
 Conditions for effective management
 of a river basin in the European Union

 Barbara Zanou

 The author is Coordinator of Socio-Economic Studies at the Institute of

 Oceanography, Hellenic Centre for Marine Research, Ministry of
 Development - General Secretariat for Research and Technology
 (Athens, Greece). She holds a Bachelor's Degree in Economics
 (University of Piraeus, Greece), a Master's Degree (D.E. A) in Political
 Economy (Paris VIII and Paris VII University, France), a diploma on
 Information Technology (Greek Productivity Center EL.KE.PA with four-
 year studies as an Analyst-Programmer), and six months' training in the
 Directorate General for the Environment (EU, Brussels). She is currently
 finishing her Ph. D thesis on the economic evaluation method (Cost-
 Effectiveness Analysis - CEA) based on the European Water Framework
 Directive (University of the Aegean, Mytilini, Greece). Ms Zanou has par-
 ticipated in several EU projects and national studies on socio-economic
 and management issues.

 Introduction
 The uncontrolled, irrational use of the water ecosystem, either
 as a production and consumption factor or as a discharge re-
 ceiver, results in the constant degradation of its quality and in the
 increase of the deficit in water balance, with negative impacts on
 economic development and social welfare.

 After 25 years of European water legislation, related to the pro-
 tection of drinking water, bathing waters, fish/shellfish waters and
 groundwater, a new European Water Framework Directive (WFD,
 2000/60/E.C., O.J. L327/22. 12.2000) was adopted in October 2000,
 which incorporates and updates all previous objectives. It in-
 cludes 26 Articles and 1 1 Annexes and establishes the frame-

 work for community action, in order to reach a "good" ecological
 status by 2015 in all inland (rivers and lakes), estuarine and
 coastal waters, as well as in the associated underground waters.

 River basin management
 A river basin - also known as catchment basin or watershed - is
 the area of land from which all water flows towards the sea. This

 area is used as the planning-management unit in the case un-
 der consideration.

 The WFD requires member states to establish river basin man-
 agement plans for the protection, improvement and sustainable
 use of water resources.

 An economic analysis of water uses (Article 5 and Annex III)
 is needed to support the design and the implementation of these
 plans. As stated in the WFD, the economic analysis in the field
 of water policy should contain enough information in order to:

 • make the relevant calculations for the application of the full cost
 recovery principle, taking into account long-term forecasts of
 supply and demand for water in the river basin district; and,

 • make judgments about the most cost-effective combination of
 management measures.

 In order to carry out this economic analysis, it is necessary to
 have the participation of all interested parties. A guidance doc-
 ument relevant to the WFD (E.C., 2002a) cites: 'This participation
 is defined as allowing people to influence the outcome of plans
 and working processes. It is a means of improving decision mak-
 ing, to create awareness of environmental issues and to help in-
 crease acceptance and commitment towards intended plans.
 This participation can avoid potential conflicts, problems and
 costs in the long term." Thus, the adoption of co-management
 principles could be considered as a prerequisite for their effec-
 tive involvement.

 Co-management is defined as the cooperative and participa-
 tory process of regulatory decision making among representa-
 tives of user-groups, government agencies and research insti-
 tutions. The institutional design is included in the conditions for
 the success or failure of co-management regimes. Furthermore,
 a flexible management system is required where all the actors
 are in an entrepreneurial and creative role (JENTOFT et al., 1998).

 Co-management should be seen as a continuously evolving
 process where a set of alternative management strategies, which
 are appropriate in certain situations and conditions, are exam-
 ined (NIELSEN and VEDSMAND, 1999). An overview of effective
 participatory processes is provided by De Jong et al. (1997).

 For the organization of a co-management framework in the
 water sector, firstly the cooperation between natural and social
 scientists is required, in order to identify, with the contribution of
 the stakeholders' knowledge, the relationships between the wa-
 ter ecosystem and the socio-economic activities in the study area.

 Consecutively, the dissemination of scientific knowledge in a
 way that could be understood by the users (through meetings,
 workshops, discussions) and the exchange of opinions with oth-
 er groups of stakeholders for the design and implementation of
 the policy measures are important steps for the improvement of
 the water quality in cost-effective ways, which is the aim of the
 WFD (see the second component of the economic analysis men-
 tioned earlier).

