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Executive Summary

and protection of the environment. 

2 or 17.3% of Spanish 

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).

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 labor supply and proximity to markets in Spain and 
the rest of Europe.

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. 

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. 

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 

In the Ebro basin, the 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 
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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.

control, a realistic environmental flow regime, sustainable development, improved irrigation efficiency, balanced 

monitoring network. The Spanish Government approved the Ebro Hydrological Plan on the 28th of February 2014.

Setting the achievement of a good or fair ecological status of the water bodies as the main objective of river basin 

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 2010-15 had not been approved by the national government until 
the end of February 2014, the Program 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 

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 

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.  

implement the Hydrological Plan are described below. 

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 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 
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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.

Measures for promoting green growth need reinforcement.

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 

automation and control of water intakes. These measures are effective both for enhanced productivity (potential new 

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 

support and cost recovery.

and a more rigorous and transparent accounting system; providing signs of water shortages; regulated water markets 

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 agricultural productivity in the Ebro Valley, largely supported by a reliable supply of water for irrigation. 

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. 

Adequate financial investment and cost recovery are required.

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 along with other technical, administrative, and 

assistance from the government and competent authorities to cope with water planning objectives—cast shadows on 
compliance with the Program of Measures. 

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.

Protection of water bodies is essential for green growth.

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 

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 

contributing to the improvement of water status should be positively encouraged.

especially regarding the relationship between pressures and impacts on ecosystems and the effectiveness of the 
proposed mitigation or correction measures.

Public participation can contribute to local development in rural areas.

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

suggest amendments; and active participation of the concerned actors (stakeholders) and users.
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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 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 the restoration of rivers, streams 

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 the 
key to rural development, for example, by providing alternative development opportunities such as rural tourism. 

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 

areas where social objectives should be prioritized, and exceptions to full cost recovery of water prices permitted. 

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

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 center 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 industrial processes and in human supply. However much work 
remains to be done.

The hydrological plans should generate technological innovation and 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 

desirable to expand it. The experience of this planning process should accelerate such analysis leading to green growth.
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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.

Coordination and agreement among Autonomous Communities 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 

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. 

Recently-approved Hydrological Plan needs to be implemented.

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 

been implementing the Program of Measures.

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. T
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 Program 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 center 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 

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. 

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 the 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 

have become an integral part of water management in the 

basin.

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) 
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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 

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

decades-old water management policy based at the 

river basin level. The Ebro basin has been managed 

Ebro (CHE by its Spanish acronym, or Ebro River 

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)

river basin in Spain, covering 85,700 km2.

waters; this includes water licensing to private users, 

quality control, and environmental protection; and

of interest to or affecting more than one region within 

the river basin.

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—

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 

equity coupled with protection and revitalization of ecosystems.
4) Government of the Republic of Korea and World Water Council. 2012, March. Water and Green Growth Edition 1. Marseille. 

www.waterandgreengrowth.org.
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3. Case Study Methodology

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 

that framework. Saleth and Dinar define a 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 

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 

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 analyzed. Survey results and expert interviews are 

6) Research Center for Water Policy and Economy at K-water Institute. 2013, Sept. Lake Sihwa Water Quality Improvement 
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used to examine the current situation, and performance 

of the river basin management plan in the Ebro River 

It should be stated here that in this report the terms 

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 

within the basin plan. Thus, in response to the WFD, 

still called Hydrological Plans.

II. An Overview: Water Planning in the 
Ebro River Basin

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. 

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 
2 or 17.3% of Spanish 

territory. Rainfall is unevenly distributed in time and 

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).

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 labor supply and proximity to markets 

in Spain and the rest of Europe. The map of Spain and 

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
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2. Timeline for WaterPlanning and Management
Advances

Water planning and pol

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-

milestones in water planning and management in the 

III. The Case Study

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 

In the Ebro basin, the primary importance has
now been given to the environmental objectives of
water planning, including quality of water. The water 

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 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.

<Box 1> Significant Milestones in Water Laws, Policies, and Administration in the Ebro River Basin
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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.

Hydrological
are summarized later in this case study (see ox 2). They 

environmental objectives, pollution control, a realistic 
environmental flow regime, sustainable development, 
improved irrigation efficiency, balanced allocation of 

a commitment to cost recovery, and an extensive 

Government on 28th 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 

Management Plan and has helped make economic 
development compatible with environmental objectives.

1. 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 

describes some of the economic, social, political, 

environmental, and technological elements that 
influenced those decisions and that contributed to the 
achievement of green growth.

1-1. 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 its 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 

years in the late 1980s, the Spanish economy entered 
into recession in mid-1992. The economy recovered 

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. 

1-1-1. 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)
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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. 

70% of the jobs and 70% of the value added (constant 
2005 prices) in Spain comes from the service sector,9) 

sector grew at the fastest rate in 6½ years in January 
2014 and even took on staff, adding to signs that the 

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.

