressed when projects are designed (and not after they 
have been implemented).  
INECO is not a project on Decision Support Systems; it does not concern data collection. On the 
contrary, it focuses on interaction with stakeholders. The first step of the project was to undertake 
stakeholder analysis, and try to establish communities of INECO in each of the participating regions. 
For framing the discussions on the problems experienced in each case study, Regional Partners also 
tried to collect relevant data, to depict its importance, and the relative weight of its causes. Following 
from problem definition and analysis, the next discussions were on the definition of policy objectives 
and on the formulation of alternative options to be discussed with local stakeholders. For example, in 
Cyprus, Prof. Massarutto proposed many different policy approaches and options for addressing 
groundwater overexploitation. The final step of the project comprises the evaluation of these options 
and the development of guidelines, which will be discussed during the third day of this workshop. In 
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this context, the first year of the project concerned situation analysis (water supply, demand, data, data 
for problem analysis), stakeholder analysis and consultation with stakeholders and citizens. From this 
process, the Project identified the focal, critical problems for each region, and we further defined the 
INECO Case Studies. Then a problem tree was developed for each case study, and an indicator list 
relevant to the problem. Overall, in INECO there are 7 Case Studies, four of which focus on River 
Basin and Groundwater Management, and three of which focus (more) on Urban Water Management. 
In this regard, the INECO Stakeholder Assembly Workshop was structured in three main sessions: 

• Session 1 focuses on water stress and sectoral water allocation, incorporating the Case Studies 
of Lebanon and Morocco. 

• Session 2 regards groundwater management and problems relating to groundwater 
overexploitation (Case Studies of Cyprus and Tunisia); 

• Session 3 deals with Urban Water Management and Pollution, comprising the case studies of 
Algeria, Syria and Egypt.  

Within the framework of INECO, the developed problem trees have facilitated the identification of 
common causes behind the focal problem selected for each region. The individual regional workshops 
which have helped INECO consolidate this analysis and facilitated the discussion with stakeholders 
required a very big effort, undertaken by the Regional Partners, but also from IOW and from the 
experts collaborating with the project (Prof. Barraque and Prof. Vlachos). This effort, through the 
workshops, was aimed at engaging people in a constructive dialogue, and establish a shared frame of 
reference, goals, and foster an initiative to design with local stakeholders an efficient process to 
achieve the goals of IWRM.  
The second year of INECO was devoted to developing the discussion on a proposal of instruments that 
can be considered efficient and effective for addressing the issues at hand, taking also into account the 
social dimension, contribution to the objectives set and economic efficiency. Furthermore, the Project, 
through dedicated questionnaires asked the preference of stakeholders and citizens on different 
instruments. The chart of Figure 2 presents results from the Lebanon Case Study. 

 
Figure 2: Outcomes of the option screening option (Lebanon Case Study), concerning the need for 

immediate implementation of different instrument approaches 

In this regard, the objectives of this event is to present and evaluate the outcomes of the 2nd year 
analyses of INECO on the applicability of the different institutional and economic instruments. After 
each session there is discussion aimed at exchanging views and integrating experience, and at 
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assessing, if possible, the corresponding social, economic and environmental trade-offs. The third year 
of the project will be aimed at further elaborating on the analysis of the different options and at 
synthesizing all information to develop guidelines, as depicted in Figure 3.  

 
Figure 3: Outline of the third year of INECO 

These guidelines will be integrated in a web toolbox to facilitate discussions on alternative 
instruments. All of these will be discussed and presented in the INECO Final Conference Event, which 
will be held in June 2009.  

Information exchange, participation and networking for sustainable water management 
Mr. Daniel Valensuela, Deputy Director of IOW, provided an overview of current, global, efforts for 
information exchange, participation and networking aimed at increasing knowledge transfer on 
different aspects related to the ongoing effort to achieve Integrated Water Resources Management in 
different countries. He pointed out that presently, technical solutions to solve water management 
challenges (both present and future) more or less exist. However, still and despite ongoing efforts, 
institutional problems still exist in many countries, whereas efforts to reach agreements and consensus 
in the management of transboundary waters need close cooperation among the different countries 
involved. 
The prevailing top-down approach to the development and implementation of water management 
options hinders the participation of societies and of affected user groups in the decision-making 
process. Actors should emphasize on improving water governance. According to the speaker, there is 
increasing need for: 

• National strategies at country level, or international strategies in the case of transboundary 
waters management;  

• National policies and regulations; 
• Institutional framework enhancement and adaptation; 
• Decentralization of water management operations; 
• Working at the basin and/or local level, as appropriate; 
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• Development of master plans and long-term planning instead of short-term, fragmented 
mitigation responses; 

• Mechanisms for transboundary water management; 
• Knowledge and participation, which can be considered the key pillars in developing an 

integrated approach to the management of water resources.  

The importance of knowledge, data and transfer of know-how are increasingly being perceived as 
important elements in the development of the “right” water policies, application of appropriate 
regulations, the analysis of “baseline” conditions, the monitoring of progress made, and for the 
comprehensive assessment of the impacts of projects (e.g. infrastructure development in a river basin). 
With regard to information sharing and dissemination, it is important to acknowledge and ensure that 
the right people (stakeholders) are informed. However, it is critical also to ensure that relevant 
information on water issues, problems etc. is also diffused to the civil society. Required information 
and data on water resources, use, land use, land management, rural development needs to be addressed 
in perspective, in a way that enables forecasting not only at the national level, but also at the local 
and/or sub-basin level. Data is usually collected, managed and owned by several institutions, such as 
the local and central administration, basin organizations, NGOs, water service operators and research 
institutes. It is often heterogeneous; there are different definitions for the same type of information, 
depending on discipline, and collected data are seldom harmonized and complete. In addition, 
knowledge is often badly adapted to suit the needs of decision-makers and the administration. In some 
cases, there is information available, because a research institute is involved in a project; however, 
research outcomes are often not useful to meet the needs of practitioners. On the other hand, in several 
cases the “owners” of data decide to work separately, and make use of their own information. In this 
context, the main challenge is to collect data and information in a normalized way and allow everyone 
to have access to it. This would be the aim of an Integrated Water Information and Monitoring 
System. A water information system should respond to the needs of stakeholders; in this regard, key 
stakeholders should be involved in the process of developing the system, so as to ensure that the 
system meets the needs of all parties involved. Further to that, a comprehensive system should be 
useful in controlling activities, particularly in relation to water management, monitoring water 
resources, assessing relevant policies and plans etc. 
Such considerations apply to all activities relating to data collection at all levels. Summarizing, data 
collection should not only refer to the national level, but also at local level. How to enable the 
collection of appropriate information at local level is the first important question. The second is its 
dissemination to all users and stakeholders. And the third issue is to make information available to 
everyone in the affected area (country, basin, transboundary basin). 
It is also important to address the theme of participation of stakeholders and the civil society. There 
are many stakeholders, and many groups of stakeholders with different interests. According to the 
literature, five levels can be distinguished (Figure 4): information sharing, consultation with affected 
groups, involvement in the planning process but not in the decision-making process, collaborative 
planning and citizen empowerment. Usually, in most cases we are only able to reach the “information 
stage”, depending of course on the case. For achieving participation, there is need for enabling the 
appropriate policies and this requires political will. There are many types of participation.  
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Figure 4: Levels of stakeholder involvement and participation 

An example is legal participation, which is the case of river basin agencies, where representatives are 
elected. For specific cases or projects, the civil society and citizens are also often consulted. Finally, 
there is also the issue of deciding on broader national (e.g. legislative or institutional reforms) where 
there are public debates among all actors concerned. 

Evaluating current and potential institutional and economic options at the INECO Case 
Studies: Context and Methodology 
Prof. Antonio Massarutto then elaborated on the context and methodology for the evaluation of current 
and potential institutional and economic instruments in the INECO Case Studies. The typical water 
policy dilemma originates from the increased demand for water services, not only with regard to water 
supply but also concerning water pollution abatement. Water ecosystems cannot respond to the 
increasing demands; in this context, the capacity of nature to provide water services at low cost is 
becoming more and more limited. Therefore, as the demand increases at levels that exceed the natural 
capacity of water systems, policy makers face the dilemma of expanding supply capacity through 
artificial means (which is normally very costly and in most of the cases exceeds what water users are 
willing or ready to pay for water services). On the other hand, the demand is strong enough to exert 
significant pressure on the environment and over the natural capital. This implies that if no solution is 
found, the pressure over natural capital will result in its unsustainable use. 

 
Figure 5: The water policy dilemma  
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This dilemma, portrayed in Figure 5, can be solved in three ways. First, the supply capacity can be 
expanded. Secondly, the productivity of the natural capital can be increased, probably by using water 
in a more efficient way. Finally, the third option is to reduce demand by phasing out certain uses, 
especially those with the lowest added value. It should be noted however that the value added is not 
the only criterion; many demands are not ready to pay, but this does not necessarily mean that they are 
less socially valuable. 
There are many ways to implement the above policy options. The traditional approach to water policy 
is however facing increasing difficulty in providing solutions to this type of dilemma. As expanding 
supply infrastructure through the public budget is becoming increasingly costly, the State does not 
have the capacity to finance supply expansions. Access to capital markets is also possible, but is also 
very costly. Capital markets normally require a high interest rate unless the State provides the 
appropriate guaranties, which is not possible in all cases. 
Increasing productivity in water use implies professional management. Professional water 
management does not necessarily imply the involvement of the private sector, but certainly requires 
commercial attitude towards the provision of water services. This is something that is not easy to 
perform within the framework of the traditional approach to water policy development. Furthermore, 
reducing demand perhaps also implies a command-and-control approach or a strong legal power of the 
State. This again is not easy to develop, because of constraints faced by the State regarding the 
legitimacy of decisions, political consensus and institutional empowerment. 
The traditional model usually implies that demand from individual economic sectors and individual 
water users conveyed to politicians. Politicians then assign to the administration and technocrats to 
find a solution to the problem. This usually means development of technical systems, which entail 
increasing economic costs, increasing environmental cost, and decreasing capacity of the natural 
capital to meet all needs. Along this line, a vicious circle develops, that impairs the capacity of the 
whole system to deliver solutions in the long-run. In this perspective, alternative coordination models 
are required. Presently, there is an increasing demand from stakeholders to be directly involved in the 
definition and the implementation of solutions, and there is also an increasing need to directly involve 
the users in the recovery of costs for the implementation of these solutions. The traditional way of 
sectoral water policy development, where each user uses and discharges its own water, where 
integration is left to the environment or probably to the public budget and where each user survives 
alone without considering the others needs to be replaced by alternative models where users cooperate 
among themselves.  
Prof. Massarutto pointed out that Europe, especially through the Water Framework Directive, 
experiences this shift of water policy conventions. Traditional water policy conventions are based on 
the consideration that water services are social rights and public goods that should be provided 
through the general taxation and not charged to users. In this regard, the role of the Government is to 
ensure that this social right is guaranteed. Traditional conventions regard water management as a 
supply-side problem. Water scarcity is basically considered as an issue that can be solved through new 
infrastructure development. On the other hand, emerging policy considerations recognize water as a 
scarce resource that has a social and economic value that has to be allocated efficiently, taking into 
account the illustration of Prof. Bernard Barraque that “what is scarce is not water but money”. Money 
is scarce; since it is scarce, it has to be allocated efficiently. Therefore, the solution is not to 
continuously fund the expansion of the water system, so as to eventually solve all problems. An 
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additional convention that is becoming increasingly important in Europe is the consideration of water 
services as public utilities. This does not mean that water services should be provided by the 
Government for free. Instead, the role of the Government is to ensure that every citizen has access to 
water services, especially the poorer ones. This implies that the corresponding costs should be shared 
more equitably, and not that the service should be provided for free. To that end, there is also the 
concept is that water management is no longer only a supply-side problem; options should be 
compared to demand-side management, which means reducing the demand or diverting users to 
different water supply alternatives and also improving the capacity to cooperate. 

 
Figure 6: The vicious circle of traditional solutions to water problems 

In this framework, economic instruments and approaches have been rather mythisized by the pertinent 
literature but also by a narrow vision of economics that has been sometimes put forward in the policy 
debate. This narrow idea says that the water scarcity problem is not in fact a problem of water being 
scarce. It is a pricing problem and scarcity occurs because prices are too low. If prices are increased, 
scarcity will be eliminated. Another myth is that inefficient allocation is due to the lack of economic 
analysis of decisions. In this regard, if Cost-Benefit Analysis would be applied instead of political 
decisions, then all solutions would be efficient and sustainable. Furthermore, there is the concept that 
inefficient management derives from the public sector. Therefore, privatization, commercialization 
and liberalization and increased competition would be ways of solving these inefficiencies. More 
generally, there is the concept that every time the State becomes involved it is to serve private interests 
and that users distort will to their favour; on the other hand, economists argue that all market-based 
mechanisms allow users to play with the right cards on the table. 
Summarizing, the economic myth entails a kit of solutions that comprise pricing, cost-benefit analysis, 
more market, more privatization and more capitalization. However, we should take into account that 
water management issues are not only about economics; therefore we cannot expect that economics 
alone can provide the solution. Ten years ago, the OECD, the World Bank and many other 
international institutions regarded pricing as an instrument that should foster optimal water 



 

 

 

