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Abstract 

The agricultural sector is having an increasing impact on water resources in Spain, both from a quantitative 

(consumption) and qualitative (pollution) point of view. Therefore, the implementation of the Water Frame-

work Directive (WFD) will have a deep impact on this productive sector. In fact, new river management plans 

are aiming to reduce these pressures through the implementation of programmes of measures. These in-

struments will impose new requirements (costs) on farming activities, and this lead to the adoption of more 

efficient and sustainable production methods. Within this context the aim of this paper is to analyse how this 

new planning process is being developed, especially focusing on the use of economical analysis in order to 

select the programme of measures affecting the agricultural sector. 

Keywords: Water Framework Directive (WFD); Agriculture; Irrigation; Economic Analysis. 

 

Resumen 

La agricultura es uno de los sectores que ejercen mayores presiones sobre las masas de agua en España, 

tanto de tipo cuantitativo (consumo) como cualitativo (contaminación). Tal circunstancia hace que éste sea 

uno de los sectores más afectados por la aplicación de la Directiva Marco del Agua (DMA). Así, los nuevos 

planes hidrológicos van a incluir programas de medidas encaminados a reducir tales presiones. Todo ello se 

traducirá en nuevas exigencias (costes) para este sector primario, lo que indudablemente se traducirá en 

nuevas formas de producción más eficientes y sostenibles. Dentro de este contexto, el principal objetivo de 

este artículo es analizar las diferentes etapas para el desarrollo del actual proceso de planificación hidrológi-

ca, haciendo especial hincapié en el uso del análisis económico en la selección del programa de medidas que 

afectará a la agricultura. 

Palabras clave: Directiva Marco del Agua (DMA), Agricultura, Riego, Análisis económico. 
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1. INTRODUCTION 

 

In October 2000, Directive 2000/60/EC of 

the European Parliament and of the Council estab-

lishing a framework for community action in the 

field of water policy, or in short the Water Frame-

work Directive (WFD), was adopted. The WFD 

aims to prevent further deterioration and enhance 

the status of aquatic ecosystems as well as to 

promote sustainable water use. These objectives 

are being pursued at river basin district level as the 

main unit for management of river basins in every 

Member State, through the River Basin Manage-

ment Plan (RBMP). These plans should be based 

on the analysis and evaluation of the impact of 

human activity on the status of water resources. 

Thus, specific measures at river basin level need to 

be defined and implemented for the achievement 

of “good status” of water resources. In order to 

design the RBMP, Member States are required to 

specify the geographical coverage of the river 

basin districts, providing a list of competent au-

thorities for each district (responsible for the de-

sign and implementation of the management 

plan) as well as to ensure the participation of the 

general public during the planning process. 

Implementation of the WFD demands im-

portant changes in water management policy. 

This is especially true for Mediterranean countries, 

where the adaptation to the WFD requirements 

has a greater impact due to their specific climatic 

characteristics such as aridity, an uneven distribu-

tion of water resources, drought and flood epi-

sodes, water management based on water supply 

policies, and an agricultural sector responsible of 

about 70% of total water use. 

The WFD takes into account Economics as 

a key discipline to achieve the good status of wa-

ter resources. This is an important novelty in this 

Directive, as economic analysis has been included 

in water policy as a tool to help with water man-

agement decision-making to achieve an inte-

grated water resource management system and a 

sustainable use of water resources. Furthermore, 

economics instruments (for example, water pric-

ing) have also been considered as options to be 

implemented in order to achieve the WFD objec-

tives. 

Activities affected by the economic analy-

sis in the implementation of the WFD are included 

in Table 1. Two stages are identified in the imple-

mentation process. First, a finished stage includes 

the economic analysis of water use, a long-term 

forecast of water use scenarios (art. 5) and the 

analysis of the recovery of the costs of water ser-

vices (art. 9 and Annex III). The second stage is the 

adoption of the Programme of Measures (PoM) as 

the core of the RBMP, where all instruments re-

quired to achieve the good status of water bodies 

are collected. 