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 

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. 

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)

<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

10) Ibid. 
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In June 2013, the International Monetary Fund (IMF) 

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 since 2011, according to data from the 

14). The country's 
GDP grew 0.1% in the July-to-September period, after 

15) According to INE, 
GDP expanded a further 0.3% in the fourth quarter, the 

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%. Currently, spain has the second 
largest jobless rate in the EU. However, the number of 
unemployed persons recorded its largest decrease in 

17)

Spain’s downward spiral has stopped and growth 
has returned. The Madrid stockmarket 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. Also, 
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 

and families are still reducing their debts, keeping money 
out of the economy. 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 

encouraged the financial markets; Spanish banks are 
ready to start new lending to small businesses. Also, 
banks themselves are reviving after their bail-out. 

Employment remains the main worry. With salaries 
frozen, new job creation is needed to boost the 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)

17)  Ibid.

there-new-mood-hope-over-spains-economic-prospects-mend. Accessed 12 Feb 2014.

there-new-mood-hope-over-spains-economic-prospects-mend. Accessed 12 Feb 2014.
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1-1-2. Economic Situation in the Ebro River Basin

has generally fared better than that in Spain as a whole. As 
can be seen from F
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.   

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.

The agri-food complex that gives the economy of 

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

Ebro is also used in cooling nuclear and thermal energy 
plants.20)

<Figure 2> Gross Domestic Product Per Capita in Spain by 
Region, 2011 (Thousand euros)

<Figure 3> Gross Domestic Product in Current Prices (million 
euros): Spain and Ebro RBD

<Figure 4> GDP Interannual Variation (Current Prices), Spain 
and Ebro River Basin District
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20)
M (eds.). The Ebro River Basin: The Handbook of Environmental Chemistry. Springer, 10.

in the food industry (thousand euros); Superficies 

Irrigated agriculture covering an area of 700,000 ha in the 
valleys of the Ebro (see Figure 5) and its main tributaries is 

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 labor 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

average water runoff in the basin). The system uses more 
than three billion m3

power plants.

<Figure 5> Elements of the Agri-food Complex in the Ebro River Basin 
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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 

different as well as 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 

also a natural aesthetic and scenic value in which aquatic 
ecosystems are particularly relevant.21)

1-1-3. 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)

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 

the total population of the country, the population density 
2 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 

<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



Spain Ebro River Basin: Sound Water Planning Supports Green Growth ● 557

inhabitants. While that percentage rose to 26.8% in 2012 
(Table 2), it has remained quite steady. 

% and the 16-64 age group was 68% of the population 
(see F
after centuries of net emigration, Spain has recently 

the modern history. 

<Figure 7> Population Pyramid among Spaniards and Foreign Residents by Age Group, 2011 

<Figure 6> Population Density of Spain, 2009

25)
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According to the census data, there were over 5 
million foreign residents in Spain in 2011, majority from 
North Africa, Latin America and other EU countries (see 
Figure 7). However, many immigrants returned home 

crisis. About 48% of the population is in urban areas, 
38% in intermediate areas, and 13% in rural areas.

1-1-4. Population Trends in the Ebro River Basin  region

Castile-La Mancha, Castile-Leon, Catalonia, La 

Community).26)

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). 

square kilometre, less than one fifth of the average in 

population density.

The population density is heterogeneously distributed 

Zaragoza, Vitoria, Logroño, Pamplona, Huesca, and 
Lleida in the center 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 

2).28)

1-1-5. 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 

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 

<Figure 8> Population Growth Rates: Spain and Ebro River 
Basin (Census)

28) Barcelo, D. and Petrovic, M. (eds.). 2011. The Ebro River Basin: The Handbook of Environmental Chemistry. Springer, 10.

<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%



Spain Ebro River Basin: Sound Water Planning Supports Green Growth ● 559

<Figure 9> Level of Income Inequality in Spain and EU as a Whole

<Figure 10> Human Development Index in Spain, 1980 and 2010 by Thirds (Low, Medium, and High)

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 

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.

1-2. Social Factors

1-2-1. 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). 
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29) 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.

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. 

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 

País Vasco), 
Navarra, Catalonia, Aragon, and La Rioja are well above 
0.85.

1-2-2. Health indicators 

The Ministry of Health and Social Policy provide health 

indicators to assess health improvements in Spain. At 
the national level, life expectancy was above 80 years in 
2007, placing Spain in the leading group of EU Member 

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.

<Figure 11> Human Development Index by Autonomous Communities
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and Social Policy, 2009

12a. Disability-free Life Expectancy (DFLE), by Autonomous Community. 
Spain, 2007

12b. Percentage of Population Evaluating Their Health as G Very 
Good, by Autonomous Community. 

<Figure 12> Health Indicators by Region in Spain, 2007

1-2-3. 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 

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 

humanities, and medicine — and the superior technical 
schools offer programs 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 

up to 47% has only lower elementary stage education, 

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. However, the majority of people in Spain are 
still Catholics.