Date: 28/02/2009 Deliverable 11 
22/212 Version: Final, Dissemination Level: PU 
 

 

management, and that could address all relevant objectives. Presently, we are all aware that different 
pricing structures are adapted to different policy aims. In this regard, if we try to address all these aims 
under the same objectives we might create confusion, because optimal strategies towards some of 
these objectives completely contradict the goals of others. 
For example, in the past, Increasing Block Tariffs (IBTs) have been recommended as an appropriate 
policy option for water pricing. The option had been suggested by environmental economists, having 
in mind the incentives provided towards water saving; furthermore, IBTs were supposed to correspond 
to the marginal cost pricing approach. On the other hand, once it had been acknowledged that one of 
the main problems of the water sector, especially with regard to sanitation and wastewater treatment, 
was the recovery of the financial cost for infrastructure, IBTs were considered as a very weak tariff 
structure, because it hampers the capacity of the system to recover costs in the long-run. Another 
shortcoming of IBT is that it is highly regressive, i.e. in proportion, the poor pay much more than the 
rich. There is a very interesting study by the World Bank that shows very clearly that IBT tariff 
schemes impact dramatically on the poor because the elasticity of water demand to income is very 
low. In order to avoid this type of regressive effect, it is recommended to introduce a fixed charge, 
which should be further parameterized according to the capacity-to-pay and not according to the 
willingness-to-pay. This was an example to illustrate the kind of trade-offs and complications that may 
arise once we go further into the discussions. Further examples of debates concern local metering. 
Economic instruments and approaches require metering of quantities abstracted and used. On the other 
hand, metering introduces new costs, which need to be recovered, etc. 
We continue to believe that an economic approach could be useful for facilitating the search of an 
alternative approach to the water policy dilemma. However, we cannot expect that the economic 
approach could work automatically. Economic instruments are useful because they can provide 
incentives to users and allow more efficient use and allocation of resources. They are further useful 
because they provide a true representation of the users’ willingness-to-pay; therefore claims that the 
stakes of certain user groups are more important than the interests of others cannot be supported in the 
political arena, and the scope of regulatory capture is reduced. Furthermore, economic instruments 
allow recovering the cost of water services when the public sector does not have the capacity to fund 
the water sector and last but not least they allow sharing the costs in a more equitable way. 
Such instruments, including compensation for ecosystem services, bargaining between users, 
implementation of dedicated taxation systems so as to foster financial flows between users and 
between water use sectors, are becoming increasingly important in the reduction of distributive effects 
and maintaining the affordability of technical solutions. 
It should be noted that economic instruments do not operate in a “vacuum”; they require the 
appropriate institutional context, in which they can operate adequately. This institutional setting is not 
to be taken for granted, but should be implemented. It does not only mean legislation and rules; the 
appropriate political and cultural setting is required, and also ways through which stakeholders can 
interact. It further concerns property rights, institutional arrangements that enable users to cooperate, 
etc. 
There are instruments that aim at resource allocation or re-allocation, instruments that target efficient 
water use and reduction of pollution, instruments that enable foreseeing the long-run effects of today’s 
decisions (e.g. liability systems or property rights systems). There are also instruments aimed at 
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promoting integrated solutions, e.g. those that engage stakeholders in bargaining, through cooperative 
or voluntary agreements between users’ associations, which aim at redistributing the costs among 
water users and not just at providing incentives. There are also instruments that do not target the actual 
use of water, but instead address the macro-drivers, such as instruments that concern the agricultural 
policy or urban development. These instruments are often neglected in the policy debate, but are more 
important, since we have recognized through the analysis of water demand and water service demand 
that most of these demands are very inelastic and rigid, unless we are able to address the drivers that 
operate behind them. Finally, there are instruments that have financial rather than economic aims. This 
means that they aim at fostering the self-sufficiency and cost recovery of water supply and sanitation 
services. This does not necessarily mean privatization or commercialization of water services; the self-
sufficiency of the water system means that the system will rely on self-generated financial resources, 
not claiming funding from the public budget. 
In this framework, INECO started with a common way of defining the diagnosis of the situation in the 
Case Studies. The main aim of this exercise was to understand the problem behind the data. Further, 
actors have tried to discuss in the different workshops, what are the policy objectives and to categorize 
different instruments, deciding what type of economic approach could be more helpful in each 
particular situation. However, economic approaches and instruments cannot be just put on the table 
and used as a toolbox that fits everywhere. Economic approaches and instruments should be tailored to 
each specific situation and should be mixed together in order to be helpful to the specific policy aims 
and policy needs that each Case Study has put forward. In this regard, a questionnaire has been sent to 
each Regional Partner responsible for the implementation of each Case Study, in order to map: 

• Which economic instruments and approaches have already been implemented; 
• What kind of improvements could be made to each of them; 
• What could we expect from an alternative way of using these instruments in the different Case 

Studies; 
• How do stakeholders react about them, what is their feeling and what they perceive as the 

most interesting and helpful way of using them. 

This checklist questionnaire will be used as the basis of the tailored analysis performed in each Case 
Study. It can also allow identifying what are the institutional and other constraints that presently 
hamper the adoption of certain responses.  

2.2.2 Session 2: Presentation and discussion on the INECO Case Study outcomes: Focus 
on River Basin Management 

Water stress in the Damour River Basin, Lebanon 
Mr. C. Tabbal, General Director of Conseil et Developpement s.r.l., presented the outcomes of the 
Lebanon Case Study, which focuses on the increasing water stress experienced in the Damour River 
Basin.  
The main reason for the selection of the Damour area as a promising Case Study for INECO was that 
it is a case representative of the water management problems experienced throughout the country 
today. In general, these problems include pollution of waterways and aquifers and increasing water 
shortage, also due to the deterioration of the quality of water available for industrial, domestic and 
agricultural purposes.  
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The Damour River Basin has an area of approximately 333 km2, and is characterized by relative 
freshwater abundance, when compared to other basins of Lebanon. The Basin includes the Damour 
perennial river, with a total length of about 40 km, two major springs, Es Safa and Barouk, which 
contribute to water discharge during the winter, and three minor rivers, Es Safa, Zeble, and El Hamam. 
The area is predominantly agricultural. 
The main water management issue experienced in the Damour River Basin is the decrease in the total 
amount of surface and groundwater of appropriate quality to meet the needs of the different water uses 
in the basin. The major reasons for this decrease are both natural and man-made, and can be 
summarized in the following: 

• Drop in precipitation levels,  
• Overexploitation of surface and groundwater sources,  
• Uncontrolled discharge of waste from domestic and industrial sources,  
• Limited capacity of authorities, 
• Limited financial resources,  
• Interbasin transfer of groundwater,  
• Sea water intrusion, due to overexploitation.  

Overall the recovery of water service costs is poor; municipal authorities, which are in charge of water 
supply provision, are facing difficulties in covering operational and maintenance costs. Most 
municipalities in the river basin do not charge local users with the official tariff, because of socio-
economic reasons. Instead, they charge an annual lump sum per household. Furthermore, 
environmental supervision from the corresponding institutions is not exercised. Although there are 
relevant provisions in the legislation, these are still not enforced, due to various institutional and 
political barriers and constraints.  
The vulnerability of the region in terms of water availability and exploitation of freshwater resources 
is increased by the large quantity of water that is committed for interbasin transfer. Today, interbasin 
transfer is in the range of 340 to 400 l/cap/d, while the allocated volumes should be around 
150 l/cap/d. Currently, 80% of the water abstracted from a total of 16 wells is delivered to Beirut and 
Ain Delbeh. 
Detected COD levels confirm possible release of industrial wastewater. The main activities are olive 
farming and olive oil production, stone cutting and asphalt production. Most of these activities 
developed when it was decided to build the South National Highway, which connects Beirut to the 
South of Lebanon. This resulted in the development of highway asphalt production units in the area, 
which are still operating and have significant environmental impact. More important however are the 
results concerning river water quality, which indicate pollution from domestic sewage. Two samples 
from the river revealed concentrations of fecal coliforms that exceeded normal standards. 
Additionally, since 2001 there has been reduction in the total discharge at the river mouth, which 
reaches 55% of the total annual yield and reveals problems regarding water allocation and use 
upstream. 
In the River Basin, water charges are collected by the municipalities, while in other areas of Lebanon 
this task is entrusted to water authorities. The water sector is still very centralized. However, efforts 
towards decentralization, which is also advocated in the Constitution, are currently being initiated and, 
if pursued, are expected to have positive effect on many issues and problems. Currently, municipalities 



 
 

 
 

Deliverable 11 Date: 28/02/2009 
Version: Final, Dissemination Level: PU 25/212 

 
 

are also in charge of collecting water tariffs; water charges are collected separately, but the current 
base for metering water consumption is still under calibration. Volumetric consumption is identified 
through water gauges that calibrate outflow. The tariff is unique in Lebanon and this has to be changed 
in order to develop a logical system. In the region of Damour, the tariff used to be 100,000 LBP/yr 
(i.e. 45 €) instead of 240,000 LBP/yr. This lump sum is exceptionally applied in the area due to socio-
economic issues. 
Zones of the area, especially upstream the Damour River, are declared protected. In these areas, well 
and borehole drilling is restricted, according to the Decree 129 of 1998. The Decree restriction limits 
the uncontrolled extraction of groundwater but has economic consequences, one being the high cost of 
expropriation, which results in significant costs for acquiring land for projects of public welfare. 
Extraction permits are subject to strict conditions and require public order or decree with the exception 
of boreholes that do not exceed 150 m depth and 100 m³/d. However, the practice is not to obey the 
relevant legislation; users obtain permits for drilling a borehole with a capacity of 90 m³/d or of 120 m 
depth and instead they drill at 400 or 500 m. Abstraction charges are fixed by a Ministerial Decree that 
takes into consideration depths and flow. Again, at this level, the recovery of costs can be considered 
inadequate, mainly because users are charged on what they are supposed to have abstracted and not 
the actually abstracted quantities. 
In the above context, Conseil et Developpement, through INECO, is fostering a participatory process 
to motivate citizens and authorities and to develop a more holistic view of the problems at hand. In 
this context, the INECO WP 5 Workshop, which was realized on September 12th 2007, gathered a 
representative panel of stakeholders, who participated in the debate on water stress-related issues and 
alternative solutions. 
The tentative analysis of the focal water management problem revealed the main causes, which were 
further used to draw the problem tree. Through this exercise, INECO tried to map the different levels 
of causes and their impacts that contribute to the exacerbation of the problem. During the debates that 
took place during the workshop, stakeholders focused mainly on the following issues: 

• The overexploitation of water resources by the Beirut Water Authority is perceived by the 
local population as the main cause of the problem;  

• The overexploitation of water resources by upstream users (farmers, etc.); 
• The contamination of the river by upstream users; 
• The increasing salinity of groundwater because of excessive pumping; 
• The lack of irrigation and domestic water supply during the dry summer periods; 
• The insufficient discharge standards to ensure proper treatment of domestic & industrial waste 

water prior to disposal in the river. 

Further to the above there are problems associated with limited enforcement of the pertinent 
legislation and the lack of a sewerage network, as currently the entire region is served by septic tanks. 
Following from problem analysis, Conseil et Développement proposed policy objectives which were 
discussed with stakeholders in the next sessions of the workshop. Stakeholders’ suggestions were 
articulated around four main elements. Their main request is to secure the necessary quantity and 
quality of surface and groundwater, especially during the summer period. Another key objective is to 
rehabilitate infrastructure and reinforce monitoring and control over water metering. 
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Box 1: Institutions involved in water management in the Damour River Basin 
The institutional framework of Lebanon regarding water management is very centralized. The Ministries 
involved in water management are (a) the Ministry of Energy and Water, which is the main body that is 
responsible for water management issues and for setting the framework for sustainable management; (b) the 
Ministry of the Environment, which is responsible for pollution abatement and prevention policies (c) the 
Ministry of Public Health, which is responsible for monitoring the quality (and safety) of drinking water (d) 
the Ministry of Agriculture, (e) the Ministry of Public Works, and (f) the Ministry of Industry.  

 
Figure 7: Authorities involved in water management in Lebanon 

In addition to the above, there is also an institution responsible for setting Lebanese standards, taking into 
account the relevant European and International Standards. The Council for Development and Reconstruction, 
which is also involved in water management, was created after the end of the Lebanese Civil War, with the 
aim of raising and providing the relevant funds for public sector project.  
The Litani Water Authority is responsible for the management of the Litani Dam (the main dam of Lebanon), 
and there are also the regional water and wastewater authorities, responsible for water management and water 
service provision at local level. In the Damour River Basin, these responsibilities are undertaken by the Beirut 
and Mount Lebanon Water Authority, which was originally responsible only for providing water supply to its 
subscribed customers. Later, following various reforms, the Beirut and Mount Lebanon authority also 
undertook responsibilities regarding water management in the Damour River Basin and in Mount Lebanon, of 
which Damour is part. In Damour, municipalities which are the authorities responsible for drinking water 
supply, have started to enforce subscriptions to the distribution network, including an annual fixed fee per 
m³/d. Before this, there was an agreement between authorities and citizens, because of the socio-economic 
problems encountered in the area. This agreement involved the payment of a fixed annual lump sum, which 
was less than half the annual fixed price. After 2008 however, authorities started to enforce the official water 
pricing policy. 
With regard to groundwater extraction, the political, social and economic instability has dramatically impeded 
all policies to stop illegal wells and boreholes. Even nowadays, it is considered that the situation is 
uncontrollable. Legislation and permit conditions are not respected, and the many wells and boreholes already 
drilled have depleted groundwater bodies. Further to that, in the Damour River Basin, the increasing 
interbasin transfer poses an additional threat to groundwater supplies.  
The Lebanese legislation concerning water dates back to the Ottoman and French regimes. After the civil war, 
the increasing importance to achieve sustainability in water management urged policy makers to reform 
water-related legislation. This reform was mainly effected through two main laws: 

• Law # 221/2000 on the management of the water sector, which was however controversial and 
resulted in the modification of several other laws, decrees and decisions. 

• The Law on environmental protection, sustainable use of natural resources and pollution prevention. 
Decree 129, which designates Damour as a protected area is also of relevance to the INECO Case Study. 
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With regard to water metering, a contradiction can be identified: stakeholders request the strong 
“presence” of institutions that undertake enforcement of environmental legislation, but on the other 
hand, several users seldom comply with the relevant provisions. Stakeholders further stressed the need 
to prevent water pollution, and for allocating water according to a comprehensive socio-economic 
survey and analysis. 
Along the same lines, alternative solutions/options for problem mitigation as suggested by 
stakeholders include: 

• Construction of the already promised dam on the Damour River, in order to secure water 
supply. Dam construction remains controversial, mainly for economic and environmental 
reasons, but is still strongly supported by stakeholders. 

• Limitations in interbasin transfer and exploitation of groundwater. 
• Elimination of pollution through the construction of wastewater treatment plants. 
• Prevention of the misuse of water and limitations of violation in use; 
• Rehabilitation of infrastructure and introduction of canalization instead of open-air canals; 
• Installation of water meters, a project that is currently under study. 
• Implementation of liability systems and of the “polluter-pays principle”. 
• Enhancement of citizen awareness through targeted campaigns concerning water use and 

pollution prevention. 
During the 2nd year of INECO, 80 adapted screening questionnaires for the different options were 
distributed to the same stakeholder categories. Because of the relative political instability of the 
region, only 32 answered surveys were collected, but these were representative of the different user 
categories. Prior to the distribution of the surveys, several consultation meetings were held and 
continuous contact was pursued. A key element of the survey was that answers from different 
stakeholder groups converged with regard to the solutions of the problem under discussion. 
Instruments and approaches that seemed to be most relevant and applicable comprise decentralization, 
public participation and increased liability of polluters. Instead of indirect taxes, there is preference for 
incentives, including voluntary agreements. There are also strong contradictions between the vision 
(what stakeholders hope for their region), and the actual practice concerning water use. 
With regard to the currently applied (or potentially applicable) instruments, opinions and suggestions 
can be summarized in the following: 

• Water pricing does not seem problematic; consequently the installation of water meters will be 
accepted. Tariff structures could be revised, introducing different elements, provided that the 
increase on charges borne by the users does not exceed logical limits. 

