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Executive Summary 
 
The Ebro River Basin Confederation in Spain (Confederación Hidrográfica del Ebro or CHE) 
provides an example of a living, breathing river basin organization (RBO) that has been working 
continuously for 88 years. Over the last 15 years, the objectives of the RBO have come in line 
with sustainable development – economic well-being, social equity and protection of the 
environment.  
 
Located in the northeast of the Iberian Peninsula, the Ebro River Basin covers 85,700 km2 or 
17.3% of Spanish territory. Rainfall is unevenly distributed in time and space. The spatial 
distribution can vary from 3,800 mm/yr in the Pyrenees Mountains to just 100 mm/yr in the 
central river valley where the main economic activities are located. To adapt the available water 
resources to the locations and quantities where they are needed, the Ebro has been gradually 
transformed into one of the most regulated river basins in the world. It has 108 big dams with 
water storage facilities that support agriculture, manufacturing, energy production and drinking 
water supply, and thus serve as an engine of growth in the region. The dams provide a storage 
capacity of 7,580 million m3, equivalent to more than half of the average long-term renewable 
water supply of the river basin (estimated at 14,600 million m3). 
 
The Ebro River Basin now accounts for one fifth of Spanish agrarian production and about one 
third of its meat supply. Irrigated agriculture covers 700,000 ha in the valleys of the Ebro and its 
main tributaries. The Ebro basin’s market advantages include availability of land, a relatively 
cheap labour supply and proximity to markets in Spain and the rest of Europe. 
 
The Ebro Basin region has experienced rapid economic growth over most of the period since 
the late 1990s, and the availability of reliable water for agriculture, industry, energy and tourism 
has been key to that growth. Even during the recession that gripped Spain from 2008 to 2013, 
the Ebro Valley experienced relative prosperity and growth.  
 
The Ebro River Basin Management Plan case study explores the rapid growth of the region’s 
economy from the late 1990s through 2008, and moderate growth thereafter, based on an 
analysis of exogenous factors and water institutions at the national, basin and local levels that 
have had a major impact on that growth. The present case study explores the exogenous 
economic, social, political, environmental and technical factors that drive water resources 
planning and management processes. It examines how the institutional framework in the water 
and related sectors contributed to green growth.  
 
The Ebro River Basin Management Plan, which has provided the framework for water 
management, responds to the European Union’s Water Framework Directive (WFD), which 
establishes more demanding water quality objectives and greater public participation than had 
originally been required by the CHE. At the same time it responds to the Spanish Water Act, 
which set the regulations to fulfil the demands for water from agriculture, industry, energy and 
domestic uses. The Water Act also fulfils the requirement to carry out a Hydrological Plan or 
River Basin Management Plan (first one in 1998). 
 
In the Ebro basin, primary importance has�now been given to the environmental objectives 
of�water planning, including quality of water. The water policy framework establishes the 
actions and measures that will achieve environmental objectives and that generate minimum 
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economic losses or maximum welfare gains. The EU requirement for a greater degree of active 
public participation has resulted in an extensive public participation network that reaches�all the 
sub-basins and serves as a forum for sharing information and fostering a common 
understanding�of water challenges and measures to overcome�them.  
 
The Ebro River Basin Management Plan (or Hydrological Plan), 2010–2015 has 12 key 
elements that are summarized later in this case study. They touch on: integrated management, 
social opportunities, environmental objectives, pollution control, a realistic environmental flow 
regime, sustainable development, improved irrigation efficiency, balanced allocation of 
resources, public participation, shared financial burdens, a commitment to cost recovery and an 
extensive monitoring network. The Spanish Government approved the Ebro Hydrological Plan 
on 28 February 2014. 
 
Setting the achievement of a good or fair ecological status of the water bodies as the main 
objective of river basin management plans in the European Union has been an important 
element in the Ebro River Basin Management Plan and has helped make economic 
development compatible with environmental objectives. Because of the key role played by 
public participation, the Plan is also focused on social equity, including extending water services 
to remote and marginal areas. Although the Hydrological Plan for 2010-2015 had not been 
approved by the national government until the end of February 2014, the Programme of 
Measures was being implemented, and many of the provisions of the Plan (such as 
modernization of agriculture and the promotion of water-saving measures) were going forward. 
The Hydrological Plan provides a Water and Green Growth framework for the Ebro River Basin. 
 
In 2004 after the government shelved the proposal for large-scale water transfers of the Ebro 
River from the water-rich north to the water-starved south, it became of paramount importance 
to manage the water of the Ebro basin very carefully. Thus, the people living in the Ebro Basin 
have adopted water-saving measures – low water-using irrigation systems, reuse of wastewater 
and managing demand. This became even more important in light of the WFD imperative to 
achieve good ecological status for all water bodies. The Ebro set a goal of reaching good status 
in 83% of the water bodies by 2015, and this status had been achieved in over 71% of surface 
water bodies and 78% of groundwater bodies by 2011. Improvements in water quality and a 
more reliable supply have resulted in increases in income, better health and an improved quality 
of life for people in the Ebro Valley.   
 
Some of the lessons learned and challenges still facing the Ebro River Basin Confederation and 
its partners as they implement the Hydrological Plan are described below.  
 
1.  Integrated water planning and management have c ontributed to green growth 
 
The implementation of the WFD and its incorporation into the Spanish Water Act have 
expanded the range of actions that support green growth. Actions such as those to protect the 
environment were already evolving under CHE, which had experience in integrated water 
resources management. The EU WFD encouraged a paradigm shift that has been incorporated 
into the current Hydrological Plan. As part of the process, CHE has acquired a multidisciplinary 
technical staff, and has further opened the planning process to public participation, resulting in a 
level of ownership by stakeholders.  
 
Furthermore, preparation of the Ebro Hydrological Plan has resulted in strengthening the 
institutions at the river basin and sub-basin levels and has improved water resources 
management in general. Transcending administrative boundaries through the lens of the natural 
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region of the river basin is much more effective in supporting green growth than a number of 
fragmented interventions. However, some interest groups continue to lobby for their projects at 
the expense of others. Compromise is essential in this type of consultative process, and in the 
larger picture it has had positive results for the Ebro region. This should be instructive to other 
basins in Spain and around the world. 
 
2.  Measures for promoting green growth need reinfo rcement 
 
Throughout the period since the late 1990s, including the worst years of recession, the Ebro 
region’s experience and expertise with water-saving technology and sound planning helped the 
region weather the economic downturns. 
 
All measures aimed at improving water use, particularly in irrigation, and at controlling the 
associated diffuse pollution, are very positive: modernization of irrigation, environmental 
measures related to agricultural runoff, automation and control of water intakes. These 
measures are effective both for enhanced productivity (potential new crops, more efficient 
workforce and stable water supply) and for environmental improvement (less pollution getting to 
water ecosystems). Thus the potential to generate green growth is very high. 
 
Current water legislation, even though its implementation still needs improvement, is a good 
instrument for advancing towards cleaner production systems and for generating knowledge 
and technology to improve water use efficiency. More intensive use of economic incentives and 
tariff policy may be necessary to obtain the required financial support and cost recovery. 
 
Several reforms are necessary for the proper use of water becoming a key growth factor: 
administrative simplification and a more rigorous and transparent accounting system; providing 
signs of water shortages; regulated water markets that allow more efficient uses from the social 
and economic points of view; an assessment of the environmental services of water and 
associated ecosystems; and greater public-private participation, properly supervised and 
regulated. 
 
Technological improvements in modernizing the irrigation systems in the Ebro Valley played a 
substantial role in raising productivity in agriculture in the Ebro Valley, largely supported by a 
reliable supply of water for irrigation. In the Ebro Basin, private sector companies have been 
instrumental in developing and disseminating water-saving technologies. Continued involvement 
of the private sector in promoting water saving practices should be encouraged.  
 
Finally, better coordination of water planning with other policies, including energy and food, is 
considered desirable.  
 
3.  Adequate financial investment and cost recovery  are required 
 
By building large-scale water facilities to support growth in agriculture, manufacturing, energy 
and provision of drinking water, water policy has played a role as an engine of growth in the 
region. Indeed the availability of reliable water is perceived as the critical factor underlying both 
the constraints to and the opportunities for economic growth in the region.  
 
However, the economic crisis after 2008 caused budget constraints that, along with other 
technical, administrative and political difficulties, delayed and impeded approval and 
implementation of the Hydrological Plan. Many measures require significant public investment, 
and budgetary constraints arising from the economic crisis—or lack of assistance from the 
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government and competent authorities to cope with water planning objectives—cast shadows 
on compliance with the Programme of Measures.  
 
Economic self-sufficiency is a key element for water managers in driving the green economy. 
Another key factor would be better analysis of the economic, environmental and social 
consequences of climate change and uncertainty. When a productive activity depends on water, 
in a scenario of scarcity, it is necessary to know the risks involved, and to have a mechanism for 
decreasing investments to reduce high risks.  
 
While incomplete cost recovery for water services may have constrained extension of water 
services to underserved areas, support to marginalized areas is in the interest of the economic 
and social well-being of the Ebro Valley as a whole. The Hydrological Plan includes 
modifications to cost recovery principles for marginal areas. Subsidies for marginal areas and 
valuation for ecosystem services are still controversial issues among different water experts. 
Compensation to people living in remote watershed areas for their contributions to ecosystem 
services might have positive economic, social and environmental results. 
 
4.  Protection of water bodies is essential for gre en growth 
 
In recent decades, environmental problems linked to the use of water have emerged. By 
addressing these problems, economic activity has become more sustainable and new positive 
externalities have appeared. This is the case for irrigation modernization and wastewater 
treatment, actions that have created new jobs and enhanced economic efficiency. 
 
The environmental objectives set out in the river basin management plans (RBMPs) and the 
principle of no further deterioration of water bodies may be understood as basic conditions for a 
sound and balanced growth. Development options that are not compatible with the preservation 
of the status of water bodies cannot fall under the concept of "green growth". Alternatively, 
initiatives that are capable of generating economic growth and social welfare while contributing 
to the improvement of water status should be positively encouraged. 
 
For the future, more research and development activities will be needed particularly to fill 
current gaps in knowledge, especially regarding the relationship between pressures and 
impacts on ecosystems and the effectiveness of the proposed mitigation or correction 
measures. 
 
5.  Public participation can contribute to local de velopment in rural areas 
 

WFD gives public participation a fundamental role in the achievement of its objectives. 

Three levels of differentiation are stated: dissemination of information to society; public 

examination of documents and opportunity to discuss and suggest amendments; and active 

participation of the concerned actors (stakeholders) and users. 

 

The level of active involvement has been particularly promoted in the Ebro Basin at different 

levels of action: scientific expertise, through the establishment of a specific working group to 

identify major water management issues and contribute to defining strategies of the Plan; 
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stakeholders, by convening representatives of the main economic activities and of citizen’s 

groups; and community, holding more than 100 meetings across the basins, involving 

almost 3,000 representative of social and economic groups, irrigators, local authorities and 

other public entities and organizations. 

 
 
User communities are supposed to have a say in the type of water supply and sanitation 
facilities that will be installed and the way they are managed at the local level. The expansion of 
sanitation, sewerage and wastewater treatment—particularly to small and marginalized 
villages—has been important for human well-being and human health, and reinforces the 
natural and scenic values of the river. Enhanced water quality allows for restoration of rivers, 
streams and wetlands, as well as for new recreational activities (sailing, rafting, fishing, 
adventure tourism).  
 
Public participation has been particularly important for increasing understanding of the trade-offs 
between the environmental, economic and social objectives that need to be considered in water 
policy. Water has been key to rural development, for example, by providing alternative 
development opportunities such as rural tourism. These ambitions sometimes conflict with the 
limited capacity of rural areas to finance their own water management projects or even to pay 
for the entire cost of the water services they receive. For this reason, with the support of public 
participation processes, the development of the river basin plan focused on identifying actions 
with the highest potential for promoting local development in sensitive rural areas. The planning 
process also assessed and identified low-income areas where social objectives should be 
prioritized and exceptions to full cost recovery of water prices permitted.  
 
6.  Ebro leads in technical and economic management  tools, but much work remains to 

be done  

  

Technical staff and engineers working with the Ebro CHE, and the engineering and 

consulting firms working in the water sector, have accumulated a great deal of expertise in 

water management during the past two decades. With broad expertise concerning water and 
the environment, the Ebro region has become the centre of water resources training and 
development. The region has established a large number of technical institutes and science and 
technology parks.   

 
Water administrators are not direct producers of technology, although they need good 

technology to generate adequate knowledge to make intelligent decisions. In this sense, spatial 

data infrastructure, monitoring systems in real time, using satellite imagery, numerical 

simulation models and decision support systems have led Spain to occupy a privileged place 

in the world in terms of planning and integrated water resources management systems, 

within the physical framework of the river basin. Moreover, water scarcity has also 

contributed to improving and modernizing irrigation and food production, improvements in 
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industrial processes and in human supply. However much work remains to be done. 

 
The hydrological plans should generate technological innovation and therefore growth in the 
green economy. It would be useful to assess the cost-effectiveness of the measures and action 
plans. This analysis would lead to a selective process of the most effective and economical 
technologies to reduce pollution, and would generate competition among companies to find 
solutions to solve the main problems of the basin. This is already happening, but it would be 
desirable to expand it. The experience of this planning process should accelerate such analysis 
and thus green growth. 

 

 

The lack of adequate tools of economic analysis and knowledge gaps relating to the 

functioning of water ecosystems and the need for better responses to pressures and 

impacts may be hampering efficient policy measures and cost recovery strategies. 
 
7.  Coordination and agreement among Autonomous Com munities and other 

stakeholders needs to be strengthened 
 
Divergence among water objectives from the various Autonomous Communities makes it 
difficult to apply homogeneous criteria under the river basin unity principle. The Autonomous 
Communities generally favour getting increased allocations of water for new irrigation projects 
and other uses. Thus, conflicts among the Autonomous Communities and/or stakeholders, 
territories and administrations have caused delays in approval of the Hydrological Plan. Looking 
for agreement among all stakeholders can be time consuming and can delay the necessary 
decision-making.  Eventually the Plan will have to be approved with some level of disagreement 
or compromise. 
 
In general, most of the stakeholders appreciate the value of planning at the basin level, and it 
may be the case that the delays that have occurred in reaching agreement will strengthen the 
Hydrological Plan in the long run.  
 
8.   Recently-approved Hydrological Plan needs to b e implemented 
 
Spain has encountered considerable delays in finalizing its hydrological plans under the EU 
WFD. Though they should have been completed in December 2009, most of the plans were 
approved only during 2013. Until late February 2014, the Ebro Plan was still pending, but now it 
has been approved. In the meantime, the Ebro Plan had been endorsed by the Ebro district 
Water Council and the National Water Council, and therefore the River Basin District had 
already been implementing the Programme of Measures. 
 
There have also been delays in establishing and constituting the Ebro River Basin Water 
Council, which is key to the planning process as the top of the whole participatory framework. 
Therefore its constitution and functioning is essential. Considering that the composition of this 
new Water Council will be similar to the old one and, pending the constitution of new Water 
Council, the former Ebro River Basin Water Council still has a role in monitoring, discussing and 
validating hydrological planning documents and activity proposals emerging from the 
participatory process. It should be supported until the new Water Council is constituted.  
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The current second water planning process provides an opportunity to correct the major 
mistakes and shortcomings of the planning model that was derived from the Water Framework 
Directive.  The need for greater connection of the planning process with management and 
operation of water resources systems should be emphasized. The approaches need to be better 
coordinated, and appropriate tools need to be developed to implement the Programme of 
Measures and related legislation. 
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I.  Introduction 

 
1.   Purpose of the case study 

 
Throughout the period since the UN Water Conference was held at Mar del Plata, Argentina in 
1977, water resources have been at the centre of international discussions on economic and 
social development. Water was a key chapter in Agenda 21, the outcome of Conference on 
Environment and Development (UNCED, Rio de Janeiro, June 1992). Since then the United 
Nations and the international community have considered water as essential to the attainment 
of sustainable development. Moreover, the concept of sustainable development was the 
cornerstone of UNCED. The Brundtland Commission defined that concept in 1987 and, ever 
since, it has been accepted that development must include not only economic growth, but also 
environmental and social dimensions.1  
 
In addition, innumerable international conferences outside of the United Nations system on 
different aspects of water resources management have been held to build a consensus and 
cooperation over the years. Among the most prominent are the annual World Water Weeks 
convened in Stockholm since 1991 and the triennial World Water Forums, convened by the 
World Water Council every three years since 1997. The Seventh World Water Forum will be 
held in Daegu, Republic of Korea in 2015.  
 
One of the major partners in all these efforts has been the Global Water Partnership (GWP), 
which includes members from the UN system, governments, civil society organizations, 
academic institutions and the private sector. The GWP has been at the forefront of promoting 
and defining Integrated Water Resources Management (IWRM) since its establishment in 1996 
in Stockholm. GWP defines IWRM as “a process that promotes the coordinated development 
and management of water, land and related resources in order to maximize economic and 
social welfare an equitable manner without compromising the sustainability of vital ecosystems 
and the environment.”2  Water must be managed in a watershed context under the principles of 
good governance and public participation. 
 
With similar objectives, the European Union adopted its Water Framework Directive (WFD) in 
2000 as the new European water policy framework. Its main long-term objective is to make the 
maintenance and expansion of economic uses of water compatible with the improvement and 
adequate protection of water-providing ecosystems. The Water Framework Directive has 
allowed for a systematic analysis of the negative impacts on water bodies caused by industry 
and economic growth.  Moreover, the WFD has demanded �an even greater degree of active 
public participation than previously. These objectives have been incorporated into the planning 
principles for the Ebro River Basin and have become an integral part of water management in 
the basin.  
 

                                                             
1 The World Commission for Environment and Development, led by Norwegian Prime Minister Gro 
Harlem Brundtland, produced Our Common Future (1987, Oxford University Press), also known as the 
Brundtland Report, as an input to the United Nations Conference on Environment and Development held 
in Rio de Janeiro Brazil in June 1992. 
2 Global Water Partnership Website: http://www.gwp.org/The-Challenge/What-is-IWRM/ 



 

 Page 9 

The case study of the Ebro River Basin is an example of how to implement IWRM within the EU 
Water Framework Directive. It is considered a good example of Water and Green Growth, and it 
is thus included as part of the Water and Green Growth (WGG) project, being jointly undertaken 
by the World Water Council (WWC) and the Government of the Republic of Korea. The project, 
initiated in November 2010,3 began collecting case studies and developed a policy framework. 
The first edition of the Water and Green Growth study was launched at the sixth World Water 
Forum in Marseille in March 2012.4  A case study on water resources planning and 
management in the Ebro River Basin was included in the first edition; the expanded case study 
included here is an input into phase II of the project, leading up to the Seventh World Water 
Forum in Daegu. Preparation of the case study has been supported by the World Water Council 
and the Government of the Republic of Korea, the organizers of the Forum. 
 
2.   Case study context 
 
The case of the Ebro River Basin reflects Spain’s decades-old water management policy based 
at the river basin level. The Ebro basin has been managed since 1926 by the Confederación 
Hidrográfica del Ebro (CHE by its Spanish acronym, or Ebro River Basin Confederation in 
English) as a partnership of private users and public authorities. CHE was the first water 
authority created to coordinate water policy in a river basin in Spain, and one of the earliest river 
basin authorities in the world. It is an autonomous organization under the Ministry for 
Environment  (currently named Ministry of Agriculture, Food and Environment) of the Kingdom 
of Spain.5 The Ebro River Basin is the biggest river basin in Spain, covering 85,700 km2. 

The main functions of the Ebro River Basin Confederation are: 
• To implement and enforce the Basin Hydrological Plan (also called the River Basin 

Management Plan). 
• To administer and control allocation of public waters. This includes water licensing to private 

users, quality control and environmental protection. 
• To manage public dams, canals and hydraulic works of interest to or affecting more than one 

region within the river basin. 
 

The management of the Ebro River Basin and the construction and operation of hydraulic 
works, whether self-funded, commissioned by the national government, or agreed upon by 
CHE, have played a central role in transforming the formerly semi-arid Ebro Valley into a 
prosperous economic hub of the nation. 
 
The main objective of water management in the basin in the early period was to promote and 
coordinate the building and operation of water infrastructure—first in support of agricultural 
development and next as an instrument for meeting water demands stemming from economic 
growth. The primary objective of water management now is reconciling economic growth with 
the protection and improvement of the water resources critical to sustaining long-term economic 
welfare. This case study looks at the past two decades and illustrates innovative water planning 
processes that led to a transition towards green growth through water planning in the Ebro River 
Basin. 

                                                             
3 WGG is defined as the (growth) concept that emphasizes the role of water in terms of achieving economic well-

being and social equity coupled with protection and revitalization of ecosystems. 
4 Government of the Republic of Korea and World Water Council, Water and Green Growth Edition 1, Marseille, 

March 2012. Full text available at: www.waterandgreengrowth.org. 
5 UN Water, International Decade for Action, Water for Life, 2005-15: 
http://www.un.org/waterforlifedecade/water_cooperation_2013/organizers.shtml. Accessed 11/02/2014. 
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3.   Case study methodology 
 
The Ebro River Basin Management Plan case study explores the rapid growth of the region’s 
economy, based on an analysis of exogenous factors and water institutions at the national, 
basin and local levels that have had a major impact on that growth. The work was undertaken 
based on an institutional approach developed under the Water and Green Growth project 
supported by the World Water Council and the Government of the Republic of Korea. Details on 
the institutional approach and methodology can be found in the Lake Sihwa Water Quality 
Improvement project case study.6 The present research explores the exogenous economic, 
social, political, environmental and technical factors that drive water resources planning and 
management processes. It examines how the institutional framework in the water and related 
sectors contributed to green growth.  
 
The analytical framework used in the study is based on the work of Saleth and Dinar (2004) in 
The Institutional Economics of Water. The framework was the basis for evaluating the water-
related projects’ outcomes resulting from changes in policies and institutions.7  
 
The questionnaires presented to representatives of the main water-related institutions and other 
stakeholders in the Ebro River Basin were developed to reflect that framework.  Saleth and 
Dinar define a water institution to be an entity defined interactively by three main components: 
water law, water policy and water administration.  The analytical framework is presented in 
detail in the Lake Sihwa case study. 
 
4.   Organization of the report 
 
This case study investigates the economic, social, political, environmental, and technological 
context in which the Ebro River Basin Management Plan has been implemented. The policies 
and institutions that have been responsible for the improvements in water management and 
availability and thus the region’s rapid economic growth are still evolving and are adapting to 
changing circumstances and lessons learned. The broad participation of stakeholders in 
consultations related to the plan has had a strong influence on this evolution. The case study 
describes the water management institutions and policies at national, basin and sub-basin 
levels. Their performance is analyzed and lessons and conclusions are drawn.  
 
First, the external environment during the evolution of the river basin management plan is 
characterized in terms of its economic, social, political, environmental, and technological 
aspects, i.e. exogenous factors. Then water resources governance, policy, law and institutions 
in the Ebro Basin are examined, including local water governance structures. Information and 
statistics from international, national and basin sources, and from independent academic 
studies, provide an overview of the situation in the country and the region. 
  
Next the water resources developments, institutions and policies that have evolved over the 
past two decades are summarized and analyzed, showing the changes over time. Finally, the 
impact and performance of the various elements of the river basin management plan are 

                                                             
6 K-Water Institute (Research Center for Water Policy and Economy), September 2013, Lake Sihwa 
Water Quality Improvement Project: A Water and Green Growth Case Study Report, Daejeon, Republic of 
Korea. 
7 R. Maria Saleth and Ariel Dinar, 2004. The Institutional Economics of Water: A cross-country analysis of 
Institutions and performance. Washington, D.C., the World Bank.  
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analyzed. Survey results and expert interviews are used to examine the current situation and 
performance of the river basin management plan in the Ebro River Basin.   
 
It should be stated here that in this report the terms River Basin Management Plan (RBMP), 
Water Management Plan and Hydrological Plan are used almost interchangeably. The term 
Hydrological Plan is the one that has been used in Spain since the Water Act was adopted in 
1985. The term used under the EU Water Framework Directive (WFD) is River Basin 
Management Plan, and the Water Management Plan fits within the basin plan. Thus, in 
response to the WFD, Spain is submitting its RBMPs, but in Spain they are still called 
Hydrological Plans. 

II. Water Planning in the Ebro River Basin outline 
 

Most developed economies, particularly those in the European Union, are trying to meet 
international obligations to achieve sustainable development, including economic growth, 
environmental protection and social well-being. The threats of climate change multiply the 
challenges for political leadership in countries such as Spain, as confronting those threats limits 
the options for development and economic growth. As Spain emerges from a deep recession 
and high unemployment, it may not be inclined to take national action to minimize carbon 
emissions and protect the environment if such actions were to reduce the rate of future 
economic growth. However, as a member of the European Union, the country is pledged to 
ensure environmental protection of its river ecosystems and to prepare for climate change. In 
the long run, this will have a positive impact on economic growth and social well-being.  
 
This is the type of balance that the Ebro River Basin Management Plan has been created to 
achieve. The effort to achieve green growth requires simultaneous action on economic, 
environmental and social fronts, while preparing the people and land to be resilient in the face of 
climate variability and change.  
 
1. About the Ebro River Basin Region 
 
Located in the northeast of the Iberian Peninsula, the Ebro River Basin covers 85,700 km2 or 
17.3% of Spanish territory. Rainfall is unevenly distributed in time and space. The spatial 
distribution can vary from 3,800 mm/yr in the Pyrenees Mountains to just 100 mm/yr in the 
central river valley where the main economic activities are located. To adapt the available water 
resources to the locations and quantities where they are needed, the Ebro has been gradually 
transformed into one of the most regulated river basins in the world. It has 108 big dams with 
water storage facilities that support agriculture, manufacturing, energy production and drinking 
water supply, and thus serve as an engine of growth in the region. The dams provide a storage 
capacity of 7,580 million m3, equivalent to more than half of the average long-term renewable 
water supply of the river basin (estimated at 14,600 million m3). 
 