 According to Karl (2000), "Projects that were socio-culturally
 compatible and based on an adequate understanding and anal-
 ysis of the social conditions had average rates of economic re-
 turn that were more than twice as high as those for socially in-
 compatible and poorly analyzed projects." Moreover, education-
 information programs, which will improve the users' positive in-
 volvement in these water policy processes, are required.

 The evaluated proposed management measures, resulting
 from this cooperation of all the parties concerned, are presented
 by the scientists to the public decision maker. The presentation
 of these results and of the analysis of the data and the proce-
 dures used with a structure, which will facilitate the finding of in-
 formation and argumentation, will contribute to their adoption.
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 Hereunder, a description is given of the relationships between
 scientists, users and policy makers which are needed in order to
 accomplish the objectives of the economic analysis, in the frame-
 work of a successful integrated river basin management.

 Relationships between natural and
 social scientists
 The studies in the water sector, undertaken by natural and so-
 cial scientists, concern the relationships between the water
 ecosystem and socio-economic activities, under the so-called
 DPSIR (Drivers-Pressures-State-Impacts-Response) framework
 (E.E.A., 1999; UN, 1999).

 Within this framework a systemic analysis is carried out among
 the drivers by anthropogenic activities and their pressures on the
 water ecosystem, which result in the degradation of the water
 quality state with negative impacts on social welfare. A policy re-
 sponse is needed and alternative policy options could be evalu-
 ated with the support of an economic analysis.

 An analytical presentation of the components of the econom-
 ic analysis included in the text of the WFD, mentioned previous-
 ly, could help the identification of the continuous exchange of
 opinions required between the different disciplines of scientists.

 Concerning the first component of the economic analysis ('ïhe
 identification of full cost recovery of water sen/ices'), knowledge
 of the social, environmental and economic effects of the recov-
 ery is needed (WFD, Article 9). With the use of the Cost-Benefit
 Analysis (CBA) or the Multicriteria Analysis (MCA), this knowl-
 edge could be drawn through the evaluation of the proposed
 measures related to pricing structures of water services and us-
 es. More specifically:
 • Cost-Benefit Analysis (CBA) calculates the net present value
 of a policy option in order to find the options which improve the
 social welfare (social benefit > social cost). CBA provides use-
 ful information for the users' willingness to pay and the incen-
 tives requirements, for the distribution of the costs and benefits
 between social groups, for the economic efficiency of a project,
 and for the use and non-use monetary value of an environ-
 mental asset, etc. (TIETENBERG, 1996; BOARDMAN et al., 2001;
 E.C., 2001b; FLORIO and VIGNETTI, 2003).

 • Multi-Criteria Analysis (MCA) is also a decision support tool,
 considering the impacts which cannot be measured easily in
 monetary units, and it allows for the simultaneous considera-
 tion of multiple, often conflicting, objectives. In MCA there is a
 ranking of alternative scenarios, including environmental and
 socio-economic values with different weight and points of view,
 in order to select the most feasible preferable option (NIJKAMP,
 et al., 1990; HERMANIDES and NIJKAMP, 1997).

 It is by CBA or MCA that the social and ethical dimensions of wa-
 ter pricing are studied. For instance, the impact of full cost re-
 covery of water supplies on farmers with low-income is exam-
 ined for irrigation purposes. Moreover, the possible negative en-
 vironmental impacts are also considered. As an example of the
 environmental problems of a new water tariff, one could mention
 the case of the Greater Athens area (Greece) in 1993 when it
 was decided that the Water Company (EYDAP) change the wa-
 ter price with increasing rates of consumption (escalated water
 charge), in order to reduce the consumption of household water.
 As a result, this policy had a significant decrease in the domes-
 tic water supply but it had also negative impacts from the un-
 controlled drilling of wells. From this example the need arose for
 cooperation with the public sector, in order to organize adminis-
 trative control (new personnel or training courses, etc.), before
 the design and adoption of new tariffs in water supply. With this
 control there will also be increased efficiency of the existing
 irrigation networks (e.g. in most regions of Greece there is only
 50 percent efficiency of the irrigation networks, ZANOU and

 ANAGNOSTOU, 2001).
 Moreover, in the framework of the CBA or MCA, a study should

 be included concerning the level of financial support to actors,
 mainly for the sector which uses the greatest quantity of water
 supply. For example, in cases where agriculture is the main hu-
 man activity (e.g. in Greece the irrigation of farms covers about
 75 percent of the total water supply), financial support could be
 given before the imposition of new water tariffs, for:

 • the adoption of new irrigation methods;
 • the recycling of water and the re-use of wastes; and,
 • the non-cultivation of water intensive crops that would be harm-
 ful to the environmental balance.