<Figure 13> Education Levels by Percentage of Population and OECD Country
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1-2-4. 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 

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 

linked to the water element, from skiing to navigation 

the region.

1-3. Political Factors

1-3-1. 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.

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 

nationalisms along with Spanish nationalism. Therefore, 
Spain did not experience a national cultural unification, 
and the peripheral nationalism remains strong in Catalonia 

31)

General Francisco Franco’s dictatorial regime (1936-
1975) tried to enforce centralization as a way of 

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 

(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 

to autonomy or self-government for them, through the 

Thus the constitution of 1978 divided Spain into 17 
autonomous communities and two autonomous cities. 
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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.

of the Union of the Democratic Center party from 1977 

Spanish Socialist Workers’ Party, led by Felipe Gonzalez, 

won an absolute majority in both chambers of the Cortes 

Spain for the next 13 years, during which period Spain 

Minister Gonzalez greatly modernized and economically 

developed Spain during the period 1982-1996, closing 

the gap with other European Community members. 

contemporary, and open society.

The two predominant political parties are the Spanish 

(PP). The main regional parties that also play important 

Party (EAJ-PNV); Convergence and Union (CiU); 

and the Socialists’ Party of Catalonia (PSC). Peripheral 

nationalism continues to play a role in Spanish politics.32)

Party, obtained a relative majority in Congress. Aznar 

moved to further liberalize the economy, with a program 

of complete privatization of state-owned enterprises, 

labor 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, 

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 

the construction industry collapsed, along with property 

values, and several banks were in need of rescuing or 

consolidation.
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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 

candidate for the Socialist Party in 2011, was elected as 
the secretary general of his party in 2012, and is now the 
leader of the opposition in Parliament.

1-3-2. Effect of Political Factors in the Ebro River 
Basin33)

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 

government of the Socialist Party between 1993 and 

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 

interests surrounding water management. Economists 
and environmentalists invoked the principles of 
efficiency and conservation to substitute the supply-
based engineering 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, 

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.

this period though eventually approved in 1998. It was 
agreed that they should be in place before drafting the 
Water National Plan.

The second stage [polarization] includes two Popular 

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 

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 

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 

34) Font, N. and Subirats, J. 2010. Water Management in Spain: The Role of Policy Entrepreneurs in Shaping Change: Ecology 
and Society
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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 

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 

the Ebro River transfer and quickly adopted the AGUA 

than 100 initiatives, including the construction of water 
desalination plants and the creation of public water banks 
(the implementation of centers of exchange of water 

was approved). In addition, the program 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 

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. 

A new National Water Plan is being announced after 

of the debate, advocated by the east coast regions and 

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.

1-4. 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. 

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).

35) OECD (Organisation for Economic : Cooperation Development). 2004. Environmental Performance Reviews: Spain
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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 

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 

during the period, it still remained at over 11% in 2004, 

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  
the 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. 

Figure 14.

Within the Spanish constitutional framework, 
environmental legislation evolved positively and 

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 

<Figure 14> Protected Areas in the Ebro Basin (Zonas Protegidas) 
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36) OECD (Organisation for Economic : Cooperation Development). 2004. Environmental Performance Reviews: Spain

regions have also adjusted their legal frameworks. The 
Sectoral Conference on the Environment and Sustainable 
Development and the network of environmental 
authorities provide coordination between the central 
government and the autonomous regions, including for 
the 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 

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 

restructuring and phasing-out of subsidies.

Despite the positive environmental improvements in 
the 1990s and 2000s, Spain still faces major challenges 

2

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 

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 

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, 
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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. 

Moreover, in November 2007 a national sustainable 
development strategy38) was issued in consultation 
with several ministries and autonomous regions. The 
document addresses environmental sustainability, 

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 lightof the 
poor economic and social situation.

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 
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.

made 46 recommendations that could help strengthen 
Spain’s environmental progress in the context of sustainable 

<Picture 1> Congosto de Olvena, Huesca Province, Aragón 
Autonomous Community, Ebro Valley 

Los Organismos de Cuenca en el 
siglo XXI”
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development. Some of the recommendations that were 

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;  

requirements to restore and protect river habitats; 
Complete national plans concerning sewerage, 
wastewater treatment, and sewage sludge; 

and promote effective and efficient management of 
urban water services through rigorous monitoring of 
water quality and strategic planning by utilities; 

National Irrigation Plan; 

of groundwater resources; and

relationships between water and economic variables 

ii) systematic analysis of the microeconomic conditions 
facing key water users; and iii) a systematic review of 
subsidies for water supply and treatment infrastructure, 

the maintenance and upgrading of facilities.