The Ebro River Basin now accounts for one fifth of Spanish agrarian production and about one 
third of its meat supply. Irrigated agriculture covers 700,000 ha in the valleys of the Ebro and its 
main tributaries. The Ebro basin’s market advantages include availability of land, a relatively 
cheap labour supply and proximity to markets in Spain and the rest of Europe. The map of 
Spain and the administrative divisions of the Ebro River Basin are shown in figure 1.  
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Figure 1. Map of Spain showing location of Ebro River Basin and administrative boundaries of 
the Ebro River Basin region 
Source: Ebro River Basin Confederation 

 
2.   Timeline for water planning and management adv ances 
 
Water planning and policy in the Ebro River Basin have been gradually transformed from the 
earlier focus on building water infrastructure to the introduction of IWRM to ensure that water 
use is compatible with the preservation of the ecosystems in the context of green growth. Many 
of the changes were in response to the adoption of the EU Water Framework Directive in 2000, 
although the transition towards IWRM had been going on in the Ebro basin for decades. The 
case study shows how water planning can make a real contribution to sustainable development 
and green growth. The participatory nature of the planning process has enabled stakeholders at 
all levels to take part in the decision-making process. Box 1 below presents some significant 
milestones in water planning and management in the Ebro River Basin.  
 
Box 1. Significant milestones in water laws, policies and administration in the Ebro River Basin 

1926: Creation of the Confederación Hidrográfica del Ebro (CHE by its Spanish acronym, or 
Ebro River Basin Confederation) as a partnership of private users and public authorities to 
promote and exploit common interest public works. The CHE was the first water authority to 
coordinate water policy in a river basin in Spain. 
1985: Water Act (Act 29/1985 on Water) adopted on August 2, started a revolution in the water 
regime by introducing the concept of a single hydrological cycle and making water part of the 
public domain. It also introduces the obligation to draft Hydrological Plans and the process for 
implementation. 
1995: The Automatic Hydrological Information System (SAIH) comes into operation, providing 
real-time data from gauging stations for flood prevention and resource management, as well as 
the Automatic Water Quality System (SAICA). 
1998: Ebro River Basin Plan was approved by Royal Decree 1664/1998 of 24 July. 
2000: EU Water Framework Directive adopted, establishing more stringent requirements on 
water quality, ecosystems and public participation. 
2001: The National Hydrological Plan (NHP) was approved by Law 10/2001 of 5 July. The NHP 
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was amended by Law 53/2002 of 30 December 2002; by Law 62/2003 of 30 December 2003; 
and by Royal Decree (Law 2/2004), of 18 June 2004  
2001: Consolidated Water Act promulgated 20 July. This defined the functions of the basin 
organizations 
2005: National Hydrological Plan - Law 11/2005 of 22 June modified the 2001 Plan and 
abrogated the Ebro water transfers. 
2007: Designation of River Basin Districts by Royal Decree 125/2007 of 2 February.  
2008: Committee of Competent Authorities created for the Ebro River Basin on 17 October. It 
has high-level representation by the autonomous regions in a cooperative and coordinating 
body for all the public authorities with responsibilities to comply with the WFD objectives.  
2010: The Hydrological Plan suspended 36 uninitiated reservoirs from the 1998 Hydrological 
Plan (RD.1664/1998) for economic, social or environmental reasons. Others were included in 
the new plan.  
2013: After public consultation, the proposal of the Ebro Hydrological was favourably reported 
by the Water Council of the Basin and received the agreement of the Committee of Competent 
Authorities (July 2013). The proposal was submitted to the Ministry of Agriculture, Food and 
Environment. 
2014: Ebro Hydrological Plan (2010-2015) adopted by Spanish Government 28 February. 
 
 
3.   The case study 
 
The Ebro River Basin Management Plan responds to the European Water Framework Directive, 
which establishes more demanding water quality objectives and greater public participation than 
had originally been required by the CHE. At the same time it responds to the Spanish Water 
Act, which set the regulations to fulfil the demands for water from agriculture, industry, energy 
and domestic uses. The Water Act also covers water quality, but follows the European Water 
Framework Directive, which has been incorporated into the Spanish Water Act. The Plan also 
fulfils the requirement to carry out a River Basin Management Plan (first one in 1998). 
 
In the Ebro basin, primary importance has�now been given to the environmental objectives 
of�water planning, including quality of water. The water policy framework establishes the 
actions and measures that will achieve environmental objectives and that generate minimum 
economic losses or maximum welfare gains. The EU requirement for a greater degree of active 
public participation has resulted in an extensive public participation network that reaches�all the 
sub-basins and serves as a forum for sharing information and fostering a common 
understanding�of water challenges and measures to overcome�them.  
 
The Ebro River Basin Management Plan (or Hydrological Plan), 2010–2015 has 12 key 
elements that are summarized later in this case study (box 2). They touch on: integrated 
management, social opportunities, environmental objectives, pollution control, a realistic 
environmental flow regime, sustainable development, improved irrigation efficiency, balanced 
allocation of resources, public participation, shared financial burdens, a commitment to cost 
recovery and an extensive monitoring network. The Plan was finally adopted by the Government 
on 28 February 2014. 
 
Setting the achievement of a good or fair ecological status of the water bodies as the main 
objective of river basin management plans in the European Union has been an important 
element in the Ebro River Basin Management Plan and has helped make economic 
development compatible with environmental objectives. 
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III.  Exogenous factors 
 
This section presents the exogenous factors that helped shape the context in which key water 
resources planning and management decisions were made and implemented in Spain and the 
Ebro River Basin. It describes some of the economic, social, political, environmental and 
technological elements that influenced those decisions and that contributed to the achievement 
of green growth.   
 
1.    Economic factors 
 
Spain's accession to the European Community (now European Union) in January 1986 required 
the country to open its economy, modernize its industrial base, improve its infrastructure, and 
revise economic legislation to conform to EU guidelines. In doing so, Spain increased gross 
domestic product (GDP) growth, reduced the public debt to GDP ratio, reduced unemployment 
from 23% to 15% in three years, and reduced inflation to under 3%. Following peak growth 
years in the late 1980s, the Spanish economy entered into recession in mid-1992. The economy 
recovered during the first administration of José María Aznar (1996-2000), driven by a return of 
consumer confidence and increased private consumption. While growth slowed in the early part 
of the 2000s, it remained strong through 2008, riding on the property boom. Then the economy 
was hit badly by the world economic recession and did not begin to recover until late 2013. 
 
Since Spain became part of the Euro zone in 1999, trade was facilitated among the Euro 
nations. Spain is currently the fifth largest economy in the Euro Zone, and it is a leading 
destination for foreign direct investment. The country has a strong and diverse manufacturing 
industry and is one of the biggest tourist destinations in the world.  
 
1.1  Effects of the recession after 2008 
However, in the third quarter of 2008, following the collapse of a housing market bubble, the 
country plunged into recession and has been striving to recover ever since.8 While Spain’s 
economy grew an average 3.6% per year from 2000 to 2007, it started to slow at the end of 
2008 (see table 1). Spain experienced a decline in economic growth during most of the period 
from 2009 through 2012. It was one of the countries worst hit by the global economic crisis, with 
street riots and soaring unemployment.  
 
According to the World Bank, currently more than 70% of the jobs and 70% of the value added 
(constant 2005 prices) in Spain comes from the service sector,9 including tourism, finance and 
real estate. Spain's service sector grew at the fastest rate in 6½ years in January 2014 and 
even took on staff, adding to signs that the economy has turned a corner after more than five 
years in or near recession. In fact, the World Bank data indicates that 74% of employment in 
Spain is now in the service sector, with 21.8% in industry and 4% in agriculture.10 �Agriculture 
and fisheries accounted for around 3.4% of GDP value added in 2010, with the major outputs 
including grains, vegetables, citrus and other fruits, wine, olives and olive oil, sunflowers and 
livestock.�The major natural resources in Spain include coal, lignite, iron ore, uranium, 
mercury, pyrites, fluorspar, gypsum, zinc, lead, tungsten, copper and kaolin and hydroelectric 
power. 

                                                             
8 Trading Economics Website: http://www.tradingeconomics.com/spain/gdp-growth, accessed 13-02-
2014. 
9 World Bank, World DataBank: http://databank.worldbank.org/Data/Views/reports/tableview.aspx 
10 Ibid.  
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Table 1. Spain: GDP, growth in GDP and GDP per capita,  
2000-2012 (constant 2005 US$) 
 Total GDP  

(billion US$, 
2005 prices) 

Growth 
in GDP 

GDP 
/capita 

2000   963  5.05 23,920 
2001   998  3.67 24,520 
2002 1,026  2.71 24,823 
2003 1,057  3.09 25,169 
2004 1,092  3.26 25,571 
2005 1,131  3.58 26,056 
2006 1,177  4.08 26,677 
2007 1,218  3.48 27,136 
2008 1,229  0.89 26,971 
2009 1,182 -3.83 25,738 
2010 1,179 -0.20 25,596 
2011 1,180  0.05 25,551 
2012 1,160 -1.64 25,108 
Source: World Bank, World Development Indicators: 
http://databank.worldbank.org/data/views/reports/tableview.aspx  

 
Industry (including energy) accounted for 25.7% of value added in 2010. Major industries are 
processed foods, textiles, footwear, petrochemicals, steel, automobiles, consumer goods and 
electronics. In 2011, Spain recorded imports of goods and services at US$ 457 billion and 
exports of $ 372 billion. Major exports include: automobiles, fruits, minerals, metals, clothing, 
footwear and textiles. Spain’s major markets are primarily within the EU (over 70%) and the 
U.S. Spain imports petroleum, oilseeds, aircraft, grains, chemicals, machinery, transportation 
equipment, and consumer goods. Most of its imports come from EU partners and the U.S.  
 
According to the World Bank, the Gross Domestic Product (GDP) in Spain was US$ 1,160 
billion (constant 2005 prices) in 2012, representing around 2.2 % of the world economy. As 
shown in table 1, Spain’s economy recorded its highest level of GDP in 2008 at US$ 1,229 
billion (constant 2005 prices). Also in constant prices, GDP per capita reached a high of US$ 
27,136 for 2007, with a slight decline in 2008, and a further decline after that. The GDP per 
capita was recorded at US$ 25,108 in 2012.11 Finally in 2013 the country’s economy began to 
improve, but unemployment remained unacceptably high at over 27 % in mid-2013. 12   
 
In June 2013, the International Monetary Fund (IMF) stated that Spain had made strong 
progress towards fixing its economy. However, the IMF warned that the outlook for the country 
remained tough and has urged more action by the government and EU to boost job creation.13 
In the third quarter of 2013, Spain saw its first quarterly economic growth in since 2011, 
according to data from the country's National Statistical Office (INE)14. The country's GDP grew 
0.1% in the July-to-September period, after contracting for the previous nine quarters. This 
                                                             
11 World Bank, World Development Indicators: 
http://databank.worldbank.org/data/views/reports/tableview.aspx   
12 http://www.tradingeconomics.com/spain/gdp 
13 IMF Website: http://www.imf.org/external/np/ms/2013/061813.htm 
14 Instituto Nacional de Estadistica. (National Statistical Office) 
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confirmed estimates from the Bank of Spain, and meant that Spain is officially out of 
recession.15 According to INE, GDP expanded a further 0.3 % in the fourth quarter, the strongest 
expansion in almost six years, confirming two consecutive quarters of economic growth.16 
 
The INE attributed the growth to an increasing number of exports, with a boost to the tourist 
industry from holidaymakers avoiding northern Africa and the Middle East. However, 
unemployment still remains very high, at about 26%. Spain currently has the second largest 
jobless rate in the EU. However, the number of unemployed persons recorded its largest 
decrease in five years.17  
 
After five years of crushing recession and job losses, Spain’s downward spiral has stopped and 
growth has returned. The Madrid stock market is climbing, government-bond yields have 
tumbled below pre-crisis levels and foreign investors are bargain-hunting.18  
 
Yet analysts estimate that Spain’s GDP will grow only by about 1% in 2014 as the economy is 
held back by heavy private debts. The IMF puts Spain near the bottom of its global growth chart 
for two years. And, as wages fall and a quarter of workers remain jobless, most Spaniards have 
yet to notice the improvement.  
 
Another period of dramatic decline is unlikely -- growth in manufacturing and services is creating 
new jobs, and consumer demand is creeping back. But the brakes on growth and job creation 
remain many. Banks, businesses and families are still reducing their debts, keeping money out 
of the economy. And as private debt falls, public debt surges. Public debt, which stood at below 
40% of GDP when the crisis hit, is expected to rise above 100% in 2014, leaving Spain more 
vulnerable to future shocks. 
 
Spaniards routinely blame Euro zone leaders for their woes, but in fact they have helped Spain 
to recover, giving it more time to cut its deficit. The biggest aid has come from the European 
Central Bank. It has also encouraged the financial markets; Spanish banks are ready to start 
new lending to small businesses. And banks themselves are reviving after their bail-out.  
 
Employment remains the main worry. With salaries frozen, new job creation is needed to boost 
consumer demand. It also has the benefit of reducing spending on unemployment subsidies. A 
bumper tourist season and good harvest helped create temporary jobs in the summer and 
autumn of 2013; and the public payroll grew in education and health, despite the deficit. Yet 
unemployment may remain above 20% for several years.19 
 
1.2  Economic situation in the Ebro River Basin 
The economic situation in the Ebro River Basin region has generally fared better than that in 
Spain as a whole. As can be seen from figure 2, the area of the Ebro Basin (to the north and 
east) had per capita GDP among the highest in Spain. Having a reliable source of water has 
encouraged growth in agriculture, industry and service sectors.    

                                                             
15 http://www.bbc.co.uk/news/business-24740721 30 Oct 2013, accessed_13-02-2014   
16 http://www.tradingeconomics.com/spain/gdp-growth, accessed 13-02-2014  
17 Ibid. 
18 The Spanish Economy: On the Mend, Economist 23 Jan 2014: 
http://www.economist.com/news/europe/21595057-suddenly-there-new-mood-hope-over-spains-
economic-prospects-mend. Accessed 12 Feb 2014. 
19 Ibid.  
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Figure 2. Gross Domestic Product per capita in Spain by region, 2011 (thousand Euros) 
Source: INE, Contabilidad Regional de España – 2011 constant prices (Base 2008) 
 
The GDP generated in the Ebro basin fluctuated in a similar way to Spain as a whole (figures 3 
and 4), but generally performed better than the country as a whole, especially following the 
downturn in 2009. While GDP registered very strong growth in the region from 2000 to 2008, 
there was a decline in 2009, but the economy picked up after that.  
 

Figure 3. Gross Domestic Product in current prices (million Euros): Spain and Ebro RBD 
Note: P = provisional 
Source: Author’s elaboration based on World Bank: http://data.worldbank.org/country and data from 
Instituto Nacional de Estadistica (INE or National Statistical Office) 
 
The agri-food complex that gives the economy of the Ebro River Basin its main competitive 
advantage now accounts for one fifth of the agrarian production and about one third of the meat 
supply in Spain (figure 5). The decline in agriculture in the upper ranges of the Pyrenees has 
been accompanied by the modernization and transformation of agriculture in the lower valleys. 
Land use in the Ebro region has traditionally been based on agriculture, including vineyards, 
orchards and maize. Around 780,000 ha are devoted to agriculture, and most areas in the mid 
and lower Ebro are irrigated. Industry has become an important activity in some of the main 
cities (Zaragoza, Pamplona), and hydroelectric energy production at 340 hydroelectric plants 
uses about 8,300 m3/sec of water in the basin. Water from the Ebro is also used in cooling 

0

200.000

400.000

600.000

800.000

1.000.000

1.200.000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

(P)

2011 

(P)

Spain

Ebro RBD

0

15.000

30.000

45.000

60.000

75.000

90.000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

(P)

2011 

(P)

Ebro RBD



 

 Page 18 

nuclear and thermal energy plants.20 
 

 

Figure 4. GDP interannual variation (current prices), Spain and Ebro River Basin District  
Source: Author’s elaboration based on data from INE - Instituto Nacional de Estadistica. (National 
Statistical Office) 
 

 
Legend: Unidades ganaderas: livestock units; VAB de alimentación bebidas y Tabaco: gross value added in the food 
industry (thousand euros); Superficies agrícolas: agricultural land (irrigated areas in green) 
 
Figure 5. Elements of the Agri-food complex in the Ebro River Basin  
Source: CHE, 2013. Hydrological Project Plan for the Ebro Basin, 2010-2015: Summary Document 
version 2.03 (English), 2011: http://www.mma.es/secciones/agua/entrada.htm 
 

                                                             
20 A.M. Romaní, S. Sabater, and I. Muñoz, “The Physical Framework and Historic Influences”, in Damia 
Barcelo, Mira Petrovic, Eds The Ebro River Basin (The Handbook of Environmental Chemistry). Springer, 
2011, p. 10. 
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Irrigated agriculture, covering an area of 700,000 ha in the valleys of the Ebro (see figure 5) and 
its main tributaries, is the basis of the agri-food complex. Apart from the financial support 
provided in the past by the EU’s Common Agricultural Policy, the market advantages are based 
on the availability of land, a relatively cheap labour supply, the proximity to markets in Spain and 
central Europe and the use of crops as inputs for livestock production in the upper river basin 
and low Pyrenees. The viability, profitability and success of agriculture in the region relied on 
the development of water-related infrastructure for storage, transport, distribution and irrigation.  
 
Although the amount of water used in manufacturing represents a minor portion of the total 
water used in the basin, the industrial sector depends on agricultural raw materials for food 
processing and the local demand for agricultural inputs, such as agrochemicals and equipment. 
The Ebro valley is an industrial corridor, and industry provides almost 30% of the value added in 
the basin economy (compared with less than 20% for Spain as a whole).  
 
Water development has also played an essential role in energy generation; the Ebro basin 
accounts for about one third of the country’s nuclear power, one fifth of hydropower capacity, 
and one tenth of the country’s thermal generation capacity. The hydropower capacity is shared 
among 360 plants across the basin. Hydropower generation is based on a heavily engineered 
hydrological system, providing a convenient supply of stored and running water, turbinating 38 
billion m3/yr (four times the average water runoff in the basin). The system uses more than three 
billion m3/yr to refrigerate nuclear and thermal power plants. 
 
By building large-scale water facilities to support growth in agriculture, manufacturing, energy 
and provision of drinking water, water policy has played a role as an engine of growth in the 
region. Indeed the availability of reliable water is perceived as the critical factor underlying both 
the constraints to and the opportunities for economic growth in the region.  
 
Activities related to water that are expected to expand include golf, skiing, adventure sports, 
recreational boating and fishing. These recreational uses of water are different as is their legal 
consideration. Activities such as golfing and skiing require concessions and are comparable to 
other private uses; others, such as sailing, are special common uses and are subject to a 
statement of responsibility. Others require specific legislation, such as fishing, or common uses 
such as swimming. There is also a natural aesthetic and scenic value in which aquatic 
ecosystems are particularly relevant.21 
 
1.3  Demographic trends  
The population of the Kingdom of Spain has steadily increased over the last half century, but the 
rate of growth has varied widely. From about 1960 to around 1985, the growth of the country 
remained a fairly steady normal increase of population.  However, from 1985 to around 1998, 
the growth slowed down considerably.  Then, in 1999, the growth rate increased again until 
2009, when the population growth started to fall below replacement levels. 
 
The population of Spain doubled during the 20th century, but the pattern of growth was 
extremely uneven due to large-scale internal migration from the rural interior to the industrial 
cities, a phenomenon that occurred later than in other Western European countries. Eleven of 
Spain's 50 provinces saw an absolute decline in population over the century.22  

                                                             
21 Confederación Hidrográfica del Ebro, 2013. Hydrological Project Plan for the Ebro Basin, 2010-2015: 
http://www.mma.es/secciones/agua/entrada.htm.: Summary Document version 2.03 (English), 2011, 
section 12. 
22 Demographics of Spain: http://en.wikipedia.org/wiki/File:EspDens2.jpg  
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Spain’s 2012 population is estimated to be 46.2 million people (see table 2), which was only a 
0.09% increase over 2011. From 2002 to 2008, the population had been growing at an annual 
rate of over 1.5%, but growth rates started to fall below 0.8 % per year in 2009.23 The population 
of Spain has historically always been less than those in France and Italy. Based on the total 
land area and the total population of the country, the population density was estimated to be 
92.6 people/km2 in 2011.24 Spain’s population density is lower than that of most Western 
European countries. With the exception of the capital, Madrid, the most densely populated 
areas lie along the coast (see figure 6). Spain is also less urbanized than many EU countries, 
with only about one quarter of the population living in cities with more than 1 million inhabitants. 
While that percentage rose to 26.8% in 2012 (table 2), it has remained quite steady.  
 
Table 2. Spain: Population growth and urbanization 2000-2012 
Year Total population 

(million) 
Population 
growth 
(%/year) 

People living in 
urban areas with 
more than 1 
million population 
(million) 

People in urban 
areas over 1 
million as % 
of total 
population 

2000 40.3 0.84 9.75 24.2 
2001 40.7 1.13 9.93 24.4 
2002 41.3 1.45 10.12 24.5 
2003 42.0 1.66 10.32 24.6 
2004 42.7 1.62 10.51 24.6 
2005 43.4 1.64 10.71 24.7 
2006 44.1 1.64 10.94 24.8 
2007 44.8 1.71 11.17 24.9 
2008 45.6 1.50 11.41 25.0 
2009 45.9 0.77 11.65 25.4 
2010 46.1 0.35 11.89 25.8 
2011 46.2 0.22 12.13 26.3 
2012 46.2 0.09 12.36 26.8 
 
Source: World Bank, World Development Indicators: 
http://databank.worldbank.org/data/views/reports/tableview.aspx  
 

                                                             
23 World Bank, World Development Indicators: 
http://databank.worldbank.org/data/views/reports/tableview.aspx 
24 http://www.tradingeconomics.com/spain/population-density-people-per-sq-km-wb-data.html 
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Figure 6. Population density of Spain, 2009 
Source: Susana Freixeiro25: http://en.wikipedia.org/wiki/File:EspDens2.jpg 
 
According to OECD figures, in 2011 youth (under 15) comprised 15 % of the population, the 
elderly (65+) 17 % and the16-64 age group was 68 % of the population (see figure 7). In 
emigration/immigration terms, after centuries of net emigration, Spain has recently experienced 
large-scale immigration for the first time in modern history.  
 

  

Source: INE: Census 2011 

Figure 7. Population Pyramid among Spaniards and foreign residents by age group, 2011 
Source: National Statistical Office of Spain (INE), 2011 census 
 

                                                             
25 Demographics of Spain: http://en.wikipedia.org/wiki/Demographics_of_Spain 
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According to the census data, there were over 5 million foreign residents in Spain in 2011, the 
majority from North Africa, Latin America and other EU countries (see figure 7). However, many 
immigrants returned home due to the effects of the European economic and fiscal crisis. About 
48% of the population is in urban areas, 38 % in intermediate areas and 13 % in rural areas.   
 
1.4  Population trends in the Ebro River Basin regi on 
The Ebro River Basin encompasses the territory of nine autonomous communities (Aragón, 
Cantabria, Castile-La Mancha, Castile-Leon, Catalonia, La Rioja, Navarre, Basque Country and 
Valencian Community).26  
 
The population in the Ebro River Basin region was estimated at 3.2 million in 2011,27 around 
6.9% of the total population of Spain (see table 3 and figure 8). The annual rate of change in the 
Ebro region was slightly less than in Spain as a whole (1.31% in Ebro as compared to 1.37% in 
Spain from 2000 to 2011).  
 
Table 3. Total population of Spain and proportion living in Ebro River Basin District (RBD) 

    1991    2001    2011 

Ebro RBD (million people) 2.74 2.82 3.22 
Spain (million people) 38.87 40.85 46.82 
Ebro RBD as percentage of Spain’s population 7.06% 6.91% 6.87% 
 
The Ebro River Basin has only 34 inhabitants per square kilometre, less than one fifth of the 
average in the European Union and only two fifths of the Spanish population density.  
The population density is heterogeneously distributed in the Basin – half of the population is in 
the cities of Zaragoza, Vitoria, Logroño, Pamplona, Huesca and Lleida, in the centre of the Ebro 
Valley. However, in the Pyrenees and the Iberian system, the population density is very low. 
Altogether about 40% of the Ebro Valley is uninhabited (less than 5 inhabitants/km2).28  
 
 

Figure 8. Population growth rates: Spain and Ebro River Basin (Census) 
Source: World Bank: http://data.worldbank.org/country/spain 
Source: Author’s elaboration based on INE data 

                                                             
26 Confederación Hidrográfica del Ebro, 2013. Hydrological Project Plan for the Ebro Basin, 2010-2015: 
http://www.mma.es/secciones/agua/entrada.htm.: Summary Document version 2.03 (English), 2011, 
27 Instituto Nacional de Estadistica or INE (National Statistical Office). 
28 Damia Barcelo, Mira Petrovic, Eds The Ebro River Basin (The Handbook of Environmental Chemistry). 
Springer, 2011, p. 10.  
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1.5  Effects of economic factors 
Thanks in part to water development, the Ebro valley has become an important settlement axis 
linking the rich industrial economies of the north of Spain, from the Basque Country to 

Catalonia, along an economic corridor.   The successful agri-food complex of the Ebro corridor 
is based largely on irrigated agriculture, supported by the reservoir system that was developed 
during the 20th century. The production of the irrigated land fuels a powerful livestock sector and 
a remarkable processing industry. Water development is also an important factor in improving 
livelihoods in the Ebro basin, both directly through the provision of drinking water and sanitation, 
and indirectly through the development of employment and production opportunities.  
 
However, the implementation of the Ebro River Management Plan is to a large extent 
dependent on public sector budgets, and the large national deficit has led to dramatic cuts in 
public investments. Thus, the implementation of some measures may be subject to 
considerable delays and in fact the horizons for achievement of associated objectives under the 
RBMP is under review. 
 
Moreover, the sluggish economic recovery has affected the launching of private projects, 
particularly in the agriculture and energy sectors. At the same time, rising food prices could 
revitalize agricultural initiatives, irrigation modernization and commissioning of new irrigation 
areas.  
 