 

Table 1: Use of economic analysis in the Water Framework Directive. 

Articles Activities Economic analysis method 

Art. 5 Characterisation of water uses 
Regional analysis 
Prospective analysis 

Art. 9 and Annex III Estimates of the recovery of costs 
Cost accounting 
Public funding 

Art. 11, Annex III and Art. 
5 

Selection of measurements by cost-
effectiveness analysis 

Cost-effectiveness analysis 

Art. 4 Reasons to define disproportionate costs Cost-benefit analysis 
Source: Berbel et al. (2009). 
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Results from the first stage of the implemen-

tation of the WFD are available for each river ba-

sin district as well as in the summary published by 

the MIMAM (2007a and 2007b). Preliminary re-

sults from the second stage are included in the 

Outline of Main Topics (OMT), as is shown in the 

next section. 

The WFD establishes a wide set of activities 

and issues to be included in the RBMPs, most of 

them being interdependent. In consequence the 

development of these plans has become a com-

plex procedure. The main aim of this paper is to 

explain how the economic analysis implemented 

for this planning process is being developed in 

Spain, pointing out the implications for Spanish 

irrigated agriculture. 

After this introduction, section 2 presents 

Spanish legislation to regulate the RBMPs. Section 

3 includes the objectives, contents and the proce-

dure to develop the RBMP as well as the PoM. 

Section 4 analyses the implications of these plans 

for irrigated agriculture. Finally conclusions are 

drawn in Section 5. 

 

2. NEW RIVER BASIN MANAGEMENT PLANS IN 

SPAIN 

2.1. Water sector and irrigated agriculture in Spain 

Due to its predominantly Mediterranean 

semi-arid conditions, the water sector in Spain has 

traditionally been a strategic sector to cover soci-

ety’s basic needs (drinking water and food). In this 

sense the main purpose of public and private ini-

tiatives has been the increase of the amount of 

usable water by building dams and other water 

infrastructures. This process was especially devel-

oped during the 20th Century when a plethora of 

water investments were built up. This explains 

why Spain is nowadays the Member State within 

the European Union with the most irrigated land 

(3.5 million hectares, about 14% of national util-

ized agricultural area) and why this kind of agri-

culture is the main water user, consuming 75% of 

all water resources used (17,780 hm3/year of the 

total 23,250 hm3/year) (INE, 2009). 

However, it is worth mentioning that the ir-

rigation sector is Spain is highly heterogeneous. In 

brief, two main irrigated systems can be defined 

(Gómez-Limón, 2008). The first one is located in 

inland regions (Duero, Ebro or Guadiana basins) 

accounting for about 1.5 million hectares (44% of 

Spanish irrigation). This is mainly devoted to ex-

tensive annual crops such as cereals, fodder and 

industrial crops (sugar-beet, sunflowers, etc.). This 

productive orientation is justified both for agro-

climatic reasons (continental climate conditions) 

and for the important institutional support re-

ceived (public investments in irrigation infrastruc-

ture and traditional production-driven agricultural 

policies). In any case these extensive irrigation 

systems have been possible because of the rela-

tively abundant availability of land and water as 

their main inputs, and the productive techniques 

progress (mechanization and agro-chemistry) that 

has allowed the management of the large plots of 

lands to be transformed into irrigated land. How-

ever, this system is characterized by its low profit-

ability levels, and high dependence on public 

support provided by agricultural policy. 

The second most important irrigated system 

in Spain is the intensive horticultural production 

located in Mediterranean regions (Segura, Júcar 

and other minor Mediterranean basins), account-

ing for 800.000 hectares (24% of total irrigated 

lands). Because of the mild climate, citric and 

tropical fruit crops are possible, and annual crops 

(vegetables) can be harvested much earlier than 

in standard European conditions, reaching higher 



 
Gómez-Limón  &  Riesgo (2010) 

                  
 

 

Ambientalia SPI(2010) 
 4 

market prices. Furthermore, using advanced tech-

nology (greenhouse production), several harvests 

can be achieved annually for most vegetable 

crops. All these features make these irrigated farm-

ing activities highly profitable, being competitive 

in international markets without any public sup-

port. However, the main weakness of this irrigated 

system is the scarcity of water resources and the 

increased demand for water from competitive 

sectors, like tourism (hotels, resorts, water related 

leisure activities, e.g. golf and spas), that is jeop-

ardizing water used for agricultural purposes. 