• A possible differentiation among customers could be envisaged by setting a low fixed charge 
and a volumetric charge. All professional categories, e.g. industries, beach resorts, would be 
subject to volumetric pricing, whereas in the case of households and farmers a fixed charge 
could be applied.  

• Cost recovery would ameliorate substantially to reach sustainability if water meters are 
installed and if the proposed differentiation of charges is also taken into consideration.  

A command-and-control which would imply establishment of a discharge permit system, technology 
standards and enforcement of the relevant penalties and sanctions, where applicable, would be easy to 
adopt. Market-based instruments are neither a preferred nor appreciated option. They are generally 
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ignored by stakeholders, and are not presently considered applicable for different socio-economic 
reasons. Voluntary agreements have not been yet applied, except for a case in West Bekaa. However, a 
clear preference is set for such initiatives. It is however noted that their implementation would 
certainly have economic impacts, and would therefore necessitate compensation and alternative 
financing policies, which is a request always addressed to the central Government. 

 
Figure 8: Individual preference of stakeholders on different instruments  

(Damour River Basin, Lebanon) 

Decentralization is regarded as prerequisite for enabling the effective implementation of all water 
management options and development policies. Public participation is also strongly supported, and all 
contacted parties wish to be further involved in the process of decision-making. This was also 
manifested by their willingness to cooperate and respond to our invitations. 
The synthesis of all the above into a proposal, accepted by all stakeholders involved can be 
summarized in the following: 

• Dam construction: All stakeholders request infrastructure development, taking also into 
account the successful example of the Shabrugh dam (capacity of 80 million m³), which was 
inaugurated in October 2007 and is already full. 

• Limitation of extraction from groundwater wells. 
• Installation of water meters. 
• Pollution prevention. 
• Community respect to laws and the environment. 

Enhancing efficiency in irrigation water use in the Oum Er Rbia Basin, Morocco 
Mr. Mohamed Marzouk, representative of the Basin Agency of the Oum Er Rbia, provided an 
overview of the INECO Case Study in Morocco, which focuses on the need to rationalize irrigation 
water use in the Hydraulic Basin.  
Firstly, Mr. Marzouk provided an overview of the current situation regarding water availability and 
use at national level. Currently, water availability per capita shows decreasing trends, below 
1000 m³/cap/yr. According to the relevant projections, it can even reach 500 m³/cap/yr, a value that 
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represents the water scarcity threshold. In the past, the adopted governmental policy focused primarily 
on large hydraulic infrastructure (dams and interbasin transfer projects). 
As a result of this supply-oriented policy, today Morocco mobilizes approximately 65% of the 
available water resources. However, this policy was not oriented towards demand regulation; as a 
result, presently there is significant wastage of water, a fact that is not always recognized by decision-
makers. In this regard, one of the main points discussed in the Morocco Stakeholder Workshop was 
related to Integrated Water Resources Management, and the overall effort of developing new policies 
focused on demand management. 
The Oum Er Rbia Basin is located in the centre of Morocco; it is a predominantly rural area with 
approximately 5 million inhabitants. The industrial sector is also significant, comprising mainly 
phosphates. The total irrigated area is approximately equal to 500,000 ha; water availability is 
significant when compared to other regions of Morocco, but water supply cannot meet local 
requirements and there are discrepancies between water supply and demand. The total volume of 
surface water is about 3 km³/yr. Groundwater is not as significant, as only 300 Mm³ are mobilizable, 
and there is no significant potential for further exploitation. There are 50 dams in the region, 20 of 
which are large dams, and the total storage capacity is about 5,100 Mm³. Domestic water demand is 
only 337 Mm³/yr, whereas irrigation demand is about 10-fold of domestic water needs. Additionally, 
most dams are also used for hydroelectricity production, and contribute significantly to the electricity 
supply of the country. 
The Basin has a typical Mediterranean climate. However, according to precipitation records, the last 
27 years precipitation average is 20% of the average of the last 40 years. Therefore, it can be 
concluded that there is a distinctive decline of precipitation, coupled with increased variability of 
rainfall patterns. Given the decline in water availability, users resort to the use of groundwater, and 
presently water extraction is twice more than the sustainable yield. In this context, the total deficit is 
presently equal to about 300 million m³/yr. This also means that there is continuous decline of water 
tables (2 m/yr for shallow aquifers and 1 m/yr for deep aquifers). There are springs that have dried up, 
which were used to sustain small-scale agriculture. 
Box 2: The River Basin Agencies in Morocco 
One of the main outcomes relating to the recent institutional reform that took place in Morocco, is that it is not 
sufficient to have only a National Water Planning System; there is need to develop procedures for water 
resources planning and management at the scale of the river basin, and to also empower provincial and regional 
authorities for the issue of water abstraction permits.  
Currently in Morocco the water sector follows the institutional model of France (Agences de l’Eau). Within the 
Agency, 45% of members are government representatives, 43% are water users, while the rest are important 
water users (e.g. representatives of the electricity company or public officials responsible for the management of 
irrigation perimeters). The system implements the “polluter-pays” principle, which allows the Agencies to fund 
programmes relating to water and environmental management. There is clear movement towards the 
implementation of the cost recovery principle (i.e. “water should pay for water”). However, there are still 
government subsidies, used for specific purposes. An example is the Agricultural Development Fund which can 
be used to finance irrigation improvements and investments for water conservation (up to 60% of Government 
Funding). 

Irrigation is by far the most significant water use sector (90% of total demand). Most parcels are 
irrigated by gravity systems, which are inefficient. This is mainly the case in the large irrigation 
perimeters that were developed by the Government. Additionally, water from the Basin is transferred 
to meet water needs in other regions. Water is transferred to supply the metropolitan areas of 
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Casablanca and Marrakech and significant quantities are also used by the phosphate industry, and for 
an irrigation perimeter that is located outside the River Basin. 
Due to the increasing deficit, hydroelectricity production is much less than the installed capacity (only 
60% of the nominal power). However, the electricity company was the first user that accepted to pay 
the corresponding levies for water abstraction to the Oum Er Rbia Basin Agency. Pollution problems 
are becoming significant, and result in increasing the costs related to the production of drinking water. 
Authorities decided to use carps to clean waterways, a practice which has thus far proved successful. 
With regard to envisaged solutions, the main idea is to artificially increase available supply, through 
the use of non-conventional water, especially with regard to the irrigation of golf courses in Marrakesh 
and in the phosphate industry. However, this is not expected to have significant impact, as today the 
total mobilization of water is equal to 94%, and almost no water reaches the sea. Additional 
infrastructure projects will be extremely costly to develop. 
In addition, the State has considered interbasin transfer from the Northern River Basins, as means of 
alleviating water scarcity. As this was not considered a long-term solution, it has been decided to 
“invest” in the institutional system, and develop a levy system, firstly charging electricity production, 
and then extending charges to other uses. Since revenue has been generated at the River Basin 
Agency, the Agency would start implementing programmes for improving efficiency in water use, 
especially in irrigated agriculture. For example, and in order to promote the application of more 
efficient irrigation methods, a financing plan has been set up, where the River Basin Agency finances 
the cost of preliminary studies and also provides a 20% subsidy for system installation. An additional 
60% of the cost is covered by the State Rural Development Fund. In this framework, farmers bear only 
20% of the cost for the installation of modernized irrigation systems. This scheme is applied in two of 
the largest irrigation perimeters of the Oum Er Rbia, including also two smaller ones. 
During the INECO March Stakeholder workshop, stakeholders pointed out that the main prerequisite 
is to improve knowledge on the actually available water supply, in order to have a real picture on 
exploitable water resources or resort to non-conventional water resources for certain uses. The main 
decision however is associated with implementing additional programmes for water conservation; for 
example the improvement of irrigation systems would reduce water demand by 20%. The main idea is 
to improve the institutional and legal framework, by developing and reinforcing the role of water user 
associations, which could then express their needs and interests in a collective way. All stakeholders 
strongly support this idea, in addition to the rationalization of tariff systems by introducing a uniform 
system which would replace the geographically diversified ones that exist today. 
During the INECO Stakeholder Workshop, stakeholders also recommended additional socio-economic 
assessments, which are presently lacking. The scope of these assessments would be to identify user 
savings resulting from the shift towards modern irrigation systems. The replacement of gravity 
systems with drip irrigation requires significant investment; however farmers could save a significant 
amount of money, simply by not using water. A second issue concerns the fact that many hydraulic 
systems supply multiple uses (domestic demand, irrigation and industry, particularly the phosphate 
industry). In this case, it is not clear how the costs related to the financing and maintenance of this 
infrastructure is allocated among the different user groups. Therefore, additional studies are required 
in order to better allocate financial costs, especially between small-scale irrigation projects and large 
(public) irrigation perimeters. Finally, stakeholders recommended the development of a more global 
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and integrated vision, and the development of a strategic plan, involving not only water managers and 
decision-makers, but also politicians, researchers and academics, the private sector (commerce and 
industry), and water users. 
Currently, Morocco is moving towards a new paradigm for water management; the policy of the 
1970s, which involved construction of large hydraulic projects, needs to be replaced by demand 
management and water conservation policies. 

Discussion panel on proposed options for the Lebanon and Morocco Case Studies 
Following from the presentations on the Lebanon and Morocco Case Studies, Prof. Dionysis 
Assimacopoulos summarized the key points raised in both presentations, highlighting common 
elements, as presented in Table 2. 
Table 2: Summary of the INECO Lebanon and Morocco Case Studies 
 Damour River Basin, Lebanon Oum Er Rbia Basin, Morocco 
Focal Problem Water stress, especially in the 

downstream part of the Basin, due to: 
 Low quality & insufficient quantity 
due to upstream pollution & 
abstractions 

 Overexploitation of groundwater, 
due also to interbasin transfer 

Water stress, due to: 
 Significant losses in irrigation 
distribution networks 

 Low efficiency in irrigation methods 
 Water-intensive cropping patterns 

Policy 
orientation 

 Supply enhancement and/or demand 
management (efficiency 
improvements in water use) 

 Enabling of processes for reaching 
consensus on water allocation & 
protection at the River Basin level 

 Enhanced collaboration between 
central authorities & local authorities

 Supporting demand management 
 Enabling of processes for collective 
management at the users’ level 

 Enhanced collaboration between 
local authorities & user associations 

Suggested 
options 

 Stricter standards on water use & 
discharge – Enforcement 
mechanisms 

 Grants/subsidies for improving 
efficiency in irrigated agriculture 
and domestic uses 

 Metering & water pricing for 
agricultural & urban water use 
(incentives and sustainability of 
water services) 

 Abstraction charges & effluent 
charges 

 River Basin Association – 
Cooperation and Agreement 
protocols 

 Citizen/user awareness and 
participation 

 Higher grants & subsidies to farmers 
for modernizing irrigation methods 

 Abstraction charges 
 Tradable water quotas 
 Increase of irrigation charges for 
abstractions greater than theoretical 
crop requirements 

 Voluntary agreements supported by 
training for: (a) Irrigation 
scheduling, improvement in 
irrigation methods; (b) Shift to less 
water-intensive crops 

 Institutional mobilization of users & 
local authorities 
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Initiating the discussion, Prof. Bernard Barraqué observed that the two cases are to his opinion 
complementary, because the two regions are very different in terms of size and significance to water 
management at national level. On the one hand, Damour is a small catchment (area of 333 km² and 
population of approximately 80,000 people). On the other hand, the Oum Er Rbia is a large River 
Basin District, with a total population of approximately 5,000,000 inhabitants. Typically, the two Case 
Studies do not discuss the same issues. It is obvious that the Lebanon Case Study can have on a more 
direct reaction from the farmers, while in the Oum Er Rbia Case, consulted stakeholders are more 
distant from the users, and can more freely discuss the overall policy and water pricing reforms in 
irrigated agriculture, aimed at balancing supply and demand. 
In response to this comment, Mr. Claude Tabbal noted that the bottom-up approach adopted in the 
Damour River Basin Case Study allowed stakeholders to directly express their concerns and provide 
their opinion. On the other hand, in Morocco mostly secondary stakeholders have been brought around 
the table. This is in fact the difference between the two case studies. He further pointed out that the 
participatory approach was one of the main elements of INECO and that there is also need to have 
broader perspectives and expand beyond consultation with technicians, decision-makers and experts. 
Prof. Bernard Barraqué replied, noting however that consultation with experts allows identifying what 
type of new assessments/studies need to be undertaken in order to reach decisions on new economic 
incentives and mechanisms. In this regard, that approach is likely to improve the public acceptability 
of these instruments, taking also into consideration the redistributive effects on the different water 
uses. He further asked whether the stakeholders involved in the Damour Case Study suggested 
additional assessments for water availability, distributive effects, etc. 
Mr. Claude Tabbal replied that during the first Lebanon workshop, stakeholders were asked to express 
their views, the problems they experience and the policy objectives that need to be pursued. Many 
stakeholders also underlined the need for additional in-depth assessments, and also brought the 
relevant documentation to the table. 
Subsequently, Prof. Evan Vlachos took the floor and commented that there is increasing apprehension 
that “water equation” (i.e. the balance between water supply and demand is changing dramatically in 
many parts of the world. He further noted that the legal system, which is mostly based on the Ottoman 
and French traditions, does not pose the difficulties faced by western countries with the riparian and 
the appropriation doctrine. Additionally, the vocabulary of public participation has been included not 
only in the Water Framework Directive, but also in international relations and in other national laws, 
and public participation is also part of our own way of thinking. In this regard, it is essential to know 
how much representative was the sample of stakeholders that were gathered around the table. Prof. 
Vlachos further pointed that it is critical to move away from the old way of giving presentations and 
distributing documents. Scientists may have models and data, but it is essential to ask people whether 
there are actually visible results. Traditional solutions (e.g. qanats) are also becoming important and 
receive increasing attention by stakeholders and decision-makers.  
Ms. Sarra Touri (INAT) noted that surprisingly, stakeholders in Lebanon requested the reduction of 
the number of wells and the control of groundwater overexploitation. This is in contrast to the usual 
position of farmers, who prefer to exploit groundwater, as even if there is surface water available, 
groundwater is far less expensive to use. She further noted that according to their experience in certain 
areas of Tunisia, dams have been built to reduce the exploitation of water tables. The result was 



 
 

 
 

Deliverable 11 Date: 28/02/2009 
Version: Final, Dissemination Level: PU 33/212 

 
 

disappointing, as in the end, farmers did not shift from groundwater to surface water, but instead 
preferred to use both. 
Mr. Claude Tabbal replied that in Lebanon the Civil War resulted in limited presence of the State in 
all matters. In this regard, all citizens, farmers included, want a stronger presence of the State, 
especially with regard to environmental issues. Furthermore, during the civil water period, many 
illegal wells were drilled, in an effort to secure water, as there was no infrastructure. Therefore, there 
is public will to return to the pre-war state, when there were institutions, infrastructure and control. 