2. Social factors 

 
2.1  Income inequality: Spain and Ebro region 
In Spain economic inequality has always exceeded the average of its EU partners, at least from 
the start of Eurostat statistical series in 1995. However, the level of inequality was stable until 
the economic crisis starting in late 2008, when the gap began to grow larger (see figure 9). The 
Gini coefficient29 is a clear example of that change. Spain has gained 2.7 points from 2008 to 
2011, reaching the highest level of inequality since records began. 

 

                                                             
29The Gini index, or coefficient, is a measure of income inequality from 0 to 1, where a low coefficient 
indicates even, equitable income distribution while a high coefficient indicates uneven, inequitable 
distribution. 
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Figure 9. Level of income inequality in Spain and EU as a whole 
Left: GINI index in Spain and EU, 2000-2011 Right: Income of top 20% to bottom 20% (Spain 

vs EU) 
Source: El Pais, 12/10/2012 
http://economia.elpais.com/economia/2012/10/10/actualidad/1349901592_959130.htm 
Figure 10 shows the Human Development Index (HDI) in Spain by thirds (top, medium and low) 
in 1980 and 2010. It can be seen from the maps that the Ebro region rates at the top of the HDI 
for the country and has improved the most in the country over the period.  

 

Figure 10. Human Development Index in Spain, 1980 and 2010 by thirds (low, medium and 
high) 

As shown in figure 11, in the Spanish context, the Ebro region is in a very good position 
regarding the HDI both in absolute and relative terms. The Autonomous Communities of the 
Basque Country (País Vasco), Navarra, Catalonia, Aragon and La Rioja are well above 0.85.  

 

Figure 11. Human Development Index by Autonomous Communities 
Source: Herrero, C., A. Soler & A. Villar (2013): Desarrollo humano en España: 1980-2011. Valencia: 
Ivie, 54 pp. : http://dx.doi.org/10.12842/HDI_2012 
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2.2  Health indicators   
The Ministry of Health and Social Policy provide health indicators to assess improvements in 
health in Spain. At national level, life expectancy was above 80 years in 2007, placing Spain in 
the leading group of EU Member States – having gained 4 percentage points since 1990.  
According to the OECD "Health at a glance report 2013", Spain is now third highest in Europe 
and fourth worldwide in terms of life expectancy at birth. Life expectancy among the whole 
population is 82.4 years, with males at 78.8 and females at 85.2.30 The report indicates that 
Spain’s life expectancy is high relative to spending on health care.  
 
Again the Ebro region is above average, as shown in figure 12a. Also the perception of good 
health among the population is higher in the Ebro region (figure 12b), but not particularly high in 
relation to other European countries. Nevertheless, recent cuts in health expenditure have 
raised concerns about a possible deterioration of the health of the poorest population groups. 

 
 

12a. Disability-free life expectancy (DFLE), by 
autonomous community. Spain, 2007 

12b. Percentage of population evaluating their 
health as good/very good, by autonomous 
community.  

 

Figure 12. Health Indicators by region in Spain, 2007 
Source: Health indicators 2009. Trends in health status indicators in Spain and their magnitude in the 
context of the European Union. Ministry of Health and Social Policy, 2009 
http://www.msssi.gob.es/estadEstudios/estadisticas/inforRecopilaciones/docs/Indicators2009.pdf 
 
2.5 Education and religion 
Regarding education, 97.7% of the population age 15 and over (2010 estimate) can read and 
write (male, 98.5%; female 97%). Compulsory education begins with primary school or general 
basic education for ages 6–16. It is free in public schools and in many private schools, most of 
which receive government subsidies. Following basic education, students attend either a 
secondary school offering a general high school diploma or a school of professional study in all 
fields — law, sciences, humanities, and medicine — and the superior technical schools offer 
programmes in engineering and architecture. 
 
About 70% of Spain's student population attends public schools or universities. The rest attend 
private schools or universities, some of which are operated by the Catholic Church. The country 
has an unusual distribution of education levels of its people (see figure 13). Approximately 31% 
of the Spanish adult population has higher education qualifications, exceeding 30% of the group 
of OECD countries and 28% of EU. However, up to 47% has only lower elementary stage 

                                                             
30 OECD Health at a Glance, 2013: http://www.oecd.org/els/health-systems/Health-at-a-Glance-2013.pdf 
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education, compared to 26% of the OECD and 25% of the EU. 

 

Figure 13. Education levels by percentage of population and OECD country 
Legend: Medium blue: Tertiary Education; Light blue: Secondary education; Dark blue: Primary and 

secondary prep stage 
Source: Education at a Glance. OECD Indicators 2012. Ministry of Education, Culture and Sports: 
http://www.mecd.gob.es/dctm/inee/internacional/panorama2012.pdf?documentId=0901e72b81415d28 
 
Regarding religion, although Roman Catholicism used to be a state religion, the Spanish 
constitution of 1978 made Spain a secular country, with no official religion. The majority of 
people in Spain are still Catholics, however.  
 
2.6  Effects of social factors 
In the general context of a developed country such as Spain, the Ebro region is one of the most 
prosperous in economic terms and is also above average in all the development indicators. The 
Ebro case study describes a long-lasting process where water management has evolved over 
the last 88 years to a genuine integrated model. The implementation of a new RBMP, focused 
to environmental preservation and restoration, improves the livelihoods of the inhabitants in the 
basin, but it does not have significant effects on the level of education and health standards, 
which were already quite high.  
 
Water quality for human consumption has not been a problem in the Ebro region for many 
years. Currently the major efforts being made are directed at improving sanitation and building 
the pending wastewater treatment plants to improve the quality of ecosystems. Improvements in 
ecosystems affect the aesthetic quality of the region and attract nature lovers who want to enjoy 
a clean and protected environment. Outdoor activities linked to the water element, from skiing to 
navigation and rafting, are a significant part the tourist potential of the region.   
3.    Political factors 
 
3.1  History  

Spain is a diverse country that integrates different regions, languages and historical, political 
and cultural traditions. While the entire Spanish territory was united under one crown by the 
16th century, this was not a process of national homogenization or amalgamation. The 
constituent territories (i.e., kingdoms, principalities, dominions) retained much of their former 
institutional structures, and retained a variety of customs, laws, languages and currencies.  
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From the 18th century onward, the kings and the government tried to establish a more 
centralized regime. However, in Spain, two important regional languages were spoken in some 
of the most industrialized and prosperous areas, which also had their own cultures: the Basque 
Country and Catalonia, giving rise to peripheral nationalisms along with Spanish nationalism. 
Therefore, Spain did not experience a national cultural unification, and peripheral nationalism 
remains strong in Catalonia and the Basque Country, and to some extent in Galicia. 31 

 
General Francisco Franco’s dictatorial regime (1936-1975) tried to enforce centralization as a 
way of preserving the "unity of the Spanish nation". His attempts to fight separatism with 
suppression of regional language and identities backfired: the demands for democracy became 
intertwined with demands for the recognition of a pluralistic vision of Spain as a nation. 
 
When Franco died in 1975, Spain began its transition to democracy. Juan Carlos I was crowned 
King of Spain, and he supported a transformation of the political system as soon as he took 
office. In 1976, the king designated Adolfo Suàrez, as prime minister. The Cortes Generales 
(Spanish Parliament) was democratically elected, and in 1977 began the transition from a 
centralized state into a decentralized one. The constitution of 1978, ratified in 1979, found a 
balance in recognizing the existence of "nationalities and regions", and guaranteed the right to 
autonomy or self-government for them, through the creation of the "autonomous communities”. 
 
Thus the constitution of 1978 divided Spain into 17 autonomous communities and two 
autonomous cities. There are 50 provinces that fit into these communities, although seven of the 
autonomous communities comprise only one province (‘uniprovincial’ communities). The 
communities are first level political and administrative divisions. Spain is not a federation, but a 
highly decentralized unitary state. The form of government of each autonomous community and 
city is based on a parliamentary system, in which the executive power is vested in a “president” 
and a Council of Ministers elected by and responsible to a unicameral legislative assembly. 
 
Spain has a parliamentary constitutional monarchy in which the monarch is the head of State 
and the prime minister is the head of the government. Spain's transformation from an 
authoritarian regime to a successful modern democracy was a remarkable achievement, even 
creating a model emulated by other countries undergoing similar transitions. 
 
Adolfo Suárez was prime minister of Spain the leader of the Union of the Democratic Centre 
party from 1977 to 1982. Following his resignation, in October 1982, the Spanish Socialist 
Workers’ Party, led by Felipe Gonzalez, won an absolute majority in both chambers of the 
Cortes Generales. González served as Prime Minister of Spain for the next 13 years, during 
which period Spain joined NATO and the European Community. Prime Minister Gonzalez 
greatly modernized and economically developed Spain during the period 1982-1996, closing the 
gap with other European Community members. There was also a significant cultural shift, into a 
tolerant, contemporary, open society. 
 
The two predominant political parties are the Spanish Socialist Workers’ Party (PSOE) and the 
People’s Party (PP). The main regional parties that also play important roles in Spanish politics 
are: the Basque Nationalist Party (EAJ-PNV); Convergence and Union (CiU); and the Socialists’ 

                                                             
31 Main sources for this section were: 
http://www.princeton.edu/~achaney/tmve/wiki100k/docs/Politics_of_Spain.html;   
http://www.lamoncloa.gob.es/IDIOMAS/9/Gobierno/index.htm; and Autonomous Communities of Spain: 
http://en.wikipedia.org/wiki/Autonomous_communities_of_Spain and citations therein. 
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Party of Catalonia (PSC).  Peripheral nationalism continues to play a role in Spanish politics.32 
 
In March 1996, José Marià Aznar, from the People’s Party, obtained a relative majority in 
Congress. Aznar moved to further liberalize the economy, with a program of complete 
privatization of state-owned enterprises, labour market reform and other policies designed to 
increase competitiveness in selected markets. Having obtained an absolute majority in the 2000 
elections, Aznar headed the Prime Minister’s office until 2004. Aznar supported transatlantic 
relations with the United States, and participated in the war on terrorism and the invasion of 
Iraq. In 2004, he decided not to run as a candidate for the Popular Party, and proposed Mariano 
Rajoy, who had been minister under his government, as his successor to lead the party.  
 
In the aftermath of the terrorist bomb attacks in Madrid, which occurred just three days before 
the elections, the Spanish Socialist Workers' Party won a surprising victory. Its leader, Jose Luis 
Rodriguez Zapatero, was prime minister from 2004 to 2011, winning a second term in 2008. 
During Zapatero’s first four years as Prime Minister, the economy continued to expand rapidly, 
and the government ran budget surpluses. The economic crisis of 2008 took a heavy toll on 
Spain's economy, which had been highly dependent on construction since the boom of the late 
1990s and early 2000s. When the international financial crisis hit, the construction industry 
collapsed, along with property values, and several banks were in need of rescuing or 
consolidation. 
 
In March 2011, Rodríguez Zapatero made his decision not to lead the Socialist Party in the 
coming elections, which he called ahead of schedule for 20 November 2011. The People's 
Party, which presented Mariano Rajoy for the third time as candidate, won a decisive victory, 
obtaining an absolute majority in the Congress of Deputies. Alfredo Perez Rubalcaba, first 
deputy prime minister during Rodríguez Zapatero's government and candidate for the Socialist 
Party in 2011, was elected secretary general of his party in 2012, and is now the leader of the 
opposition in Parliament. 
 
3.2 Effect of political factors in the Ebro River B asin 33 
In a recent study Font and Subirats (2010)34 have proposed an interesting three-stage model 
that corresponds to the three national single-party governments since the early 1990s to explain 
the recent transition of water management in Spain: 
 
The first stage [emerging protest] covers the minority government of the Socialist Party between 
1993 and 1996. During this period, the so-called Plan Borrell, named informally after the 
minister, proposed to satisfy the increasing demand for water and correct territorial imbalance 
through the construction of about 150 dams and a network of multiple water transfers. The weak 
position of government during the turbulent 1993–1996 legislature stimulated the rise of 
conflicting interests surrounding water management. Economists and environmentalists invoked 
the principles of efficiency and conservation to substitute the supply-based engineering 

                                                             
32Autonomous Communities of Spain: http://en.wikipedia.org/wiki/Autonomous_communities_of_Spain 
and citations therein 
33 Main sources for this section were http://www.feem-project.net/water2adapt/01_project_04.html and 
http://europeanwater.org/actions/country-city-focus/200-spain-case-ebro-river-delta   
34 Font, N., and J. Subirats. 2010. Water management in Spain: the role of policy entrepreneurs in 
shaping change. Ecology and Society 15(2): 25. [online] URL: 
http://www.ecologyandsociety.org/vol15/iss2/art25/ 
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approach. The donor regions’ actors rejected the idea of enhancing economic activities in some 
water-short Mediterranean regions, such as Murcia, to the detriment of other water-rich regions, 
namely Aragón. In fact, all political forces in the region agreed to the so-called “Aragón Water 
Pact” in 1992 that is still in force. The Autonomous Community would not consent to transfers 
from the Ebro River while regional needs were not satisfied. Moreover, Portugal opposed to 
water diversions from Spanish-Portuguese rivers. 
 
The first Hydrological Plans were developed during this period though eventually approved in 
1998. It was agreed they should be in place before drafting a Water National Plan. 
 
The second stage [polarization] includes two Popular Party governments during the periods 
1996–2000 (minority government) and 2000–2004 (majority government). During the first 
minority government, the executive reformed the 1985 Water Act in 1999 to define a national 
strategy to cope with the drought problem, combining market efficiency —creation of water 
banks and public corporations to establish partnerships with private stakeholders to finance 
profitable Hydraulic Works (“Sociedades Estatales”)— and supply-based principles. The new 
National Water Plan promoted the construction of large-scale hydraulic infrastructure. The key 
project involved the transfer of 1,050 hm3 of water from the Ebro River along the Mediterranean 
coast to the Júcar, Segura, and southern basins and north to the internal basins of Catalonia. It 
also included the construction of about 120 water dams and river channels. While the more 
flexible management instruments were generally well accepted, the National Water Plan was 
widely criticized by a wide range of social organizations, scientists, political parties, and some 
regional governments, which became engaged in intense informational campaigns and 
increased pressure on the government. 
 
Also during this period, the Water Framework Directive was approved, introducing a new water 
management paradigm. With the help of EU Cohesion Funds, the investment in urban 
wastewater treatment boomed to comply with Directive 91/271 with substantial effects in the 
improvement of the quality of inland and coastal waters. 
 
Finally, the third stage [symptoms of change], started with the change of government following 
the national elections of 2004. The Socialist Party, fulfilling an electoral promise, modified the 
2001 National Water Plan, cancelled the Ebro River transfer and quickly adopted the AGUA 
program (2004–2008). The AGUA program included more than 100 initiatives, including the 
construction of water desalination plants and the creation of public water banks (the 
implementation of centres of exchange of water rights at the Segura, Júcar, and Guadiana river 
basins was approved). In addition, the programme included the regulation of water demand as 
an option to be assessed. Environmental groups reacted positively to such a policy instrument 
but rejected the implementation in basins with long-standing problems caused by illegal wells 
and markets. This new orientation of water management was also partly stimulated by the WFD 
which advocated for water saving, efficiency, and “user pays” principles. 
 
After the 2008 elections, though the Socialist mandate was renewed, the Ministry of the 
Environment was integrated into the Ministry of Agriculture, a traditional advocate for a 
conventional supply-side approach to water management, with emphasis on irrigation. The 
combined ministry is now the Ministry of Agriculture, Food and Environment. The new 
Hydrological Plans under the WFD were at the drafting stage but the process stalled. The 
change of paradigm has been confirmed by the Popular Party Government. In the meantime, 
some desalination plants have been constructed along the Mediterranean coast over the past 
few years, but this alternative has lost its momentum for lack of economic feasibility.  
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A new National Water Plan is being announced after final approval of Basin Plans. Water 
transfers are still part of the debate, advocated by the east coast regions and rejected by the 
projected donor regions such as Aragón in the Ebro region. The solutions based on better use 
of existing water resources, including demand management, more efficient irrigation systems 
and water re-use are more appropriate under current conditions. It may be the case that the 
shelving of the water transfer proposals in 2004 was a blessing for the health of the Ebro 
ecosystem and long-term economic growth in the Ebro region.   
 
4.   Environmental factors 
 
Spain’s approach to environmental issues has been very much influenced by the general 
increase in environmental awareness resulting from integration into the European Union. Spain 
had to assume European environmental standards and the adoption of the WFD has also been 
a major driver.  
 
The OECD conducted Environmental Performance Reviews of Spain In 1997 and 2004.35 The 
review in 2004 covered the previous 10 years but concentrated mainly on the 1997-2003 period. 
It pointed out that Spain’s economy had been growing rapidly over the previous decade, and 
that in many cases, economic growth had led to increased pressures on the environment in 
Spain, in terms of both pollution and use of natural resources (e.g. water, land). 
 
From 1994 to 2003, there had been a 36% growth in GDP, a 52% increase in international 
tourist arrivals, and an increase in housing construction at a rate of 700,000 new dwellings per 
year (the tourism and construction sectors accounting for 11% and 9% of GDP, respectively). 
The population density along coastal regions and the islands (where almost 60% of the 
population live) was five times higher than in the interior regions. In some tourism areas 
population density can triple in the summer. Moreover, economic integration into the EU had led 
to a 77% growth in road freight transport. Despite a significant decline in unemployment during 
the period, it still remained at over 11% in 2004, among the highest in the OECD area. 
 
Over the review period, Spain made progress in developing environmental infrastructure, 
particularly related to water supply and wastewater treatment. Environmental legislation evolved 
significantly during the period, and some regions implemented advanced environmental policies. 
Under the 1978 constitution, the autonomous regions, which present considerable differences in 
their physical, social and economic conditions, have a major role to play in implementing 
environmental policy. The number of national parks and protected areas expanded enormously 
following the transfer of authority to autonomous regions to declare and manage these areas, 
especially from 1987 to 2001. Protected areas in the Ebro River Basin are shown in figure 14. 
 
Within the Spanish constitutional framework, environmental legislation evolved positively and 
significantly over the review period, partly in response to EU Directives. The major national laws 
and decrees that were enacted related to national park networks (1998), packaging waste 
(1997), waste (1998), environmental impact assessment (2001), integrated pollution prevention 
and control (IPPC) (2002), forests (2003) and natural heritage and biodiversity (2007). The 
autonomous regions have also adjusted their legal frameworks. The Sectoral Conference on the 
                                                             
35 Organisation for Economic Cooperation and Development (OECD), 2004. Environmental Performance 
Reviews: Spain, Paris, OECD, 2004. Full report can be found at http://www.keepeek.com/Digital-Asset-
Management/oecd/environment/oecd-environmental-performance-reviews-spain-2004_9789264108639-
en#page16; Executive Summary: http://www.oecd.org/spain/33843571.pdf 
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Environment and Sustainable Development and the network of environmental authorities 
provide coordination between the central government and the autonomous regions, including for 
implementation of EU Directives and distribution of EU funds.  
 
Many of the environmental efforts of national and regional administrations have focused on 
investment in environmental infrastructure, such as for water supply and wastewater 
infrastructure. Enforcement activities have increased, and progress has been made with 
voluntary eco-labelling of products.  
 
Private sector firms in Spain have greatly expanded their participation in environmental 
management systems. Voluntary approaches have been adopted throughout the country in 
several industrial sectors. It will be important to monitor their environmental effectiveness and 
economic efficiency. Authority at regional and local level for collecting environment-related taxes 
has been expanded. Financial instruments have been used to some extent to protect the 
environment, but have more often been used as an incentive to reward positive environmental 
behaviour and investment. These instruments could be used more widely to tax activities that 
have negative impacts on the environment, as the economy recovers. Energy, transport and 
water prices might be reviewed from the point of view of conserving the environment and 
encouraging economic efficiency.36 
 
Spain continued to make progress in decoupling economic growth from enforcement of pollution 
control measures, in particular control of greenhouse gas emissions, nitrogen fertilizer use and 
water abstractions. The country has incorporated environmental concerns into sectoral policies, 
particularly in the energy sector. Environmental impact procedures, such as for transport 
projects, have led to stricter conditions or project modifications. Some industries (e.g coal, 
fishery) have had to start a process of restructuring and phasing-out of subsidies. 
 
Despite the positive environmental improvements in the 1990s and 2000s, Spain still faces 
major challenges related to high energy and water use intensity, CO2 emissions and municipal 
waste generation. Priority environmental issues include natural and water resources 
management, biodiversity conservation, climate change and air pollution, sustainable tourism 
and waste management. Environmental expenditure in Spain increased modestly and remained 
relatively low compared to that in other comparable OECD countries. 
 
In October 2006 Spain adopted the National Climate Change Adaptation Plan (PNACC in 
Spanish) as a coherent set of public policies to deal with climate change, after endorsement by 
the Cabinet of Ministers.37 The text had been discussed within the main national coordination 
and participation bodies dealing with climate change issues: the Commission of Climate Change 
Policy Coordination, the National Climate Council and the Environment Sectoral Conference. 
The Plan was also subject to a wide process of public consultation. The PNACC provides a 
framework tool for coordinating national and regional efforts to assess impacts, vulnerability, 
and adaptation to climate change in the nation’s most affected sectors (water management, 
agriculture, forests, biodiversity, coastal zones, health and tourism, etc.). The Plan outlines a 
process to guide the activities of the public sector, the private sector and stakeholders in 
confronting together climate variability and change.  
 

                                                             
36 Ibid. OECD Environment Review: Spain 
37 Ministry of Environment and Rural and Marine Affairs, October 2006. National Climate Change 
Adaptation Plan: http://www.magrama.gob.es/es/cambio-climatico/temas/impactos-vulnerabilidad-y-
adaptacion/pnacc_ing_tcm7-12473.pdf (Accessed 16-02-2014) 
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Moreover, in November 2007 a national sustainable development strategy38 was issued in 
consultation with several ministries and autonomous regions. The document addresses 
environmental sustainability, concentrating on more efficient and rational use of natural 
resources, particularly those related to energy, water, biodiversity and land. It also develops 
policies to mitigate the determinants of climate change in productive sectors, especially energy 
and transport sectors. The policies were expected to improve air and water and gradually 
reduce the levels of atmospheric pollution in Spanish cities, so as to have a positive impact on 
people’s health and productive sectors, such as agriculture. The Strategy includes chapters on 
water resources, biodiversity, land uses and occupation.  
 
While the Climate Adaptation Plan and the sustainable development strategy both outline a 
vision for protection of ecosystems and the environment, along with social well-being, their 
implementation has been severely limited by the recession that hit the country in 2008, and 
many of the policies were unrealistic in the light of the poor economic and social situation. 
 
 

 
Legend in figure: Water abstraction for human supply (> 50 inhab.); Bathing areas; Fish reaches; LIC: Site of Community 
Importance (Natura 2000 network); ZEPAs: Special Protection Area (birds); Sensitive areas (Directive 91/271/CEE) 
Vulnerable areas (Directive 91/676) 

 
Figure 14. Protected Areas in the Ebro Basin (zonas protegidas)  
Source: Ebro Hydrological Plan Proposal 2013  

 
Moreover, throughout the period Spain’s environmental policy continued to be hampered by 
reliance on subsidies, government transfers and other forms of financial assistance. Spain 
makes limited use of environmental taxes and other economic instruments to influence 

                                                             
38 Ministry of Agriculture, Food and Environment, Spanish Sustainable Development Strategy November 
2007: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/files/EEDS_23_NOVIEMBRE_2007_INGLES.PDF  
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behaviour, as it is widely believed that they could affect competitiveness and employment. This 
was particularly damaging after the economic crisis hit in late 2008, as accumulated public debt 
was high, and unemployment became a huge burden. 
  
There is scope to improve efficiency through better recovery of the costs of supplying 
environmental services such as water and sewerage. Some municipalities do not charge for 
waste services; less than one third of waste collection and treatment costs are recovered 
countrywide. Increasing the use of economic instruments (e.g. water services pricing) to finance 
environmental services is essential, as EU funding for such infrastructure has declined. 
Penalties for poor implementation of environmental legislation remain limited.  

 
Image 1. Congosto de Olvena, Huesca Province, Aragón 
Autonomous Community, Ebro Valley (Photo: Javier del 
Valle Melendo, from “Los Organismos de Cuenca en el 
siglo XXI” 
 
In its environment review for Spain, the OECD 
report made 46 recommendations that could help 
strengthen Spain’s environmental progress in the 
context of sustainable development. Some of the 
recommendations that were aimed at water 
management are still relevant today:  
 
• Strengthen demand management with respect 
to all types of water use (e.g. agriculture, municipal, 
industry) using existing instruments (such as water 
pricing, trading, metering) to ensure full payment of 
charges and cost recovery for service delivery;   
• Implement the Water Act’s minimum reserve 
flow requirements to restore and protect river 
habitats; Complete national plans concerning 
sewerage, wastewater treatment and sewage 
sludge;  

• Improve the operation of the pollution licensing system and promote effective and efficient 
management of urban water services through rigorous monitoring of water quality and 
strategic planning by utilities;  

• Carry out modernization of existing irrigation systems and improve water use efficiency as 
proposed in the National Irrigation Plan;  

• Expand the mix of measures to halt over-exploitation of groundwater resources; 
• Improve recognition and understanding of the relationships between water and economic 

variables with: i) better data on expenditures, prices and financing; ii) systematic analysis of 
the microeconomic conditions facing key water users; and iii) a systematic review of 
subsidies for water supply and treatment infrastructure, aiming at cost-effectiveness and 
long-term financing of the maintenance and upgrading of facilities. 

 
4.1 Ebro Basin: Establishing environmental objectiv es 
In the Ebro River Basin, primary importance has been given to setting the environmental 
objectives for water planning in the RBMP. One of the 12 key elements in the Hydrological Plan 
(shown in Box 2 in section IV.3) is that at least 85.3% of river water bodies will attain good 
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ecological status by 2015.39 It is against this objective that competing demands of water users 
and other stakeholders must be accommodated. Once the criteria for good ecological status are 
set, the water authority assesses the water availability to allow other water uses.  
 