2.2. The Spanish legislation 

The WFD was transposed to Spanish legisla-

tion by Article 129 of Act 62/2003, the Accompa-

niment Act of the State general budget for 2004. 

The WFD's transposition to Spanish legislation was 

hurried due to the short transposition timetable 

included in the European directive. In any case, it 

is worth highlighting that the Accompaniment 

Act of the State general budget transposed, in a 

literal way, those issues necessary for it to be con-

sidered an Act. Other subjects were not necessary, 

and they were postponed to later normative de-

velopments. In any case, this transposition in-

volved important amendments to the Spanish 

Water Act. 

To complete the WFD transposition some 

subsequent regulations were necessary. In this 

sense the Regulation on River Basin Management 

Planning (RRBMP) was approved by Regulation 

907/2007, completing the legal framework on 

water management planning required by the 

WFD. The RRBMP set up the mandatory contents 

of new RBMPs, as well as the development and 

endorsement procedure. However, due to techni-

cal difficulties in the development of RBMPs 

(plenty of interdependent activities and issues) an 

Instruction on River Basin Management Planning 

was also approved by Ministerial Order 

ARM/2656/2008. The aim of this instruction is to 

present technical criteria to homogenize and sys-

tematize RBMP development for each Spanish 

river basin district according to the RRBMP. 

2.3. Timetable of the new river basin management 

plans 

The approval of the Spanish legislation on 

river management planning in July 2007 meant a 

new stage for water policy, that should have been 

finished by 29th December 2009, the deadline 

fixed by the WFD to publish the new RBMPs. 

However, as pointed out below, the process of 

approval of new RBMPs in Spain has been de-

layed, and to date (August 2010) no single plan 

has yet been published. 

The full implementation of this procedure 

requires a set of documents to be completed in 

every district. First, a report on the characteriza-

tion of the river basin district must be presented. 

This study is an updated version of a preceding 

report on the characterization of river basin dis-

tricts done earlier in accordance with Articles 5 

and 6 of the WFD, presented to the European 

Commission in July 2005. This report includes: a) a 

general description of the characteristics of the 

river basin districts, b) a summary of significant 

pressures and impacts of human activity on the 

status of water, and c) an economic analysis of 

water use. Secondly, a report on the work pro-

gramme, timetable and consultation measures has 

also to be prepared. This document contains the 

following topics: a) mandatory timetable and main 

stages and issues in the development of RBMPs, b) 

contents and scope of the documents included in 

the RBMP, c) public participation implementation 

during the planning process, and d) endorsement 

and updating of the plans. Third and last, a report 

on public participation is also required, in order to 
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establish the procedure to ensure public participa-

tion in the development of the RBMP. 

These three reports were published by the 

competent authorities of each district (i.e., hydro-

graphic confederations in the cases of inter-

regional basins or regional water agencies for 

intra-regional basins) in the first semester of 2007. 

A comprehensive summary of the reports of all 

Spanish basins can be found in MIMAM (2007b). 

These documents were submitted for public con-

sultation for 6 months (from July 2007 to February 

2008) and are still available on the websites of the 

river basin districts. As a result of this process sev-

eral comments were received and discussed, and 

finally some of them were included in an updated 

version of these reports. 