Groundwater exploitation in Pegeia 
Dr. Ioannis Glekas (Aeoliki Ltd.) presented the progress of the INECO Cyprus Case Study, on 
groundwater exploitation in Pegeia, Cyprus. 
Pegeia is located in the north-western part of Cyprus; the municipality covers an area of approximately 
54 km². The aquifer of Pegeia is the main source of water supply for domestic use. The aquifer covers 
an area of approximately 20 km²; however the main water body covers an area of less than 9 km². 
Thickness varies between 50 and 300 m and the annual abstraction is about 1,000,000 m³/yr, most of 
which is used to meet drinking water requirements. The remaining amount is used for irrigation 
purposes. It should be noted that the main source of irrigation water supply is the Asprokremmos 
storage reservoir, as the State decided to allocate surface water to local irrigation in an effort to protect 
the aquifer from overexploitation. However, farmers continue to pump groundwater through illegal 
boreholes. 
In the area there were four municipal boreholes in 2004, and three more were drilled in 2007. The 
most important feature is that presently the region experiences rapid tourist and real-estate 
development. Farmers, who bought land at very low prices, abandon traditional agricultural activities 
and sell to developers, who develop big tourist villages and houses for foreigners. Presently, half of 
the population of the region are foreigners, of British nationality mainly, whereas the other half are 
Cypriots. In some cases this causes conflict as there are different perceptions on who is responsible 
and what should be the main course of action for mitigating water management problems. 
Groundwater monitoring operations are undertaken by the Water Development Department of the 
Ministry of Agriculture, Natural Resources and the Environment. There are regular measurements of 
abstractions and groundwater quality; however the Department thinks that the network should be 
further optimized. Following from discussions held with local stakeholders, the main issue of concern 
is that there is sea water intrusion. At some locations, the WDD has monitored relevant small-scale 
problems, which however could be further exacerbated if no action is implemented. The problems are 
more acute during the summer period, where abstracted volumes are most significant. As mentioned 
above, a first measure taken by the Water Development Department was to allocate surface water from 
the Asprokremmos dam for crop irrigation, in an effort to eliminate groundwater abstractions by 
farmers.  
Overall, the Pegeia aquifer is of major local importance; water quality is very good and meets drinking 
water quality standards. Therefore, the protection of the aquifer from sea intrusion, water quality 
degradation and overexploitation is of major significance. Measures that have been taken thus far 
focus more on the engineering side of the problem. With regard to water quality, it has been proposed 
to install small sewage treatment units at house or neighborhood level, in order to subsequently use 
treated water for garden irrigation. Furthermore, stakeholders stress the need for controlling the use of 
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agrochemicals and reduce losses in the distribution network, a task which falls under the responsibility 
of the Municipality of Pegeia. Additional suggestions comprise the need for regulating water use, 
especially during the summer period, when the population and water demand is dramatically 
increased. 
Box 3: Institutional framework for water management in Cyprus 
In Cyprus, all water is of public ownership; in some cases however, water rights have been assigned to 
individuals. The Water Development Department, which is the authority that manages the Government Water 
Works, recovers the costs of the system by selling water in bulk to Municipalities or Water Boards (domestic 
use) and to Irrigation Divisions, Associations and individual farmers (irrigation water). In the domestic sector, 
the Municipalities and Water Boards are responsible for distributing water to end-users, and recover the 
corresponding costs through water tariffs.  
Several Departments and Ministries are involved in water management issues and there is an ongoing discussion 
for the establishment of a Water Entity (one institution) that will be responsible for all water management 
operations at national level. However, this remains a plan for the future. With regard to the water sector as a 
whole, the main problem encountered is related to the fragmentation of responsibilities. Fourteen (14) ministries 
and departments are involved in water management issues, and there is need for an “umbrella-law” to better 
define the entire framework. Furthermore, the slack supervision and control in environmental legislation, the 
lack of effective water pricing and the limited information disclosure to the interested parties are issues that are 
noted by stakeholders in all meetings. 

 
Figure 9: Institutional framework for water management in Cyprus 

 
As far as vulnerability is concerned, in 2005 the aquifer was nearly in equilibrium. However, the low 
rate of replenishment, due to the substantial reduction of rainfall, agricultural activities, high extraction 
rates to meet domestic water needs and the rapid tourist and real-estate development increase the 
vulnerability of the aquifer to sea intrusion, and to pollution from agrochemicals. Until 2005 there has 
been an increase in water levels; however, however in the last three years at some locations of the 
aquifer and especially in the vicinity of boreholes from where water is abstracted for domestic use 
purposes, water levels are dropping. Until now, the quality of water is very good and there is no need 
for additional treatment. On average, groundwater abstractions exceed groundwater recharge by 5%. 
As mentioned above, currently water from the aquifer is used for meeting mainly domestic water 
needs. According to a recent survey undertaken by the WDD, 0.8% of consumers in the area (mostly 
large hotels and tourist villages) account for 24% of the total water consumption during the summer 
period. This fact is always noted by locals, who are against the further development of the area. Box 4 
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summarizes the main stakeholder groups that have been consulted and their main interests/concerns 
over the management of the Pegeia aquifer. 
With regard to efforts for water conservation, both in Pegeia and at national level, the improvement of 
irrigation methods is a policy objective that had been adopted by the Government several years ago. 
The application of advanced irrigation technologies was fostered through subsidies and long-term low 
interest loans for shifting from furrow to drip irrigation. The overall effort was very successful. Losses 
in distribution networks range between 15 and 20% in some municipalities (e.g. Limassol); however, 
this is not often the case, as in several other areas, losses are significant. There is significant State 
funding available for network rehabilitation. Furthermore, the Water Development Department is 
implementing a strategic plan for the promotion of technological advances aimed at water 
conservation, through subsidies and grants. In drought periods there are water supply restrictions 
imposed on all sectors in order to minimize water consumption. These measures raise significant 
objections from different social groups, and especially from agricultural organizations. For example, 
in 2008 the pronounced lack of water supply resulted in significant losses in agricultural production. 
There are also objections fro hotel owners, who however are rarely experiencing supply restrictions. In 
this context, several hotels are now requesting to install their individual desalination units.  
In the specific case of Pegeia, and as mentioned above, the Government tried to promote the use of 
surface instead of groundwater for crop irrigation, a measure which contributed to the significant 
reduction of groundwater abstractions in the past years. Additional plans for the protection of water 
bodies in the area concern the initiation of the procedure for the construction of sewerage networks 
and a wastewater treatment plant, which will also allow the use of treated wastewater for irrigation 
purposes. The Water Development Department is also planning the construction of a large desalination 
plant (44,000 m³/d) to meet domestic water needs in the entire Paphos area. It is expected that the 
plant will start operating in about four (4) years, adding to the existing desalination capacity which 
comprises two plants in Larnaka, and the future plant that will be constructed in Limassol. 
Until now three meetings were held with stakeholders in Pegeia. Aeoliki Ltd. also had individual 
meetings with stakeholders last May, focusing on the screening of institutional and economic 
responses. Aeoliki considers that they have managed to establish close cooperation with local 
stakeholders, which will continue after the end of the project. The first two meetings with stakeholders 
focused on the problem of Pegeia and on the mapping of the corresponding causal interrelations in a 
problem tree form. Furthermore, during these first two meetings, and through a dedicated survey, 
stakeholder views and perceptions were mapped with regard to the issue at hand. Stakeholders 
generally believe that the aquifer is a locally important resource that needs to be protected from 
overexploitation and contamination. They also expressed the view that the authorized building permits 
presently exceed the carrying capacity of the area and exert significant pressure on water bodies and 
the water system in general. They also perceive that agricultural practices further contribute to the 
problem and note that there is lack of water conservation culture among the Pegeia residents. A lot of 
people raise also the issue of lack of information regarding water management issues; this lack of 
information is also often translated as lack of transparency. It also becomes clear that there is need for 
improving the management of the aquifer and the condition of the distribution network.  
 
 



 

 

 

Date: 28/02/2009 Deliverable 11 
36/212 Version: Final, Dissemination Level: PU 
 

 

Box 4: Stakeholder groups and their interests with regard to water management in Pegeia  
The Municipality of Pegeia is responsible for domestic water supply. With regard to the particular water 
management issue, they believe that they have to meet domestic demand; however there is lack of alternative 
water resources. Overall, the Municipality argues that it has limited capability to influence water policies, and is 
particularly favourable towards the construction of a large desalination plant. Furthermore, municipal authorities 
strongly support the further development of the area, and do not think that there should be restrictions towards 
the issue of building permits, as these constitute a significant source of income. Their desired main course of 
action is infrastructure improvement, raising awareness on water use and water conservation among the Pegeia 
citizens, and close cooperation with the policy makers of the central government.  
The Water Development Department executes the governmental policy concerning water management. The 
Department is aware of the scarcity problems experienced in Pegeia, which are similar to those encountered 
throughout the country. According to their belief, there is need for improving water management practices; 
however, there is limited feedback from end-users with regard to the water deficit faced in the region. Overall, 
the Water Development Department has the capacity to influence decisions; within the framework of the WFD 
implementation, they have initiated public information campaigns towards raising awareness. 
Farmers of the area were consulted on an individual basis, and were not represented by an association. They 
believe that the problem of the region is the lack of additional water supply sources, the cost of water and the 
climate conditions (currently Cyprus is facing an extensive drought period). It is worth noting that banana 
plantations are one of the prevailing cultivations in the area; however bananas are not considered a priority of the 
policy makers. Overall, farmers have limited capability to influence the decision-making process, and are eager 
to cooperate with other stakeholder groups since they face a lot of problems with the quantity made available for 
crop irrigation, and the sustainment of their production. 
Developers are a different stakeholder group, which is gaining power with regard to decision-making in the area. 
Currently, Pegeia experiences rapid development in terms of real-estate and tourism. Developers believe that the 
main issue is the lack of additional water supply, which will ultimately result in water scarcity that can influence 
future developments. They expect that they will face problems in that respect in the near future, which will also 
have negative consequences on tourism. Developers can exert some influence over decision-making processes 
for serving their own interest (proceed with projects, secure water supply). As expected, they oppose restrictions 
on building permits; they are willing to cooperate with other stakeholder groups and can also mobilize political 
groups for solving the problem. 
The hotel industry and tourist apartment owners also share the view that Pegeia is facing water scarcity. This 
problem affects the operation of hotels; two major hotel resorts have prepared tenders for installing small 
desalination units in order to meet their water needs, as they consider that due to the ongoing drought they may 
not be able to secure reliable water supply now or in the near future. 
Finally, it should be noted that the local population can be divided in two different groups: those of Cypriot 
nationality, and foreigners, who have bought houses and land in the area. In majority, the population of foreign 
nationality are English-speaking who bought land from local farmers, and have contributed to the economic 
growth of the area. This group opposes the further development of the area (i.e. the building of new houses), and 
considers that water resources are managed inefficiently. Additionally, they recognize that there is pressure for 
the rapid development of the area and that water problems are accentuated by climate conditions, and consider 
that there is lack of information and transparency on water-related issues. On the other hand, the “local” group is 
positive for the development of desalination and believe that there is also significant water waste (which is 
attributed to the “foreigners’” group. They have a negative attitude towards water restrictions and water tariff 
reforms. 

Following from problem analysis, the definition of objectives was further discussed with stakeholders. 
Their suggestions (both in terms of objectives and potential options) were the following: 

• Development of additional water supply sources (e.g. desalination units), but also investment 
in other options, such as rainwater harvesting, loss reduction, use of unexploited resources 
(e.g. small rivers and streams, on which small interception dams could be developed), etc. It 
should be noted that such options had not been examined in the past; it was only this year the 
Municipality of Pegeia decided to exploit water from a stream that passes through the city. 
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• Development of small-scale sewage treatment units, which would allow for reusing water for 
garden irrigation; 

• Transfer of water from neighbouring areas; 
• Fostering of efficiency improvements in water use, through regular water audits for large 

consumers, and introduction of seasonal water tariffs. 
• Enhancement of efficiency in water distribution; 
• Subsidies for the installation of water saving equipment, which are already available, but of 

which local residents were not aware of; 
• Economic incentives for the change of cropping patterns, especially with regard to banana 

plantations, which consume large amounts of water; 
• Regulation of abstractions, strict monitoring and enforcement of penalties and fines for users 

that “waste” water; 
• Introduction of small-scale desalination to meet the needs of the tourist sector (large hotels and 

tourist villages); 
• Enhancement of awareness, through regular campaigns on water saving, and disclosure of 

information on water-related issues, through regular open meetings and public hearings. 