1-4-1. Ebro Basin: Establishing Environmental 
Objectives

given to setting the environmental objectives for water 

Section IV. 3) is 
that at least 85.3% of river water bodies will attain good 
ecological status by 2015.39) It is against this objective 

that competing demands of water users and other 

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 

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 

the habitat conditions. The minimum environmental 
flows decided upon will be verifiable and enforceable 
through the monitoring network of gauging stations. 

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 12 key elements in 
the Hydrological Plan. 

Moreover, the water planning process for the Ebro 

combination of projects aimed at restoring the water 
environment. They include an ambitious program for 

treatment and water reuse projects combined with a zero 
tolerance program to control pollution discharges. 
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combining intake, transport, treatment, distribution and 
efficiency projects throughout the entire river basin. 
These programs 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 removal of 
polluted sediments, the control of invasive species and 
other measures aimed at improving the ecological status 
of the river basin ecosystem.

1-4-2. Effects of Environmental Factors

As part of its obligations under the EU Water Framework
Directive, environmental objectives are prominent 

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.

1-5. 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 
Figure 15, 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 

<Picture 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 )

40) MIT (Massachusetts Institute of  Technology). n.d. Explore the Cutting-edge Technologies Emerging from Spain Today. MIT 
Technology Review
icex.technologyreview.com (Accessed 16 Feb 2014)
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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. 

1-5-1. Information and CommunicationsTechnology
(ICT)

In the information and communications technology 
(ICT) areas, Spain’s two largest ICT companies and world 

These companies have provided international solutions 

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.

A number of key factors in Spain have encouraged 

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 

in information processing and in security systems that 
protect a user’s digital data and all the person’s electronic 

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 

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. 

1-5-2. 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 connection to the greater European 
power grid, created favourable conditions for renewable 
energy in Spain, particularly solar (both photovoltaic 

<Figure 15> Gross Expenditure on R & D (GERD) in Spain, 
2000-2010 (index 100 = 2000).
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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 

technology from wind-turbine leader Gamesa, which 

supplied 152 turbines. Spanish companies design critical 

parts and systems to support these massive renewable 

energy installations. 

1-5-3. Desalination

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

2013).45) The original plant in the Canary Islands used 

the Middle East, but now most of the plants use reverse-
osmosis technology.

Spanish companies operate in regions including South 

Europe’s largest seawater desalination plants (120,000 
m3

Spain's southern coast, at Carboneras in Andalusia. It 
is a reverse-osmosis plant, and represents the efforts of 

and around the world. In 2009 the largest seawater 
desalination plant in Europe was installed at El Plat del 

m3

46) The plant supplies 20% of 

The Spanish companies that provide a wide variety of 
parts for desalination plants have improved both cost and 

ways to couple desalination with renewable energy to 
provide sustainable, ecological solutions for communities 
in developing countries.47) The government of Spain 
supports desalination as a method of dealing with water 

47) MIT Technology Review
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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. 

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.

1-5-4. Technical Institutes and Universities in the 
Ebro Region

institutions for science and technology in the country, 
including 23 universities, many technical and engineering 
centers, and 27 science and technological parks (parque 
científico y tecnológico).48) Among the institutions for 

students in science and engineering. In 2010-11 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 center 
of water resources training and development. This has 
been recognized by the United Nations, which located 
the UN-Water Decade Program 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’, 2005-2015.

Zaragoza, a town of 680,000 (2012) people in the 
middle of the Ebro Valley, already had a reputation as a 
center for good practices in water use. In 1997, the city 

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 program49),
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 program cooperated with local businesses that sold 

51) The waterworks of Zaragoza 

would meet the requirements set out by the EU WFD 
and that enabled it to compete for funding under the 
LIFE program.

The government of the autonomous community of 

support and expertise. A number of private businesses 
from the banking and water technology areas also 
contributed, having recognized the long-term economic 
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benefits of the project. During the LIFE program, 
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 program 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).

1-5-5. Data Collection and Dissemination

the Automatic Hydrological information System (SAIH) 

gauging stations (levels and river flows in the basin); 

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 

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 

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.

1-5-6. 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 

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. 

1-6. 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 

<Picture 3> SAIH Ebro Control Center

<Figure 16> Automatic Hydrological Information System 
(SAIH) of the Ebro River Basin
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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, 

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. 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.

2. Water Governance and Institutions

2-1. The EU Water Framework Directive52)

the European Parliament and of the Council) established 

policy. The Water Framework Directive or WFD was 

and valuable habitats, protection of drinking water 
resources, and protection of bathing water;

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;

natural geographical and hydrological unit;

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 

Public Participation process, so balancing the interests 
of citizens, interested parties and non-governmental 

Commission
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and

Community's water legislation by replacing seven of 

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 

of waters in the basin;

and the remaining “gap” to meeting these objectives;

river basin to feed a rational discussion on the cost-
effectiveness of the various possible measures; and

called Program of Measures.

The WFD sets out deadlines for each of the requirements 

This process is a cyclic one, as illustrated in Figure17.

under the principle of “no further deterioration of water 

November 2007.