 Beyond financial support, land reclamation works (mini dams,
 channels for the run-off of stagnant waters, flood controls, etc)
 should be examined.

 Furthermore, before the application of water pricing practices,
 the information-consultation or/and education of end-users

 should be organized (e.g. training courses and technical assis-
 tance for the new irrigation methods, the new crops, etc). The
 information gained would also minimize the political cost, which
 in many cases is the reason for the non-application of cost re-
 covery.

 The cost and the benefit of the above-mentioned actions are

 included in the procedure of the CBA or MCA. These methods
 are also appropriate for waterfront management (fishery, aqua-
 culture, tourism, coastal and marine constructions, marine trans-
 portation) where conflicting uses and various ranges of socio-
 economic requirements should be arranged, with environmen-
 tal principles.

 Concerning the second component of the WFD economic
 analysis, i.e. 'Ihe identification of the most cost effective combi-
 nation of management measures achieving the environmental
 objectives of the Directive," the Cost-Effectiveness Analysis
 (CEA) (E.C., 2002b; ZANOU et al., 2003) is used for the evaluation
 of the proposed measures.

 With CEA a ranking of measures according to their cost and
 environmental effectiveness is undertaken to achieve a specific
 environmental objective ("x" reduction of pollutants) in a water
 body level.

 For the cost-effectiveness evaluation of the measures, there
 is an interdependency between the environmental and the
 socio-economic study. For instance, let us suppose that, in the
 study of a water body, environmental scientists identify a eu-
 trophication problem caused by agricultural run-off ("the main
 source of nitrogen pollutants is the run-off from agricultural land,"
 E.C., 2002c). In this case, a 50 percent nitrogen (N) abatement
 of agricultural run-off is necessary in order to achieve the im-
 provement of the water quality.

 A team of social scientists studies the land use, and the socio-
 economic profile of the area affected by this water body, and they
 pay particular attention to the analysis of agricultural activities as
 well as the collection of information related to the legislation, ad-
 ministrative framework and existing development plans. These
 quantitative and qualitative indicators will be used for the identi-
 fication of alternative management measures in the agricultural
 sector, considering that the target is 'Ihe nitrogen (N) abatement'.

 The achievement of "50 percent" reduction of N signifies the
 need for the application of more measures and also a different
 combination of measures, in comparison with another target where
 a smaller decrease of N (e.g. 20 or 30 percent) was required.

 Nevertheless, the marginal cost of the measures examined,
 calculated by the social scientists, could change the environ-
 mental target of the 50 percent N decrease proposed by the nat-
 ural scientists. In other words, let us suppose that for a 50 per-
 cent reduction the cost of the required management measures
 is US$35 million and for a 45 percent N reduction the cost is
 US$25 million, i.e. a 5 percent increase in N (nitrogen) reduction
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 would cost US$10 million. The social scientists would then pre-
 sent these costs to the natural scientists who would reconsider

 whether the achievement of the proposed target (50 percent de-
 crease of N) is essential for the environmental balance in the
 study area, or if there is a possibility to decrease this percentage,
 due to budget limits.

 In this framework of the cooperation and exchange of opinions
 between the natural and social scientists, the involvement of
 users is required.

 Relationships between scientists
 and users
 Article 14 of the WFD states the need for public participation in-
 cluding users of water. As mentioned in the relevant guidance
 document of the E.C. (E.C., 2002a), the existing forms of public
 participation have an increasing level of involvement. These
 forms are:

 • supply of information;
 • consultation; and,
 • active involvement.

 According to the WFD the first two are ensured and the latter
 should be encouraged. Moreover, consultation implies supply
 of information and active involvement implies consultation.