With regard to the survey for the evaluation and screening of alternative instruments, Aeoliki Ltd. 
collected 25 answers. As far as individual preference of stakeholders is concerned, the most highly 
ranked instruments were water pricing, subsidies, liability systems and enhanced public participation. 
These instrument approaches were also considered the most relevant for improving groundwater 
management in Pegeia. Additionally, voluntary schemes and agreements were favoured by the 
consulted stakeholders. It is worth noting that a voluntary scheme is currently being implemented in 
Cyprus concerning the application of agrochemicals. However, this scheme, which has been adopted 
by approximately 800 farmers, has not been yet applied in Pegeia. 
As far as domestic water pricing is concerned (tourism included), water for municipal use is priced at 
full cost. However, the introduction of desalination plants in the last 7 years was subsidized, and the 
tariff no longer reflects the full financial cost. In 2004, the Government of Cyprus proceeded to a 
major reform of rates charged for bulk domestic water supply to Municipalities and Water Boards, 
which were increased to 0.56 €/m³. The tariff structure imposed by Water Boards in all major urban 
areas comprises a fixed charge and a volumetric charge, which depends on consumption. Investments 
in rural water supply schemes are subsidised, depending on the size of population served. Tariffs are 
also differentiated according to the type of use (tourism vs. households), with tourism tariffs being 
considerably higher. Overall, the affordability of water charges is considered adequate; the ratio of 
household expenditure over the average GDP in Pegeia is about 0.4%, much lower than the threshold 
of 1.5%, which applies to industrialized countries. If tariffs were increased to achieve full recovery of 
financial costs, the affordability indicator would rise to approximately 0.6%, a value which again falls 
considerably below the critical threshold of 1.5%. Abstraction charges have not been applied yet; 
however, these instruments are under consideration by the Water Development Department and the 
Government.  
Until 2003, in the agricultural sector, rates applied were differentiated on a local basis, depending on 
the district and the Irrigation Scheme, with water prices varying between 0.08 €/m³ and 0.12 €/m³. 
Since 2004, there has been a gradual increase of water tariffs, with the aim to reach by 2007 the 
uniform charge of 0.19 €/m³. However, due to the acute drought that is faced in the country today, the 
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last increase of 0.01 €/m³ that was to be effected in 2007 was not implemented, in order to alleviate 
some of the pressure imposed to farmers. Overall, it is believed that the currently applied irrigation 
tariffs encourage cultivation of water intensive crops. The effected tariff increase is expected to render 
the cultivation of certain crops not profitable; this however is an issue that raises a lot of concern, 
complaints and political pressure. In this context, the Parliament is always reluctant in approving the 
increase of tariffs for irrigation water, believing also that this can discourage irrigated agriculture and 
intensify urbanization in certain areas. 
At national level several subsidies are already in place, for example for borehole drilling for garden 
irrigation or for connecting boreholes to lavatories in areas that do not face groundwater 
overexploitation problems, for the installation of grey water reuse systems in the lavatories and for 
garden irrigation, and for the installation of hot water recirculators. The Water Development 
Department has estimated that if such measures were to be applied to all consumers, they could be 
able to achieve a 50% reduction in the quantity of freshwater supplied through distribution networks. 
With regard to liability, there is the Water Conservation Law of 1991, which applies within the Water 
Board areas, municipalities and villages. The Law states that hose use for washing sidewalks or 
streets, verandas or vehicles, is a criminal offence; violators can be imprisoned for up to 3 months and 
fined up to 1000 Euros or both. Policemen or other licensed persons (WDD personnel) having grounds 
to believe that a person is committing such an offence could issue a fine of up to 110 €. However, the 
measure has never been applied apart from drought periods, when there is stricter monitoring. There is 
also the Well Law, which sets the provisions for obtaining permits for borehole/well drilling. In this 
case, a permit is needed from the District Officer; permits can be issued without prior consultation 
with Water Development Department. This means that permits can be obtained even for areas which 
face severe groundwater overexploitation problems. Overall, supervision and control is relaxed, and 
penalties imposed are considered very light. This sluggish enforcement of environmental legislation, 
on the alleged reason of socio-economic concerns is considered as one of the weakest points of the 
water management framework. 
With regard to public participation, the Water Development Department has initiated processes for 
public consultation and involvement within the framework of the WFD implementation. The process 
includes open meetings, questionnaires and awareness campaigns. Furthermore, several research 
projects (e.g. AquaStress) have initiated public participation processes for water management. 
However, the overall effort has just been initiated. There is lack of information, and people are just 
beginning to become aware and informed on water management problems, and to be consulted during 
the decision-making process. 

Groundwater overexploitation in Tunisia 
The context and outcomes of the INECO Tunisia Case Study on Groundwater overexploitation were 
presented by Mr. Ahmed Bouzid, from the Tunis International Centre for Environmental Technologies. 
Tunisia, being arid to semi-arid country, is facing water shortage of increasing severity. Water scarcity 
problems are expected to intensify, as a result of population growth, rising living standards and 
accelerated urbanisation. These drivers put significant pressure on available resources and on the 
agricultural sector, leading to a significant increase in water use and pollution loads. Natural water 
resources in Tunisia are relatively limited and equal to 4.670 million m³, of which 4.100 million m³ are 
considered exploitable. The ratio of available water resources per capita had been estimated at 450 m³ 
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in 1996 and will decrease further to 315 m³ in 2030. Thus, the country is considered one of the poorest 
countries in terms of freshwater availability. In 1996, the total water demand was estimated at 
2.528 million m³ and is expected to follow a continuous growth. It is estimated that in 2010 
exploitable resources will be equal to 4.600 million m³, whereas water demand is projected at 
2.689 million m³. 
In the above perspective, policy makers have been compelled to develop additional resources and to 
take measures in order to preserve existing ones. Currently, the main components of the National 
Water Resources Management strategy are surface water mobilization, soil and water conservation 
works, water harvesting, and use of non-conventional water resources, such as reuse of treated 
wastewater for crop irrigation and aquifer recharge.  
Nowadays, demand management is considered an important axis of future water policies with the 
overall aim of controlling the consumption of the different sectors, and in particularly that of 
agriculture, which is the largest consumer. Although at present the country does not experience 
extreme water shortage, there is an increasing pressure on available resources due to accentuated 
droughts, pollution problems and over-exploitation of resources, which render the current decision-
making processes with regard to water management and allocation difficult. In this context, there is 
wide acknowledgement of the fact that there is need for promoting (a) the use of non-conventional 
water resources (desalination) in order to meet potable water demand in deficient regions and (b) the 
exploitation of additional resources for the development of economic sectors, and especially 
agriculture. In this regard, Tunisia has developed since 1990 an ambitious program for the exploitation 
and management of natural and non-conventional water resources. At the end of 2002, the main water 
supply sources included 27 large dams, 182 small dams, 650 artificial lakes, 3.176 boreholes, 130.000 
wells and 93 natural springs. For meeting the demand of deficient regions, inter-basin transfer is 
widely applied between northern regions, towards the coast and from the western to the eastern part of 
the country. Transferred water is primarily used for domestic and irrigation purposes. The conveyance 
network for inter-basin transfer is approximately equal to 30.000 km. In the most important water use 
is irrigation, which uses 80% of the country’s available resources. 
Currently, the total irrigated area is estimated at 400.000 ha, whereas irrigation demand is around 
2.120 million m³. Irrigation water supply originates from large dams, boreholes and wells, and 
wastewater treatment plants and is managed by the CRDAs and local agricultural development groups. 
Domestic water demand concerns urban, rural zones, as well as water sources in the Sahara and is 
approximately equal to 350 million m³/yr. Water supply is provided by the National Water Company 
(SONEDE) and regional public services (CRDAs and Development groups in the rural zones). 
Industrial demand corresponds to 120 million m³/yr and tourism demand is estimated at 
30 million m³/yr, both of which are supplied by SONEDE.  
In spite of the considerable effort for water mobilization, which has played a dominant role in 
controlling water resources and attenuating the socio-economic impacts of droughts, farmers continue 
to overexploit phreatic water tables. The average rate of exploitation is 106 %, a fact that has resulted 
in the gradual depletion of productive aquifers and to increased salinity levels in coastal ones. In this 
context, the problem selected for Tunisia case Study is “Aquifer degradation and Overexploitation 
of groundwater resources” which is mostly due to uncontrolled abstractions for irrigation purposes 
and the inadequacy of the presently applied alternatives and disincentives to mitigate groundwater 
overexploitation. The problem is further exacerbated by the lack of technical capacity in the 
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agricultural sector, the limited application of water saving methods in irrigation and the current water-
intensive cropping patterns.  
Ground water resources of Tunisia were estimated in year 2000 at 740 million m³. Exploitable 
resources through equipped wells represent 106 % of the available resources. Wells and boreholes 
were developed during the last 20 years; groundwater extraction presently reaches 780 million m³ 
compared to 395 million m³ in 1980 (total growth of 97 %). Groundwater exploitation occurs mostly 
through surface wells and boreholes. In total, the number of shallow wells was 128.400 in year 2000 
compared to 60415 in 1980. The total number of equipped (authorized) wells is 86.965 units. The 
largest groundwater abstractions occur in the north- east region of the country (350 million m³/yr or 
45% of the total).  
Especially with regard to groundwater management, and despite the fact that the overall institutional 
setting is considered well organized, there are still problems relating to institutional organization and 
water governance, such as: 

• Lack of regulation and control, as illegal borehole drilling, without authorization and issue of 
the corresponding extraction permits is quite common; 

• Need to further develop and enhance user participation in water management, through 
Agricultural Development Groups; 

• Need for abstraction metering, as currently such efforts are hindered mostly due to social and 
political pressure. 

Box 5: Institutions and legislation concerning water management in Tunisia 
The main institution responsible for water resource management and exploitation is the Ministry of Agriculture 
and Water Resources. The Ministry controls 11 institutions for the assessment, monitoring, exploitation, 
distribution and evaluation of water resources and the construction, operation and maintenance of water works. 
The Ministry of Public Health, through its central and regional services, is responsible for monitoring the quality 
of potable water and treated wastewater used for irrigation, in order to prevent and eliminate water-related 
diseases and epidemics. The Ministry of Environment and Sustainable Development undertakes through its 3 
institutions (ANPE, ONAS and CITET) all tasks related to water pollution and quality. Additional ministries 
involved are the Ministry of Technology and Communication, which controls the National Institute and 
Meteorology, responsible for the monitoring of meteorological, oceanographic and seismic data, and the 
Ministry of Scientific Research, which controls the Research Centre on Water Technologies and the Arid 
Regions Institute. In addition there are 1400 consumers associations, 570 farmers associations and 70 joint 
groups. 
Concerning legislation, water in Tunisia is considered natural patrimony such as defined in the code des eaux 
(law N° 75 –16 of 31 march 1975) where at the first chapter level, water is considered as hydraulic public 
domain and as an offered natural resource, its use should respect the national management rules of the national 
natural patrimony. Water regulation in Tunisia started since 1885, but the main law which is currently applied in 
all the territory is the law N° 75-16 of march 31, 1975 which consists of 9 chapters and 160 articles and focuses 
on water resources management mobilization, conservation protection and exploitation. One of the main chapters 
of Code des Eaux is chapter 7 which comprises 46 articles addressing the issues of pollution and flood control. 
Water pollution prevention is effected through the prohibition of liquid and solid waste discharges in water 
bodies, the establishment of protected areas in the vicinity of water supply sources and the obligation for 
wastewater treatment in urban areas. In terms of flood protection, the “waters regulation” requires the 
construction of infrastructure by the government, development groups of public interest or by individuals. It 
should be noted that article 106 of chapter 7 regulates wastewater reuse in agriculture, setting the appropriate 
quality standards and the crops that can be irrigated with treated effluent. 

Currently, the main efforts undertaken by the State for the protection of groundwater resources 
comprise the monitoring and management of water table decline through the optimization of the 



 
 

 
 

Deliverable 11 Date: 28/02/2009 
Version: Final, Dissemination Level: PU 41/212 

 
 

corresponding monitoring network, which extends to 3602 water supply sources (2314 shallow wells, 
1221 piezometers and 67 boreholes), the establishment of protected areas and the prohibition of 
extraction from certain water tables, and the promotion of artificial recharge, where hydrogeological 
conditions allow. Furthermore, the Ministry of Agriculture and Water Resources in view of the 
increasing severity of the problem, and in order to reduce/prevent pollution of vulnerable water tables 
from the discharge of solid or liquid waste, has implemented measures related to the protection of 
water bodies, the establishment of groundwater bodies’ vulnerability maps with respect to pollution, 
the implementation of a survey on main water pollution sources, and the establishment of a network 
for water pollution prevention and abatement. In this context, the ANPE (Ministry of Environment and 
Sustainable Development) is currently undertaking a study on the vulnerability of the most important 
aquifers of Tunisia. 
In view of the importance of groundwater and water conservation in general, several measures have 
been implemented, primarily focusing on capacity building. For example, the National Programme for 
Water Saving in Irrigated Agriculture has provided many supporting measures and significant 
financial incentives, implementing the legislation of 1995, which foresees a grant to the investment 
cost for using water saving techniques in irrigation. The grant varies between 40 and 60%  of the total 
investment cost, depending on farm size, climate and crop type. The National Code of Investment 
further foresees a 10% of equipment value and the suppression of Value Added Tax and consumption 
rights. 
With regard to national capacity for wastewater treatment and reuse, Tunisia as a sewerage network of 
12,771 km and 98 wastewater treatment plants. The actual volume of water treated is currently 
201 million m³/yr, escalating at 260 million m³/yr in 2011 and at 480 million m³/yr in 2030, when it 
will correspond to 10% of the exploited conventional resources. Currently, only 32% of this amount is 
reused in agriculture.  
An additional component of the National Strategy for the mobilization of water resources is the 
artificial recharge of groundwater tables. Since this strategy first started to be implemented, the total 
amount injected in water tables is estimated at 387 million m³/yr (total for the period 1992-2003).  The 
main sources of water used to recharge groundwater tables are surface water released from dams and 
treated wastewater. Only for 2003 it is estimated that a total of 43.2 million m³ was used for aquifer 
recharge. 
For monitoring groundwater extraction, the agreed course of action can be summarized in the 
following: 

• Provision of relevant means and equipment to stakeholders; 
• Establishment of a Planning and Hydraulic Equipment Bureau at the Ministry of Agriculture 

and Hydraulic Resources; 
• Evaluation and amelioration of current practices for resources monitoring (optimization of 

monitoring networks, improvement of telemetering systems, GIS etc.); 
• Implementation of a strategy for managing water tables (GIS database and numeric models, 

prototype processes for the integrated management of phreatic water tables…),  
• Undertaking of a pilot project on  participatory irrigation water management, 
• Control of water pollution and treated wastewater reuse, etc. 
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Furthermore, measures undertaken towards the reduction of groundwater extraction to meet 
sustainable aquifer yields can be summarized in the following: 

• The undertaking of reviews and detailed research work plans on the basis of recent studies for 
water saving (1995) and water sector reforms (1999); 

• The elaboration, adoption and implementation of water management programmes; and 
• The establishment of a National Network for safeguarding and monitoring groundwater 

resources. 

Going back to the INECO participatory process outcomes, in the developed problem tree the identified 
focal problem is the overexploitation of groundwater resources. One main cause is the operation of 
illegal boreholes, which can neither be controlled nor monitored. Additional issues (and as 
groundwater is primarily used for irrigation purposes) concern the current (inefficient) irrigation 
practices, adopted agricultural development patterns, the low efficiency of irrigation methods, the 
selection of low-value, water intensive crops, and of course the inability to meter groundwater 
abstractions. 
Following from this exercise, two main objectives can be broadly distinguished. The first concerns 
reversing current trends with regard to groundwater use, by controlling and regulating borehole 
drillings, and the second is to rationalize water use in irrigated agriculture. In this regard, the proposed 
options (mainly institutional and economic) for the Case Study, defined on the basis of the identified 
deficiencies and international experience, were framed in six (6) categories: 

• Category A: Options to control groundwater abstractions; 
• Category B: Options to enhance efficiency in irrigation water allocation and use, and thus 

reduce groundwater abstractions; 
• Category C: Options to enhance the use of treated wastewater for crop irrigation; 
• Category D: Options to promote aquifer recharge with treated wastewater; 
• Category E: Options to strengthen the socio-economic and institutional environment (enhance 

coordination and integration of policies among institutions involved, develop collective 
management systems and enhance public involvement); 

• Category F: Options to improve the knowledge base on groundwater. 
Box 6: Brief overview of the INECO Tunisia Workshops 
Within the framework of INECO, CITET organized five (5) Stakeholder Workshops since the beginning of the 
project. Two (2) meetings were held at the premises of CITET in Tunis and three (3) meetings were held in 
Nabeul. The objectives of these events were to: 

• Provide information on INECO and elaborate on its main premises; 
• Discuss on current water management issues, and select a “focal problem” of major significance; 
• Review the evaluation framework for the Tunisia Case Study; 
• Elaborate on the questionnaire related to the screening of alternative approaches in terms of feasibility 

and applicability; 
• Share and exchange views and knowledge on currently applied institutional and economic instruments 

in the Case Study context. 
Within the course of this process, a set of proposals were formulated towards improved water management: 

1- Management and recharge of aquifers: 
• Manage water tables through a shared process. 
• Install meters on wells in order to measure the quantity of water extracted. 
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• Use of surface water to recharge aquifers during the winter. 
2- Improvement of the quality of treated wastewater: 

• Develop more efficient control processes for industrial wastewater discharge; 
• Develop institutional measures for ensuring coordination between various stakeholders; 
• Reinforce capacity building and user awareness on wastewater reuse. 