<Figure17> River Basin Management Planning Process

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 programs 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
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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 

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 theyare the 
result of new sustainable human development activities 

the water body cannot for reasons of technical feasibility 
or disproportionate cost be achieved by other means, 

2-2. State-driven Institutions54)

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 20thcentury, 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.

2-2-1. Administration and Law

of Agriculture, Food and Environment is responsible 

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 

relevant sectoral or regional plans affecting hydrological 
planning.

Most of these State functions are also embodied in the 

for inter-regional basins.

management of intra-regional riverbasins, 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 the 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 

54) Font, N. and Subirats, j. 2010. Water Management in Spain: The Role of Policy Entrepreneurs in Shaping Change. Ecology 
and Society

Comparative Study of Pressures and Measures in Major River Basin Management Plans
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have the same type and level of institutional development 
with regards to water management. 

which six are international, sharing water courses with 
France to the northeast —this is the case of the Ebro 

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 

of hydrological plans was approved in 1998 by Royal 

inter-basin water transfers, with the subsequent adoption 

The main legal acts that currently determine water 
management and administration in Spain are listed 

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)

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 programs: 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).
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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 

impeded from implementing the Program of Measures.

The Program of Measures is the genuine core of the 

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.

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.

where appropriate, contributions arising from public 

consultation.

2.The proposal is subject to review by the Water Council 

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.

Council [CAD], which is in charge of collecting and 

providing information and fostering public consultation 

and active participation. In addition, it can give its 

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 

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 

membership the public administration has a dominant 

position.
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2-3. Ebro Basin Institutions and Policy

2-3-1. Administration and Institutions55)

In Spain, Hydrographic Confederations (or River 

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 

(CHE), was made by Royal Decree on 5 March 1926, 

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 

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.

2-3-2. Policy Framework

The framework for planning and management of the 

<Figure 18> Organizational Chart of the Confederación Hidrográfica del Ebro (Ebro River Basin Confederation)
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Hydrological Plan, which has recently been approved by 
the government. The Program of Measures is formulated 

(i) Compliance with environmental objectives, 
grouping 131 actions intended for the achievement of 

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-
programs.

(ii) Meeting human water needs includes 104 actions 
projected for the adequate supply of water to support 

for hydropower, 46 for irrigation, 41 for multipurpose 
schemes, and five are other. This section includes nine 
sub-programs.

(iii) Extreme events include 20 measures designed to 

related to environmental restoration, three for meeting 
demands, and 11 other. This group comprises 12 sub-
programs.

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

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).

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 

and Tarrega) because of specific problems require less 
stringent objective to be adopted.

The yearly volume of water needed for human 
supply has been estimated at 480 hm3 for the whole 

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 

the quality of supply is sub-optimal.

to small population centers, even below 2,000 
inhabitants, as well as those in sensitive areas.

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 

produce quality raw materials in highly mechanized 
irrigated areas by promoting new irrigation schemes. 
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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, 

and management of flood risk) and starting actions for 
flood protection by establishing flood plains as green 
infrastructure. Flood management is expected to assume 
around 15% of the planned investment.

and thresholds establishing onset, ending, and severity 

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.

that CHE, the ministry, and the stakeholders have been 
negotiating for the last four years has 12 key elements 

essence of a policy for water management in the Ebro 

Hydrological Plan.56)

2-3-3. 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 

57)

1) A socialopportunity 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 
centers 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. 

<Box 2> Ebro River Basin Management Plan, 2010-15: 12 Key 
Elements
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The balance of power within the CHE may be 

representatives; one third for the autonomous regions 
representatives; and one third participation is conducted 

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.

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 

The Users’ Assembly is comprised of 397 members 
and represents those users participating at the Allocation 

Committee;

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 

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 
government. It also includes representatives of CHE 
(non-voting), the Ministry of Agriculture, Food and 
Environment, and the Ministry of Industry, the company 

other users..

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 
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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 

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 the 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 function is essential. Considering that 

Council, and pending the constitution of new Water 

still has a role in monitoring, discussing and validating 

hydrological planning documents, and activity proposals 

emerging from the participatory process.

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 

onerepresentative from each of the nine Autonomous 

Communities of the basin; and three representatives of 

The Ebro River passes through nine Autonomous 

Castilla y Leon, Catalonia, La Rioja, Navarre, Comunitat 

irrigation channels, and infrastructure of overriding 

public interest for the Autonomous Community;

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. 

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. 

<Picture 4> Public Participation Meeting, Ebro River Basin 
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2-3-4. Regulatory Framework

According to Spanish Law, any action or use of public 

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 

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).