 The choice of participation level depends on the political and
 historical context of users' involvement, available resources, etc.
 Some case studies state that there was information or consulta-

 tion of users, but no analysis of the action taken. An indicative
 context of the action, included in the three above-mentioned
 forms of participation, is the following (E.C., 2002a):

 • Access to background information: e.g. creation of an informa-
 tion center in a river basin, responsible for information man-
 agement and dissemination.

 • Consultation: reports, scenarios or plans presented on which
 interested parties are asked to comment. There are two types
 of consultation: the written consultation and the oral consulta-
 tion. The oral consultation is more active and users have the

 possibility to discuss with the competent authorities (interviews,
 workshops or conferences).

 A good proposal is the combination of these two types of con-
 sultation, i.e. active involvement which means that users active-
 ly participate in the planning process by discussing issues and
 contributing to their solution.

 Overall, higher levels of participation are "shared decision mak-
 ing" and "self-determination." Shared decision making implies
 that interested parties not only participate actively in the planning
 process but also become partly responsible for the outcome, e.g.
 water-use sectors could be represented in the river basin orga-
 nizations. Self-determination implies that (parts of) water man-
 agement are handed over to the interested parties, for example
 by establishing water users' associations.

 Beyond the choice of participation level and the determination
 of the action needed for its application, it is also very important
 to know the factors influencing the users' participation. According
 to this document (E.C., 2002a) these factors are:

 •the context factors (culture, resources, history of previous at-
 tempts, etc.);

 •the process factors (co-ownership of the process design, cre-
 ation of opportunities for learning, encouragement to respect
 other people's views, flexible and "open" processes, continu-
 ous evaluation); and,

 • the content factors (evaluating diversity of knowledge, decisions
 based on all the available evidence, explicitness in conditions
 of uncertainty, reporting).

 In another study related to the water policy (WILSON, 1 997), where
 questionnaires are given to farmers in ESAs in the U.K., the au-

 thor has classified all the factors that may influence the farmers
 into two central categories (scheme factors and farmer factors)
 and he also cites that "in many studies the relationship between
 attitudes and behavior is complex".

 Wicker (1969) points out that there is often a significant differ-
 ence between the attitude and action of users.

 Morris and Potter (1995) lay out the complexity of factors in-
 fluencing a farmer's decision making about participation or non-
 participation in a agro-environmental scheme. The authors have
 used questionnaires in order to explain the participation of farm-
 ers in agro-environmental schemes in the U.K. and make a point
 of the need to study the relationship between "willingness to
 adopt" and "ability to adopt" (i.e. the economic status of the farmer
 and the economic barriers to apply a new practice).

 Therefore, considering that the determinative factor for the ap-
 plication and the effectiveness of water policy measures are the
 end-users, priority is given to identifying the appropriate process-
 techniques in each case study, in order to know the profile of
 users for an effective exchange of knowledge and experience.

 Different program-models have been established for their suc-
 cessful participation in watershed management (COLLENTINE et
 al., 2002).

 Jentoft et al. (1998) cite "when users obtain more management
 responsibility in functional terms , they are likely to behave more
 responsibly in moral terms. An important consequence may be
 greater compliance with agreed-upon regulations."

 Particular attention in their consultation/education is also need-

 ed as this is one of the strongest variables determining their be-
 havior. The vital role for the application of the appropriate edu-
 cation programs is recognized by the European Commission and
 other international organizations as well, as is demonstrated in
 the results of case-studies in the water policy sector. Most of
 these case-studies, which examine the end-users' profile, focus
 on farmers.

 For example, in the Pyrovetsi and Daoutopoulos study (1997),
 data were collected from Greek farmers interviewed on the de-

 mographic variables of farm operators, on irrigation practices, on
 their attitudes towards the environment and wetland resources,
 on their opinion on the Common Agricultural Policy reform as well
 as their knowledge on the impact of agriculture on the local en-
 vironment. The results of this paper revealed the need to pro-
 vide farmers with information and education regarding environ-
 mental issues.

 In Morris and Potter (1995), it is cited that the application of a
 new measure depends on the willingness of farmers to partici-
 pate. This willingness can be encouraged through the use of ad-
 vice and training and by exploiting the demonstration potential of
 those who have already implemented successful farming.

 As mentioned by Gilman (2002), users will be more likely to ac-
 cept changes in their traditional activities if they understand and
 support their roles through direct participation in planning and
 management decision making.