The next stage in the development of the 

plan was the elaboration of a Provisional Outline 

on Main Topics (POMT) by river basin districts' 

authorities. This report is an intermediate stage 

between the characterization of the river basin 

districts and the RBMP, which aims to set out the 

main issues to be tackled in the plan. This report 

includes: a) an identification of main pressures and 

impacts on the status of water bodies, identifying 

those sectors and activities as being at risk of fail-

ing to meet the environmental objectives, and b) 

the requirements for the achievement of the envi-

ronmental objectives, in order to choose the most 

suitable policy instruments to be included in the 

PoM. 

POMTs were finished in most of the Spanish 

river basin districts in July 2008, and were avail-

able for consultation on the websites of the river 

basin districts' authorities. These documents were 

also under consultation for comments from the 

public for 6 months. After public consultation, the 

final Outline on Main Topics (OMTs) of each dis-

trict were also published as an updated version of 

previous POMTs. 

The planning process is still ongoing at the 

present time (August 2010) with the development 

of the Provisional River Basin Management Plan 

(PRBMP) by the authorities of river basin districts1. 

Once this document is approved (probably within 

a few months) it will be submitted to all interested 

agents for comments during a 3–month period. 

At the same time, copies of the PRBMP will be 

under public consultation through the websites of 

river basin districts’ authorities for 6 months. Tak-

ing into consideration comments, suggestions and 

proposals, the authorities of the river basin dis-

tricts will prepare a report trying to incorporate 

them in the updated PRBMP. The updated PRBMP 

will then be submitted to the District’s Water 

Council and the Competent Authorities Commit-

tees for its approval. Finally, the updated PRBMP 

will be sent to the Ministry of Environment and 

Rural and Marine Affairs to be legally approved by 

the Spanish Government as the new RBMP. 

Taking into account the current state of the 

planning process, it is obvious that the deadline 

fixed by the WFD (29th December 2009) cannot 

be reached2. In fact, due to the requirement for 

public consultation and other legal processes, it is 

probable that the new approval plan will not be 

achieved until the second semester of 2011. Be-

cause of this, RBMPs are still not known and their 

impact on the Spanish irrigation sector cannot be 

                                                 
1 In August 2010 only some intra-regional basins 
(Balearic Island, Andalusian Mediterranean, Gua-
dalete and Barbate rivers, Tinto, Odiel and Piedras 
rivers and Catalunya districts) have made public 
their PRBMPs. The PRBMPs of the larger inter-
regional districts, that cover more than 80% of 
Spanish territory, have still not yet been approved. 
They are expected to be published by autumn 
2010. 
2 On July 2010 ten other Member States have also 
presented their RBMP (Belgium, Cyprus, Denmark, 
Slovenia, Greece, Ireland, Lithuania, Malta, Poland, 
Portugal and Romania). Spain and these other ten 
states have already received an initial warning 
from the European Commission for not fulfilling 
the WFD requirements. 
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assessed. In any case in this paper we discuss the 

previous documents generated within the Direc-

tive implementation process, trying to anticipate 

how the future RBMPs could affect this productive 

sector. 

Finally, it is worth mentioning that RBMPs 

will need to be updated every 6 years after being 

approved to ensure compliance with the WFD. In 

this sense, an update of the RBMPs will be re-

quired before 29th December 2015, 29th Decem-

ber 2021, etc. These updates will be based on a 

report describing the progress in the implementa-

tion of the RBMP taking into account the monitor-

ing of the status of water bodies. Thus, the updat-

ing of RBMPs may be seen as a cyclical and recur-

rent process. 

 

3. RIVER BASIN MANAGEMENT PLANS AND THE 

PROGRAMMES OF MEASURES 

3.1. River basin management plans: objectives and 

contents 

As fixed by the WFD, the main objectives of 

the RBMPs are: a) the achievement of good status 

and the necessary protection for water bodies, b) 

the satisfaction of water demands, c) the har-

monization of regional and sectoral developments 

with the environmental protection, and d) the 

mitigation of the effects of floods and droughts. 

To achieve these objectives the RBMP should 

promote sustainable water use based on inte-

grated management and long-term protection of 

available water resources. 