The new water policy framework allows for the actions and measures to achieve environmental 
objectives and that generate minimum economic losses (i.e. cost effective analysis used to 
choose the set of measures in the river basin management plan) or maximum welfare gains 
(e.g. from more efficient water provisioning systems or alternative water supply sources).  
 
Currently the on-going public consultation is addressing the objective of achieving good status 
in 83% of the water bodies by 2015. By comparing information on the current status of water 
flows with those under natural conditions, it is expected that an agreement will be reached on 
the minimum environmental flows needed in the different rivers. This agreement must consider 
the uses affected by minimum flows and the potential benefits of improving the habitat 
conditions. The minimum environmental flows decided upon will be verifiable and enforceable 
through the monitoring network of gauging stations.  
 
Image 2. Monte Perdido Glacier, Ordesa 
y Monte Perdido National Park, Pyrenees, 
Huesca Province, Aragón Autonomous 
Community. It is an IUCN category II 
national park and a UNESCO World 
Heritage Site (Photo: Javier del Valle 
Melendo) 
 
The allocation of water resources 
needs to be balanced in such a way 
that by 2015, total water consumption 
will not exceed the current level of 
34% of the long-term available 
resources. This is another of the 12 
Key elements in the Hydrological 
Plan.  
 
Moreover, the water planning process 
for the Ebro River Basin has 
contributed to the selection of a combination of projects aimed at restoring the water 
environment. They include an ambitious programme for water quality improvement through a 
mixture of effluent treatment and water reuse projects combined with a zero tolerance 
programme to control pollution discharges.  
 
A set of water-saving measures has also been identified, combining intake, transport, treatment, 
distribution and efficiency projects throughout the entire river basin. These programmes are 
accompanied by a set of projects focused on the restoration of rivers and river banks, the 
recovery of wetlands, the restoration of sediment balances and hydrological regimes, the 

                                                             
39 Confederación Hidrográfica del Ebro, 2013. Hydrological Project Plan for the Ebro Basin, 2010-2015: 
http://www.mma.es/secciones/agua/entrada.htm.: Summary Document version 2.03 (English), 2011.  
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removal of polluted sediments, the control of invasive species and other measures aimed at 
improving the ecological status of the river basin ecosystem.   
 
4.2 Effects of environmental factors 
As part of its obligations under the EU Water Framework Directive, environmental objectives are 
prominent in the Ebro River Basin Management Plan. A major part of the effort is to ensure that 
83% of the water bodies in the basin achieve good status by 2015, which means a paradigm 
change to protecting and restoring the water environment, leading to conservation of 
biodiversity and more sustainable and diverse tourism. Water-saving technologies and 
campaigns and better wastewater management have contributed to protecting the watershed 
and improving water quality. The real challenge is making the achievement of environmental 
objectives compatible with the enhancement of economic opportunities of the region. 
 
The main short-term uncertainties stem from the environmental flows implementation that is a 
potential source of governance problems, especially during periods of drought. In the longer 
term, the uncertainties of climate change come into play. According to some predictive models, 
Spanish Mediterranean basins may be seriously affected. 
  
5.  Technical Factors 
 
According to the Technology Review of the Massachusetts Institute of Technology (MIT), Spain 
is known for its leadership in several specific areas of innovation and advanced technologies, 
especially in the industries of aerospace, renewable energies, water treatment, rail transport, 
biotechnology, industrial machinery and civil engineering.40 
 
From 2000 to 2009, the Gross Expenditure on Research and Development (GERD) as a 
percentage of GDP in Spain was rising at a steady pace (see figure 15), and then levelled off in 
2009-11. As shown in the figure, R&D has been severely affected by spending cuts resulting 
from the economic crisis, abruptly breaking the upward trend of the past decade.  
 
In 2010 Spain spent 1.39% of its GDP on GERD, compared to an average of 1.91% in the 27 
EU countries as a whole.41 This fell to 1.33% of GDP in 2012, far below other European country 
standards. Nevertheless, some Autonomous Communities of the Ebro region are leading R&D 
spending, both in terms of regional GDP and relative to population. 
 
Some of the main areas in which this expenditure has been concentrated are discussed below.  
 
5.1  Information and communications technology (ICT ) 
In the information and communications technology (ICT) areas, Spain’s two largest ICT 
companies and world leaders in the field are Indra Sistemas, SA and Telefónica. These 
companies have provided international solutions for needs such as air and road traffic control, 
security in public and digital spaces, and mobile telecommunications. Spain was the first country 
to employ a single broadcasting network for digital television. As a result, Spanish companies 
became experts in both low- and high-power transmitters and are active around the world in 
digital processing and transmission. 

                                                             
40 MIT Technology Review, Explore the cutting-edge technologies emerging from Spain today 
http://icex.technologyreview.com. Multipart series produced by technology review in partnership with the 
Trade Commission of Spain. Accessed 16-02-2014.  
41 http://www.oecd-ilibrary.org/science-and-technology/gross-domestic-expenditure-on-r-d_2075843x-
table1 
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Figure 15: Gross Expenditure on R & D (GERD) in Spain, 2000-2010 (index 100 = 2000).  
Legend: White: € in current prices; Light blue: percentage of national GDP spent on R&D: Medium blue: € 
in constant prices (2005): Dark blue; € per capita 
Source: COTEC Report 2013 
http://www.cotec.es/index.php/utils/pre_descarga/fichero/f92604f27d6566075166efe728a91bfbfd7ea8c5.
pdf/pagina_idioma/2/titulo/Informe+Cotec+2013%3A+Tecnolog%C3%ADa+e+Innovaci%C3%B3n+en+Es
pa%C3%B1a/categoria_show_id/143/categoria_show_tema/Informes+Anuales 
 
A number of key factors in Spain have encouraged the flourishing of the ICT sector. Since 2008, 
Spain has issued all national identity cards in an electronic format and is an international leader 
in electronic signatures. Spain has also experienced rapid growth in the use of electronic health 
records. Both have led to advances in information processing and in security systems that 
protect a user’s digital data and all the person’s electronic transactions. Both Indra and 
Telefónica, along with other major ICT companies, are moving into digital services and cloud 
computing, and are integrating data from different services in order to create the smarter cities 
of tomorrow. Their solutions might involve integrating traffic control, police notifications, and 
hospitals and paramedics in order to deal quickly with emergencies. 
 
The number of tourists arriving in Spain (57 million in 2012) made Spain the third highest tourist 
destination in the world in 2012 (after France and the US). This influx is 15 million more people 
than the entire population of Spain. The country has built a modern network of internal flights 
and high-speed rail to accommodate tourist travel, and the private sector has developed 
sophisticated technology to manage air traffic and rail traffic. Indra Sistemas provides support 
services to air traffic control, ticketing systems, energy and health information systems in over 
120 countries. Spain’s smart electrical grid provides another opportunity for ICT companies to 
manage huge amounts of data from electric companies together with usage information from 
consumers, in order to conserve energy and save money. 
 
Connectivity remains crucial across all sectors, and Spain heads European countries in 
smartphone ownership and use of 3G networks. Spanish companies lead in providing Internet 
and broadband access.  
 
5.2 Renewable energy technologies 
Spain is also a leader in renewable energy technologies, including solar and wind power. 
Spain’s government, concerned about the country’s dependence on oil and its relatively tenuous 
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connection to the greater European power grid, created favourable conditions for renewable 
energy in Spain, particularly solar (both photovoltaic panels and solar thermal) and wind power. 
Spain is second in Europe behind Germany in wind-generated electricity, and its installed 
capacity is fourth highest in the world.42  
 
Spain is one of the most advanced countries in the development of solar energy, and is the 
fourth largest manufacturer in the world of solar power technology, exporting much of its output 
to Germany. Spain achieved a record 3.5 GW of solar power capacity in 2008, which increased 
to 4 GW by the end of 2010. Solar power covered 2.7% of the electricity demand in 2010.43 
 
Through a ministerial ruling in March 2004, the Spanish government removed economic barriers 
to the connection of renewable energy technologies to the electricity grid, including for large-
scale solar thermal and photovoltaic plants. In the wake of the financial crisis in 2008, the 
Spanish government drastically cut its subsidies for solar power and capped future increases in 
capacity at 500 MW per year, with effects upon the industry worldwide.44   
 
Wind power has become a relatively mature industry, and is moving into new territories. 
Iberdrola Renewables, an international leader in wind farm operations, has completed the 
construction of one of the world’s largest wind farms, with 304 MW of installed capacity, in Wert 
County, Ohio. The Blue Creek wind farm also includes technology from wind-turbine leader 
Gamesa, which supplied 152 turbines. Spanish companies design critical parts and systems to 
support these massive renewable energy installations.  
 
5.3 Desalination 
Spain installed Europe's first desalination plant nearly 50 years ago on the island of Lanzarote 
in the Canary Islands in 1964. Spain is currently the third largest user of seawater desalination 
technology in the world, after Saudi Arabia and United Arab Emirates (Spain’s installed capacity 
was 3.8 million m3/day in October 2013).45 The original plant in the Canary Islands used the 
same distillation/vaporization technology as those in the Middle East, but now most of the plants 
use reverse-osmosis technology. 
 
Spanish companies operate in regions including South Asia, the Middle East, and North 
America. One of Europe’s largest seawater desalination plants (120,000 m3/day) is located on 
the Mediterranean Sea along Spain's southern coast, at Carboneras, in Andalusia. It is a 
reverse-osmosis plant, and represents the efforts of some of the top Spanish firms in the field, 
both in Spain and around the world. In 2009 the largest seawater desalination plant in Europe 
was installed at El Plat del Llobregat, close to Barcelona. With a capacity of 200,000 m3/day, it 
is operated under an agreement with a French company, Degrémont.46 The plant supplies 20% 
of Barcelona’s drinking water.  
 
The Spanish companies that provide a wide variety of parts for desalination plants have 
improved both cost and efficiency. Research continues in the Canary Islands for ways to couple 
desalination with renewable energy to provide sustainable, ecological solutions for communities 

                                                             
42 MIT Technology Review, Ibid. 
43 http://en.wikipedia.org/wiki/Solar_power_by_country 
44 http://en.wikipedia.org/wiki/Solar_power_by_country 
45 http://www.waterworld.com/articles/2013/10/global-desalination-capacity-tops-80-million-cubic-meters-
per-day.html 
46 http://www.degremont.com/en/news/barcelona/barcelona-the-largest-desalination-plant-in-europe/ 
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in developing countries.47 The government of Spain supports desalination as a method of 
dealing with water scarcity, particularly since the plans to divert the Ebro River from the water-
rich north to supply the water-short regions along the southern coast were shelved in 2004. 
Farmers, communities and environmentalists objected that the diversion would have a serious 
environmental impact on the Ebro and its delta, on the farmland in the north, and along the 
hundreds of miles of planned pipeline. Thus, when the new government put the water transfer 
plan on hold in 2004, it drew up a new plan that would supply water to the south by building 20 
new desalination plants along the Mediterranean coast where needs are highest, focusing on 
the region in the south.  
 
One of the main challenges that remains with the desalination process is the cost of the energy 
required to produce freshwater, particularly with membrane technology. In the last 30 years, the 
amount of energy required for desalination has fallen precipitously, along with it the price. Even 
today, however, the cost of that energy makes up about 40% of the total cost to produce each 
cubic meter of water. 
 
5.4 Technical institutes and universities in the Eb ro Region 
The Ebro River Basin region has some of the top institutions for science and technology in the 
country, including 23 universities, many technical and engineering centres, and 27 science and 
technological parks (parque científico y tecnológico).48 Among the institutions for higher 
technical studies, if Barcelona is included in the Ebro region, the Ebro River Basin hosted 25% 
of the total students in science and engineering. In 2010-2011 almost 120,000 students were 
enrolled (a decrease from previous years) while 22,930 ended their studies that year. 
 
With broad expertise concerning water and the environment, the Ebro region has become the 
centre of water resources training and development. This has been recognized by the United 
Nations, which located the UN-Water Decade Programme on Advocacy and Communications in 
Zaragoza. From June to September 2008 Zaragoza was the site of an International Exposition 
with the theme of “Water and Sustainable Development” in order to bring attention to the 
International Decade for Action, ‘Water For Life’, 2005-15. 
 
Zaragoza, a town of 680,000 (2012) people in the middle of the Ebro Valley, already had a 
reputation as a centre for good practices in water use. In 1997, the city made a first attempt to 
use new technologies to maintain people's quality of life during the dry months. As Spain joined 
the European Union, it was given the chance to have a full-scale project financed by the 
programme49, in which 50 publicly-owned buildings were chosen as models to show how water-
saving technologies can be put to work.50 As water rates started to rise, people began to realize 
the significance of these new technologies. The programme cooperated with local businesses 
that sold their products and ideas through the NGO Fundación Ecología y Desarollo.51 The 
waterworks of Zaragoza had commissioned the Fundación to draft a concept that would meet 
the requirements set out by the EU WFD and that enabled it to compete for funding under the 
LIFE programme. 

                                                             
47 MIT Technology Review. 
48 Association of Science and Technology parks of Spain (APTE): http://www.apte.org/en/index.cfm 
49 The LIFE programme is the EU’s Financial Instrument for the Environment Programme: 
http://ec.europa.eu/environment/life/about/ 
50Zaragoza: the Water Saving City, Spain. Best Practice UN-Habitat 2002: 
http://bestpractices.at/main.php?page=programme/environment/selected_examples/spain_zaragoza&lan
g=en 
51Fundación Ecología y Desarollo Website: Fundación Ecología y Desarollo 
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The government of the autonomous community of Aragón was also asked to provide additional 
financial support and expertise. A number of private businesses from the banking and water 
technology areas also contributed, having recognized the long-term economic benefits of the 
project. During the LIFE programme, residents of the city were made aware of the many water-
saving options while producers, distributors and users of the technologies established the 
necessary networks. The programme triggered a full-scale discussion process and many 
measures for further education were put into place. All in all 1.17 billion m³ of water were saved 
in one year through changes in people's habits and new technologies. The city government 
established a committee of experts from the local water board to coordinate and monitor 

additional measures of 
sustainability. A Website was 
set up to provide up-to-date 
information 
(www.ecodes.org). 
 
Image 3. SAIH Ebro Control 
Centre [Photo: Javier del Valle 
Melendo] 
 
5.5 Data collection and 
dissemination 
The Ebro Basin 
Confederation supplies data 
through the Automatic 

Hydrological information System (SAIH) of the Ebro River Basin. The application provides real 
time data about the hydrological situation, gathered from: gauging stations (levels and river 
flows in the basin); reservoirs (levels, volumes and water filled percentage); irrigation systems 
(levels and flows in the irrigation channels); weather stations (pressure, temperature, wind 
speed and direction, solar radiation); precipitation (rainfall intensity and accumulated rainfall 
data in different times); air temperature; and hydrological forecasts (flow discharge forecasts for 
the rivers of the basin); other water uses; and interesting news. 
 
The information, which is updated in real time (hourly data for the general public and every 
quarter of an hour for the registered users), is shown through geographical maps (the whole 
basin or a specific piece of it) and in a numerical form in tables. It provides detailed information 
for more than 700 stations that complete the network (location, station sensors, images, 
schemes). The system is illustrated in figure 16.  
 
It also shows trend lines for the different measurements as well as its numerical values. It 
contains a search engine in order to get the best access to the information by entering the 
station code or name. 
 
5.6 Effects of technical factors 
The SAIH information system is considered one of the best accomplishments of the Ebro 
planning process. It provides high quality information in real time to enable citizens to prepare 
for floods, droughts or other challenging situations. The location of technical institutes and 
universities in the Ebro region has enabled it to become a world leader in water resources 
planning and management.  
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Figure 16. Automatic Hydrological information System (SAIH) of the Ebro River Basin 
Source: SAIHEbro: http://www.saihebro.com/saihebro/index.php?url=/datos/introduccion 
 
6.   Concluding remarks 
 

Spain is a high-income country with sophisticated systems of agriculture, industry and high 
technology innovations in water-saving devices, water planning and management. It also has a 
very decentralized system of government that emerged after the highly centralized system 
under dictator Francisco Franco was abolished. The 1978 constitution created the autonomous 
communities, which fit in well with the river basin management model. 
 
Spain suffered considerably from the economic shocks in 2008 that undermined its fast-growing 
economy and halted the expansion of its construction industry and the housing boom. While it is 
slowly emerging from the recession, Spain has started to grow again, particularly its service 
sector, fuelled by tourism and exports. To keep the momentum going, reliable water supply is 
essential. In fact, throughout the period the Ebro region’s experience and expertise with water-
saving technology and sound planning helped the region weather the economic downturns 
during the recession. 
 
The process of focusing on water management and improving river quality had already started 
around 1990, following the adoption of the 1985 Water Act and a series of Environmental 
Directives, and the impulse to begin modernizing irrigation started in the late 1990s. In 2004 
after the government shelved the proposal for large-scale water transfers of the Ebro River from 
the water-rich north to the water-starved south, it became of paramount importance to manage 
the water of the Ebro basin very carefully. Thus, besides promoting desalination for some urban 
communities along the southern coasts, the people living in the Ebro Basin needed to adopt 
even more water-saving measures – low water-using irrigation systems, reuse of wastewater 
and managing demand. This became even more important in light of the WFD imperative to 
achieve good ecological status for all water bodies. The Ebro set a goal of reaching good status 
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in 83% of the water bodies by 2015. The story of this case study is about how the people of this 
region are working together to protect their river ecosystems, improve economic growth and 
enhance human welfare at the same time. They are involved as stakeholders in this effort to 
manage water resources supply and demand better and to provide reliable supplies to meet the 
competing demands of agriculture, industry, human well-being and the ecosystem.    

IV.  Water resources governance and institutions  

1. EU Water Framework Directive 52 

The EU Water Framework Directive (2000/60/EC of the European Parliament and of the 
Council) established a framework for Community action in the field of water policy. The Water 
Framework Directive or WFD was adopted on 23 October 2000. The key aims of the WFD are:  
 
• Expanding the scope of water protection to all waters, surface waters and groundwater: 

general protection of the aquatic ecology, specific protection of unique and valuable habitats, 
protection of drinking water resources, and protection of bathing water 

• Achieving "good status" for all waters by a set deadline (2015). Good ecological status is 
defined in terms of the quality of the biological community, the hydrological characteristics 
and the chemical characteristics. Setting the objectives implies a combined approach of 
emission limit values and quality standards. 

• Water management based on river basins, the natural geographical and hydrological unit. 
• Getting the prices right: Member States will be required to ensure that the price charged to 

water consumers - such as for the abstraction and distribution of fresh water and the 
collection and treatment of wastewater - reflects the true costs. 

• Getting the citizen involved more closely through a Public Participation process, so balancing 
the interests of citizens, interested parties and non-governmental organisations (NGOs) and 
improving enforceability. 

• Streamlining legislation as it rationalizes the Community's water legislation by replacing 
seven of the "first wave" directives 

 
The River Basin Management Plan  [RBMP] is conceived as a detailed account of how the 
objectives (ecological status, quantitative status, chemical status and protected area objectives) 
are to be reached within the timescale required. The plan will include all the results of the above 
analysis:  
 
• The river basin's characteristics 
• A review of the impact of human activity on the status of waters in the basin 
• An estimation of the effect of existing legislation and the remaining "gap" to meeting these 

objectives 
• An economic analysis of water use within the river basin to feed a rational discussion on the 

cost-effectiveness of the various possible measures. 
• A set of measures designed to fill the gap, the so-called Programme of Measures . 

                                                             
52 Main Source: The EU Water Framework Directive - integrated river basin management for Europe - 
Environment - European Commission 
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The WFD sets out deadlines for each of the requirements with the following key milestones: 
 
Year 

 
Issue 

2000 Directive entered into force 

2003 Transposition in national legislation. 
Identification of River Basin Districts and Authorities 

2004 Characterisation of river basin: pressures, impacts and economic 
analysis 

2006 Establishment of monitoring network. 
Start public consultation (at the latest) 

2008 Present draft river basin management plan 

2009 Finalize river basin management plan including Progamme of 
Measures 

2010 Introduce pricing policies 

2012 Make operational programmes of measures 

2015 Meet environmental objectives. 
First management cycle ends. 
Second river basin management plan & first flood risk management 
plan53 

2021 Second management cycle ends 

2027 Third management cycle ends, final deadline for meeting objectives 

 

This process is a cyclic one, as illustrated in figure 17. 

The environmental objectives set out in the RBMPs under the principle of “no further 
deterioration of water bodies” may be understood as basic conditions for a sound and balanced 
growth. Development options that are not compatible with the preservation of the status of water 
bodies cannot fall under the concept of "green growth". Alternatively, initiatives that are capable 
of generating economic growth and social welfare while contributing to the improvement of 
water status would become paradigmatic actions in favour of green growth. 
 
It must be noted that failure to achieve status or to prevent deterioration in the status of a water 
body caused by new modifications to the physical characteristics of a surface water body or 
alterations to the level of groundwater bodies may be accepted if they are the result of new 
sustainable human development activities if certain conditions are met. In particular, the 
beneficial objectives served by those modifications or alterations of the water body cannot for 
reasons of technical feasibility or disproportionate cost be achieved by other means, which are a 
significantly better environmental option. 

                                                             
53 According to Directive 2007/60/EC on the assessment and management of flood risks, which entered 
into force on 26 November 2007. 
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Figure 17. River Basin Management planning process 

Source: Implementing the Water Environment (Water Framework Directive) (Solway Tweed River Basin 
District) Regulations 2004: River Basin Management Planning in the Solway Tweed River Basin District: 
Guidance 
 
2.   State water law, administration and institutio ns 54 
 
Water management in Spain was first institutionalized by the enactment of the first and second 
water acts of 1866 and 1879. At the end of the 19th century the “regenerationist” movement 
successfully promoted the idea of state investment in hydraulic infrastructure as a national 
strategy for modernizing the country. Throughout the first two thirds of the 20th century, state 
regulation of water resources, mostly for irrigation, was the main manifestation of water policy. 
With the advent of democracy in the 1970s and the 1978 constitution, the creation of the 
Autonomous Communities led to a new distribution of water management powers between 
national and regional governments that may be summarized as follows: 
 
2.1 Administration and law 
In terms of State/national administration, the Ministry of Agriculture, Food and Environment is 
responsible for the following areas of water administration: the declaration of state control over 
continental waters, both surface and ground waters in the public domain, as well as state control 
over access; the legislation, planning, and granting of government concessions and 
authorization when waters flow through more than one autonomous community (inter-regional 
river basins); the proposals for hydraulic works that are declared to be of public interest or to 
affect more than one autonomous community; and environmental protection legislation and 
planning. Regarding the water planning process, the Ministry of Agriculture, Food and 
Environment is responsible for the production, supervision, and review of the National Water 

                                                             
54 Main sources of information:  
Font, N., and J. Subirats. 2010. Water management in Spain: the role of policy entrepreneurs in shaping 
change. Ecology and Society 15(2): 25: http://www.ecologyandsociety.org/vol15/iss2/art25/; 
Ministerio de Agricultura, Alimentación y Medio Ambiente: http://www.magrama.gob.es/es/; 
European Commission. Spain: Governance Fact Sheets. November 2012. Part of "Comparative Study of 
Pressures and Measures in the Major River Basin Management Plans": 
http://ec.europa.eu/environment/water/water-framework/implrep2007/pdf/Governance-
MS%20fact%20sheets.pdf 
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Plan and the coordination of RBMPs and other relevant sectoral or regional plans affecting 
hydrological planning. 

 
Most of these State functions are also embodied in the River Basin Organizations 
(Confederaciones Hidrográficas) for inter-regional basins. 

 
Autonomous Communities are responsible for: the management of intra-regional river basins, 
specifically for the protection and allocation of water resources, the construction of channels and 
irrigation infrastructure of regional interest; legislation and management of mineral waters, 
thermal springs; and shell fishing, aquaculture, and fluvial fishing. In some autonomous 
communities, the responsibilities include introduction of legislation on environmental protection 
and the authorization of intra-regional water transfers. However, there are cross-regional 
variations as not all autonomous communities have the same type and level of institutional 
development with regards to water management.  
 
River Basin Districts (RBDs). Spain has 25 RBDs, of which six are international, sharing water 
courses with France to the northeast —this is the case of the Ebro RBD— and Portugal to the 
west. 
 
Local administrations, including about 8000 municipalities, are responsible for water supply and 
sanitation. 
 
The Water Act of 1985 started to move towards a more integrated approach in its 
conceptualization of the water cycle and the role of water as a basic resource both for human 
activity and the environment, adapting water policy to a new political, socio-economic, and 
technological context. Under this Act a first generation of hydrological plans was approved in 
1998 by Royal Decree 1664/1998. One year later, the 1985 Water Act was amended by Act 
46/1999, opening the door to new inter-basin water transfers, with the subsequent adoption of 
the National Water Plan through Act 10/2001. 
 