 This issue is also noted in Curry (1997), where the farmers have
 adopted a new practice because they had a more direct role in
 the formulation of environmental policies through consultation
 before the policy was introduced or in other cases through a wide-
 ranging series of discussions. This "policy networking" had
 helped in the understanding of the new policy, the reasons for it,
 and the acceptance to implement it.

 As Borrini-Feyerabend (2000) argues, in the framework of the
 co-management of natural resources, social communication has
 remarkable effects including one-to-one dialogue and group
 meetings, for example with brainstorming, which is a gathering
 technique based on a freewheeling offer of non-leading ideas.
 This technique can elicit multiple ideas on a given issue or prob-
 lem.

 Kristensen et al. (2001) give the results of questionnaires filled
 in by farmers in two study areas in Jutland (Denmark). An anal-
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 ysis of the existing links is presented between a number of hu-
 man factors (such as age, employment level, duration of farm
 ownership and farmer's landscape activities) and the relation-
 ship between farm location and farm characteristics. The au-
 thors suggest that agro-environmental programs have a higher
 chance of success if they are adapted to local conditions both in
 terms of the biophysical and the socio-economic environment.

 From these indicative examples we may mention that the in-
 volvement of the end-users in the planning process, with a "com-
 mon understanding," is a prerequisite for successful water man-
 agement on a sustainable basis.

 Moreover, scientists should organize workshops and meetings
 with other groups of stakeholders1 (local authorities and other in-
 terested political representatives, NGOs, the public) for the dis-
 semination of research data and exchange of opinions, during
 all the steps of planning and implementation processes.

 In a report of the E.C. (E.C., 2001a) is cited "It is generally
 thought that increased stakeholder participation in the early phas-
 es of the preparation of policy measures not only reduces the
 risks of ill-conceived legislation but also improves implementa-
 tion significantly."

 As Van Asselt and Rijkens-Klomp (2002) state according to the
 relevant interesting literature cited in their study, "the engage-
 ment of non-scientific knowledge, values and preferences
 through social discourse will improve the quality of research by
 giving access to practical knowledge and experience and to a
 wider range of perspectives and options".

 Relationships between scientists
 and public policy decision makers
 River basin management measures aim at mitigating the exist-
 ing water pollution, preventing the creation of new polluting ac-
 tivities and minimizing the conflicts of land uses. For the real-
 ization of these purposes, the following policy options could be
 examined:

 • New legal and administrative framework on a level of country
 or case-study. It is noted that before the adoption of a new leg-
 islation, in cases where the existing legislation has not been im-
 plemented, examination of the reasons for this non-application
 is required (i.e. non-application due to very strict or too flexible
 legislation or due to lack of financial resources, or because of an
 ineffective administrative structure or due to residents' reactions,
 etc). Furthermore, there is need for the identification of the re-
 sponsibilities and actions of the authorities involved and the ef-
 forts for their coordination.

 • Construction of infrastructures (land reclamation works, waste-
 water treatment plants, etc.) with particular attention paid to their
 operation, taking into account existing examples of treatment
 plants, dams, etc., which have not been used due to lack of funds
 for their operation and maintenance.

 • Use of market based mechanisms (instrumental economy such
 as subsidies, charges, etc, and/or environmental agreements)
 for the application of new management practices (new mode of
 cultivation, changes in land use, use of new environmental friend-
 ly technologies, water recycling, etc.).

 • Horizontal measures of support:
 - The need for new research activities, taking into account that
 with new research results the future uncertainty will be de-
 creased and the preventive management mechanisms could
 be increased.

 - Efforts for better insight into the behavior and attitudes of the
 users which could be achieved through appropriately designed
 workshops, training courses, and technical assistance, in order
 to stimulate the active/positive participation of all the stake-
 holders.

 The optimum combination of the above-mentioned policy options
 could be defined according to the environmental objective for
 each river basin studied; the consideration of the socio-economic
 impacts of these options, the competitive advantages of the re-
 gion, its development planning and the budget constraints.

 Furthermore, the evaluation of the efficiency and effectiveness
 of measures already adopted through monitoring programs is
 needed for the design of a new policy.