As established under the RRBMP, Spanish 

management plans need to be adjusted to the 

following guidelines of contents: 

1. A general description of the characteristics of 

the river basin districts. 

2. A general description of water uses, impacts 

and anthropogenic pressures on the status of 

water bodies. 

3. Monitoring networks established for the 

evaluation of the status of water bodies. 

4. A list of the environmental objectives for every 

water body and a timetable for their achieve-

ment. Furthermore, a list with the exemptions 

considered and the extensions of deadlines is 

required. 

5. A summary of the economic analysis of water 

use. 

6. A summary of the PoM planned to achieve the 

environmental objectives. 

 

Although these plans have an integrative 

perspective of water management (joint consid-

eration of all water uses), it is worth remarking 

that for the Spanish basins irrigated agriculture is 

a key issue (see Section 2.1). This fact will be 

clearly shown in Section 4, where the impact of 

the WFD on this sector is analysed. 

3.2. Environmental objectives and the pro-

grammes of measures 

As was mentioned above, the management 

planning established under the WFD reinforces 

the environmental objectives to be achieved 

through RBMPs. In order to make these objectives 

operative, the implementation of the RBMPs re-

quires the approval of a list of the concrete envi-

ronmental objectives for each water body, includ-

ing the timetable to achieve those objectives. 

Usually, these concrete objectives aim to achieve a 

“good status” by 2015. 

To meet the requirement mentioned above, 

water authorities need to carry out a characterisa-

tion of the current status of water bodies as well 

as the foreseeable impact on this status of already 

approved related programmes or plans. This study 
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allows long-term forecasting of the status of water 

up to 2015. Therefore the bodies of water with a 

bad status at present and also those at significant 

risk of failing to meet the good status in 2015 will 

be the targets of the measures to be included in 

the RBMPs through their respective PoMs. 

A “measure” is defined as any tool to 

achieve the environmental objectives established 

in the RBMP. The aim of measures is to reduce the 

gap between the current or the forecasted status 

of the bodies of water and the good status previ-

ously set as the objective. 

Environmental objectives to achieve good 

status of water bodies are mandatory, but some 

exemptions can be considered. Article 4 of the 

WFD establishes that some of the environmental 

objectives could not be reasonably achieved for 

reasons of “technical feasibility” or “disproportion-

ate costs”. Under such circumstances less stringent 

environmental objectives can be defined by 2015, 

postponing in this way the deadline to achieve 

the good status up to a maximum of two further 

updates of the RBMP, i.e. until 2027. The estab-

lishment of alternative objectives and the reasons 

for it should be specifically explained and justified 

in the RBMP on the basis of technical, socio-

economic and environmental data, as is com-

mented below. 

3.3. Designing and making operational the pro-

grammes of measures 

In order to design the PoM, planners need 

to take decisions based on the implementation of 

the cost-effectiveness principle, that is to say the 

achievement of the environmental objectives es-

tablished at a minimum cost. In this sense, the 

Cost-Effectiveness Analysis (CEA) is proposed by 

the RRBMP to rank the list of alternative measures 

considered to achieve the environmental objec-

tives taking into account the ratio between the 

equivalent annual cost and the reduction of im-

pacts or pressures. According this lexicographic 

order, it is possible to minimize the financial cost 

to achieve the environmental objective estab-

lished for each body of water (Kranz et al., 2004; 

MARM, 2009a and 2009b). In any case, some 

doubts have arisen about this methodology. First, 

as pointed out by Berbel et al. (2009), the lexico-

graphic approach applied in the CEA does not 

allow the analysis of trade-offs between environ-

mental and social objectives. Furthermore, as ex-

plained by Aulong et al. (2009), considering aver-

age cost as proposed for the CEA implementation 

does not guarantee the selection of minimum cost 

alternatives. In order to improve the analysis, pub-

lic participation and decision-making, Martínez-

Alier et al. (1998) propose the multi-criteria valua-

tion as the most suitable approach to cope with 

this analysis. 