2-4. Market-oriented Institutions

2-4-1. Water Rights

Surface water and groundwater have been in the 

public domain since 1985. In order to be able to use 

a previous water use allocation that is included in the 

on pre-existing users. Licenses are time-bound and are 

shorter than 75 years. They are discretionary, and they 

The granted water must remain ascribed to the uses 

<Figure 19> Spatial Query on SITE Ebro
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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 

agreements) and water rights exchange centers can be 

overexploitation. Information on quantity allocated 
by type of use or total amount of water is not clearly 
summarized in planning documents. However, Ebro 

2-4-2. 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 

mergers in the framework of the restructuring of the 
public sector, currently there are only three companies 
dependent on the Ministry of Agriculture, Food, and 

S.A.) is the main instrument of the Ministry for the 
development of the AGUA Program 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 

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)

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 

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 tariffs chargeable to the users for the 

<Picture 5> Flix Reservoir Decontamination (Treatment Plants 
and Enclosure Area's Aerial View)
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<Figure 20> Suppliers of Water to the Provincial Capitals

companies

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 

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.

2-4-3. 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 (2008-16) 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. 

regulated under binding state planning.
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2-4-4. Private Sector Contributions to Irrigation
E

The private sector has also been at the forefront in 
producing water-saving irrigation technologies. The 
Spanish Water and Irrigation Manufacturers Association 

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.  

AFRE currently includes 43 manufacturing members 
and 38 other organizations in the water technology sector 
(installation and engineering companies, technology 
centers, media, institutions, public administrations 
and associations) members. All AFRE members have 
factories located in Spain, and some have production 
centers 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 centers 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.

2-5. Community-centered Institutions

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.

The local authoritiesare responsible for water supply 

<Picture 6> Drip Irrigation in the Ebro Valley 
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(link)]. To fulfil their functions, they rely on technical 
and financial support from the agencies of the central 

from the Autonomous Communities. The Central 
Government will only intervene in case of actions of 
national Interest and after agreement with the local entity.

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 

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.

The level of active involvement has been particularly 

A working group of 13 experts from academia 
was created, covering various technical and scientific 
specialties and geographical knowledge. These experts 

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 various competing sectors. At 

sectoral forums have been conducted with a total of 245 
attendees.<Figure 21> Levels of Public Participation 

Framework Directive

<Picture 7 and 8> Meetings with Representatives of Recreational Activities Sector (Left, 2006) and Energy Sector (Right, 2007)
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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.

IV. Performance of Water planning 
and Management in Ebro Basin

In formulating the Program of Measures for the Ebro 

Ebro (CHE) and its partners drew up the Program of 

Measures, based on an analysis of the feasibility for each 

impacts and mitigation measures, particularly on 

protected areas, as well as the expected impact on water 

body status;

the lifetime of the project to obtain some indicators of 

viability and parameters for cost recovery assessment; 

and

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 next.

1. Generic Performance

According to the respondents to the questionnaires, 

the degree of achievement of the objectives outlined the 

Some factors contributing to the successes of the 

Administration;

participation, technical studies; and

Act. The previous one had become obsolete.

Some factors that may have caused unexpected 

consequences in the plan’s implementation were 

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; and

constraints that may retard implementation.

The efficiency of the project administration system 

is qualified as good, though the implementation has 

months).
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The progressiveness of water institutions based on 

factors such as effectiveness, flexibility, adaptability, 

technological applications, innovation, openness to 

in decision making, implementation and compliance.

also those in charge of hydraulic works and water 

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.

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 

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 

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.

<Figure 22> Evolution of Irrigated Surface (ha) in Spain (in blue, traditional surface systems; in red: drip irrigation)
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2-1. Improved E Irrigation

The Ebro Valley generates around one fifth of 
agricultural and agri-business production in Spain. 

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 

and further consolidated with an additional Plan de 

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.

When drip or sprinkler irrigation is adopted, water 
savings at plot level may be substantial (no proper 

(more demanding crops), the effect of the modernization 

through the hydrological system decreases.
The trend to increase sprinkler and drip irrigation as 

can be seen in Table 4.

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 (2009-11) is around €3,100 million 
per year, which represents an increase of 1.8% over 
the triennium 2000-02, while at the national level, the 
agriculture sector declined by 4.3% over the same period 
(see F

<Figure 23> Agriculture, Forestry, and Fishing: GDP at Market Prices (Thousands of Euros) and Ebro as Percentage of Total

<Figure 24> Changes in Employment in Agriculture, Forestry, and Fisheries, Spain and Ebro RBD

<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%



Spain Ebro River Basin: Sound Water Planning Supports Green Growth ● 593

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 

12.9% in terms of production and 12.2% in terms of 
employment. Moreover the apparent productivity of 

higher, reaching more that €32,000 in the last triennium 
(18.4% more than a decade ago).

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 Program of Measures have a component of gaining 

reduce pollutants being transported in the drainage water 
from reaching aquatic ecosystems.

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. 

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 

the total load of contaminants exported to water bodies.