The main legal acts that currently determine water management and administration in Spain are 
listed below with links to details about their provisions: 
 

Basic Legislation  

Royal Decree 1/2001 of 20 July, Consolidated Water Act: Real Decreto Legislativo 1/2001, 
de 20 de julio, por el que se aprueba el texto refundido de la Ley de Aguas Ley de Aguas 
(link). Modificada por Ley 53/2002 (link). Modificada por el artículo 129 de la Ley 62/2003 
(link). Modificado por Real Decreto-Ley 4/2007 (link) 
 
Law 10/2001 of 5 July on the National Hydrological Plan: Ley 10/2001, de 5 julio del Plan 
Hidrológico Nacional (link). Modificada por Ley 11/2005 (link) 

Hydraulic Public Domain 

Royal Decree 849/1986 of 11 April on Water in the Public Domain, modified by RD 995/2, 
RD 606/2003 and RD 9/2008: Reglamento de Dominio Público Hidráulico (RDPH), aprobado 
por el Real Decreto 849/86, de 11 de abril, que desarrolla los Títulos preliminar, I, IV, V, VI y 
VIII de la Ley de Aguas (link). Modificado por el RD 995/2000, (link). Modificado por RD 
606/2003 (link). Modificado por RD 9/2008 (link) 
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Planning  

RD 927/1988 of 29 July on regulations related to public administration and planning of wáter 
resources: Reglamento de la Administración Pública del Agua y de la Planificación 
Hidrológica, aprobado por el Real Decreto 927/88, de 29 de julio, en desarrollo de los títulos 
II y III de la Ley de Aguas (link) 
 
Law 9/2006 of 28 April on environmental impact assessments of plans and programmes:  
Ley 9/2006 , de 28 de abril, sobre evaluación de los efectos de determinados planes y 
programas en el medio ambiente (link) 
RD 907/2007, de 6 de julio, por el que se aprueba el Reglamento de la Planificación  
 
River Basin/ Hidrológica  (link) 
RD 125/2007 of 2 February on designation of river basin districts: RD 125/2007, de 2 de 
febrero, por el que se fija el ámbito territorial de las demarcaciones hidrográficas (link). 
Modificado por RD 29/2011 (link) 
 
RD 126/2007 on composition of Committees of Competent Authorities: RD 126/2007, de 2 
de febrero, por el que se regulan la composición, funcionamiento y atribuciones de los 
comités de autoridades competentes de las demarcaciones hidrográficas con cuencas 
intercomunitarias (link) 
 
Order ARM/2656/2008 of 10 September on Hydrological Planning instruction: Orden 
ARM/2656/2008, de 10 de septiembre, por la que se aprueba la Instrucción de Planificación 
Hidrológica (link). Modificada por Orden ARM/1195/2011 (link). 

 
Spain has encountered considerable delays in finalizing its hydrological plans under the EU 
WFD. Though they should have been completed in December 2009, most of the plans were 
approved only during 2013. The Government of Spain just recently approved the Ebro 
Hydrological Plan on 28 February 2014.  However, prior to the final Government approval, the 
RBD was not impeded from implementing the Programme of Measures. 
 
The Programme of Measures is the genuine core of the RBMP, built from the convergence of a 
series of diverse strategies, plans and projects that together should fully respond to the 
pressures exerted on the water environment and all the competing demands. These diverse 
strategies and projects have their own pace of development and implementation, however. It is 
likely that the dramatic budgetary constraints that the Spanish Water Administration has 
suffered in recent years are far more troubling than the delay in the administrative processing of 
the plans. 
 
One reason for the lateness of the Spanish Hydrological Plans (the national term for RBMP) is 
that the obligations arising from the implementation of the WFD are superimposed on others 
that are specific to the national planning tradition, in particular the building of quantitative 
balances for resource allocation purposes, including the consideration of environmental flow 
regimes. These complementary requirements have made the technical work considerably more 
complicated and have also led to time-consuming (but valuable) efforts to reach consensus 
among the various regional and sectoral stakeholders. 
 
Additionally, the procedure for approving the RBMP —as established in the Chapter III of RD 
927/1988— is also quite complex and prone to causing delays: 
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1. A Proposal for a RBMP is drafted after integrating, where appropriate, contributions arising 
from public consultation 

2. The proposal is subject to review by the Water Council of the RBD [Consejo del Agua de la 
Demarcación-CAD]. Once CAD is in accordance with the Proposal, and with the agreement 
of the Committee of Competent Authorities, the Plan is submitted to the Ministry of 
Agriculture, Food and Environment  

3. The Ministry submits the Plan to the National Water Council that issues a mandatory report. 
4. If it receives a positive report, the Ministry presents the Plan to the Government for approval. 
5. The Government, by royal decree, approves the Plan in the manner deemed in the general 

interest. 
 
The planning body at the RBD level is the Water Council [CAD], which is in charge of collecting 
and providing information and fostering public consultation and active participation. In addition, it 
can give its opinion on issues of public interest for the RBD, on issues related to water 
protection and on better planning, allocation and preservation of water resources in the public 
domain. 
 
Its counterpart at the national level is the National Water Council [Consejo Nacional del Agua-
CAN] that is the higher advisory and participation body in the field of water in Spain. Its 
functions include issuing its opinion on the National Hydrological Plan before being approved by 
the Government to be sent to the Legislative Chambers and on the Planes Hidrológicos de 
Cuenca or River Basin Hydrological Plans (PHCs) before being adopted by the Government. It 
includes representatives of the Spanish State, the Autonomous Communities, the municipalities, 
the main professional and economic organisations involved in water use, the most relevant 
trade unions and business organizations at the State level and environmental NGOs. In this 
membership the public administration has a dominant position. 
 
3.  Ebro Basin institutions and policy  

 
3.1 Administration and institutions 55 
In Spain, Hydrographic Confederations (or River Basin Confederations) are the main water 
management bodies that, in the case of inter-regional river basins, are attached to the Ministry 
of Agriculture, Food and Environment. The legal design of this system as well as the creation of 
the Confederación Hidrográfica del Ebro [CHE], was made by Royal Decree on 5 March 1926, 
thus becoming one of the first river basin organizations in the world. In less than two years 
1,875 corporations, associations and other bodies were represented in its Assembly. 
 
Plans for hydraulic works and projects followed quickly. Initially focused on the setting up of 
irrigation systems, industrial development led to the promotion of hydroelectric production, 
which is still a significant part of the Spanish power mix today. In the 1960s and 1970s a large 
number of water supply and sanitation projects were constructed, while recent decades have 
seen greater complexity in water management and the new challenges arising from compliance 
with the WFD. The current structure of the CHE is shown in figure 18. 
 

                                                             
55 Main sources:  M. Omedas et al. 2008. River Basin Organizations in the 21st Century: 
http://www.chebro.es/contenido.visualizar.do?idContenido=2767&idMenu=2166;  
and Confederación Hidrográfica del Ebro. URL:  http://www.chebro.es/ 



 

 Page 47 

 

 

Figure 18. Organizational Chart of the Confederación Hidrográfica del Ebro (Ebro River Basin 
Confederation) 
Source: M. Omedas et al, 2008. River Basin Organizations in the 21st Century  
 
3.2 Policy framework  
The framework for planning and management of the Ebro River Basin is the Programme of 
Measures under the Hydrological Plan, which has recently been approved by government. The 
Programme of Measures is formulated in three main groups: 
 
(i) Compliance with environmental objectives, grouping 131 actions intended for the 
achievement of good status. Of these, 25 actions relate to domestic water supply, 11 to 
sanitation, five to agro-environmental schemes, seven to point source pollution, 21 to irrigation, 
21 to environmental restoration and 41 to other problems. All these measures are distributed in 
22 sub-programmes. 
 
(ii) Meeting human water needs includes 104 actions projected for the adequate supply of water 
to support human activity: two are for domestic water supply, 10 for hydropower, 46 for 
irrigation, 41 for multipurpose schemes and five are other. This section includes nine sub-
programmes. 
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(iii) Extreme events include 20 measures designed to mitigate the adverse effects of droughts 
and floods: 6 are related to environmental restoration, three for meeting demands and 11 other. 
This group comprises 12 sub-programmes. 
 
Management and governance to achieve these objectives will gain strength and social support 
for the Plan through the exchange of ideas and arguments. A summary of the three areas 
follows.  
 
Compliance with environmental objectives 
One of the main objectives of the Plan is to ensure that up 83% of water bodies achieve good 
status by 2015. In the current situation, of 926 water bodies in the Ebro basin, the ecological 
and chemical status in 661 water bodies (71%) is good, while the remaining 265 water bodies 
(29%) have not achieved good status. Aside from the 83% of river-type water bodies that are 
expected to achieve good ecological status by 2015, another 12% will need a timeline extension 
to 2027 and the rest will have less stringent environmental objectives because of their 
singularities (salt content, thermal component). 
 
There are 11 groundwater bodies (GWBs) with a significant level of extraction where 
preventative measures and operating rules will be imposed to allow a more rational use of the 
resources. Currently 78% of the groundwater bodies are in good status while 22% need an 
extension to 2027 to achieve good status, as time is needed to control the diffuse pollution. Two 
GWBs (Urgel and Tarrega) because of specific problems require less stringent objective to be 
adopted. 
 
Meeting human water needs 
The yearly volume of water needed for human supply has been estimated at 480 hm3 for the 
whole basin. In recent years, significant investments has been made, most of them associated 
with improvements in regulation and transport of water, which has benefited about 50% of the 
population. The main lines of action for the future are: 
• The improvement of water quality in areas where the quality of supply is sub-optimal. 
• The promotion of joint supply systems, grouping several municipalities and / or population 

centres. 
• The extension of sanitation and wastewater treatment to small population centres, even 

below 2,000 inhabitants, as well as those in sensitive areas. 
• The reduction of phosphorus content in the effluents of some urban areas, draining to 

sensitive areas. 
 
Regarding irrigation, the Plan includes agricultural plans from the autonomous communities, 
aiming for consolidation of a competitive agri-food system in the entire Ebro Valley. One of the 
key challenges is to produce quality raw materials in highly mechanized irrigated areas by 
promoting new irrigation schemes.  
 
Extreme events 
Projections indicate that climate change will exacerbate extreme events and strengthening of 
water management is necessary to mitigate risks. Regarding flooding, the main activities are 
aimed at improving SAIH and the flood control decision support (SAD) system, implementing 
the Directive 2007/60/CE (assessment and management of flood risk) and starting actions for 
flood protection by establishing floodplains as green infrastructure. Flood management is 
expected to assume around 15% of the planned investment. 
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Regarding drought, the Plan includes the "Drought Management Plan of the Ebro Basin" with 
indicators and thresholds establishing onset, ending, and severity levels for drought events. The 
Allocation Boards will assess these circumstances, as well as the measures to be taken in each 
drought phase in order to prevent deterioration of water status and to mitigate negative drought 
effects. Some structural measures may help to ensure urban water supply and other uses, and 
to avoid environmental risks posed by drought. 
 
The Ebro River Basin Management Plan 2010–2015 that CHE, the ministry and the 
stakeholders have been negotiating for the last four years has 12 key elements that are 
summarized in Box 2. These describe the essence of a policy for water management in the 
Ebro Basin. More details can be found in the recently-adopted Hydrological Plan.56 
 
Box 2 . Ebro River Basin Management Plan, 2010 -15: 12 Key Elements   
1) A social opportunity to build a system of management that is ethical, efficient and sustainable 
within the framework of the river basin as a whole, making it the frame of reference for the Ebro. 

2) Integrated management, under innovative principles of public participation and a historical 
cooperative model that includes all stakeholders within the shared authority of the watershed 
organization. 

3) Several ambitious environmental objectives, i.e., at least 83 % of river water bodies will attain 
good ecological status by 2015. 

4) A firm commitment to reducing pollution, both from diffuse agricultural sources and other 
sources, such as urban centres and industry. 

5) A proposal for realistic environmental flow regimes, with targets set for minimum flows, 
allowing for improvements in habitat conditions. These should be enforceable and verifiable 
through the monitoring network and main gauging stations. 

6) Sustainable development that contributes to strengthening the agro-food processing complex 
in the Ebro valley, strengthens the role of water as an energy source in a future that relies on 
renewable sources, and encourages the inclusion of new uses for water, such as recreation. 

7) The modernization of irrigation as a necessary action for efficient water management and a 
reduction in diffuse pollution. 

8) Balanced allocation of resources, maintaining the current water consumption of around 34% 
of the long-term available natural water resources through 2015 and beyond.  

9) Participation is seen as the cornerstone -- from start to finish, and from bottom to top. The 
Ebro River Basin Water Council leads the project, but with a participatory network that reaches 
all the sub-basins of the main basin. 

10) A financial effort shared by all administrative bodies. 

11) A commitment to cost recovery through the perspective of socio-economic and territorial 
balance and targeted rural development programs. 

12) Vigilant and adaptive monitoring implemented through extensive networks and procedures 
to verify the adoption of measures and achievement of objectives.  

Source: Confederación Hidrográfica del Ebro, 2013. Hydrological Project Plan for the Ebro Basin, 2010-
2015. Summary Document version 2.03 (English), 2011. 

                                                             
56 Confederación Hidrográfica del Ebro, 2013. Hydrological Project Plan for the Ebro Basin, 2010-2015: 
http://www.mma.es/secciones/agua/entrada.htm.: Summary Document version 2.03 (English), 2011. 
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3.3 Balance among government layers 
To implement this Hydrological Plan, CHE has to engage all the stakeholders, including 
government organizations, autonomous communities, local authorities, private sector, including 
energy producers and agri-business and representatives of the civil society. The institutions on 
which representation and participation are based are regulated under Royal Decrees RDs 
927/1988 (mentioned above) and 931/1989.57   
 
The balance of power within the CHE may be roughly divided as follows: one third for the users’ 
representatives; one third for the autonomous regions representatives; and one third  
Participation is conducted through a series of bodies: 

1.  Governing bodies: President and Governing Board. 
2.  Management bodies: Users Assembly, Allocation Boards, Withdrawal Committees and 

Works Boards. 
3.  Participation and Planning: Water Council 
4.  Cooperation and collaboration: Committee of Competent Authorities. 

 
The President  is the legal representative of the CHE, providing leadership and coordination and 
exercising executive and management functions. His appointment and dismissal depends on 
the Council of Ministers, after proposal of the Minister of Agriculture, food and Environment. 
 
The Governing Board , whose chairman is President, consists of representatives from Central 
Government, Autonomous Communities and users. It is responsible, among other things, for 
discussing and approval of the Action Plan and its annual budget. 
 
The decision-making bodies responsible for management, planning and government of the Ebro 
Hydrographical Confederation, together with their composition and members, are outlined 
below: 
 
The Users’ Assembly  is comprised of 397 members and represents those users participating 
at the Allocation Boards. The autonomous regions have 14 members and central government 
two. Its main functions are:  
•  To report on the budgets of the Allocation Boards� 
•  To propose representatives for the Withdrawal Committee  
•  To elect a Vice President of the Confederation� 
•  To elect one third of the members of the Governing Board 
 
The Allocation Boards  coordinate the allocation of all water works and water resources from 
interrelated group of rivers, a river, a sub-basin or a hydrogeological unit, and for the river basin 
as a whole, respecting the existing concessions and users’ rights. This is where users of each 
part of the river basin area are represented; the members of these boards are taken from the 
users’ assembly. The 17 Allocation Boards meet regularly to discuss how to manage the water 
volume assigned by the Withdrawal Committees. Its primary mission is to coordinate the 
hydraulic operation with the resources management.  
 
The Withdrawal Committee  formulates proposals for filling and releasing water from the 
reservoirs. The President of the organization has the casting vote when there is no agreement 
among its members. It is comprised of 66 members, including three members from central 
                                                             
57 Real Decreto 931/1989, de 21 de julio, por el que se constituye el organismo de cuenca Confederación 
Hidrográfica del Ebro. Modificado por el RD 312/2001 (link). 
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government. It also includes representatives of CHE (non-voting), the Ministry of Agriculture, 
Food and Environment and the Ministry of Industry, the company “Red Eléctrica Española, SA" 
(energy distribution) and other users.. 
 
The Works Boards  are forums that are established at the request of users of a future 
infrastructure already approved. Expectant users may present suggestions through their 
representatives while CHE staff informs about the development of the work, fostering a close 
and transparent management for citizens. The goal is fostering transparent management and 
sharing decisions of economic importance. 
 
As mentioned above, the Water Council  [CAD] is the participation and planning body. It is the 
forum in which the central government, autonomous communities, organizations and 
associations advocate for environmental, economic and social interests related to water, and 
users, discuss and coordinate their respective sectoral visions on water planning. The CAD has 
90 members: 15 representatives of the central administration; 34 from the Autonomous 
Communities; three from local entities (municipalities); 32 representatives of users (domestic 
water supply, irrigation, energy and others); and six representatives from other organizations 
(two from agriculture, two environmental, one business and one union representative). Apart 
from the President, some members of the CHE technical staff are present, who can speak but 
do not have a vote. The River Basin Water Council has been created to promote the 
dissemination of information, and to provide for public consultations and active participation in 
water planning. The Council is to present the Hydrological Plan project to the government 
through the Ministry and to report on its status. The membership in the Council is to be 
established by Royal Decree and is then to be approved by the Ministry Council.  
 
However, there were delays in establishing the Council, and thus it has not been constituted. 
This is relevant because the Council is key to the planning process as the top of the whole 
participatory framework. Therefore its constitution and functioning is essential. Considering that 
the composition of this new Ebro River Basin Water Council will be similar to the old Ebro River 
Basin Water Council, and pending the constitution of new Water Council, the former Ebro River 
Basin Water Council still has a role in monitoring, discussing and validating hydrological 
planning documents and activity proposals emerging from the participatory process. 

 
Image 4. Public 
Participation Meeting, 
Ebro River Basin 
(Photo: Confederación 
Hidrográfica del Ebro)  
 
Finally, the 
Committee of 
Competent 
Authorities  has 
been created as a 
coordinating body 
for shared 
responsibility among 

the State, the autonomous communities and local entities to achieve the objectives of the Water 
Framework Directive, water protection and the different aspects of water planning. The 
Hydrological Plan project must have the consent of the Committee of Competent Authorities 
prior to its submission to the Government. It has 20 members: eight representatives of the 
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Central Government one representative from each of the nine Autonomous Communities of the 
basin; and three representatives of local entities. In the Ebro River Basin, the Committee was 
established on 17 October 2008. Thereafter, on October 25, 2010, it was convened to give 
approval to the Overview of Significant Water Management Issues in accordance with the 
provisions of Royal Decree 1161/2010. 
 
The Ebro River passes through nine Autonomous Communities: Aragón, Cantabria, Castilla-La 
Mancha, Castilla y Leon, Catalonia, La Rioja, Navarre, Comunitat Valenciana and the Basque 
Country. The main responsibilities conferred to them are:  
• Planning, construction and operation of water facilities, irrigation channels and infrastructure 

of overriding public interest for the Autonomous Community. 
• Mineral and thermal waters. 
• Inland fishing, shell-fishing and aquaculture. 
 
The autonomous communities have a tendency to request ever-increasing amounts of water for 
new irrigation projects and often do not take sufficiently into account the ecosystem needs of the 
river system. Environmentally relevant amendments to the River Basin Management Plan 
(RBMP) draft are important for the future of the basin; decisions should reflect the interests of 
the basin as a whole. Thus, the Confederation needs to take all the competing uses into 
account and ensure that the ecosystem needs of the basin are met.  
 
3.4 Regulatory framework 
According to Spanish Law, any action or use of public waters—i.e., the use of surface water as 
it flows through its natural channels for drinking, bathing and other domestic purposes and for 
watering livestock—is subject to administrative concession, authorization or responsible 
declaration governed by specific rules. The processing corresponds to the River Basin 
Authority, such as the CHE. 
 
Spain has launched an ambitious program (ALBERCA) to provide modern, comprehensive and 
homogeneous, supported by a software tool designed for effective management. It includes 
updating, homogenization of administrative procedures, modernization of processing tools and a 
complete characterization of all current uses. This data collection includes the geographical 
features and spatial references. All collected data have been introduced on a powerful computer 
system that allows querying and statistical exploitation. This kind of detailed knowledge of water 
rights is a precondition for effective water allocation and enables better management of 
resources. In the Ebro webpage, registered data can be accessed through on-line forms or 
directly into the GIS viewer SITE Ebro (see figure 19). 
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Figure 19. Spatial Query on SITE Ebro 
Source: http://iber.chebro.es/geoportal/ 

 
4. Market-based institutions 
 
4.1  Water Rights 
Surface water and groundwater have been in the public domain since 1985. In order to be able 
to use water, users need a license (concesión) from the River Basin Authority. To establish a 
licensee, there must be a previous water use allocation that is included in the RBMP. A public 

consultation ensures adverse effects on pre‐existing users. Licenses are time-bound and are 
shorter than 75 years. They are discretionary, and they must be justified as compatible with the 
RBMP (i.e., no adverse effects on existing users or environmental flows). The granted water 
must remain ascribed to the uses specified in the license and, in the case of irrigation, to the 
land. If necessary, RBO may modify the water source. 
 
The current licensing system has some difficulty in reallocating water resources to new uses. 
This is a problem particularly in water-scarce regions where available water resources are 
almost fully allocated. New instruments were introduced with the 1999 Water Act reform: water 
rights transfer contracts (private temporary agreements) and water rights exchange centres can 
be used by the RBA for managing drought periods and overexploitation. Information on quantity 
allocated by type of use or total amount of water is not clearly summarized in planning 
documents. However, Ebro water licenses may be consulted at: 
http://iber.chebro.es/sitebro/sitebro.aspx 
 
4.2  Companies operating in the Ebro Basin 
Private sector participation has mainly occurred through State Water Corporations that were 
created from 1997 as a policy instrument to promote hydraulic works, to involve users in the 
development and operation of water infrastructure, and enhance access to private funding. A 
series of companies (whose scope was defined on a RBD or regional basis) were created, but 
after successive mergers in the framework of the restructuring of the public sector, currently 
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there are only three companies dependent on the Ministry of Agriculture, Food and Environment 
that may operate in the Ebro Basin. 
 
Acuamed  (Aguas de las Cuencas Mediterráneas, S.A.) is the main instrument of the Ministry 
for the development of the AGUA Programme across the river basins draining into the 
Mediterranean Sea. The purpose of the corporation includes contracting, construction, 
acquisition and operation of all manner of hydrological public works, in particular works of 
general public interest that have substituted those previously established in anticipation of water 
resources transfers. The corporate objectives may be pursued either directly or through shares 
in the capital stock of companies established or to be established with any of the purposes 
indicated above. 
 
The most representative work of Acuamed in the Ebro Basin is the “Chemical pollution 
elimination in the Flix Reservoir” project. The state-owned company is leading this 
decontamination project -- the only one of its kind in the world -- with a view to extracting, 
treating and removing this sludge and reclaiming the Ebro river and its ecosystem for the 
800,000 people living in Tarragona province.58  

 

Image 5. Flix reservoir decontamination. Treatment plants and enclosure area's aerial view (photo from 

Acuamed, http://www.decontaminationflix.com/) 

AcuaEs  (Aguas de las Cuencas de España SA) is a large player in the construction and 
management of major water infrastructure. The corporation can operate in collaboration with 
users and with other public entities such as local government, regional governments or other 
institutions. In the first case, the execution of hydraulic works requires the prior conclusion of an 
agreement between AcuaEs and users. The agreement will be determined, inter alia, by the 
financial arrangements for the project, specifying the financial investment and transaction; and 

                                                             
58 Acuamed’s Website: http://www.decontaminationflix.com/index.php?chlan=eng 
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tariffs chargeable to the users for the amortization, operation, maintenance and financing of the 
work. The formulae must guarantee payment by users. AcuaEs is currently working on a variety 
of measures included in the Ebro Hydrological Plan, including irrigation projects, regulation 
infrastructure, major irrigation channels and domestic water supply schemes. 
 
SEIASA  (Sociedad Estatal De Infraestructuras Agrarias, S.A) is the main instrument for the 
execution of works of irrigation modernization and consolidation that are declared of public 
interest and included in the National Irrigation Plan. In addition, some Autonomous Communities 
(Cataluña, Navarra) also have public corporations to promote the development of water 
infrastructure, mainly for irrigation. 
 
At the municipal level, the management of the water cycle (supply, sewerage and sanitation) is 
a municipal responsibility that may be granted to public, private or mixed capital companies. In 
most of the main cities of the Ebro RBD (Zaragoza, Huesca, Pamplona, Logroño and Vitoria), 
water management is in the hands of public companies, although nationally that is not the 
majority choice, given that only 19 of 50 provincial capitals have a public management model. 
This is shown in figure 20. 
 

 

 
Figure 20. Suppliers of water to the provincial capitals  
Legend: blue: municipal companies; red: main private companies (Grupo AGBAR, FCC and Acciona); 
grey: other minor private or mixed capital companies 
Source: iugua: Las paradojas de la privatización del agua (original source: elmundo) 

 
4.3 Private sector in energy production 
Water is now widely recognized as a key driver of energy policy, not only by the importance of 
hydroelectricity in domestic production, but also because of the need for a secure water supply 
for cooling thermal power plants. Current energy planning (2008-2016) is mostly indicative, as 
much of the energy production is in private hands. There is no restriction on new facilities as a 
consequence of energy policy planning. However, the installation of power plants remains 
subject to prior administrative approval that in turn depends on objective and regulated criteria 
such as those related to the security of facilities, environmental protection or land planning. On 
the other hand, transportation networks are still regulated under binding state planning. 
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4.4  Private sector contributions to irrigation eff iciency 
The private sector has also been at the forefront in producing water-saving irrigation 
technologies. The Spanish Water and Irrigation Manufacturers Association (Asociación de 
Fabricantes de Agua y Riego Españoles or AFRE) was created in 1998 as a non-profit national 
association which represents, promotes and develops Spanish irrigation technologies.59 An 
Irrigation Congress was held as part of the 2008 Expo in Zaragoza in June 2008 and an 
International Forum on Spanish Water Technology was held in Zaragoza in March 2012. AFRE 
was one of the organizers of both events.   
 

Image 6. Drip irrigation in the Ebro Valley 
(Photo by Javier del Valle Melendo) 
 
AFRE currently includes 43 
manufacturing members and 38 other 
organizations in the water technology 
sector (installation and engineering 
companies, technology centres, media, 
institutions, public administrations and 
associations) members. All AFRE 
members have factories located in 
Spain, and some have production 
centres in other EU countries and in 
other regions. The Association is based 
in Valencia.  

 
AFRE coordinates the Spanish Water and Irrigation Technology Platform, a forum for public-
private partnerships to cooperate in research and development of improved water and irrigation 
technology and to promote the leading role of Spanish and European technology throughout the 
world. The Platform was created as a co-operative project by AFRE with the participation of the 
Spanish Association of Water Supply and Treatment (AEAS), the Association for Water 
Treatment Technology (ATTA), the Association of Electronic, IT and Telecom Companies 
(AETIC), The Spanish Association of Water Treatment and Control Companies, the Spanish 
Association of Engineering, Consulting and Technology Services Companies and the public 
company TRAGSA together with numerous research centres and universities. The Platform is 
supported by the Ministry of Science and Innovation, the Ministry of Agriculture, Food and 
Environment and the Ministry of Industry, Tourism and Commerce.  
 