The achievement of the environmental ob-

jectives may be exempted for two reasons: a) the 

presence of disproportionate costs taking into 

account the financial capacity to fulfil the WFD 

objectives, or b) the presence of disproportionate 

costs balanced to the benefits of the environ-

mental improvement. First, the financial capacity 

problem depends on the contribution made by 

the various water uses to cover the costs of the 

management plan in the river basin districts. 

However, as explained by Gómez (2006), this 

problem should be considered just to extend the 

deadline to achieve the environmental objectives, 

not to relax the proposed environmental objec-

tives. In fact, only in cases where the costs would 

override the benefits of achieving a good status of 

water bodies should less stringent environmental 

objectives be set. 

In order to reasonably justify those exemp-

tions in the presence of disproportionate costs, 

Postle et al. (2004), Del Saz-Salazar et al. (2009) 
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and Martin-Ortega et al. (2009) show that the 

most suitable economic technique is the Cost-

Benefit Analysis (CBA). However, as was pointed 

out by Berbel et al. (2009), the approaches fol-

lowed by the Member States for the implementa-

tion of the WFD in this sense do not use this tech-

nique. Usually the strategy followed is the pro-

posal of a simple indicator to identify the presence 

of disproportioning costs such as an economic 

indicator, e.g. loss of income greater than 20%, or 

a social indicator, e.g. employment falls by more 

than 10% (see also Maestu and Berbel, 2009). 

Once the management plans are approved, 

river basin districts should ensure that the meas-

ures included in the RBMPs are implemented. 

However, the PoMs may enclose measures which 

the river basin districts have no authority to im-

plement. In these particular cases, these measures 

should be implemented by the competent admini-

stration. Due to this circumstance, the implemen-

tation of RBMPs will be a joint responsibility 

among river basin districts and other authorities, 

in particular regional departments (authorities for 

the implementation of agricultural and environ-

mental policies) and local authorities responsible 

for urban water supply. 

Despite the coherence and technical validity 

of the legislation to implement the PoMs (RRBMP), 

its practical execution may have some problems. 

The current institutional arrangement for the im-

plementation of the water policy in Spain is 

probably the main drawback for the approval of 

the RBMPs and their future execution, in particular 

in the case of inter-regional river basin districts, 

where agreement among different autonomous 

regions is needed. In fact, it is highly probable that 

in a near future territorial conflicts (between 

autonomous regions, or even between more re-

duced territories) and social tensions (e.g. be-

tween farmers and environmental organizations) 

become even more acute. Within this context 

policy agreements in the Competent Authorities 

Committees will be extremely difficult to be 

achieved, resulting in further delays in the ap-

proval of the RBMPs. 

 

4. RIVER BASIN MANAGEMENT PLANS AND IRRI-

GATED AGRICULTURE 

 

To analyse the foreseeable consequences of 

the new RBMPs on irrigated agriculture it is of 

interest to review the documentation produced 

during the planning process until now, particu-

larly OMTs. As commented in section 2.3, OMTs 

include those issues (water bodies and sectors) 

identified as being at risk of failure to achieve the 

plan objectives. Therefore these topics are the 

ones to be compulsorily tackled within RBMPs and 

their PoMs. This documentation also contains a list 

of alternative measures to be considered for the 

achievement of the environmental objectives. 

4.1. Main topics facing irrigated agriculture 

The OMTs of the river basin districts classify 

the “main topics” in four thematic categories: a) 

failure to achieve the environmental objectives, b) 

satisfaction of water demand and sustainable use, 

c) protection against extreme climatic events, and 

d) knowledge and governance. Given that irri-

gated agriculture is the main user of water in most 

Spanish river basin districts, all these topics are 

involved with this kind of farming. Next, these 

main topics are reviewed. 

Failure to achieve the environmental objectives 

Three agricultural pressures were identified 

as originating the greatest impacts on water re-

sources, risking the achievement of the environ-

mental objectives: 
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1. Excessive river flow reduction. Large abstrac-

tions of fresh surface water to satisfy the con-

sumptive demand of irrigated agriculture result 

in reductions and changes in the natural flow 

regimes of rivers. 