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 

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 

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 

and others who depend on the basin for agro-food 
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so the Ebro valley is contributing to lower the virtual 

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, 

demand for livestock is not significant, estimated at 57 
hm3

93.8% of the consumptive water demand of the Ebro 

The Hydrological Plan has estimated an average 
yearly deficit of 950 hm3

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 

irrigations.

To reach a balanced water footprint in Spain would 
involve significant growth of the Ebro food and 

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.

A package of policy and management actions have 
been endorsed as part of the regulatory section of the 

for new concessions (assessment of water needs, 

<Figure 25> Long-term Irrigation Strategy of Autonomous Communities (light green: current irrigated areas; dark green: new areas)
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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 

improvements.
Currently, 12 regulation works that are included in 

the Hydrological Plan are under construction in the 

Valdepatao and Yesa (dam enlargement).

2-2. Sustainability of Hydropower Schemes and 
Thermal Plants

energy capacity of 11,500 MW, without considering 

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.

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

GWh of electricity, with an average productivity of 0.5 
3, 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 mountains)—mainly in Segre River and 
its tributaries (Cinca, Ésera, and Nogueras)— and in the 

the basin are located. Figure 26 shows all the electricity 
producing plants in the basin. 

<Figure 26>  Electricity Production Plants in the Ebro RBD (red: thermal; purple: combined cycle; green: nuclear power; yellow: 
hydropower)
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The diversion of water for hydropower generation 
has an impact on the rivers of the Ebro basin. It causes 

the barrier effect of dams disrupts the river and alters 

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 

US $490 million per year in Spain’s foreign trade 
balance. It also reduces emission into the atmosphere 

2 2

The country’s main demand for freshwater for 

with installed power at 5,430 MW. The main plants 
3

Garoña (766 hm3

their cooling needs and this imposes rigidity on Ebro 

The Hydrological Plan includes such policy and 

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 in modernization schemes; the 

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 

detergents (see F 5, 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%. 

of natural water pH levels, after correction of the causes 

vulnerable to nitrate pollution has been increasing over 
the years but it has not been possible to assess clear 

<Figure 28> BOD5(mg/l) Concentration, Ebro at Zaragoza, 
1980-2009

<Figure 27> Phosphate (mg/l PO4) Concentration, Ebro at 
Zaragoza, 1973-2013
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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 

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.

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 

60)

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 

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.

<Figure 29> Nitrates Concentration at Specific Locations along the Ebro River
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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.

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 

them still in process.

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.

3-1. 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 

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 

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 

of technical studies; (2) public consultation and active 

and adaptive monitoring. 

For the technical definition of minimum ecological 

have been applied to a series of river reaches of strategic 
importance — including sections downstream of the 

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 

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 

conditioning). Further studies for establishing water 
requirements of lakes and wetlands will also to be made.

<Picture 9> Flooding in the Ara River, 2007
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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.

3-2. Impacts on the Coast and the Ebro Delta

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 

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, 

The strong gradient of salinity, and the fertilization that 
reaches across the river, lead to a great diversity and 

pompano, pomfret, bass, rays, and even tuna. The bays 
are suitable for breeding and for the production of 

quality problems and progressive silting of the bays has 
affected some species, once abundant but now in clear 

has also been affected.

<Figure 30>  Gauging Stations Where Minimum Environmental Flows are Being Implemented
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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 

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 

3

Ebro Delta has not dropped below 100 m3

the water management plan for the basin.

based on the natural hydrological regime of the river. To 
define this new environmental flow regime, extensive 
studies 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 

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 

<Picture 10> Fangar Point, Ebro Delta

<Picture 11> Macrophytes in the Ebro Delta
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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 

should be prioritized and exceptions to full cost recovery 

of water prices permitted. 

Some actions that will have positive social benefits 

supply. The highest quality water is being produced 

for human consumption in the larger cities, such as 

Zaragoza, Huesca and Lleida.

throughout the region is in the framework of the 

plan, pending coverage of minor villages.

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.

water environment, opening possibilities for leisure 

and recreational uses.

irrigated areas in marginal areas and mountain 

valleys. There are positive support systems for those 

marginal areas in regard to cost recovery principles.

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 

during the implementation stage of some measures. 

It is also foreseeable that territorial conflicts, largely 

responsible for the delay in approving the plan, could 

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 

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 

emphasis from the design, development and construction 

of hydraulic structures to water management, where 

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 
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decision-making processes, a guarantee for the future 
enforceability of the agreements.

5-2. Measures of the Plan with the Greatest Potential
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 

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.

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 the 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. 

nitrates is re-pumped back into the canals.

allocation strategies, water quality and quantity 
modelling, including snow-melt modules, biological 
quality networks (red CEMAS), and aquifer recharge 
schemes (Alfamen groundwater body).

5-4. Obstacles

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 
Program of Measures.

from the various Autonomous Communities makes it 

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 

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.
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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.

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 

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.

the relationship between pressures and impacts on 

ecosystems and the effectiveness of the proposed 

mitigation or correction measures.