3- Surface Water Management and water allocation control. 
• Better water allocation to ensure maximal output on socio-economic terms. 
• Equipment of public irrigated schemes for water saving. 
• Upgrading, consolidation, and reinforcement of GDA means and capacity. 

4- Other proposals  
• Implementation of uniform tariffs for irrigation water 
• Further exploitation of untapped resources. 
• Reinforcement of soil and water conservation projects. 
• Development of pilot irrigation schemes and water valorization projects. 
• Draw farmers interest to collective management. 
• Better management of droughts and floods 
• Bringing scientific research results closer to GDAs 
• Application of the agriculture map. 

The screening of alternative options by local stakeholders was performed through the corresponding 
survey questionnaire. In total, 64 persons were asked to fill in the questionnaire; these were 
individuals, water users, representatives of agricultural development groups and technicians. The main 
conclusions were that most individuals, water users, agriculture development groups, and water 
resources managers think that groundwater resources are very cheap compared to surface water, thus 
in order to alleviate groundwater exploitation, it is recommended to reduce surface water cost, and 
enhance subsidies for water saving methods in the irrigated perimeters that use groundwater. Water 
resources managers have much concern for enhancement of regulation and control procedures, but 
water users do not give such importance. 
Especially with regard to the experience of Tunisia on the suggested options the following are noted: 

• Control of groundwater abstractions: Public and private boreholes are monitored at the 
regional level by the CRDA. Currently, there is an inventory of groundwater abstraction 
points per water table. Permits for groundwater abstractions are issued by the CRDAs if the 
well/borehole has depth of less than 50m or by the Ministry of Agriculture otherwise. No 
limitations exist, unless the water table is considered vulnerable. 

• Enhance efficiency in irrigation water allocation and use: Currently, many forms of assistance 
are available to those that choose to invest in water saving techniques. It is estimated that 70% 
of the public irrigated perimeters are equipped with modern systems. For strategic crops, 
water up to 1500 m³/ha is provided free of charge. Presently, the market price of cereals is 
experiencing a continuous increase, and information and awareness campaigns are reinforced. 
It is estimated that after 2010 there will be a decrease in irrigation water consumption as a 
result of this strategy (i.e. through incentives for water saving, rationalization of water tariffs, 
efficiency improvements in hydraulic networks, incentives for less water intensive crops), or 
through the re-allocation of water according to the value of alternative water uses. 
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• Increase of the use of treated wastewater for crop irrigation: The option is considered of 
significant importance for meeting a share of the irrigation demand. Concerning urban 
development and land use management, the total volume of treated wastewater that will 
become available by 2030 (480 million m³ - 10% of the total mobilizable resources), will 
allow the irrigation of 100,000 ha. However, maximum reuse can only be possible if it is 
specific and there are specific measures taken for the protection of the environment. In this 
regard, there is need to elaborate the specific legislation according to the outcomes of specific 
research studies aimed at ensuring the implementation of collective sanitation systems and 
environmental protection. 

• Use of treated wastewater for aquifer recharge: Currently, the option is not widely applied; 
only 1% of the total wastewater produced is used for aquifer recharge. For wider 
implementation, there is need to improve the quality of the treated effluent through tertiary 
treatment to minimize risk of contamination. 

• Participation in decision-making: It is widely acknowledged that there is need to reinforce the 
participation of all users and different stakeholders through their representation in Agricultural 
Development Groups, and to really implicate them in the decision-making process, and the 
rehabilitation and maintenance of the relevant hydraulic infrastructure.  

• Additional measures to strengthen the overall institutional and socio-economic environment 
foresee efforts to raise awareness and promote education and capacity building initiatives for 
all users. Institutional issues should also be further explored in order to ensure wider 
coordination between institutions concerned. Legislative measures with regard to the 
establishment of Agricultural Development Groups need to be improved. Especially with 
regard to water tariffs, there is need to ensure that socio-economic constraints and food 
security issues are addressed. 

Discussion panel on proposed options for the Cyprus and Tunisia Case Studies 
The discussion panel on proposed options for the Cyprus and the Tunisia Case Studies was initiated by 
Prof. Dionysis Assimacopoulos, who provided a summary of the main points of the two presentations 
(Table 3). 
Table 3: Summary of the INECO Cyprus and Tunisia Case Studies 
 Pegeia area, Cyprus Tunisia 
Focal Problem Groundwater overexploitation due to: 

 Rapid urbanisation 
 Increasing demand for tourism 

Groundwater overexploitation due to: 
 Agricultural water use 
 Limited acceptance of wastewater 
reuse 

Policy 
orientation 

 Alternative water supply 
(desalination & greywater reuse in 
the home) 

 Incentives for water conservation & 
leakage control 

 Alternative water supply 
(wastewater reuse) 

 Incentives for water conservation in 
irrigated agriculture (choice of 
crops, irrigation methods) 

Suggested 
options 

 Subsidies & mandates for the 
installation of efficient water fixtures 
and appliances, esp. for new 
buildings 

 Abstraction permits & enforcement 
 Voluntary programmes for water 
saving/reduction in groundwater use 
targeted to farmers 
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 Pegeia area, Cyprus Tunisia 
 Disincentives for excessive water 
use 

 Increase of water rates, especially 
for large residential 
consumers/hotels to cause shift to 
other supply sources 

 Application of seasonal water rates 
 Groundwater abstraction charges 
internalizing resource costs 

 Government subsidies for leakage 
reduction and control programmes 

 Compulsory water audits for the 
large consumers 

 Awareness & participation 

 Pricing incentives  
 Lower price for treated wastewater 
than surface water and groundwater 
pumping costs 

 Abstraction charges for groundwater 
(public & private boreholes) 

 Decentralization of activities in GW 
management – collective 
management schemes 

 Awareness campaigning 

 
Prof. Dionysis Assimacopoulos pointed out that the two cases are quite similar, but at the same time 
different. In both cases, groundwater resources are threatened. The main driver in the Cyprus case is 
rapid urbanization and increasing tourism demand. In the second case, increased groundwater 
vulnerability is linked to increased demand for agricultural purposes, also due to the limited 
acceptance of alternative water supply sources (treated wastewater). In this regard, in both cases 
stakeholders point out that there is need for developing alternative water supply.  

 
Figure 10: Mitigating water scarcity – Policy goals 

Subsequently, and with reference also to the Lebanon and the Morocco Case Studies and the 
presentation of Prof. Massarutto, Prof. Assimacopoulos described the main policy objectives with 
regard to water management and use (Figure 10), summarized the main policies currently followed in 
both countries and the individual preference of stakeholders with regard to the proposed instrument 
approaches: 

• In Cyprus, public participation, water pricing (increase of current water tariffs), and 
environmental charges are options considered preferable by the majority of stakeholders. 
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Decentralization is a non-preferred option, and also considered irrelevant with regard to the 
analyzed problem. 

• In Tunisia the main policy is to increase productivity in irrigated agriculture, while at the same 
time provide subsidies for wastewater reuse and monitor groundwater abstractions. 

• In Lebanon and Morocco the consulted stakeholders believe that water pricing and cost 
recovery are not appreciated options, as they are thought to pose significant burden on water 
users; people request increased involvement of stakeholders, decentralization, and subsidies. 

Furthermore, Prof. Assimacopoulos pointed out that in the cases of both Morocco and Cyprus, 
previous water policies emphasized on the construction of dams, mostly financed by the World Bank. 
The moto that characterized the water policy of both countries was “not a drop of water to the sea”. 
However, in Cyprus policies were also formulated towards the enhancement of efficiency in irrigated 
agriculture, whereas in Morocco this effort has just been initiated. 
Subsequently, Mr. Mohamed Marzouk addressed two questions to Mr. Yiannis Glekas. The first 
question concerned the monitoring of irrigation water use in the region, and the second was related to 
the efficiency of the public water supply systems, which in Cyprus reaches 85% in some urban areas, 
and 70% in certain rural areas; he pointed out that according to his opinion, leakage reduction efforts 
cannot achieve larger percentages due to the high cost entailed in such efforts. 
With regard to leakage reduction and control, Mr. Glekas noted that the 15% losses percentage cited in 
his presentation concerned only the Municipality of Limassol, the second largest urban area of Cyprus, 
where there has been significant investment to reduce water losses. This figure in fact is the lower 
limit with regard to water losses in urban areas. However, in other regions of Cyprus, losses exceed 
30%. Concerning the monitoring of irrigation water consumption, Mr. Glekas pointed out that all 
quantities supplied from the Public Irrigation Schemes of Cyprus are metered and charged by the 
Water Development Department of MANR&E of Cyprus. In this regard, they can have a clear idea on 
the evolution of irrigation water supply and use in the region of Pegeia, which is currently supplied by 
the Paphos Irrigation Scheme. 
Prof. Evan Vlachos subsequently commented on the situation in Cyprus and Morocco, pointing out 
that previous water policies were based on the old paradigm concerning water management and use, 
which was based on the concept that “development is needed at any cost”, in order to alleviate 
poverty, but disregarding the environment. Currently, the main orientation of water policies is more 
towards changing this development pattern by giving priority or investing in high valued uses and 
eliminating low value ones. In this case however, users need to be compensated for the damage they 
would suffer and for the corresponding income loss.  

2.2.3 Session 4: Case Studies on Water Pollution prevention and control 

Pollution of the Seybouse River, Algeria 
Mr. Abdoullah Bouchedja presented the progress of the INECO Algeria Case Study, which focuses on 
the pollution of the Seybouse River. Pollution problems experienced in the Seybouse River are 
primarily associated with the discharge of industrial effluents, especially waste from the oil industry. 
The problem is becoming more acute, due to the increase of population and the industrialization of the 
country. Presently, and as since the establishment of the five River Basin Authorities of the country, 
the ABHCSM has accumulated some data and information on the pollution experienced in the river; 
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however, there is still lack of information on the most significant pollution sources and lack of 
collaboration among the stakeholders and actors involved in the management of the river waters. In 
this framework, the ABHCSM decided through INECO to foster the establishment of a participatory 
process, aimed at enhancing collaboration for the development of an integrated approach aimed at the 
protection and rehabilitation of the river. 
Box 7: The Seybouse River Basin 
Seybouse is a permanent river of eastern Algeria, which discharges near the city of Annaba. The River Basin 
sustains multiple water uses (irrigated agriculture, industry, urban centres). 
Several cities are located along the river course. Annaba is the largest, with a permanent population of 
approximately 300,000 people. There is also significant industrial activity. From the 86 industrial premises, only 
8 have individual wastewater plants. The industrial sector comprises activities for sugar processing, steel 
manufacturing, phosphates, fabrication. A large industrial unit is located exactly at the confluence of the 
Meboudja and the Seybouse rivers. There are also two large irrigation perimeters. 

 
Figure 11: The Seybouse River 

The recent institutional reforms of the water sector (e.g. in water service provision), although in the 
right direction, have not been accompanied by thorough evaluation studies. In this context, presently, 
the situation remains unclear as to the responsibilities of the different actors involved. For example, 
the main unit responsible for administrative operations at local level is the wilaya, which is the local 
equivalent of the French Department or Prefecture. There are regional authorities, but these do not 
have significant responsibilities. Only the ANPE (the National Agency for Water Resources) has 
regional departments. In this context, the coordination between the regional water management 
authorities and the local administration is difficult. Finally, a limited amount of information is made 
available to the public, and there is limited public participation. 
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The ANPE is the authority responsible for monitoring water quality. In the Seybouse River there are 
four sampling points. Measurements from one of these sampling points were not reliable. Water 
quality parameters measured in the other three stations include COD, BOD, phosphates ammonium, 
nitrates and nitrites. Measurements reveal that there is significant deterioration of water quality from 
upstream to downstream. The quality of the waters is classified according to the worst indicator value. 
At the downstream part of the basin, measurements for all quality parameters reveal a very bad state of 
the river. Similar results were obtained by the water quality survey of Prof. Djabri in the University 
Annaba. 
Presently, there is a licensing system for pollution discharges, which is based on discharge standards. 
Furthermore, there is a zoning approach, through the designation of perimeters in areas where water 
quality needs to be protected, especially around drinking water abstraction points. There are also 
specific zones for rehabilitation and protection of raw water quality. The applied tariff systems and 
financing tools are supposed to be designed so as to provide incentives for water conservation. In most 
of the country, Increasing Block Tariffs are applied; charges are set for both water supply and 
sewerage services. Further to that, and similarly to the French model, a levy system is applied for 
pollution discharge and water abstraction, implementing the “user pays” and the “polluter pays” 
principles. However, presently these levies are collected by the five River Basin Agencies but 
revenues are not used at local level; instead they are allocated to the Ministry and to the national 
budget.  
Overall, it can be argued that the institutional framework is strongly influenced by the French 
regulatory system, as it is the traditional administrative level that has the overall responsibility for 
legislation enforcement. Local administrations are those responsible for issuing licenses for pollution 
discharge, abstraction and which undertake the monitoring of river water quality, pollution abatement 
measures and start prosecution against polluters. River Basin Authorities have no role in this respect.  
The five River Basin Authorities were first established in 1996. Since then, and particularly in the 
Seybouse River Basin, it has been realized that water pollution has become a very important problem. 
However, pollution does not only originate from water discharges but there is also a tremendous solid 
waste problem. Solid waste is usually disposed in the rivers, a fact that exacerbates pollution issues. 
There is no system of garbage and waste collection. Similar issues also exist in many Mediterranean 
countries, but in this case it has become very serious. Perhaps one of the main causes is the inability of 
the current institutional set-up to address the problem. However, one of the responsibilities of the 
ANPE is to develop appropriate information and data, and to enhance public information and 
awareness through relevant campaigns etc. There is also a programme funded by the National 
Government for the construction of sewage treatment plants; the total capacity will equal 
180,000 m³/d. Additional wastewater treatment facilities will be constructed for other cities. 
Integrative and participative actions are under implementation, not only through INECO but also 
through other initiatives. A specific meeting was organized in April 2008 for industrialists and local 
authorities; representatives from industries attended the event, however, local authorities did not come. 
Further to that, a significant effort is undertaken for improving knowledge on water quality, 
particularly by collaborating closely with the University of Annaba. This was one of the outcomes of 
the INECO Regional Workshop, where local researchers were able to present their views on the 
problem and their expertise. In this regard, presently there is better representation and participation of 
NGOs on environmental protection issues. 
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It has been made obvious that the first task is to build the foreseen sewage treatment plants today, 
which is an issue of funding and not an issue of public participation. However, still there are 
tremendous problems as there is no control over discharges and there is need for a better system for 
monitoring water quality along the Seybouse River. The four sampling points are not sufficient. This 
in turn requires additional funding, first for being able to monitor the river. For this purpose, it has 
been proposed to increase charges to polluters in order to build the information system, while at the 
same time develop awareness. The different proposals of stakeholders converge to the need for a better 
operation of the water police. There are requests for the prosecution of polluters, and for eliminating 
polluting discharges and illegal dumping of solid waste along the river. In the World Water Day 
(March 2008), we have jointly decided to establish an Association, the “Friends of the Seybouse”, 
however this has not been yet implemented. 
Box 8: Outcomes of the INECO Algeria Stakeholder Workshop Questionnaire 
The questionnaire of the INECO Stakeholder Workshop was completed by 42 participants, 32 of which were 
local stakeholders. The most important outcomes of this survey were the following: 
Twenty six (26) participants acknowledge that water pollution is a very important issue that calls for immediate 
action. There is agreement that industry is the main polluting activity. All participants are much in favour of 
public participation, acknowledging the need to involve the local population and to enhance public control over 
the operation of industrial establishments. 
Twenty four (24) participants consider that the current pollution charge system is unfair, because charges are not 
set according to the pollution loads discharged but take the form of a lump sum. Therefore, all industries pay the 
same amount, regardless of the pollution they incur. According to the views of respondents, environmental 
charges should be proportional to the amount of water discharged, but this requires monitoring of industrial 
discharges. 