2. Excessive abstraction on aquifers. Many 

groundwater bodies are affected by high ab-

straction rates from irrigated agriculture. This 

excessive abstraction results in a reduction of 

the piezometric level and in significant dam-

ages to linked terrestrial ecosystems (e.g. wet-

lands) as a consequence. 

3. Diffuse source pollution. Agriculture is a diffuse 

source of pollution caused by surface run-offs 

and drainage of nutrients (mainly nitrates and 

phosphates used as fertilizers) and phytosani-

tary products used to control pests and dis-

eases. 

 

All these topics are shared by most of the 

river basin districts in Spain. However, the intensity 

of environmental externalities caused by irrigation 

strongly varies depending on the regions. In this 

sense, it is worth pointing out that irrigated farm-

ing is more problematic in the Mediterranean 

regions (i.e. Segura, Júcar Andalusian Mediterra-

nean or Guadalquivir districts). In these territories, 

because of their climatic conditions, are concen-

trated the most intensive farming activities in 

Spain (vegetable and fruit production), involving 

the highest irrigation water and chemical con-

sumption rates (Gómez-Limón, 2008). This is why 

in this area water problems, both quantitative and 

qualitative, are more acute. 

 

Water demand satisfaction and sustainable use 

 

Increasing pressure from the continuous 

growth in water demand in all economic sectors is 

causing quantitative problems (current aggre-

gated demands are already larger than available 

water resources in more “mature” Spanish dis-

tricts). This situation means that many irrigated 

areas do not receive the amount of water fixed in 

their water rights due to a structural water deficit. 

This problem will probably be aggravated in 

the near future because of the implementation of 

river flow regimes (also known as "ecological 

flow") included in the new RBMPs. In order to 

achieve a good status of water bodies, new water 

plans will make it compulsory that a minimum 

flow of water be available in all rivers at any time. 

Thus, this new ecological demand for water will 

likely increase competition for available water 

resources, increasing water deficits. Within this 

framework, the irrigation sector will probably be 

the most affected one because of its relatively 

lower profitability. This is especially true for the 

Mediterranean regions, where water deficits are 

already considerable (due to the increasing de-

mand for agriculture, urban consumption and 

tourism activities). 

In any case it is worth mentioning that there 

are new plans to transform some rain-fed agricul-

tural lands into irrigation for 2015. For instance, in 

the Ebro basin 231,000 new hectares of irrigated 

land are planned for this time horizon, 149,740 

hectares in the Duero basin, 31,000 hectares in 

the Guadalquivir basin, etc. Obviously, this cir-

cumstance could cause even more problems in 

this sense, particularly in more “mature” basins 

such as the Guadalquivir. All these facts demon-

strate the necessity for an in-depth analysis of 

sustainable water resource availability, prior to the 

approval of RBMPs, where these new demands 

are included. Thus, only in districts where new 

water supply is reliable enough, should new 

changes to irrigated land be considered. Further-

more, in order to include in these plans new ex-

pansions of irrigated land, foresight studies about 
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farming activities' profitability should be wel-

comed (Riesgo and Gómez-Limón, 2006). In this 

sense, agricultural market/policy scenarios could 

be key issues to determine which new irrigation 

plans are really worth implementing. 

 

Severe weather events (droughts) 

 

Droughts are climatic, natural and tempo-

rary events registered in a prolonged and unusual 

dry period causing water scarcity. These events 

are particularly recurrent in Mediterranean basins, 

resulting in a significant reduction in the availabil-

ity of water resources and the consequent diffi-

culty to satisfy water demands and ecological 

flows. 

Although these situations impact on all wa-

ter uses, increasing temporally quantitative and 

qualitative water problems, the agricultural sector 

is normally the most affected because it is the 

main water consumer and the least relatively prof-

itable activity competing for the scarce resources.  