V. Lessons Learned and Conclusions 

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 

Management Plan (Hydrological Plan, 2010-15) and 

has helped make economic development compatible 

played by public participation, the Plan is also focused 

on social equity, including extending water services 

to remote and marginal areas. The Hydrological Plan 

provides a Water and Green Growth framework for the 

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 

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 

partners as they implement the Hydrological Plan are 

described below. 

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 

experience in integrated water resources management, 

and the WFD encouraged a paradigm shift that has been 
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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 Program 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.

Measures for promoting green growth need 

reinforcement.

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 

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 

and tariff policy may be necessary to obtain the required 

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 
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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) 

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 

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 

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.

Adequate financial investment and cost recovery 

are required.

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 

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 Program of Measures.

managers in driving the green economy. Another key 

factor would be the 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.
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Protection of water bodies is essential for green 

growth.

In recent decades, environmental problems linked 

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 

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.

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 

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 

knowledge, especially regarding the relationship between 

pressures and impacts on ecosystems and the effectiveness 

of the proposed mitigation or correction measures.

Public participation can contribute to local 

development in rural areas.

WFD gives public participation a fundamental role 

in the achievement of its objectives. Three levels of 

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 

of a specific working group to identify major water 

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 the key to rural development, for example, by 

providing alternative development opportunities such 

as rural tourism. These ambitions sometimes conflict 

own water management projects or even to pay for 

the entire cost of the water services they receive. For 
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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 

low-income areas where social objectives should be 

prioritized and exceptions to full cost recovery of water 

prices permitted. 

management plans. These will help minimize the risks 

of damage to property and persons;

water environment, opening possibilities for leisure 

and recreational uses; and

expand, such as golf, skiing, adventure sports, 

Ebro leads in technical and economic management 

tools, but much work remains to be done.

Technical staff and engineers working with the Ebro 

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 center 

of water resources training and development. This has 

been recognized by the United Nations, which located 

the UN-Water Decade Program 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 the 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 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 leading to 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.

Coordination and agreement among Autonomous 

Communities and other stakeholders needs to be 

strengthened.

Divergence among water management objectives 

from the various Autonomous Communities makes it 
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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, 

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 confederationsal together, with transfer 

of powers to the Autonomous Communities, as was 

in Andalusia. The temporary transfer of power was 

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 strengthen the Hydrological plan in the long 

run.

Recently-approved Hydrological Plan needs to be 

implemented.

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 

District had alreadybeen implementing the Program of 

Measures.

There have also been delays in establishing and 

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 

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 Program of Measures and related 

legislation.
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Interview 1

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 

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 

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 program 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.

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. 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 

implemented in Alfamen groundwater body.

and budgetary constraints arising from the economic 
crisis cast shadows on compliance of the program of 

policies from the various Autonomous communities 
may hamper the application of homogeneous criteria 
under the river basin unity principle. The following 

HP is comprehensive but budgetary allocation may 
be insufficient; and some regulatory measures are 
important to ensure a more rational and flexible water 

concessions periods, and rules for the joint exploitation 
of groundwater bodies.

Interview 2

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 

Annex A. Interviews
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to green growth. The limiting factor is primarily the lack 

as a whole.

The vast majority of measures are strictly related 

to green growth. Approximately 54% are focused 

on achieving environmental goals and so closely 

modernization of irrigation schemes avoiding diffuse 

pollution, environmental checks for irrigation areas, 

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.

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.

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 must entail a monitoring and surveillance such that 

the expected environmental objectives should condition 

administrations budgets. The most important aspect is 

compatibility between water management and energy 

administrative boundaries. Focusing through the lens of 

the natural region of the river is much more effective and 

Interview 3

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 

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 
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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.

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. Interventions on quality are also 
important for a sound and sustainable green growth. 

allocation of resources so that applications that are not 

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.

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 

the damage avoided in both events served to pay for the 

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 

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).

been preserved. The water cycle is poorly funded, also 

is difficult to maintain a high technological level, such 

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 

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.

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 not 

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 

Greater emphasis on a more ambitious dam safety and 
maintenance program would be necessary.
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Interview 4

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 

advantage over other countries is the institutional aspect. 

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.

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 

which in Spain were already considered in the previous 
Hydrological Plan. Water exchange centers are possible 
after 1999 Water Act but have not worked as expected 

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 

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 

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 

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

SAIH, wastewater treatment, modernization and 
automation of distribution networks, especially in 
irrigation. (The collaboration with the administration has 

introducing renewable energy but recent cuts in subsidies 

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

Interview 5

The water-related economic activity improvement 

per unit of production, and improvements in the 

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.

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 

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 

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. 

The hydrological plans should be generators of 
technological innovation and therefore growth in the 
green economy. However, for reasons already discussed, 

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, 

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.
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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 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 

at the right pace.

first the incomplete recovery of the real costs of water 

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 behavior 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.

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 
Program 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.