5.  Community water governance structures 
 
The Water Act regulates the internal organization of local water supply through statutes that, 
once approved by the users, should be submitted for administrative approval to the river basin 
confederation. Statutes must include the purpose and the location where the public water supply 
can be used, the representation and participation of users in decision-making bodies, such as a 
general committee or assembly, a governing committee or irrigators’ juries. All the users have to 
contribute to pay a tariff in adequate proportion to the common expenses of the distribution, 
operation and maintenance and repair and improvement. The payment of debts or fines is 
enforced, and non-payment can result in interruption of water supply until the debts are paid.   
                                                             
59http://www.agriculturasostenible.org/v_portal/informacion/informacionver.asp?cod=1389&te=388&idage
=1741 
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The local authorities  are responsible for water supply and sanitation as determined by Law 
7/1985 [Ley 7/1985, de 2 de abril, Reguladora de las Bases del Régimen Local (link)]. To fulfil 
their functions, they rely on technical and financial support from the agencies of the central 
government and/or various entities or public companies from the Autonomous Communities. 
The Central Government will only intervene in case of actions of national Interest and after 
agreement with the local entity. 
 
By legal force, water users sharing the same intake or concession shall organize themselves 
into “Users Communities ”. When the water is used only for irrigation, these communities are 
named “Irrigators Communities”; there are more than 3,000 in the Ebro basin. The major 
challenges in this regard are to ensure that groundwater users set up a community to achieve a 
rational and sustainable use of the aquifer, both in terms of quality and quantity. 
 
WFD gives public participation a fundamental role in the achievement of its objectives. Three 
levels of participation are differentiated: access to information useful to society; public 
consultation of documents and opportunity to make comments and suggestion for amendments; 
and active participation of the concerned actors (stakeholders) and users. The three levels are 
illustrated in figure 21. 
 

 

 
Figure 21. Levels of Public Participation  
Source: Guidance document n.o 8. Public Participation in relation to the Water Framework Directive 

 

The level of active involvement has been particularly promoted in the Ebro Basin at different 
levels of action, as follows: 
 
A working group of 13 experts from academia was created, covering various technical and 
scientific specialties and geographical knowledge. These experts prepared reports on specific 
topics that were used during the stage of identification of specific water management issues, 
and also contributed to defining strategies under the Plan. In addition, several meetings were 
held between the working group and technical staff from the CHE to encourage discussion and 
exchange of ideas. 
 
Stakeholders’ participation at the basin level was achieved through convening meetings of 
representatives of the main economic activities and citizens’ groups, ensuring the presence of 
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various competing sectors. At this overall level of participation, 16 meetings and/or sectoral 
forums have been conducted, with a total of 245 attendees. 
 

  

Images 7 and 8. Meetings with representatives of recreational activities sector (left, 2006) and energy 
sector (right, 2007) [photos: Confederación Hidrográfica del Ebro]  
 

The major effort was made at the local level, holding up to 107 meetings in 26 sub-basins, 
involving 2,785 people with representation of civil society and economic stakeholders, irrigators, 
local authorities and other public entities and organizations. Around 10,000 proposals and 
contributions of various kinds were collected either during the meetings or subsequently (459 
written proposals were received), that helped building a catalogue of potential measures. 

V.  Performance of water planning and management in Ebro Basin 
 
In formulating the Programme of Measures for the Ebro River Basin Plan, the Confederación 
Hidrográfica del Ebro (CHE) and its partners drew up the Programme of Measures, based on an 
analysis of the feasibility for each measure from various perspectives: 
• Technical: ensuring that the option is effective for the achievement of its specific objectives; 
• Environmental: assessing positive and negative impacts and mitigation measures, 

particularly on protected areas, as well as the expected impact on water body status; 
• Financial: assessing revenues and costs throughout the lifetime of the project to obtain some 

indicators of viability and parameters for cost recovery assessment; 
• Socio-economic: determining social and economic impacts on the community: productivity, 

income, employment generation, welfare, social acceptance, historical, environmental and 
cultural heritage, and land planning. 

 
Some of the performance results from the planning and management process are described 
below. 
 
1. Generic performance 
 
According to the respondents to the questionnaires, the degree of achievement of the objectives 
outlined the Ebro River Basin Plan is evaluated as high (7.5). 
 
Some factors contributing to the successes of the water management plan were listed as 
follows: 



 

 Page 59 

• Cooperation among users 
• WFD & Spanish Water Act requirements 
• Citizen involvement and compromise from Public Administration 
• Transparency of River Basin Authority (CHE) 
• WFD, improvement in control networks, public participation, technical studies 
• RBD needed a new Plan based on WFD & Water Act. The previous one had become 

obsolete 
 
Some factors that may have caused unexpected consequences in the plan’s implementation 
were mentioned as follows: 

• Delays caused by conflicts among Autonomous Communities and/or stakeholders, 
territories and administrations: looking for agreement among all stakeholders can be 
time consuming and can delay the necessary decision-making.  Eventually the Plan will 
have to be approved with some level of disagreement or compromise. 

• The economic crisis after 2008 caused budget constraints that may retard 
implementation. 

 
The efficiency of the project administration system is qualified as good (6.7), though the 
implementation has accumulated a significant delay (average estimation, 30 months). 
Both input costs (7.7) and transparency (8.6) were rated very high. 
 
Performance components are evaluated on a 1-9 scale. The average responses for 
performance indicators are shown below: 
 

Economic 
performance 
[EP] 

a) Increasing gross regional domestic product (GRDP) as a result of the 
planning process 

5.8 

b) Creating jobs in the local economy thanks to the Ebro integrated planning 6.3 

c) Local development compared to national standards  4.9 

d) Technological performance and technological advancement 5.9 

Societal 
performance 
[SP] 

a) Improvement of people’s health because of water planning/management 5.9 

b) Improvement in quality of life  6.4 

c) Increased citizen participation in decision making related to the Ebro River 
Basin Plan 

7.4 

d) Increased gender equality related to the case study 5.4 

Environment
al 
performance 
[ENP] 

a) Improvement in water quality as a result of the process 7.5 

b) Maintaining or restoring biodiversity because of the planning process 7.1 

c) Improvement in disaster safety  7.5 

d) Increased environmental awareness  7.6 

Overall performance (generic, economic, social, and environmental performance) of the 
case [OP] 

7.4 

 
The progressiveness of water institutions based on factors such as effectiveness, flexibility, 
adaptability, technological applications, innovation, openness to change has been evaluated by 
some of the respondents: 
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• CHE has achieved the involvement of stakeholders in decision making, implementation 

and compliance 
• CHE has an excellent Water Planning Department, also those in charge of hydraulic 

works and water control. On the other hand, it is not so strong regarding the hydraulic 
public domain management: it is slow, inefficient and too attached to the rules. 

• CHE has provided an example of transparency and of an open attitude to the different 
stakeholders involved in the case study. It has done an excellent job in transmission of 
information, collaboration with other administration levels, and respect for user rights. 

• The water administration already had experience in planning and implementation of 
IWRM. The EU Water Framework Directive has introduced a paradigm shift that CHE 
has tried to incorporate into its new Hydrological Plan. It has given due weight to 
completing of regulatory structures, even though some conflicts with environmental 
objectives remain. 

 
 
2. Economic performance 
 
Although significant progress has been made, the coordination of agricultural, land use, energy 
and other sector policies in the water policy framework has not been achieved. Around 70% of 
the new irrigation areas proposed in the 1998-2008 planning period were carried out. Many 
irrigation expansion projects are still pending for implementation or under study, and some of 
them have been implemented but unable to achieve their objectives due to a lack of sufficient 
water resources. The importance of sustainable water management and environmental 
conservation is increasingly being recognised and accepted, in contrast to the sole promotion of 
local development. 
 
The investment cost of the program of measures amounted to €4,800 million. Over 57% of this 
amount, equivalent, to €2750 million, is dedicated to measures intended to meet environmental 
goals, 34% (€1,627 million euros) corresponds to actions for meeting human water needs and 
9% (€422 million) to measures related to extreme events. 
 
2.1 Improved efficiency in irrigation 
The Ebro Valley generates around one fifth of agricultural and agri-business production in 
Spain. Irrigation facilitates the diversification and intensification of crops: winter cereals, fodder, 
corn, fruit, vegetables and rice. The effectively irrigated area is around 700,000 ha out of a total 
950,000 ha with water rights. 
 
Irrigation is undergoing a remarkable modernization and conversion. Modernization has been a 
political priority for more than a decade, starting with the Plan Nacional de Regadíos (National 
Irrigation Plan, 2002) and further consolidated with an additional Plan de Choque de 
Modernización de Regadíos (Emergency Plan for the Modernization of Irrigated Areas, 2007). 
The result is a substantial increase in drip irrigation (500,000 ha in 10 years) throughout Spain, 
as seen in figure 22. 
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Figure 22. Evolution of irrigated surface (ha) in Spain [in blue, traditional surface systems; in 
red: drip irrigation] 
Source: Informe sobre regadíos en España 2013 (MAGRAMA) 
 
When drip or sprinkler irrigation is adopted, water savings at plot level may be substantial (no 
proper estimation may be found in the RBMP). At basin scale, if there is consequent 
intensification of the productive strategy (more demanding crops), the effect of the 
modernization may be that evapotranspiration increases and water flowing through the 
hydrological system decreases. 
 
The trend to increase sprinkler and drip irrigation as a percentage of the total is similar in the 
Ebro Basin, as can be seen in table 4. 
 
Table 4. Percentage of irrigation from drip, sprinkler and surface water systems in the Ebro 
River Basin District 
 

  Census 1999      Census 2009 

Sprinkler irrigation 19% 25% 

Drip irrigation 11% 20% 

Surface irrigation 69% 55% 

 
Agriculture in the Ebro region has performed better than in the rest of the country over the past 
decade. In the context of economic stagnation, the Ebro Valley has responded better, both in 
terms of production and employment. Average GDP in agriculture for the latest three-year 
period (2009-2011) is around €3,100 million per year, which represents an increase of 1.8% 
over the triennium 2000-2002, while at the national level, the agriculture sector declined by 
4.3% over the same period (see figure 23). On the other hand, the reduction in agricultural 
employment was significantly smaller: 14% against 21% in Spain as a whole (see figure 24). 
The decline in employment in agriculture is part of the long-term trend of moving the economy 
towards the service sector. The combination of these trends results in a greater weight of Ebro 
agriculture in the Spanish context: 12.9% in terms of production and 12.2% in terms of 
employment. Moreover the apparent productivity of the labour force (GDP/employment) is also 
substantially higher, reaching more that €32,000 in the last triennium (18.4% more than a 
decade ago). 
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Figure 23. Agriculture, forestry and fishing: GDP at market prices (thousands of Euros) and 
Ebro as percentage of total. 
Source: Author’s elaboration from INE data 
 

 
Figure 24. Changes in employment in agriculture, forestry and fisheries, Spain and Ebro RBD 
 
Though difficult to isolate from other factors, it is clear that massive modernization of the 
irrigation systems must have played a substantial role in the good performance of agriculture in 
the Ebro Valley, providing stability of production and income, largely supported by the reliability 
of supply of irrigation. 
 
The Ebro Hydrological Plan is clearly committed to the continuation of this strategy. Most of the 
46 actions related to irrigation that have been included in the Programme of Measures have a 
component of gaining efficiency. Water savings in the distribution networks also reduce 
pollutants being transported in the drainage water from reaching aquatic ecosystems. 
While improving the technical efficiency in irrigation is not the only measure to increase water 
efficiency, it has a major impact on the improvement of overall water use in agriculture. 
 
Technological adaptation and best practices are critical. From a regional and environmental 
perspective, the key is to reduce the load of diffuse pollutants exported. Inefficient systems 
impact water quality and associated ecosystems because of return flows that contain excess 
nutrients (primarily nitrogen), causing soil leaching of salts and pesticides. Improving irrigation 
efficiency reduces irrigation return flows and contributes to eliminating or significantly reducing 
diffuse pollution. Reducing the return flows by improving irrigation techniques tends to increase 
the concentration of contaminants in irrigation water effluents, but decreases the total load of 
contaminants exported to water bodies.  
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All this contributes to an improvement in the economic and financial efficiency of farms, as well 
as to water management and benefits to society. During the first decade of the 21st century 
Spain has made a major effort to modernize its irrigated areas. In the Ebro basin about 30% of 
all irrigated areas have been modernized. It is expected that by 2015 around 50% of the 
irrigation systems in the Ebro Basin will have been modernized. 
 
In its assessment of long-term irrigation plans of the Autonomous Communities, including new 
irrigated areas, the Ebro Hydrological Plan considers water availability and the possible effect 
the irrigation system might have on the water environment. The plan did not assess the 
economic, social and environmental viability of the proposed irrigation schemes, which will have 
to be proved. In any case, the development of new irrigated areas depends on water availability 
—and strict compliance with regulations and environmental constraints of any kind. 
 
The food and agriculture complex (agriculture, livestock and food industry) constitutes a 
fundamental productive axis through the Ebro Valley. The major productive specialties are meat 
production (cereals +feed + livestock), with 32% of Spanish production, and fresh fruit, with 
more than 60% of Spanish production. Moreover, the water footprint arising from agro-farming 
activities in the Ebro Valley goes beyond the area where water is abstracted, and includes the 
amount of freshwater used for products that are consumed (virtual water) outside the area. 
Whereas the Ebro Valley has a population of around 3 million inhabitants, it bears the water 
footprint of an additional 6 million people in the large consumption centres of Madrid, Barcelona, 
Bilbao, and others who depend on the basin for agro-food products. Spain has a virtual water 
deficit in agriculture, so the Ebro valley is contributing to lower the virtual water deficit of the 
whole country.  
 
The effectively irrigated area totals approximately 700,000 ha (see figure 25). Water demand is 
estimated at 7,623 hm3 (cubic hectometres or million m3) annually, while the average flow 
supplied varies each year. Water demand for livestock is not significant, estimated at 57 
hm3/year. Overall, agricultural activities account for 93.8 % of the consumptive water demand of 
the Ebro River Basin.  
 
The Hydrological Plan has estimated an average yearly deficit of 950 hm3 /year linked to two 
main causes: insufficient water resources, particularly on the right bank (to the southwest of the 
Ebro), and regulation and transportation shortfalls on the left bank (toward the mountains). The 
main irrigation areas with actual or future deficits are: Bardenas, Riegos del Alto Aragón, Canal 
de Aragón and Catalonia; Riegos de Urgel and Segarra-Garrigas; irrigated land in Jalón, Jiloca 
and Alfamén-Campo de Cariñena; and Guadalope irrigations. 
 
To reach a balanced water footprint in Spain would involve significant growth of the Ebro food 
and agriculture industry. This would also be required if FAO’s predictions of long-term world 
food shortages come to pass. Moreover, a potential fossil fuel crisis could involve a rise in 
demand for energy crops, for which the Ebro Valley has great potential. 
 
The Hydrological Plan sets maximum ceilings for water consumption requested by the long-term 
planning of the Autonomous Communities, keeping in mind the ecologic status compliance as 
required by the WFD. These regional proposals and strategies are considered with regard to 
water availability and the potential to affect the water environment, without assessing their social 
or economic viability. The latter would have to be analyzed case by case. 
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Figure 25. Long-term irrigation strategy of Autonomous Communities [light green: current 
irrigated areas; dark green: new areas] 
Source: Propuesta de Plan Hidrológico de la Cuenca del Ebro (2013)  

 
A package of policy and management actions have been endorsed as part of the regulatory 
section of the hydrological plan, including among others: maximum irrigation and livestock water 
needs; specific conditions for new concessions (assessment of water needs, installation of 
metering systems, availability of internal regulation); limiting of the concession period to a 
maximum of 40 years; requirements and general and specific conditions for the use of 
groundwater; and preferential allocation of water savings to ecological flow improvements. 
 
Currently, 12 regulation works that are included in the Hydrological Plan are under construction 
in the Ebro River Basin at: Albages, Enciso, El Molino, Mularroya, Nagore, Oroz-Betelu, Las 
Parras, Santolea (dam enlargement), San Salvador Balsa, Soto Terroba, Valdepatao and Yesa 
(dam enlargement). 
 
2.2 Sustainability of hydropower schemes and therma l plants 
The Ebro River Basin has an estimated potential energy capacity of 11,500 MW, without 
considering alternative energy sources. Of the total capacity, 34% is from hydropower, 44% 
from thermal production, and the remaining 22% from nuclear sources. In terms of the actual 
contribution to national generating capacity, the Ebro produces 32% of the country’s nuclear 
energy, 21% of its hydropower and 11% of its conventional thermal energy. 
 
The Ebro River Basin has achieved considerable hydroelectric development, both in number of 
plants (360), and in current installed capacity (almost 4,000 MW). The hydroelectric production 
involves using some 38,000 hm3/yr of water, and producing around 9,400 GWh of electricity, 
with an average productivity of 0.5 kWh/m3, the highest among all Spanish river basins. The 
Ebro hydroelectric output is essential and of strategic importance for the power grid in 
northeastern Spain. This capacity is concentrated on the left bank (toward the Pyrenees 
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mountains)—mainly in Segre River and its tributaries (Cinca, Ésera and Nogueras)— and in the 
reservoir systems of the lower Ebro: Mequinenza – Riba-roja – Flix where the three most 
productive plants in the basin are located. Figure 26 shows all the electricity producing plants in 
the basin.  
 
The diversion of water for hydropower generation has an impact on the rivers of the Ebro basin. 
It causes a decreased flow rate along 990 km of the rivers, and it changes flooding patterns 
along 315 km. Additionally, the barrier effect of dams disrupts the river and alters fish migration 
patterns. 
 
At the same time, the availability of hydroelectric dams may help to guarantee minimum river 
flows downstream. This is the case of the lower Ebro; the dams ensure minimum flows essential 
for delta maintenance, despite the present degree of human impact. In addition, hydropower in 
the basin generates 9,400 GWh/year of electricity, saving approximately US$ 490 million per 
year in Spain’s foreign trade balance. It also reduces emission into the atmosphere of 5.3 million 
tons of CO2/year, 60,000 tons of SO2/year and 11,190 tons of NOx/year. 
 
The country’s main demand for freshwater for cooling is linked to the nuclear plants in the Ebro 
RBD, with installed power at 5,430 MW. The main plants use water at Ascó (2,270 hm3/year) 
and Santa Mª de Garoña (766 hm3/year). Both are at risk of not meeting their cooling needs and 
this imposes rigidity on Ebro operational flows. 
 

 
 
Figure 26. Electricity production plants in the Ebro RBD [red: thermal; purple: combined cycle; 
green: nuclear power; yellow: hydropower] 
Source: Propuesta de Plan Hidrológico de la Cuenca del Ebro (2013) 

 
The Hydrological Plan includes such policy and management actions as: the promotion of 
hydroelectric uses in accordance to the Renewable Energy Plan; agreements with irrigation 
communities for use of hydropower in irrigation systems and the evaluation of energy efficiency 
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in modernization schemes; the resolution of suspended concessions; and modifications for 
adaptation to environmental flow regimes. 

 
3. Environmental Performance 
 
Significant advances have been made in controlling diffuse pollution, mainly through changes in 
agricultural practices and also through the management of pollution from scattered livestock. In 
2008, 74% of the water bodies assessed were already of a good ecological status. 
 
Since water quality monitoring began in the 1960s, a decline in water quality was evident during 
the following decades. Improvements started in the latter part of the 1990s, especially 
noticeable for some parameters such as: phosphates, primarily linked to banning of its use in 
detergents (see figure 27); and the BOD5, after systematic implementation of wastewater 
treatment (see figure 28). While in 2000 only 50% of the population had access to wastewater 
treatment, now this ratio has reached 83%. Another significant improvement has been the 
recovery of natural water pH levels, after correction of the causes of "acid rain" generated by 
coal-powered plants. 
 

  
Figure 27. Phosphate (mg/l PO4) concentration, 
Ebro at Zaragoza, 1973-2013 

Figure 28. BOD5 (mg/l) concentration, Ebro at 
Zaragoza, 1980-2009 

Source: Esquema provisional de Temas Importantes from red CEMAS 

 
The number of areas subject to official declaration of vulnerable to nitrate pollution has been 
increasing over the years but it has not been possible to assess clear trends in the main areas 
affected by nitrates (see figure 29). A so-called “Trend Network”, recently launched to monitor 
nitrates and salinity in groundwater, is expected to provide necessary data sets in the 
forthcoming years. 
 
In the meantime, the Agro-Food Research and Technology Centre of Aragón (CITA) has 
analyzed samples of up to 28 control points in the period 1980-2008, revealing that in 29% there 
is a positive trend regarding nitrate concentration, while in 93% of the points saline 
concentration is decreasing. Though there is no conclusive data on the mass of nitrates and 
other salts exported by the Ebro basin, the pollution load in the medium-low Ebro points to 
stabilization or even a slight decline, while salts content seems to be growing slowly. 
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29a.   Nitrates concentration (mg/l NO3), Ebro at 

Zaragoza, 1970-2013 
29b. Total amount of NO3 (g/s), Ebro at Zaragoza, 

1970-2013 

  
29c. Nitrates concentration (mg/l NO3), Ebro iat 

Tortosa, 1973-2013 
29d. Total amount of NO3 (g/s), Ebro at Tortosa, 

1973-2013 

Figure 29. Nitrates Concentration at specific locations along the Ebro River 
Source: Esquema provisional de Temas Importantes from red CEMAS 
 
The Basis of the National Strategy for River Restoration has been developed during the last 10 
years in parallel to (and in close relationship with) the implementation of the Water Framework 
Directive and the Directive on the assessment and management of flood risks. The basic 
principles taken into account may be summarized as follows60:  
1. Scientific knowledge on the functioning of river ecosystems must prevail in the management 

of rivers and the sustainable use of their resources. That knowledge must underpin water 
planning and regulation of uses in floodplains at the basin scale. 

2. The WFD objectives (preventing further deterioration of rivers and ‘enhancing and gradually 
recovering their ecological status’) and concepts (ecological quality, biological and hydro-
morphological indicators, reference conditions, public involvement) must be included and 
integrated in any policy related to rivers or the use of their resources. 

3. The characteristics and natural variability of water courses, the traditional use of their 
resources, the management traditions and inertia within river basin institutions, and also the 
current demand of Spanish society, more prone to face up to the economic and social costs 
that may be involved in the restoration and conservation of aquatic ecosystems. 

 

                                                             
60 Basis of the National Strategy for River Restoration (Ministry of Agriculture, Food and Environment, 
2010). 
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The Basin Organizations have identified numerous projects that would be appropriate for 
including in this Strategy and are developing and drafting numerous restoration projects that 
may be looked up on the Webpage of the Ministry. Annex III of the most recent follow-up report 
on the National Strategy for River Restoration includes tables with the restoration projects in the 

different RBDs and their current status. 
Eleven relevant projects are listed for the Ebro 
RBD, most of them still in process. 
 
Only one action — Improvement of lateral 
connectivity and recovery of riparian 
vegetation in the lower reach of the Cinca 
River—has been completed so far and is 
currently at the monitoring stage. 
 
 
Image 9. Flooding in the Ara River, 2007 [photo: 
Javier del Valle Melendo] 
 
 

 
2.3 Impacts on environmental flows 
Legislative development in Spain has recently included a major advance in determining 
environmental flow regimes of rivers. The main milestone is the Hydrological Planning 
Instruction where environmental flow is defined as “that which helps to achieve good status or 
good ecological potential in rivers or in transitional waters and maintains at least fish life that 
naturally inhabit, or could inhabit the river and its riparian vegetation". The establishment of 
environmental flows will take place in the framework of the Hydrological Plans. Environmental 
flows will not be regarded as another use, but as a general limitation on operating systems, but 
subject to the essential needs of water supply for the population. 
 
The process to establish an ecological flow regime must be developed in three stages: (1) 
development of technical studies; (2) public consultation and active involvement (concertación); 
and (3) implementation and adaptive monitoring.  
 
For the technical definition of minimum ecological flows, hydrological and biological modelling 
methods have been applied to a series of river reaches of strategic importance — including 
sections downstream of the main dams — and, as a result, seasonal flow distribution has been 
obtained and minimum environmental flows are being implemented in 41 sites (see figure 30). 
 
The Hydrological Plans have assessed the water allocation by establishing a balance between 
supply and demand in each one of the basin systems, taking into account water rights and 
priorities, regulation reservoirs and distribution networks and operation rules, as well as 
environmental flows, considered a general limitation. The decision support system Aquatool-
DMA has been used to integrate all the components. 
 
In addition to minimum flows, and in accordance with the Hydrological Planning Instruction, 
preliminary technical estimates for other components of the regimes have been made, but 
additional future work is still needed. These other components are: maximum flows, the flood 
regime and the rate of change (hydro-peaking conditioning). Further studies for establishing 
water requirements of lakes and wetlands will also to be made. 
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Figure 30. Gauging stations where minimum environmental flows are being 
implemented 
Note: In yellow sites out of Natura 2000 Network with an additional minimum flow in the case of drought 
Source:  Plan Hidrológico de la Cuenca del Ebro (2014):  

 
 
A package of policy and management actions for environmental flows has been included in the 
regulatory section of the Hydrological Plan. Regimes to be implemented shall be those resulting 
from the consultation process, once endorsed by the Ebro Water Council. The consultation 
process will consider water rights, effective uses and demands. 
 
2.4 Impacts on the coast and the Ebro Delta 
The stretch of coast within the Ebro RBD is small, extending both to north and south boundaries 
to the point where the delta meets the mainland. However, the influence of the Ebro is 
enormous, and marine waters affected by the decrease in salinity and increased fertility from the 
Ebro extend far beyond the limits of the basin's coastline. 
 