Pollution of the Barada River, Syria 
Mr. M. Haddad (Project Manager, Studies and Integration Consulting) provided an overview of the 
INECO Syria Case Study on pollution and water quality deterioration in the Barada River Basin. The 
Barada River springs are located from mountains north-west of Damascus. The river flows southward 
for 84 km, through Damascus, and discharges at the al-Utaybeh Lake. The Barada River Basin, being 
a rapidly developing area, concentrates most of the economic activity of Syria. The flow of the Barada 
River is nearly doubled by the Fijeh Spring, which is also used for supplying drinking water to the 
Damascus Metropolitan Area. Furthermore, the Barada River irrigates an area of 375 km2, and sustains 
the Ghoutah Oasis, which surrounds Damascus.  
The pollution of the Barada River is induced by high loads of domestic waste and wastewater. 
Presently, wastewater is discharged to the river from spring to discharge, whereas the riverbed and 
surrounding areas are also used for waste disposal. There is also discharge of polluted industrial 
wastewater from tanneries and marble factories. Furthermore, agricultural activities also contribute to 
the problem, through the excessive use of fertilizers and abstraction of river water (which in fact is 
wastewater, as it is significantly polluted) for crop irrigation. The Barada spring lake is also drying up; 
this is due to the use of the Barada and Fijeh springs for drinking water supply, well drilling by the 
Government for drinking water supply, and the abstraction from numerous illegal wells, which are 
used by farmers, house owners, factories and tourist establishments along the river course. Therefore, 
water quality deterioration is also linked to the decrease in river flows. The exploitation of the aquifer 
underlying the Barada lake has affected river flow. All the above are revealed from water quality 
measurements taken in recent years, all of which portray clearly that there are problems manifested by 
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the increased concentrations of BOD, COD, ammonium and many other parameters. The increasing 
use of surface and groundwater in the area further reduces the quantities and quality of water for 
irrigation, which leads to further depletion of groundwater and water stress. Food industries contribute 
to increased loads of organic pollution, which requires oxidation (measured by the dissolved oxygen 
depletion in the water), and leads to the destruction of aquatic life. Marble factories also contribute to 
water quality deterioration. Water pollution has also resulted in abandoning more than 200 drinking 
water supply wells in 2005. 

 
Photos of the Barada River Basin, illustrating pollution problems 

In terms of secondary effects, the drying-up of the lakes has had considerable impact in agriculture 
and tourism; for example, there used to be many restaurants and tourist establishments around the 
Barada lake, all of which are now closed. Furthermore, the decrease in river flow has forced farmers to 
intercept wastewater conduits in order to use water for land irrigation. The loss of agricultural and 
tourism income induces migration towards the city of Damascus, and further increases demand for 
drinking water and other services in the metropolitan area. Overall, the overexploitation of water 
resources, in addition to urban development over the years has caused deforestation of land and 
degradation of soil quality due to erosion.  
In Syria, the ministries involved in water management operations are the Ministry of Irrigation, the 
Ministry of Agriculture and Agrarian reform, the Ministry of Housing and Utilities, and the Ministry 
of Local Administration and Environment. The Ministry of Irrigation and its directorates are 
responsible for administering and developing water resources, for the regular monitoring of surface 
and groundwater quality and for ensuring the availability of water resources for irrigation purposes. 
The Ministry of Irrigation is also responsible for controlling drilled wells and boreholes and for 
licensing future wells. The Ministry of Agriculture and Agrarian Reform is responsible for the use of 
water for agricultural purposes. This includes the promotion of modern irrigation techniques and the 
cultivation of crops with lower irrigation requirements.  The Ministry of Housing and Utilities is 
responsible for drinking water distribution networks in urban and rural areas and for sewage treatment. 
The Ministry of Local Administration and Environment is responsible for monitoring and controlling 
water quality, and for issuing national standards for the protection of water resources. In addition, the 
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Ministry of Health undertakes chemical and biological analysis of ground and surface water resources 
when demanded by the other four ministries.  
At local level, Governorates are also involved in the aforementioned tasks. Governorates have an 
important role in offering technical support, especially for small-sized local authorities, which do not 
have the required technical capacity. In each Governorate, there is a water authority, responsible for 
water services at the entire Governorate area. Public companies, falling under the control of the 
Governorate, have been established in the cities which have wastewater treatment plants; their number 
is increasing as wastewater facilities are being developed.  
A significant problem faced by the water management sector today comprises the integration of 
functions between authorities. Additional issues concern the efficient application of economic 
instruments, the lack of an efficient monitoring system, the disregard concerning the role of 
beneficiaries in water management, and the multiplicity of authorities and overlaps in responsibility 
among the different parties. There is also significant lack of communication and data exchange 
between policy and decision-makers; this is considered one of the major problems in Syria, affecting 
not only the water management sector. It is difficult to obtain information; this also applies to the 
ministries themselves.  
Four recent laws and decrees related to the water sector in Syria are indicative of the current policy 
pursued by the Government. The first law concerns the Establishment of the Higher Institute for Water 
Management, which was implemented in 2005. The role of the Institute is to promote research and 
scientific progress, through the implementation of training programmes and the development of 
technical resources in all Ministries involved in water management. Additionally, Law 31 defines very 
clearly responsibilities in water management, including provisions for rights on water resources and 
use, water networks and water infrastructure, licensing of wells, penalties, etc. The Law also foresees 
the establishment of water user associations, which are completely absent in the present framework, 
and the establishment of the General Board of Water Resources for the management, development and 
protection or all rivers, and supervision of investment and control of the operation of water works in 
all river basins. Additionally, the Environmental Law also sets the Syrian Standards for water quality, 
air etc. 
Especially with regard to the Barada River Basin, the Syrian Government is working on several 
projects in an effort to control water pollution. The new legislation requires that tanning manufactories 
move from the river vicinity to the new industrial area of Adra, in northern Damascus. The problem 
however that has arisen with regard to the implementation of the law is that it requires development of 
on-site wastewater treatment facilities; relevant costs have to be borne by the industries. This has been 
the subject of a long debate, because the factory owners requested additional state funding for the 
development of the industrial wastewater facilities. Eventually, at the end of last year, the Damascus 
Governorate agreed to finance wastewater treatment for the industrial city. However, even though the 
issue has been resolved, nothing has happened yet. Tanneries have not moved yet, and instead raise 
different issues. In this context, the discussion for incentives towards the relocation of industries and 
tannery workshops to the Adra industrial city is still ongoing.  
With regard to water quality monitoring, the State, supported by International Agencies, has 
undertaken successful initiatives for monitoring surface and groundwater quality. A project has been 
launched for the development of a shared database on water quality monitoring under the 
responsibility of the Ministry of Irrigation. Furthermore, there are also plans to further expand the 
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Adra wastewater treatment plant, in order to be able to also treat industrial wastewater, and improve 
the quality of treated effluents. In the surrounding rural area there is a programme for the construction 
of 30 small wastewater treatment plants, to ensure that all wastewater has been treated before it is 
discharged to the river. Furthermore, the Government decided to move forward in the modernization 
of irrigation, by providing non-interest 10-year loans to farmers, who choose to install new irrigation 
systems. At national level, the Environmental Law and the Water Law are considered very important 
steps in defining the legal and regulatory framework for all other initiatives. The new tariff system, 
presented in Box 9 is also considered an important incentive towards water saving.  
Box 9: Cost recovery for water services in the Barada River Basin, Syria 
The water pricing system changed in November 2007. The previous system incorporated Increasing Block 
Tariffs, and involved four consumption tiers. The tariff structure was preserved in the reform, but an additional 
tier (consumption block) was added. The rate for the first block was decreased in comparison to the other blocks. 
Wastewater charges are set as percentage of water supply charges. Furthermore, the new law increased rates for 
government institutions and for commercial and industrial establishments. The new tariff was introduced 2 
months after the INECO Syria Stakeholder Workshop, where it was suggested to increase tariffs for the 
industrial, commercial and tourist sector. 
Currently, the average household expenditure for water services is around 2% of the income in Syria, and is 
considered fair both for households and for the industrial sector. Cost recovery for irrigation water is fixed, 
around 3,500 SP/yr. However, the corresponding charges are not paid, as farmers used to directly abstract water 
from the river, free of charge. The only costs borne by the users are those related to abstraction equipment (pump 
installation). Charges are uniform, and do not depend on the type of crop. 
The main problem encountered in the industrial sector is related to illegal industrial establishments. There are a 
lot of micro- and small industrial workshops in the Basin that use water directly from the distribution network 
and are not charged with the industrial water tariff. This is also translated into problems with the management of 
industrial wastewater, which is directly discharged in the sewerage network, without the necessary prior 
treatment. The damage (both economic and environmental) is very high, and no measures can recover that cost. 
The main wastewater treatment plant, which is located in North Damascus (Adra area), is equipped for sewage 
treatment only; therefore, the uncontrolled discharge of industrial wastewater causes a lot of problems to the 
plant’s operation.  

Additional important steps are the effort to develop Water Users’ Associations, which presently are 
completely lacking, and as a result there is no representation and participation of water users in 
decision-making. The new water law opened the road for the establishment of these associations, but 
little progress has been made to that end. It can also be argued that the 10th 5-year plan (2006-2010) 
has managed to develop an adequate short and long-term road map towards the achievement of 
IWRM. Additionally, the establishment of a Higher Institute for water management is critical in 
providing water establishments with the experience required and in fostering capacity building. Many 
awareness campaigns for farmers have been implemented in relation to modern irrigation methods, 
risks involved in the use of polluted water, the excessive application of fertilizers and pesticides, etc. 
In this context, the INECO workshop which was held on September 10th 2007 managed to gather all 
important stakeholders. The overall approach, through the development of the “problem tree” was 
found useful by the Ministries involved. The Ministry of Local Administration and the Environment 
used this illustration to explain the focal problem to the Prime Minister. All steps followed (Objective 
Tree development, questionnaires, surveys, evaluation of options from stakeholders) yielded 
significant results, some of which are illustrated in Box 10. 
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Box 10: Outcomes of the instrument screening process in the Barada River Basin 
With regard to the screening of potential responses, stakeholders clearly indicated preference for subsidies, 
liability systems, environmental charges and taxes, and pricing. With regard to subsidies, stakeholders indicated 
that additional incentives need to be provided to industrialists for relocating their businesses to the industrial city 
of Adra; additionally, water and power supply should be provided at low price in the newly designated industrial 
area. Furthermore, grants and other forms of fiscal and financial incentives should be provided to businesses to 
encourage environmentally friendly behaviour, such as investment in water saving equipment, in order to reduce 
water use and improve water quality. In agriculture, there is need to provide incentives to facilitate the wide 
implementation of modern irrigation methods and the transfer of knowledge on new systems and technologies. It 
was noted that technology transfer and developing capacity in the agricultural sector is one of the main problems 
experienced today.  
Liability systems were an additional proposal that was supported by stakeholders. Furthermore, stricter 
environmental liability rules for both the public and the private sector is one of the main problems faced by 
central and local authorities. As many industrial establishments are owned by the State, it becomes important to 
start law enforcement from these publicly owned industrial premises, through the development of wastewater 
treatment plants. In addition, legislation with regard to illegal connections and water theft needs to be fully 
implemented. With regard to the enhancement of regulations and their enforcement, stakeholders proposed: 

• The implementation of tools like the ‘polluter pays’ principle and cost recovery, possibly in 
combination with incentives for environmentally-friendly activities. 

• For environmental charges and taxes, improving performance standards in water supply and treatment. 
• Increasing or decreasing costs for well and borehole permit issuing according to the state of 

groundwater bodies. 
• Institutional and legal reforms, which would provide more liberty to water and wastewater authorities in 

establishing tariffs. 
• A more effective water pricing system is needed to enable water authorities to recover their costs. 
• Adopted pricing policies should make clear distinction between cultivated crops (in irrigation) and 

industrial process types (in the industrial sector). 
In addition to the above, the stakeholders consulted in Syria noted that the key responsibility of the Government 
is to develop a policy and strategic planning framework for water management, including short, medium and 
long-term goals and actions. This framework should clearly define priority areas for interventions, while at the 
same time addressing issues such as private sector involvement, water pricing and cost recovery policies, value 
of water in irrigated agriculture, and institutional overlaps. The issue of capacity building is crucial, as there is 
need for increasing the efficiency of operations and for the development of human resources through technical 
training, introduction of information technologies, knowledge transfer and exchange of experiences. With regard 
to water use, water conservation measures need to be promoted and possibly, the water sector should be re-
organized so as to develop appropriate institutions for river basin management where appropriate. In general, 
organizational issues are tackled by the governorate authorities, and in several cases, a river basin falls under the 
responsibility of different governorates, which often creates management problems. This is the case of the 
Barada River Basin, which is shared between the Governorate of the Damascus Metropolitan Area and the 
Governorate of the Damascus Rural Area. 
Finally, it is necessary to take concrete action and strengthen the role of Water User Associations, in order to 
enhance the participation of water users in decision-making. Additional requirements towards information 
sharing (primarily between the administrative departments concerned) include the development of a database on 
water-related issues, and mechanisms to ensure transparency in information exchange. 