 According to an E.C. report (E.C., 2001 a), an evaluated project
 should give responses for the: "(i) Efficiency: Are the immediate
 outputs proportionate to costs and resources used? (ii) Effec-
 tiveness: Have the stated objectives been achieved? (Hi)
 Relevance: Does the intervention meet the needs or solve the

 problems for which it was launched? and (iv) Sustainability: Will
 the benefits last over time?"

 However, specific evaluation questions according to the con-
 text of the evaluated measure(s) should also be formulated. The
 identification of these questions is the most important step in the
 design of an evaluation project.

 In this report is also cited: "It is very difficult to evaluate the re-
 sults or impact of a programme or policy if its objectives are
 vague, if no indicators for success were defined, or if no data on
 resources used and outputs delivered are available".

 For the economic evaluation of the policy measures, as men-
 tioned above, the Cost-Benefit Analysis (CBA), the Cost-
 Effectiveness Analysis (CEA) or the Multicriteria Analysis (MCA)
 etc. should be used. The evaluated results will provide the pub-
 lic decision maker with the required information for the water pol-
 icy design.

 Sometimes, the CEA is confused with the CBA. The basic dif-
 ference between these two decision-supporting tools is that in
 the CEA the economic cost of a management measure is com-
 pared by its effectiveness in physical units (e.g. tons of nitrogen
 (N) abatement per year), allowing a relevant rating of the mea-
 sures examined, while the CBA evaluates measures in absolute
 terms by expressing all the effects in monetary terms. The prob-
 lem with the CBA is to reliably monetarize the ecological conse-
 quences of emission reduction policies (SCHLEINIGER, 1999;
 MCALLISTER, 1995).

 As a practical example, for a better understanding of the dif-
 ferent results of the CBA and CEA submitted to the policy mak-
 er, we may consider the evaluation of the management measure
 as "restoration of a wetland." The use of this example is based
 on its importance for the WFD implementation.2

 The selection of CBA or CEA depends mainly on the target re-
 quired. More specifically:
 • The CEA is used if the target is the calculation of the environ-
 mental effectiveness of the wetland's restoration (e.g. there is a
 decrease of the water pollution by wetland "x", which has a re-
 tention capacity of 0.5 of the nitrogen (N) load).

 For the estimation of the cost for the actions, in order to achieve
 this restoration, the following have to be estimated:

 - the cost for the studies as well as for the workshops, meetings,
 etc. with stakeholders, in order to identify in detail the exact steps
 that have to be taken for the application of the measure,

 - the cost for the construction-operation-maintenance of the nec-
 essary infrastructures,

 - the "opportunity cost' of land,
 - the cost of information or required education of the stakehold-

 ers,

 - the cost of application/control by public authorities; and,
 - the monitoring cost (sampling stations for the calculation of the
 environmental effectiveness) (ZANOU, 2003).

 The addition of these cost components will give the total cost of
 this measure, which will be compared with the cost of other mea-
 sures examined.

 Thus, with the CEA the direct target is to find low-costing mea-
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 sures for the decrease of water pollution and the indirect target
 is the improvement of "human welfare," through the expected
 water quality improvement. Furthermore, it is useful to note that
 without the calculation of the environmental benefit of a measure

 it is not possible to identify the total socio-economic benefit, which
 is calculated with the CBA method (ZANOU, 2003).

 • With the use of the CBA, a monetary evaluation is made of the
 measures needed for the increase of wetland functions and ser-

 vices, in order to increase social welfare. This welfare includes:
 - economic benefits;
 - social benefits; and,
 - biodiversity protection.

 More specifically:

 - Economic benefits provided by the environmental improve-
 ment and the required change in the land uses. That is to say,
 there will be an increase of revenues of existing or of new activ-
 ities by actions for:

 • the decrease of soil erosion;
 • the protection against floods;
 • the run-off of stagnant waters;
 • the inhibition of wetland use as a disposal site for debris of ille-
 gal constructions and sand extractions; and,

 • the determination of low-intensive activity zones with also the
 development of new activities (e.g. organic farming, winter
 crops, aquaculture units, recreational opportunities, etc.).