The delta coast has a large number of sandy beaches and dunes. These sedimentary 
formations provide a very broad spectrum of unique characteristics and geomorphologic values, 
which contribute to one of the most remarkable landscapes of the delta. The delta area is 
subject to intensive coastal dynamics as a result of movement of sediment by the waves on the 
coast, and the current inefficiency of rivers in transporting sediment.  
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Image 10. Fangar Point, Ebro Delta Image 11. Macrophytes in the Ebro Delta 

 

Moreover, all the Mediterranean waters around the delta are influenced by the injection of fresh 
water from the Ebro, markedly in the deltaic bays, and evident in the outer coasts. In the estuary 
of the Ebro, a saltwater lens intrudes under the flowing freshwater. The strong gradient of 
salinity, and the fertilization that reaches across the river, lead to a great diversity and 
abundance of species and fish: sardines, anchovies, pompano, pomfret, bass, rays and even 
tuna. The bays are suitable for breeding and for the production of shellfish: mussels, clams and 
oysters. However, water quality problems and progressive silting of the bays has affected some 
species, once abundant but now in clear decline, such as razor fish. The production of mussels 
has also been affected. 
 
The Ebro Delta itself is the largest wetland area in the basin, covering an area of 320 km2 and 
extending out into the sea some 25 km. The area is of great ecological interest and outstanding 
biological value, as it contains several types of ecosystems such as shallow bays, sandy 
beaches and dunes, brackish coastal lagoons, salt marshes, freshwater marshes and ullals 
(small shallow groundwater-fed gushers). It was declared as a wetland of international 
importance, listed under the Ramsar Convention, in 1993. The delta hosts 300 protected 
species and/or threatened species and 23 habitats of Community interest, two of which are of 
priority interest. 
 
Currently the delta is highly affected by human activity, linked to profound changes in the water 
regime and its ecosystems. Urban areas and crops (mostly rice) represent 80% of the total 
area, while only 20% is left to the natural environment. There is a close relationship between 
freshwater supplied through the channels of the delta and ecosystems, currently dependent on 
rice cultivation.  
 
All in all, the Ebro Delta is unique in the Ebro river basin. It was transformed completely in the 
mid-19th century when rice cultivation was introduced, creating since then a special environment 
where human and natural factors intermingle. 
 
Given this special character, the 1998 Ebro River Basin Management Plan established a 
constant minimum instream flow of 100 m3/s, proportionally higher than for the other rivers in the 
basin. Since then, the flow in the Ebro Delta has not dropped below 100 m3/s, thanks to the 
water management plan for the basin. 
 
The new River Basin Management Plan improves the situation, establishing not only a constant 
flow, but also a controlled flood flow – a monthly environmental flow based on the natural 
hydrological regime of the river. To define this new environmental flow regime, extensive studies 
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that combine hydrological and habitat methods have been carried out, and more than 100 
scientific papers and studies on the delta have been analyzed, along with the various proposals 
on environmental flows made previously by different entities. 
 
The new Hydrological Plan (2010-15) sets as ecological flow in the delta 20% above the 
average annual natural run-off to be guaranteed in all cases, even in drought, which represents 
a formidable achievement for a basin with semi-arid characteristics and high variability such as 
the Ebro. 
 
4.  Social performance 
 
Public participation has been particularly important for increasing understanding of the trade-offs 
between the environmental, economic and social objectives that need to be considered in water 
policy. Water has been key to rural development, for example by providing alternative 
development opportunities such as rural tourism. These ambitions sometimes conflict with the 
limited capacity of rural areas to finance their own water management projects or even to pay 
for the entire cost of the water services they receive. For this reason, with the support of public 
participation processes, the development of the river basin plan focused on identifying actions 
with the highest potential for promoting local development in sensitive rural areas. The planning 
process also assessed and identified low-income areas where social objectives should be 
prioritized and exceptions to full cost recovery of water prices permitted.  
 
Some actions that will have positive social benefits are included in the Plan: 

• Improvement of water quality for domestic water supply. The highest quality water is 
being produced for human consumption in the larger cities, such as Zaragoza, Huesca 
and Lleida. 

• Extension of sanitation and water treatment throughout the region is in the framework of 
the plan, pending coverage of minor villages. 

• Flood control is supported by information and early warning through SAIH, but also with 
new systems such as Flood Zone Mapping System and Flood Risk Management plans. 
These will help minimize the risks of damage to property and persons. 

• Enhancement of scenic and landscape values of the water environment, opening 
possibilities for leisure and recreational uses. 

• Improvement of territorial balance by developing irrigated areas in marginal areas and 
mountain valleys. There are positive support systems for those marginal areas in regard 
to cost recovery principles. 

• Action to alleviate the effects of drought periods, including both management (Drought 
Management Plans) and strategic measures (regulations and emergency infrastructure). 

  
Some of them are in force (SAIH, Drought Management Plan, new schemes of water supply to 
main cities), and other ones are in process. 
 
From the social perspective, tensions between economic stakeholders (irrigators, hydroelectric 
companies) and environmental NGOs will again arise during the implementation stage of some 
measures. It is also foreseeable that territorial conflicts, largely responsible for the delay in 
approving the plan, could flare up again.  
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5.  Overall performance 
 
5.1 Water and green growth 
Ebro is a semi-arid basin, and water is critical for economic activity and protection of the 
ecosystem—and the key driver for green growth. At the same time, the magnitude of pressures 
is relatively low—at least in the Mediterranean context—because of lower population density 
and less intensive agricultural production than in other areas. 
 
In recent decades, environmental problems linked to the use of water have emerged. By 
addressing these problems, economic activity has become more sustainable and new positive 
externalities have appeared. This is the case for irrigation modernization and wastewater 
treatment, actions that have created new jobs and enhanced economic efficiency. 
 
CHE, one of the oldest RBOs in the world, has shifted emphasis from the design, development 
and construction of hydraulic structures to water management, where it currently focuses a 
great part of its activity. One remarkable aspect of water management in the Ebro basin is the 
long-lasting and strong cooperative structure and, particularly, the participation of users in the 
decision-making processes, a guarantee for the future enforceability of the agreements. 
 
5.2 Measures of the Plan with the greatest potentia l to generate green growth 
In the Ebro basin the agri-food complex and its activities are closely linked to water, including 
irrigation, livestock and agri-business. All measures aimed at improving water use, particularly in 
irrigation, and at controlling the associated diffuse pollution, are very positive: modernization of 
irrigation, environmental measures related to agricultural runoff, automation and control of water 
intakes. These measures are effective both for enhanced productivity (potential new crops, 
more efficient workforce and stable water supply) and for environmental improvement (less 
pollution getting to water ecosystems). Thus the potential to generate green growth is very high. 
 
Also sanitation/sewerage and wastewater treatment —particularly extension to minor villages— 
are important for human well-being, since water quality improvement can improve health and 
reinforces the natural and scenic values of the river. This also allows for new recreational 
activities (sailing, rafting, fishing, adventure tourism). The restoration of rivers, streams and 
wetlands is also supported by enhanced water quality. 
 
5.3 Technological innovation 
Water administrators are not direct producers of technology, although they need to generate 
adequate knowledge to make intelligent decisions. 
 
Administration officials, water experts and users agree in pointing at SAIH as the most 
transformative innovation. Its effectiveness was tested by two successive floods in the first year 
of commissioning (1997) and it can be said that the damage avoided in both events served to 
amortize the entire installation.  
 
The reuse of irrigation return flows saves water and reduces pollutant loads reaching water 
bodies. The experience of the Bardenas irrigation area may be highlighted: the water drained by 
ditches and full of nitrates is re-pumped back into the canals. 
 
Other examples of technological tools and solutions are: mathematical models for the simulation 
of water allocation strategies, water quality and quantity modelling, including snow-melt 
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modules, biological quality networks (red CEMAS) and aquifer recharge schemes (Alfamen 
groundwater body). 
 
5.4 Obstacles 
Many measures require significant public investment, and budgetary constraints arising from the 
economic crisis —or lack of assistance from the government and competent authorities to cope 
with water planning objectives— cast shadows on compliance of the Programme of Measures. 
 
On the other hand, divergence among water policies from the various Autonomous 
Communities makes it difficult to apply homogeneous criteria under the river basin unity 
principle. 
 
Moreover, in the late 2000s there was a serious threat of disintegration of the river basin 
confederation with transfer of powers to the Autonomous Communities (temporarily applied to 
the Guadalquivir River Basin in Andalusia), but the Constitutional Court reversed this. These 
tensions, which peaked at a critical moment during the planning process, have been one of the 
main reasons for the delays in the approval of plans in inter-community basins. 
 
The incomplete cost recovery for water services may also hamper a sound basis for water 
access, though this is a rather controversial issue among different water experts. This is also 
true for the valuation of ecosystem services.  
 
5.5 New measures? 
Current water legislation, even though its implementation still needs improvement, is a good 
instrument for advancing towards cleaner production systems and to generate knowledge and 
technology to walk in the right direction. More intensive use of economic instruments may be 
necessary to obtain the required financial support. 
 
Better coordination of water planning with other policies, including energy (more careful 
consideration of the role of water as an energy vector) and food (placing value on the Ebro role 
in offsetting the water Spanish footprint) is also considered necessary.  
 
Another aspect is the institutional strengthening of RBOs and river basin management in 
general. Transcending administrative boundaries through the lens of the natural region of the 
river basin is much more effective in supporting green growth than a number of fragmented 
interventions. 
 
Finally, R+D activities are also needed particularly to fill current gaps in knowledge, especially 
regarding the relationship between pressures and impacts on ecosystems and the effectiveness 
of the proposed mitigation or correction measures. 
 

VI.  Conclusions and lessons learned 
 
Setting the achievement of a good or fair ecological status of the water bodies as the main 
objective of river basin management plans in the European Union has been an important 
element in the Ebro River Basin Management Plan (Hydrological Plan, 2010-2015) and has 
helped make economic development compatible with environmental objectives. Because of the 
key role played by public participation, the Plan is also focused on social equity, including 
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extending water services to remote and marginal areas. The Hydrological Plan provides a Water 
and Green Growth framework for the Ebro River Basin. 
 
In 2004 after the government shelved the proposal for large-scale water transfers of the Ebro 
River from the water-rich north to the water-starved south, it became of paramount importance 
to manage the water of the Ebro basin very carefully. Thus, the people living in the Ebro Basin 
have adopted water-saving measures – low water-using irrigation systems, reuse of wastewater 
and managing demand. This became even more important in light of the WFD imperative to 
achieve good ecological status for all water bodies. The Ebro set a goal of reaching good status 
in 83% of the water bodies by 2015, and this status had been achieved in over 71% of surface 
water bodies and 78% of groundwater bodies by 2011. Improvements in water quality and a 
more reliable supply have resulted in increases in income, better health and an improved quality 
of life for people in the Ebro Valley.   
 
Some of the lessons learned and challenges still facing the Ebro River Basin Confederation and 
its partners as they implement the Hydrological Plan are described below.  
 
1.   Integrated water planning and management have contributed to green 

growth 
 
The implementation of the WFD and its incorporation into the Spanish Water Act have 
expanded the range of actions that support green growth. Actions such as those to protect the 
environment were already evolving under the Ebro River Basin Confederation (CHE). CHE had 
experience in integrated water resources management, and the WFD encouraged a paradigm 
shift that has been incorporated into the current Hydrological Plan. As part of the process, CHE 
has acquired a multidisciplinary technical staff, and has further opened the planning process to 
public participation, resulting in a level of ownership by stakeholders.  
 
CHE provides an example of transparency and of an open attitude to the different stakeholders 
involved in the planning process. The participants appreciate the improved transmission of 
information, collaboration with other administration levels, and respect for user rights.  
 
The high level of confidence in the Automatic Hydrological Information System (SAIH) 
mentioned by many respondents has been a major success of the planning process. Now the 
system will be used for early warning of floods and droughts, as well as for water quality and 
water allocation purposes.  
 
The river basin planning process has led to a view of economic development, environmental 
protection and human well-being in a more holistic way. The integration of all actions in the 
framework of a comprehensive management plan and Programme of Measures has resulted in 
positive improvements in all three areas.  
 
Furthermore, preparation of the Ebro Hydrological Plan has resulted in strengthening the 
institutions at the river basin and sub-basin levels and has improved water resources 
management in general. Transcending administrative boundaries through the lens of the natural 
region of the river basin is much more effective in supporting green growth than a number of 
fragmented interventions. However, some interest groups continue to lobby for their projects at 
the expense of others. Compromise is essential in this type of consultative process, and in the 
larger picture it has had positive results for the Ebro region. This should be instructive to other 
basins in Spain and around the world. 
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2.   Measures for promoting green growth need reinf orcement 
 
Spain suffered considerably from the economic shocks in 2008 that undermined its fast-growing 
economy and halted the expansion of its construction industry and the housing boom. While it is 
slowly emerging from the recession, Spain has started to grow again, particularly its service 
sector, fuelled by tourism and exports. To keep the momentum going, reliable water supply is 
essential. In fact, throughout the period the Ebro region’s experience and expertise with water-
saving technology and sound planning helped the region weather the economic downturns 
during the recession. 
 
All measures aimed at improving water use, particularly in irrigation, and at controlling the 
associated diffuse pollution, are very positive: modernization of irrigation, environmental 
measures related to agricultural runoff, automation and control of water intakes. These 
measures are effective both for enhanced productivity (potential new crops, more efficient 
workforce and stable water supply) and for environmental improvement (less pollution getting to 
water ecosystems). Thus the potential to generate green growth is very high. 
 
Current water legislation, even though its implementation still needs improvement, is a good 
instrument for advancing towards cleaner production systems and for generating knowledge 
and technology to improve water use efficiency. More intensive use of economic incentives and 
tariff policy may be necessary to obtain the required financial support and cost recovery. 
 
Technological improvements in modernizing the irrigation systems in the Ebro Valley played a 
substantial role in the good performance of agriculture in the Ebro Valley, providing stability of 
production and income, largely supported by a reliable supply of water for irrigation. 
Modernization has been a political priority for more than a decade, starting with the National 
Irrigation Plan, 2002 and further consolidated with an additional Emergency Plan for the 
Modernization of Irrigated Areas, 2007). The result is a substantial increase in drip irrigation 
(500,000 ha in 10 years) throughout Spain. In the Ebro Basin, private sector companies have 
been instrumental in developing and disseminating water-saving technologies. Continued 
involvement of the private sector in promoting water saving practices should be encouraged.  
 
Currently the procedure for approving the River Basin Management Plan is very complex and 
prone to causing delays. It would be useful to examine the possibility for simplifying the process 
at the basin level. Several reforms are necessary for the proper use of water becoming a key 
growth factor: administrative simplification and a more rigorous and transparent accounting 
system; providing signs of water shortages; regulated water markets that allow more efficient 
uses from the social and economic points of view; an assessment of the environmental services 
of water and associated ecosystems; and greater public-private participation, properly 
supervised and regulated. 
 
Finally, better coordination of water planning with other policies, including energy (more careful 
consideration of the role of water as an energy vector) and food (placing value on the Ebro role 
in offsetting the water Spanish footprint) is also considered necessary. 
 
3.   Adequate financial investment and cost recover y are required 
 
By building large-scale water facilities to support growth in agriculture, manufacturing, energy 
and provision of drinking water, water policy has played a role as an engine of growth in the 
region. Indeed the availability of reliable water is perceived as the critical factor underlying both 
the constraints to and the opportunities for economic growth in the region.  
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However, the economic crisis after 2008 caused budget constraints that, along with other 
technical, administrative and political difficulties, delayed and impeded approval and 
implementation of the Hydrological Plan. Many measures require significant public investment, 
and budgetary constraints arising from the economic crisis—or lack of assistance from the 
government and competent authorities to cope with water planning objectives—cast shadows 
on compliance with the Programme of Measures.  
 
Economic self-sufficiency is a key element for water managers in driving the green economy. 
Another key factor would be better analysis of the economic, environmental and social 
consequences of climate change and uncertainty. When a productive activity depends on water, 
in a scenario of scarcity, it is necessary to know the risks involved, and to have a mechanism for 
decreasing investments to reduce high risks.  
 
The incomplete cost recovery for water services may also constrain extension of water services 
to underserved areas. However, it may be necessary to provide support to marginalized areas 
in the interest of the economic and social well-being of the Ebro Valley as a whole. Territorial 
balance can be improved by developing irrigated areas in marginal areas and mountain valleys. 
The Hydrological Plan includes positive support systems for those marginal areas in regard to 
cost recovery principles. Subsidies for marginal areas and valuation for ecosystem services are 
still controversial issues among different water experts. Compensation to people living in remote 
watershed areas for their contributions to ecosystem services might have positive economic, 
social and environmental results. 
 
4.   Protection of water bodies is essential for gr een growth 
 
In recent decades, environmental problems linked to the use of water have emerged. By 
addressing these problems, economic activity has become more sustainable and new positive 
externalities have appeared. This is the case for irrigation modernization and wastewater 
treatment, actions that have created new jobs and enhanced economic efficiency. 
Measures aimed at protecting the environment have been effective in controlling diffuse 
pollution and agricultural runoff. The reduced level of pollution entering water ecosystems 
enhances the potential to generate green growth. 
 
The environmental objectives set out in the RBMPs and the principle of no further deterioration 
of water bodies may be understood as basic conditions for a sound and balanced growth. 
Development options that are not compatible with the preservation of the status of water bodies 
cannot fall under the concept of "green growth". Alternatively, initiatives that are capable of 
generating economic growth and social welfare while contributing to the improvement of water 
status would become paradigmatic actions in this regard. 
 
For the future, more research and development activities will be needed particularly to fill 
current gaps in knowledge, especially regarding the relationship between pressures and 
impacts on ecosystems and the effectiveness of the proposed mitigation or correction 
measures. 
 
5.  Public participation can contribute to local de velopment in rural areas 
 

WFD gives public participation a fundamental role in the achievement of its objectives. 

Three levels of differentiation are stated: dissemination of information to society; public 
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examination of documents and opportunity to discuss and suggest amendments; and active 

participation of the concerned actors (stakeholders) and users. 

 

The level of active involvement has been particularly promoted in the Ebro Basin at different 

levels of action: scientific expertise, through the establishment of a specific working group to 

identify major water management issues and contribute to defining strategies of the Plan; 

stakeholders, by convening representatives of the main economic activities and of citizen’s 

groups; and community, holding more than 100 meetings across the basins, involving 

almost 3,000 representative of social and economic groups, irrigators, local authorities and 

other public entities and organizations. 
 
User communities are supposed to have a say in the type of water supply and sanitation 
facilities that will be installed and the way they are managed at the local level. The expansion of 
sanitation, sewerage and wastewater treatment—particularly extension to small and 
marginalized villages—is important for human well-being, since improved water quality has a 
positive impact on human health and reinforces the natural and scenic values of the river. 
Enhanced water quality is essential for restoration of rivers, streams and wetlands, as well as 
for new recreational activities (sailing, rafting, fishing, adventure tourism). 
 
Public participation has been particularly important for increasing understanding of the trade-offs 
between the environmental, economic and social objectives that need to be considered in water 
policy. Water has been key to rural development, for example, by providing alternative 
development opportunities such as rural tourism. These ambitions sometimes conflict with the 
limited capacity of rural areas to finance their own water management projects or even to pay 
for the entire cost of the water services they receive. For this reason, with the support of public 
participation processes, the development of the river basin plan focused on identifying actions 
with the highest potential for promoting local development in sensitive rural areas. The planning 
process also assessed and identified low-income areas where social objectives should be 
prioritized and exceptions to full cost recovery of water prices permitted.  
 
Such local development actions include: 

• Flood control measures such as information and early warning systems, flood zone 
mapping and flood risk management plans. These will help minimize the risks of damage 
to property and persons. 

• Enhancement of scenic and landscape values of the water environment, opening 
possibilities for leisure and recreational uses.  

• Activities related to water that are expected to expand, such as golf, skiing, adventure 
sports, recreational boating and fishing. 

6.  Ebro leads in technical and economic management  tools, but much work 
remains to be done  

  

Technical staff and engineers working with the Ebro CHE, and the engineering and 

consulting firms working in the water sector, have accumulated a great deal of expertise in 
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water management during the past two decades. With broad expertise concerning water and 
the environment, the Ebro region has become the centre of water resources training and 
development. This has been recognized by the United Nations, which located the UN-Water 
Decade Programme on Advocacy and Communications in Zaragoza. From June to September 
2008 Zaragoza was the site of an International Exposition on “Water and Sustainable 
Development”, and the region has established a large number of technical institutes and 
science and technology parks.   

  
Water administrators are not direct producers of technology, although they need good 

technology to generate adequate knowledge to make intelligent decisions. In this sense, spatial 

data infrastructures, monitoring systems in real time, using satellite imagery, numerical 

simulation models and decision support systems have led Spain to occupy a privileged place 

in the world in terms of planning and integrated water resources management systems, 

within the physical framework of the river basin. Moreover, water scarcity has also 

contributed to improving and modernizing irrigation and food production, improvements in 

industrial processes and in human supply. However much work remains to be done. 
 
The hydrological plans should generate technological innovation and therefore growth in the 
green economy. It would be useful to assess the cost-effectiveness of the measures and action 
plans. This analysis would lead to a selective process of the most effective and economical 
technologies to reduce pollution, and would generate competition among companies to find 
solutions to solve the main problems of the basin. This is already happening, but it would be 
desirable to expand it. The experience of this planning process should accelerate this type of 
analysis and thus green growth. 

 

The lack of adequate tools of economic analysis and knowledge gaps relating to the 

functioning of water ecosystems and the need for better responses to pressures and 

impacts may be hampering efficient policy measures and cost recovery strategies. 
 
7.   Coordination and agreement among Autonomous Co mmunities and other 

stakeholders needs to be strengthened 
 
Divergence among water management objectives from the various Autonomous Communities 
makes it difficult to apply homogeneous criteria under the river basin unity principle. The 
Autonomous Communities generally favour getting increased allocations of water for new 
irrigation projects and other uses. Thus, conflicts among the Autonomous Communities and/or 
stakeholders, territories and administrations have caused delays in approval of the Hydrological 
Plan. Looking for agreement among all stakeholders can be time consuming and can delay the 
necessary decision-making.  Eventually the Plan will have to be approved with some level of 
disagreement or compromise. 
 
In the late 2000s there was a serious threat of disintegration of the river basin confederations 
altogether, with transfer of powers to the Autonomous Communities, as was temporarily the 
case in the Guadalquivir River Basin in Andalusia. The temporary transfer of power was 
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eventually reversed by the Constitutional Court. The tensions peaked at a critical moment 
during the planning process, and have been one of the main reasons for the delays in the 
approval of plans in inter-community basins.  
 
In general, however, it is clear that most of the stakeholders appreciate the value of planning at 
the basin level, and it may be the case that delays needed to reach agreement will strengthen 
the Hydrological plan in the long run.  

 
8.  Recently-approved Hydrological Plan needs to be  implemented 
 
Spain has encountered considerable delays in finalizing its hydrological plans under the EU 
WFD. Though they should have been completed in December 2009, most of the plans were 
approved only during 2013. Until late February 2014, the Ebro Plan was still pending, but now it 
has been approved. In the meantime, the Ebro Plan had been endorsed by the Ebro district 
Water Council and the National Water Council, and therefore the River Basin District had 
already been implementing the Programme of Measures. 
 
There have also been delays in establishing and constituting the Ebro River Basin Water 
Council, which is key to the planning process as the top of the whole participatory framework. 
Therefore its constitution and functioning is essential. Considering that the composition of this 
new Water Council will be similar to the old one and, pending the constitution of new Water 
Council, the former Ebro River Basin Water Council still has a role in monitoring, discussing and 
validating hydrological planning documents and activity proposals emerging from the 
participatory process. It should be supported until the new Water Council is constituted.  
 
The current second water planning process provides an opportunity to correct the major 
mistakes and shortcomings of the planning model that was derived from the Water Framework 
Directive.  The need for greater connection of the planning process with management and 
operation of water resources systems should be emphasized. The approaches need to be better 
coordinated, and appropriate tools need to be developed to implement the Programme of 
Measures and related legislation. 
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Annex 1.  Summary of the Questionnaires 
 
1. State-driven Institutions  
 
Laws discriminate between water development and use by public and private parties and across 
sectors such as irrigation, household, and industrial uses. 
There are legal Linkages between water and water-related resources, both for groundwater and 
surface water, as well as with the environment. 
 
Regarding the Ebro Plan, the respondents have indicated their judgment on the relative role and 
influence of government branches with these (provisional) results (0-10): Central government: 
Autonomous Communities: 6,0; Local government: 3,4; Statutory bodies and authorities 
(identifiable with Confederación): 8,9. So, River Basin Authorities and Central Government 
through Ministry of the Environment are considered the most influential bodies, though a 
significant role of Autonomous Communities, part of the Committee of Competent Authorities, is 
also identified. 
 
There is not an exclusive department for water, and thus influence is evenly shared by a variety 
of departments, mainly Environment and Agriculture/Irrigation. Coordination is considered fairly 
adequate (6.4). 
 
Water administration is organized at river basin level and specialization of the staff is mostly 
considered well balanced. The Hydrological Plan is considered well aligned with other economic 
and development planning tools (7.3). No specific subsidy has affected the plans, though a 
variety of tariffs, fees and taxes influence its result: water use tariffs and regulation fees, 
discharge fees, fees for using the public domain water, payments of users to irrigator’s 
communities and fees to water supply and sanitation providers. There are also payments for 
hydropower through electricity fees. A cost-recovery ratio of around 75% (in line with HO 
assessment) was mentioned by various respondents. Eventual penalties from the European 
Union are possible if deadlines for approval of RBMPs are not met. 
 
It is generally stated that the Ebro case began as a result of the combination of the WFD and 
the 2001 Spanish Water Act regulations, which considerably affected the implementation of the 
water planning and management in the Ebro River Basin. A variety of impacts from regulatory 
tools were identified: improvement in wastewater treatment; upgrades in distribution networks; 
improvements in water quality; improvement in domestic water supply. The WFD has led to 
more demanding environmental objectives, while the Spanish Water Act also includes the 
objective of adequate supply to meet water needs.  
 