Subsequently, Mr. Haddad provided an overview of the INECO activities in Syria. Overall, many 
meetings have been organized; additionally, and in order to better record the problems of the Barada 
river, the INECO team visited many villages along the river and met with farmers and industrialists. 
The team further provided the Media with many newspaper articles on the issue, and several 
interviews on TV and radio were given. Furthermore, important stakeholders received CDs with 
information on the progress of the INECO Case Study. 
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Mr. Haddad closed his presentation noting that INECO will not solve the problem in the Barada River, 
but is a good step towards this process. Important stakeholders, including policy makers have shown 
particular interest on the approach; the problem tree illustration has been presented in many meetings 
with highly ranked government officials, and also to the Prime Minister, in order to better describe the 
issue at hand, and discuss potential course of action. 

Water quality deterioration in the Bahr Basandeila Canal, Egypt 
Dr. Fathy El Gamal, Director of the Water Management Research Institute, presented the context and 
outcomes of the INECO Egypt Case Study on water quality deterioration in the Bahr Basandeila area. 
Key information on the area is presented in Box 11. 
Box 11: Background information on the Dakahlia Governorate and the Bahr Basandeila area 
The population of the area is around 5 million inhabitants. The average population growth rate is around 1.9%. 
In terms of water supply, the amount of water distributed by the water supply company is around 1 billion m³. 
On a per capita basis, the daily average consumption is around 200 l/cap/d. The losses of the water distribution 
network are around 50%. The tariffs set for potable water vary according to consumption and activity, ranging 
from 5 cents/m³ for drinking water and 20 cents for industrial production. 
The share of population served by sewerage networks is around 30%. The rest of the population is served by 
septic tanks and open drains. Only 25% of the total produced wastewater is treated. Significant investments have 
been made in the water sector during the last 25 years. Around 900 million US$ have been allocated for 
sewerage network projects, corresponding to approximately 200$ per person. Almost all costs relating to 
sewerage infrastructure are recovered. 

The main problem experienced in the Bahr Basandeila area is the deterioration in canal water quality. 
According to the outcomes of the Egypt Stakeholder Workshop, also presented in the corresponding 
problem tree, the main causes of the problem are related to the: 

• Discharge of industrial and municipal effluent without proper treatment, 
• Excessive application of agrochemicals, fertilizers, pesticides and herbicides, 
• Lack of proper infrastructure for wastewater treatment, 
• Limited awareness of farmers towards improved agricultural practices and environmental 

protection 
• Lack of proper maintenance of the drinking water supply system.  

In this regard, lines of action towards the improvement of the quality of canal waters should focus on 
the: (a) control over the discharge of untreated industrial effluents, (b) control of fertilizer, pesticide 
and herbicides application, (c) proper maintenance of the drinking water supply system, (d) 
improvement of the quality of water services especially with regard to the safety and reliability of 
drinking water supply and sanitation services, and (e) establishment of commitment among water 
users to implement pollution mitigation measures. To that end, potential measures towards the 
achievement of these objectives are portrayed in Figure 12. 
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Figure 12: Potential measures towards improving water quality in the Bahr Basandeila Canal 

In order to identify the relative importance of the problem, water quality indicators (faecal coliforms, 
BOD, COD, Dissolved Oxygen and nitrate concentrations) were developed, with the aim to quantify 
potential impacts on crop quality, human health and fish production. In addition, and especially with 
regard to impacts on crop production and agricultural land, additional water quality parameters (heavy 
metals) were measured. Following from this evaluation it became evident that the main source of 
pollution is sewage water. Pollution from agricultural and drainage water is still limited, whereas 
pollution from industrial effluents is inexistent. 
The results from the evaluation of alternative instruments in terms of applicability portrayed that 
decentralization and public participation are presently considered by the majority of stakeholders a key 
element for the implementation of successful water management policies. With regard to water 
pricing, it should be noted that the term is not very well accepted; decision-makers prefer to use the 
term “cost recovery” when referring to charges set for the provision of water services. Presently, 
volumetric charges are used only for recovering the costs for drinking water supply. Liability systems 
exist but are not enforced. 
The Bahr Basandeila canal is considered representative of most of the irrigation canals of Egypt. 
Pollution of waterways has become a problem experienced throughout the country; it is not always a 
result of increased loads, but it can also result from the decrease in water flows. For example, in 
winter, when irrigation water requirements are very low, the discharge in canals is minimum; during 
these months, pollution is more evident than during the summer season. 
Presently, in recognition of the increasing importance of water scarcity and pollution, the Ministry of 
Water Resources and Irrigation developed a National Water Plan for 2017. The Ministry is presently 
working for the update of this plan up to 2050. With regard to water pollution, the main source is 
considered to be sewage water, mainly due to the lack of provisions for the construction of sewerage 
networks in parallel to distribution network development. Other pollution sources comprise agriculture 
(salt, agrochemical residues from fertilizers, pesticides and herbicides), and industrial activities which 
discharge wastewater without the appropriate prior treatment. Within the framework of the National 
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Water Plan, activities aimed at water quality improvement are directed towards (a) pollution 
prevention, (b) reduction of pollution loads through treatment or (c) impact mitigation. The overall 
goal, which however is case-dependent, is to combine the interests of socio-economic activities that 
are the main pollution sources to the need for adequate water quality to protect human health and the 
environment. The overall policy objectives of the water quality strategy comprise the improvement of 
water-related public health conditions, the sustainable use of groundwater resources and to meet the 
water quality requirements for the various functions of waterways. According to the precautionary 
principle, measures should be aimed at preventing emissions, treatment of discharges and emission 
control. Every polluter is responsible for their emissions. Pollution problems should not be transferred 
downstream the water system; measures that do not need institutional or legislative changes and 
reforms are to be preferred in the short-term. It is further pointed out that measures that are not 
supported by the current institutional and legal framework are not to be considered. 
Box 12: Policy recommendations from the INECO Egypt Stakeholder Workshops 
Within the frame of mapping stakeholder views and arriving towards broader policy considerations, three 
workshops were organized. The main recommendations derived from these events were the following: 

• Increase applied research in the field of water and health. 
• There is need to further work towards raising awareness on water-related issues among all citizens, so 

as to rationalize water consumption  
• It is required to transfer the need for reducing industrial pollution in the Nile River to the appropriate 

executive bodies.  
• Groundwater should be protected from pollution, through the rationalization of the use of pesticides, 

fertilizers and chemicals in agriculture 
• There is need to strengthen cooperation with the international community and the civil society so as to 

ensure that the quality of water used for drinking, animal husbandry and agricultural purposes is good. 
With regard to the promotion of demand management initiatives, the following are recommended: (a) 
enhancement of the area in which irrigation improvement project is carried out; (b) use of modern methods of 
irrigation instead of flood irrigation in old lands and new irrigation methods in new lands; (c) promotion of 
industrial recycling; (d) promotion of wastewater reuse; (e) reduction of losses in drinking water distribution 
networks. Additional options are developed on the: 

• Protection of water resources from pollution. 
• Increasing awareness of all sectors of society to change users’ behaviour, also emphasizing on the role 

of women.  
• Law enforcement 
• Enhancement of the role of the Urban Society, the People’s Assembly and religious and cultural forums 

in raising awareness towards efficient water use and environmental protection. 
• Application of simple technical solutions in areas where no water distribution networks are available. 

With regard to demand management for municipal and industrial water use, the measures foreseen in 
the National Water Plan are to: 

• Install/rehabilitate metering system and apply Increasing Block Tariff structures;  
• Initiate public awareness campaigns to reduce wasteful use of water; 
• Promote the application of water saving technologies in the industrial sector through 

appropriate incentives.  
With regard to the reduction of losses, the provisions of the National Water Plan are to:  
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• Reduce leakage losses through leak detection and repair based on priorities for the most urgent 
rehabilitation work,  

• Reduce other losses through the repair/installation of the metering system.  
Finally, concerning the reuse of treated wastewater, the main priority is to carry out feasibility studies, 
including environmental impact assessment to implement reuse in the New Industrial Cities and the 
Canal Cities. 

Discussion panel on proposed options for the Algeria, Syria and Egypt Case Studies 
The discussion panel on proposed options for the Algeria, Syria and Egypt Case Studies was initiated 
by Prof. Dionysis Assimacopoulos, who provided a summary of the main points of the two 
presentations (Table 4). 
Table 4: Summary of the INECO Algeria, Syria and Egypt Case Studies 
 Seybouse River Basin, 

Algeria 
Barada River Basin, Syria Bahr Basandeila area, 

Egypt 
Focal 
Problem 

Pollution of the Seybouse 
River 

 Lack of sewage 
treatment schemes 
(under implementation) 

 Uncontrolled discharge 
of industrial effluents, 
esp. in urban areas 

Water quality degradation 
of the Barada River 

 Uncontrolled disposal of 
domestic waste, sewage, 
and industrial 
wastewater & excessive 
use of agrochemicals 

 Reduction of river flow 

Drinking water quality 
problems & health risk 

 Water quality 
deterioration of 
drinking water supply 
sources (canal water) 

 Lack of proper 
maintenance of 
distribution & sewerage 
networks/facilities 

Policy 
orientation 

 Improving the 
environmental 
performance of the 
industrial sector 

 Ensuring the 
sustainability of the 
sewage treatment 
schemes under 
implementation 

 Cost recovery for 
sewage collection & 
treatment 

 Improving the 
environmental 
performance of the 
industrial sector 

 Water conservation in 
domestic use & 
improvement of the 
performance of urban 
water services 

 Control over the 
discharge of industrial 
effluents 

 Controlled and wise use 
of chemical fertilizers 
& pesticides 

 Maintenance of the Nile 
distribution network, 
maintenance & 
expansion of  facilities 
and networks 

 Commitment among 
water users to 
implement pollution 
mitigation measures & 
community 
empowerment 

Suggested 
options 

 Stricter discharge & 
technology standards 
for industries 

 Regular monitoring of 
discharges 

 Effluent charge 

 Stricter discharge & 
technology standards for 
industries 

 Regular monitoring of 
discharges 

 Effluent charge systems, 

 Stricter discharge and 
technology standards 
for industries 

 Effluent charge systems 
 Voluntary agreements 
(industry & agriculture) 
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 Seybouse River Basin, 
Algeria 

Barada River Basin, Syria Bahr Basandeila area, 
Egypt 

systems, Tradable 
permits 

 Voluntary agreements, 
eco-labelling schemes 

 Grants & incentives for 
industrial wastewater 
treatment 

 Training of industrial 
operators 

 Awareness 
campaigning & 
participation 

Tradable permits 
 Voluntary agreements 
with industries & 
farmers, eco-labelling 
schemes 

 Grants & incentives for 
industrial wastewater 
treatment 

 Relocation incentives 
 Reform of water pricing 
policies (cost recovery, 
incentives) 

 Decentralization, 
institutional reform, 
awareness & 
participation 

 Increased taxation of 
agricultural inputs 
(fertilizers & pesticides) 

 Reform of utility 
pricing policy 

 Cost recovery for water 
supply & sewage 
collection and treatment 

 Community 
management for water 
supply and wastewater 
treatment in villages 

 
Following from this introduction, Dr. Fathy El Gamal pointed out that in all the analyzed Case 
Studies, public participation was the cross-cutting issue. Public participation is not simply a workshop 
and asking some questions. At the end, what is required is to transfer water management to the public. 
In Egypt, this is not at all easy. The effort to transfer irrigation water management to agricultural 
associations took a lot of time. First, there needed to be an institutional reform to allow the 
establishment of Water Users’ Associations. The Egypt experience pointed out that this was very 
difficult, it took a lot of time, and user training was required. In this task, the involvement of the public 
sector and the administration was necessary, especially at the beginning. Concerning water supply and 
sanitation, decentralization was easier, and was implemented through the establishment of holding 
companies. 
Continuing the discussion on public participation, Dr. Yannis Glekas pointed out that the example of 
Pegeia shows that public participation should start by sharing knowledge at the local level; in Cyprus, 
and despite the huge amount of information publicly available on water management issues, little 
information actually reaches the public. This in fact has been the main expectation of local 
stakeholders from INECO, because they have seen the positive impact that the project has as far as 
discussions are concerned, and this is what the Cyprus Case Study will build on. 
Subsequently, the discussion evolved on whether public participation is a prerequisite for “standard” 
pollution abatement solutions, such as the construction of infrastructure for sewage collection and 
treatment. Prof. Barraque pointed out that often there are objections from stakeholders even on these 
issues (e.g. on the location of wastewater treatment plants). Prof. Barraque further commented that in 
certain countries the main problem is the very low degree of involvement of local authorities in 
environmental projects planned by the central administration. Along the same line, Mr. Ridha 
Boulabiar (Director of ONAS) commented that in Tunisia sewage treatment plants have been built 
through international funding; however, the programme has stopped because the plants do not operate 
successfully. Industries in the vicinity still discharge their wastewater without prior treatment and are 
not connected to the plant.  
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Prof. Antonio Massarutto commented further on the issue of public participation, noting that if the 
solution to the problem was simply to build a sewage treatment plant, then there would not be need for 
projects like INECO. INECO, and not only INECO but also other research efforts start from the 
concept that such solutions will not last and are not sustainable or adequate because of many reasons, 
some of which were discussed during the workshop. There are limitations in this narrow way of 
imagining solutions only on the technical side, assuming that funding can come from an endless 
source, and that political consensus is achieved because the government has decided on the issue.  
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3 Workshop proceedings 
This section provides the proceedings of the INECO Stakeholder Assembly Workshop. It includes all 
presentations given by the event speakers. Presentations and additional material is also available at the 
INECO Project Web Site, at http://environ.chemeng.ntua.gr/ineco/Default.aspx?t=475. 

3.1 Welcome & Introduction: The INECO Stakeholder Assembly Workshop scope 
and expected outcomes 
by Prof. D. Assimacopoulos, INECO Project Coordinator, National Technical University of 
Athens, Greece 
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3.2 Information exchange, participation and networking for sustainable water 
management 
Mr. D. Valensuela, International Network of Basin Organizations 
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