 A new land use planning is needed in order to decrease the pol-
 luting activities and the conflicting uses, as well as to create new
 revenues from the increased land value and the created new eco-

 nomic activities in the wetland area and around it (e.g. tourist
 shops, shops with fishing equipment, restaurants, etc). This cat-
 egory of economic benefits also includes the saving costs from
 wetlands services (ecological flood protection and wastewater-
 effluent-sink) in comparison with the cost needed for the con-
 struction and operation of the relevant engineering infrastruc-
 tures, which in some cases are not in accordance with the envi-
 ronmental balance.

 - Social benefits for today and also for future generations, from
 recreational opportunities such as fishing, bird-watching, strolling
 on footpaths, and generally enjoying the landscape. Further-
 more, benefits from educational possibilities and new scientific
 research results are also provided.
 - Conservation and increase of biodiversity. Considering that
 losses of biodiversity affect the functioning of ecosystems and
 the support of the human life system, the protection of natural
 habitats has been widely recognized as a priority. In this frame-
 work, wetland functions and services promote the conservation
 of biodiversity and the sustainable use of its components.

 For a calculation of the cost of the action needed for the achieve-
 ment of the above-mentioned benefits from wetland services, the
 following cost components, included in a CBA, will be added in
 the existing cost equation used in the CEA:
 • the cost of the investment in the new forms of tourism (e.g. sta-
 tions for bird-watching, footpaths, etc.);

 •the administrative costs (public authorities services); and,
 • other costs according to the designs of the wetland use in which
 the shadow prices for the social benefits are also included.

 All this information, resulting from the application of the CEA or
 CBA or from other evaluated methods, is provided to the deci-
 sion maker who will promote the policy outcomes.

 In other words, from this information the policy maker will find
 responses for:

 •the anthropogenic pressures and their impact on the water
 ecosystem;

 • the need for the adoption of the proposed management mea-
 sures;

 • their cost and effectiveness; and,
 • their socio-economic effects.

 The optimal use of this enormous quantity of information depends
 on the structure of its presentation.

 The team of scientists should support the work of the decision
 maker with precise information on the comprehensive organiza-
 tion so that it is easily found and understood.

 Conclusion
 River basin plans are needed in order to promote social, eco-
 nomic and environmental benefits from water uses and services
 on a sustainable horizon.

 For the design and effective implementation of these plans, a
 co-management framework should be identified, based on:
 • The continuous cooperation among the scientists of different
 disciplines: The study of the economic analysis included in the
 E.U. Water Framework Directive identifies the plan of their rela-
 tionships, the socio-economic and environmental data required
 and the methods used for the evaluation of the proposed man-
 agement measures. These methods are the Cost-Effectiveness
 Analysis (CEA), which is used for the evaluation of the water pol-
 lution control options, and the Cost-Benefit Analysis (CBA) or the
 Multicriteria Analysis (MCA), which are mostly applied in the poli-
 cies of water pricing and waterfront management.

 • The participation of users: Their successful involvement de-
 pends on the choice of participation level, the analysis of the fac-
 tors influencing their participation and, in general, on the identi-
 fication of the process-techniques required for each case-study.
 Particular attention to their consultation-education is also need-

 ed, as this is one of the strongest variables determining their be-
 havior.

 • The exchange of opinions with all the other stakeholders (the
 locąl authorities and the other interested political representatives,
 the NGOs and the public) during all the steps of planning and im-
 plementation processes.
 • The presentation of all this information to the policy maker with
 a structure, which facilitates the understanding and finding of da-
 ta.

 Van Asselt and Rijkens-Klomp (2002) state that "it is of crucial
 importance that principles, considerations, arguments, partici-
 patory process design and lessons learned are documented in
 a structured and transparent way to encourage collective learn-
 ing." This framework of "common understanding" could con-
 tribute to the implementation of the European Water Framework
 Directive with the improvement of water quality and social wel-
 fare.

 Notes
 1 . The term stakeholders includes all organizations and individuals who

 have management responsibilities or have the power to influence
 decision-making process or could have a role in the implementation
 of decisions or will be affected by the resulting management activities
 (E.C.1999). The most fundamental division between stakeholders is
 between those who affect (determine) a decision or action, and those
 affected by this decision or action (GRIMBLE and WELLARD, 1997;
 KARL, 2000).

 2. E.C. (2003) "Wetland creation and enhancement can in appropriate
 circumstances offer sustainable, cost-effective and socially acceptable
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 WFD". See also: ZANOU et al. (2003).
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