Specific green or innovative technologies have been deployed (utilized not developed). The 
following were mentioned for their extensive use (valuation 8 or more): Information system 
technologies, wireless communication, water measuring technology, computerized dynamic 
regulation of canal and water delivery networks, sprinkler system and water treatment and  
sanitation. One respondent highlights the management of irrigation infrastructure through 
Public-Private Collaboration. 
 
Overall effectiveness of the State-driven institution is considered high (7.4).  
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2. Market-based Institutions 
 
There is no agreement on the existence or not of private water. This discrepancy may be better 
understood after having a closer look to the responses of CHE officials, indicating that according 
to the 1985 Water Act, some groundwater resources are still considered private, though this 
possibility is set to expire in 2035. Moreover, the typical way of granting water rights in Spain 
(water concession) allows for temporary private use of public domain water, according to a 
formula that might cause some confusion. Therefore, public ownership of water is established 
by Spanish Law, with the temporary exception of certain groundwaters, which were private 
before 1985. 
 
In any case, water rights are judged to be influential (7.8). Legally guaranteed open access, 
common or state property and an appropriative system are all considered to be part of the basis 
for general rights to water. 
 
Legal provisions allow private sector participation in most of the sectors: Irrigation; water supply 
and sanitation for households; water supply and sanitation for industrial and commercial sites; 
river management and flood control. This participation may be particularly extensive in irrigation. 
Regarding the different stages or steps of development of the actions, responders indicate that 
participation is open at all stages (planning, engineering and construction, operation and 
maintenance), also for investment and even management. This participation is more extensive 
in the construction and operation stages. 
 
All respondents but one (representative of the energy sector) indicate that pricing policy is 
based on partial recovery of the costs, ranging from around 80% in irrigation schemes and 65% 
in households and industry (average valuation). 
 
Regarding disposition toward private sector involvement, most answers were positive, 
distributed between the options “favorable overall” and “favorable in particular sector”. 
 
All factors (financial, equity, ecological) contribute as criteria in project selection. The weight of 
the factors is well balanced in the case of irrigation and multipurpose schemes. In the case of 
urban developments, financial criteria were decisive. 
 
Overall effectiveness of the market-based institutions is considered medium to low (4.6).  
 
3. Community-Centred Institutions 
 
There is a general agreement that conflict-resolution mechanisms are explicitly specified in law, 
at different levels: National Water Council, River boards, River Basin Organization 
(Confederación), Water Users Associations and Irrigators Communities, and also Tribunals. 
Local administration and other judicial powers were also mentioned by some respondents. If 
transboundary issues are involved, conflicts are dealt with by RBAs or, if necessary, Tribunals. 
 
Legal provisions for conflict resolution and coordination mechanisms are considered effective at 
the local level among users (7.6) and also at the international level, between nations (7.1), but 
not so much at the national, regional and sector levels (5.3). Explicit legal provisions for 
ensuring that accountability measures are in force are considered to be particularly effective, in 
the case of users (8.1). 
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The adequacy, transparency and relevance of the information provided to the stakeholders and 
necessary for decision making received a high rating by respondents. The reliability of data for 
the planning exercise received a better rating than for implementation, performance and conflict 
resolution. 
 
There is general agreement that the Hydrological Plan is a genuine case of IWRM with a high 
degree of consensus on its principles (8.8). Moreover, State policies are considered extremely 
favourable to decentralization at all steps (planning, implementation and management). 
 
There are no large differences among the degree of interest of the stakeholders in the planning 
exercise, falling in the range from medium to low interest: Central government, 6.29; Regional 
government, 5.57; Firms, 5.43; Residents/community, 5.00; Local government, 4.33; NGOs, 
4.14; water users, 2.50. There is a general agreement regarding the participation of all 
stakeholders but with different perceptions on the degree of their involvement in consultation 
and decision-making. 
 
Globally, the participation policies are considered to be very favourable in preparing the 
Hydrological Plan (8.1). The effectiveness of the participation of the different groups ranges as 
follows: water users, 8.3; Regional government, 7.8; Central government, 7.6; NGOs, 5.9; Local 
government, 5.5; Residents/community, 3.6; Firms, 3.5. 
 
Providing decision-making power has been identified as the most effective method for 
promoting stakeholders' participation (6.8), followed by communication with stakeholders (6.1). 
Overall effectiveness of the community-centreed institutions is high (7.3).  
 
4.  Generic performance 
 
The degree of achievement of the objectives of the Ebro River Basin Plan is evaluated as high 
(7.5). 
 
Some factors contributing to the successes of the water management plan were listed as 
follows: 

• Cooperation among users 
• WFD & Spanish Water Act requirements 
• Citizen involvement and compromise from Public Administration 
• Transparency of RB Authority 
• WFD, improvement in control networks, public participation, technical studies 
• RBD needed a new Plan based on WFD & Water Act. The previous one had become 

obsolete 
 
Some factors that may cause unexpected consequences in the plan’s implementation were 
mentioned as follows: 

• Delays caused by conflicts among Autonomous Communities and/or stakeholders, 
territories and administrations. Looking for agreement among all stakeholders can be 
time consuming and can delay the necessary decision-making.   

• The economic crisis after 2008 caused budget constraints that may retard 
implementation. 

 
The efficiency of the project administration system is qualified as good (6.7), though the 
implementation has accumulated a significant delay (average estimation, 30 months). 
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Both input costs (7.7) and transparency (8.6) were rated very high. 
 
Performance components are evaluated on a 1-9 scale. The average responses for 
performance indicators are shown below: 
 

Economic 
performance 
[EP] 

a) Increasing gross regional domestic product (GRDP) as a result of the 
planning process 

5.8 

b) Creating jobs in the local economy thanks to the Ebro integrated planning 6.3 

c) Local development compared to national standards  4.9 

d) Technological performance and technological advancement 5.9 

Societal 
performance 
[SP] 

a) Improvement of people’s health because of water planning/management 5.9 

b) Improvement in quality of life  6.4 

c) Increased citizen participation in decision making related to the Ebro River 
Basin Plan 

7.4 

d) Increased gender equality related to the case study 5.4 

Environment
al 
performance 
[ENP] 

a) Improvement in water quality as a result of the process 7.5 

b) Maintaining or restoring biodiversity because of the planning process 7.1 

c) Improvement in disaster safety  7.5 

d) Increased environmental awareness  7.6 

Overall performance (generic, economic, social, and environmental performance) of the 
case [OP] 

7.4 

 
The progressiveness of water institutions based on factors such as effectiveness, flexibility, 
adaptability, technological applications, innovation, openness to change has been evaluated by 
some of the respondents: 
 

• CHE has achieved the involvement of stakeholders in decision making, implementation 
and compliance 

• CHE has an excellent Water Planning Department, also those in charge of hydraulic 
works and water control. On the other hand, it is not so strong regarding the hydraulic 
public domain management: it is slow, inefficient and too attached to the rules. 

• CHE has provided an example of transparency and of an open attitude to the different 
stakeholders involved in the case study. It has done an excellent job in transmission of 
information, collaboration with other administration levels, and respect for user rights. 

• The water administration already had experience in planning and implementation of 
IWRM. The EU Water Framework Directive has introduced a paradigm shift that CHE 
has tried to incorporate into its new Hydrological Plan. It has given due weight to 
completing of regulatory structures, even though some conflicts with environmental 
objectives remain. 
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Annex 2. Summary of the interviews 
 

1.  Rogelio Galván Plaza, Project Manager of the Ebro Hy drological Plan 
(Confederación Hidrográfica del Ebro )  

 
1) Water and green growth 

• Ebro is a semi-arid basin; this makes water a critical element for economic activity and 
ecosystem preservation and a key driver for green growth.  

• In recent decades, environmental problems linked to the use of water have emerged. By 
solving these difficulties, economic activity has become more sustainable, and new 
positive externalities have appeared. This is the case with irrigation modernization and 
wastewater treatment, actions that create new jobs and enhance economic efficiency. 

 
2) Influential reforms 

• The implementation of the WFD has been crucial to deepening into line of actions 
already in place that have now seen a major boost. 

• CHE technical staff is multidisciplinary and has opened itself to public participation, and 
taking into account new aspects to achieve good water status in most of the basin’s 
water bodies. Now the approach to economic development and environmental 
preservation is more holistic. 

• More than a concrete initiative, the integration of all actions in the framework of a 
comprehensive management plan and programme of measures is to be highlighted. 

• In the last 15 years, Ebro has passed from 30% to 45-50% of sprinkler and drip-irrigated 
areas. 

 
3) Measures of the Plan with the greatest potential  to generate green growth 

• In the Ebro basin the agri-food complex and its activity is closely linked to water, 
including irrigation, livestock and agri-business. All measures aimed at improving the 
water use in this complex are very positive, enhancing productivity and, at the same 
time, reducing pollution reaching water ecosystems. Thus the potential to generate 
green growth is maximized. 

• Also sanitation and wastewater treatment —particularly its extension to minor villages— 
must be mentioned, opening possibilities for highest quality-demanding supplies and 
giving rise to new recreational activities (sailing, rafting, fishing, adventure tourism).  

• The restoration of rivers, streams and wetlands is also supported by enhanced water 
quality. 

 
4) Technological innovation 

• All activities related to the monitoring and decision-making based in real-time acquisition 
of data (SAIH). 

• The reuse of irrigation return flows, saving water and reducing pollution, like in the case 
of Bardenas irrigated area. 

• Aquifer recharge, to be implemented in Alfamen groundwater body. 
 
5) Obstacles 

• Many measures require significant public investment and budgetary constraints arising 
from the economic crisis cast shadows on compliance of the programme of measures. 
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• On the other hand, divergence among water policies from the various Autonomous 
communities may hamper the application of homogeneous criteria under the river basin 
unity principle. 

 
6) New measures?  

• Ebro HP is comprehensive but budgetary allocation may be insufficient. 
• Some regulatory measures are important to ensure a more rational and flexible water 

allocation, such as: environmental flows, limitation to concessions periods, and rules for 
the joint exploitation of groundwater bodies. 
 

 
2.  Manuel Omedas Margeli, Head of the Water Planning O ffice ( Confederación 

Hidrográfica del Ebro ) 
 
1) Water and green growth 

• From a holistic point of view, water use in the Ebro basin is decisively contributing to 
sustainability and also to neutralize Spanish water footprint, also releasing other 
territories from environmental impacts. 

• Sanitation and water treatment, restoration of rivers, efficiency in irrigation are also 
linked to improvements in environment and green growth. 

 
2) Influential reforms 

• Hydrological Plan is firmly committed to green growth. The limiting factor is primarily the 
lack of financial resources, because most of the investments in the Plan are sturdy and 
long-term, profitable for society as a whole. 

 
3) Measures of the Plan with the greatest potential  to generate green growth 

• The vast majority of measures are strictly related to green growth. Approximately 54% 
are focused on achieving environmental goals and so closely related to green growth: 
wastewater treatment, the modernization of irrigation schemes avoiding diffuse pollution, 
environmental checks for irrigation areas, water metering, water reuse. 

• Other actions in the medium and long term have a significant green growth effect: water 
management networks, enhancement of water regulation, R+D initiatives, particularly, 
the assessment of the impacts of measures on water environment. 

• A fundamental aspect of green growth is the management of water as a renewable 
energy vector. Water management and energy management must be coordinated. 

 
4)  Technological innovation 

• Currently there are gaps of knowledge regarding the functioning of water ecosystems. 
Also the effects of a massive water reuse intended to protect the fragile water 
environment of the Ebro must be analyzed. 

• The use of renewable energy sources in water management and the use of water as an 
energy vector. Sustainability of energy can be even more important than water, and the 
later can be essential for a proper management.  

• SAIH and SAICA networks are also important innovations. 
 
5)  Obstacles 

• The main obstacle is the lack of budgetary compromise from the government and 
competent authorities to cope with water planning objectives. The completion of the Plan 
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must entail a monitoring and surveillance such that the expected environmental 
objectives should condition administrations budgets. 

 
6) New measures?  

• The most important aspect is compatibility between water management and energy 
management.  

• The institutional strengthening of Basin Organizations and river basin management, 
transcending administrative boundaries. Focusing through the lens of the natural region 
of the river is much more effective and beneficial than a number of fragmented 
interventions. 

 
 
3.  Tomás Sancho Marco, President of the World Coun cil of Civil Engineers 

(WCCE) 
 
1) Water and green growth 

• In the past two decades Ebro, in partnership with regions and users, has driven water 
management to the concept of sustainable development and green growth. CHEbro 
website, the information provided and its approach is proof of this change. 

• Firstly oriented solely to infrastructure investment (this was 50 years ago), secondly 
integrating exploitation, and from the 1990s evolving to water management 
(professionals from many disciplines have been incorporated). 

• In parallel, last improvements in infrastructure supply are under way, completing pending 
regulations; but most work is being developed towards management, to improve 
efficiency and allocate resources in a more efficient manner. 

 
2) Influential reforms 

• Water law has evolved in a very positive way, both the state and regional levels. 
Paradigm has changed from a static definition of water rights to water planning and 
management. 

• Moreover, discharge fees have allowed Autonomous Communities to develop very good 
infrastructure and better management of wastewater treatment and sanitation. 

• The risk of the basin unity principle being lost and substituted for Autonomous 
Community powers was stopped by Constitutional Court. This has been positive for the 
predominance (and modernization) of management over simply building new 
infrastructures and, thus, for green growth. 

• Powers in the Confederation Water Council is roughly distributed in one third for Central 
Government, one third for Autonomous Communities and the remaining one for users. 
Counterbalance among parts and the participation of users in the decision making 
processes guarantee the future enforceability of the agreements. 

• Certain issues should be improved, particularly the coordination among agricultural, 
energy and water policies. The concept is that the water must be at the service of other 
sectors; inputs and coordination are needed to be more helpful in this regard. 

 
3) Measures of the Plan with the greatest potential  to generate green growth 

• Ebro must put emphasis on many issues at a time, e.g. quantity and quality problems 
must be faced jointly. 

• Pending regulations in some specific locations must be completed since they help water 
allocations in a compatible way, for both the needs of ecosystems and productive uses. 
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• Interventions on quality are also important for a sound and sustainable green growth. 
Three lines of work have to be mentioned: 1) an efficient allocation of resources so that 
applications that are not sustainable or too inefficient to generate enough growth may be 
put out of consideration; 2) sanitation and water treatment that must be expanded to 
smaller towns, but on an adequate scale and financial and maintenance scheme; 3) the 
modernization of irrigation understood as a way to avoid over use and diffuse pollution 
so that no insecticides or fertilizers reach the water ecosystems. In this regard the 
modernization of irrigation is essential. 

 
4) Technological innovation 

• The Automatic Hydrological Information System (SAIH) and Automatic Quality 
Information System (SAICA) are sources of data that have enabled managers to make 
decisions on an informed basis. SAIH’s effectiveness was tested by two successive 
floods in the first year of commissioning (1997) and it can be said that the damage 
avoided in both events served to pay for the entire installation. 

• The Biological Quality Networks (red CEMAS) are also enabling a much better 
understanding on issues of water quality and its impact on ecosystems. 

• Many new challenges have arisen in water planning and management, as a 
consequence of the implementation of the Water Planning Instruction and European 
Guidance Documents. The determination of environmental flows have been established 
to evaluate the needs of river channels and ecosystems. 

• Other examples of technological tools / solutions are: mathematical models for the 
simulation of water allocation strategies, water quality and quantity modeling, including 
snow melting modules. Models have also helped to better manage droughts and floods. 

• All these tools influence green growth through enabling better management of water so 
that more resources are available and decisions are taken on more solid grounds. 

• Finally, improvements have been made in domestic water supply, by means of 
infrastructure providing best quality resources for strategic demand (Zaragoza, 
Pamplona, Huesca and Lleida). 

 
5) Obstacles 

• The use of the basin as a management unit has finally been preserved. 
• The water cycle is poorly funded, also the Confederación (CHE). With the available 

budget, it is difficult to maintain a high technological level, such as for: appropriate levels 
of security in dams; laboratory and control networks; an expert and multidisciplinary 
professional team that manages and knows both surface water and groundwater 
quantity and quality. Also urban water supply system is underfunded.  

• The price of water does not adequately cover costs of water services (including 
operation and maintenance of hydraulic works) nor reflect environmental externalities. A 
moderate increase of the prices could be enough, but it is vital to avoid accumulation of 
“management deficit” that would hamper green growth. 

• There are also risks of predominance of economic interests, potentially deteriorating 
social and environmental balance. Some rural and mountain areas have a special 
sensitivity. 

 
6) New measures?  

• The coordination of water planning with energy and agri-business must be improved.  
• Modernized irrigated areas are now more energy dependent. The life cycle of the whole 

process should be taken into account. Moreover, the social and environmental costs are 
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not well integrated in the financing. In this sense, distinction should be made between 
types of irrigation, for example, which are competitive and which have a social purpose. 

• Coordination mechanisms as well as the various aspects of socio-economic analysis are 
not sufficiently explicit. 

• Greater emphasis on a more ambitious dam safety and maintenance program would be 
necessary. 
 
 

4.  José Albiac Murillo, Centro de Investigación y Tecnología Agroalimentari a de 
Aragón  CITA - Food Technology & Research Centre of Aragón  

 
1) Water and green growth 

• The advantage of the Ebro basin is that the pressure of population and economic 
activities is not high. Agriculture is not very intensive in relation to other models along the 
Mediterranean coast (e.g. greenhouses), with less pressure on the extraction and waste 
management and reduced pesticide and nutrient loading. The basin is therefore in good 
status in comparative terms with other Spanish basins. 

• The Confederation does a very good job managing water resource, probably the best 
RBO of Spain along with Júcar. 

• Another positive feature is cooperation. Spain's advantage over other countries is the 
institutional aspect. Users are within the RBO and are involved in decision making, so 
that agreements are prone to be implemented and this is a key condition for moving 
towards sustainable development and green growth. 

• The predominance of surface water and irrigation communities also facilitates 
cooperation and the adoption of reasonable policies. Collective action in groundwater is 
more complex although in Spain there is a very good example of cooperation in the 
Eastern Mancha aquifer. 

 
2) Influential reforms 

• The Confederation follows the guidelines of the Central Government. WFD emphasizes 
the environmental aspects. Even before WFD major investments were made in 
sanitation and wastewater treatment plants, leading to lower pollution. After the National 
Irrigation Plan, €6,000 million were invested in irrigation modernization, helping to 
reduce both point and nonpoint pollution and salinity. It must be pointed out that 
irrigation modernization increases efficiency but reduces the quantity of water in the 
basin; this is demonstrated by several studies. Irrigation modernization should be linked 
with reduction in concessions, but this is complex. 

• WFD has been formulated by northern European countries and focuses on quality 
problems and flooding. By contrast, drought is not addressed by WFD, nor are 
environmental flows, which in Spain were already considered in the previous 
Hydrological Plan. 

• Water exchange centres are possible after 1999 Water Act but have not worked as 
expected where applied (Segura, Guadiana and Júcar), with little actual reallocation 
except during some drought periods.  

• From the legal realm, the most important event has been avoiding the disintegration of 
the confederations, which had begun in Guadalquivir, and tried in the Douro and the 
Júcar. These tensions have had much impact on the delay of planning documents. 

• Regarding administrative reforms, works intended to have a register of concessions and 
land use are very important. Without collaboration of users, registration is difficult, 
especially for groundwater. 
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• The principle of public participation in the sense of enhancing citizens' concern is more a 
matter of marketing. What really matters is the cooperation of stakeholders, those who 
must take care of the resource. 

• They have more concerns beyond investing in modernization expansion, except in cases 
such as irrigated areas motivated by social concerns. 

• With regard to energy policy, hydropower is well developed and there is not much 
remaining potential, while the development of renewable energy has slowed down 
dramatically. 

• Water prices as a measure for better allocation may work for urban supply but not for 
irrigation because water is a communal good. To be effective prices should increase to 
such levels that impact for the sector would be very serious. In the Ebro, with corporate 
management it has been possible to reduce allocations by agreement in drought 
periods. Cost recovery makes sense, but not prices as a mechanism for reallocation. 

• Institutional arrangements among stakeholders are more useful than demand 
management (the option postulated in the European Commission’ “Blueprint for Water”). 

 
3) Measures of the Plan with the greatest potential  to generate green growth 

• Modernization of irrigation schemes, sanitation and water treatment (even reaching 
tertiary treatment when necessary) account for most of the budget. 

• The protection of the delta should not be at the expense of the rest of the basin 
ecosystems. 

• There are small measures in budgetary terms, which are important, such as properly 
maintaining SAIH, hydrological and forest protection, river restoration, control of water 
intakes. 

 
4) Technological innovation 

• SAIH, wastewater treatment, modernization and automation of distribution networks, 
especially in irrigation. (The collaboration with the administration has so much potential: 
precise knowledge of nutrients, return flows) 

• Riegos del Alto Aragón’ Irrigators Community is introducing renewable energy but recent 
cuts in subsidies make it difficult. 

• Valuation of ecosystem services is being promoted by the European Union and 
worldwide. It is one element but the political decision-making will not address the value 
of ecosystems. Again, institutions are the key for ensuring sustainability. 

 
5) Obstacles 

• Management is good, pressure is moderate and no major obstacles are present in the 
Ebro basin, especially in comparative terms with other basins. 

 
6) New measures?  

• More emphasis should be placed on diffuse pollution from the knowledge obtained from 
the network to control irrigation return flows. It might be interesting to involve allocation 
boards, irrigators and autonomous communities.   
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5.  Miguel Ángel García Lapresta, Support Team for drafting the Ebro 
Hydrological Plan (Zeta-Amaltea, S.L.) 

 
1) Water and green growth 

• The water-related economic activity improvement is twofold: increased efficiency, i.e., 
less water per unit of production, and improvements in the treatment of water effluent 
from production processes. These improvements were present in the productive 
processes and at treatment stage, as well as in the research and manufacturing of 
equipment, such as membranes, intelligent multi-parameter sensors, bio regeneration, 
etc. Regulations on water, even though their implementation still needs improvement, is 
are a good instrument for advancing cleaner production systems and to generate 
knowledge and technology to help move in the right direction. More intensive use of 
economic and financial instruments are missing and could give further impetus in this 
direction. 

 
2) Influential reforms 

• The Hydrological Plan represents a breakthrough in public awareness and in the design 
of improvements aimed at green growth. However, we must be critical and not be 
complacent for these improvements to continue. Several reforms are necessary for the 
proper use of water becoming a key growth factor: administrative simplification, a more 
rigorous and transparent accounting system providing signals of water shortage; 
regulated water markets that allow to assign more efficient uses from the social and 
economic point of view, an assessment of the environmental services of water and 
associated ecosystems, and greater public – private participation - properly supervised 
and regulated. 

• Economic self-sufficiency would be a key element for management entities in driving the 
green economy. Another key factor would be better understanding of climate variability 
and hydrological uncertainty and analyzing the economic, environmental and social 
consequences. When a productive activity depends on water, in a scenario of scarcity, it 
is necessary to know the risks involved, and to have a mechanism for decreasing 
investments to reduce high risks.  

 
3) Measures of the Plan with the greatest potential  to generate green growth 

• The hydrological plans should be generators of technological innovation and therefore 
growth in the green economy. However, for reasons already discussed, there is still 
much effort required. One of the main mechanisms would result from adequately 
addressing the cost-effectiveness of the measures and action plans. This analysis would 
lead to a selective process of the most effective and economical technologies to reduce 
pollution. This would generate competition among companies by providing the market for 
advanced mechanisms to solve the main problems of the basin. This is already 
happening, but it would be desirable to improve. The first experience of this planning 
process will, no doubt, accelerate this type of analysis and thus green growth. 

• Furthermore, the crosscutting nature of hydrological plans represents an opportunity to 
generate innovative synergies in many other sectors of the economy necessarily in line 
with environmental improvements. 

 
4) Technological innovation 

• Hydraulic administrations are not direct producers of technology, although they need 
good technology to generate adequate knowledge to make intelligent decisions. In this 
sense, spatial data infrastructures (IDS Ebro), monitoring systems in real time, using 
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satellite imagery, numerical simulation models and decision support systems have led 
Spain to occupy a privileged place in the world in terms of planning and integrated water 
resources management, within the physical framework of the river basin. Moreover, 
water scarcity has also contributed to improving and modernizing irrigation and food 
production, improvements in industrial processes and in domestic water supply. 
However much remains to be done. The main problems of the basin, reflected in Interim 
Overview of the Significant Water Management Issues, are not being met at the right 
pace. 

 
5) Obstacles 

• The two main obstacles to promote green growth are: first the incomplete recovery of the 
real costs of water that would promote innovations in water efficiency and links with the 
energy sector, and would generate a healthy and productive competitive in water supply 
access. Second, more and better governance that would address the real challenges 
together is needed. It should be approached with maturity, sharing the same information 
and knowing the uncertainties, with no hidden interests, distortions or exaggeration of 
some positions. 

• It must be assumed that environmental issues are constraints that must not be exceeded 
if we are to ensure sustainable use of water. This will encourage innovations that tend 
not only to help the green economy, but also to help what is now called the blue 
economy. The latter is nothing more than an attempt to replicate the behaviour of nature, 
where everything is recycled and reused to generate wealth. This is strongly related to 
eco-design that should be incorporated into the Hydrological Plan. 

 
6) New measures?  

• Probably the current second water planning process provides an opportunity to correct 
the major mistakes and shortcomings of the planning model that was derived from the 
Water Framework Directive.  The need for greater connection of the planning process 
with management and operation of water resources systems should be emphasized. 
The approaches are still poorly coordinated, because the powers are fragmented and 
very difficult to harmonize properly. For example, the Programme of Measures should be 
greatly improved both at the design phase and for the generation and selection of 
alternatives, and for funding for their implementation. Also a more productive approach 
to water, which would require a broader vision, is relevant. This is because, although 
water planning is essentially preventive, Spain currently does not have the appropriate 
tools for the implementation of the legislation it generates. Unresolved problems and 
externalities, generated around the environmental aspects of water, force us to broaden 
the focus. 

• It is also necessary to raise additional resources for knowledge, economic analysis and 
dialogue. There is no reasonable comparison between the importance of water and the 
relatively small resources allocated to its management. 

 
 