 

Knowledge and governance 

 

Faced with the development of the RBMPs, 

competent authorities are dealing with two main 

drawbacks. First, the lack of reliability in the as-

sessment of basic and sensitive data may affect 

the evaluation of the status of the bodies of water. 

This lack of technical knowledge has an effect on 

the following issues: a) assessment of available 

water resources, b) water uses and abstractions, c) 

irrigation efficiency and return flows from agricul-

ture, and d) presence of water uses without water 

rights. Secondly, weakness in governance or in 

management capacity is also worth mentioning. 

This may be reflected in: a) multiplicity of admini-

strations on water management that may result in 

a lack of coordination and discredit of the river 

basin districts, b) weakness of control in water 

rights concessions and c) limited administrative 

capacity which results in large delays to sort out 

procedures. 

4.2. Alternative acting strategies 

As explained above, in the OMTs have been 

included some alternative measures that may be 

implemented to face the problems mentioned in 

the previous section. Among these strategies, 

those related to irrigated agriculture are briefly 

presented next. 

In order to avoid excessive abstractions of 

surface water and groundwater, to satisfy water 

demands and to mitigate drought effects, some 

key measures are being studied: 

 Irrigation infrastructure modernization to in-

crease technical efficiency: improvements in 

distribution channels and pipelines, replace-

ment of surface irrigation by sprinkler or drip 

irrigation, etc. 

 Economic instruments: updated water pricing 

for irrigation (controls on abstractions of wa-

ter by individual users and volumetric water 

pricing) and legislative amendments to im-

prove water markets (water rights transfers 

and public acquisition of water rights). 

 Increase public control on irrigation water 

use: increase staff to monitor water abstrac-

tions, replacement of individual abstractions 

by collective abstractions on groundwater, 

etc. 

 Improve agricultural practices regarding irri-

gation: implementation and use of advisory 

systems for irrigators, implementation of more 

stringent and widespread codes of agricul-

tural good practice, linking agricultural subsi-

dies with the environmental performance of 

irrigated farms, etc. 
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 Limit irrigation water availability: adjustment 

of existing water concessions and irrigation 

land decrease when they do not fulfil basic 

environmental conditions. 

 Increase water conservation through the con-

struction of new dams, water recycling and 

reuse and the construction of desalination 

plants. 

 

In order to limit diffuse source pollution 

other complementary measures are also being 

analysed: 

 Promote a reduction in the number of fertiliz-

ers and phytosanitary treatments (more strin-

gent and compulsory codes of agricultural 

good practices). 

 Promote the use of fertilizers and phytosani-

tary products less harmful to the environment 

(ban those with more toxic active matters). 

 Promote environmental checkups in irrigated 

farms/districts, including quality controls of ir-

rigation return flows. 

 

The implementation of a combination of 

these measures should make possible the 

achievement of environmental objectives at a 

minimum cost (CEA implementation). However, 

the selection of the measures to be included in the 

PoM is not an easy task. Many difficulties arise 

when planners are trying to estimate the costs 

and the effectiveness of each particular measure 

(Bateman et al., 2006; Birol et al., 2006; Hanley et 

al., 2006 and Martin-Ortega and Berbel, 2009). 

This difficulty is even larger if uncertainty (Siegel et 

al., 2010) or synergic effects between measures 

(Berbel et al., 2009) are also taken into account. 

As has been explained, most of the difficul-

ties to design RBMPs are due to the lack of infor-

mation regarding irrigated systems and the defi-

cient governance capacity of public bodies in 

charge of irrigation water management. This is 

why it is compulsory to include within PoMs 

measures to improve knowledge and governance. 

Only with the implementation of measures fo-

cused on the production of consolidated informa-

tion media and the development of more efficient 

processes of institutional dialogue and public par-

ticipation, will the next planning cycles be able to 

apply the WFD criteria with a more realistic basis. 

In any case it is worth mentioning that the 

academic community in Spain has developed a 

large amount of work in order to analyse the mul-

tidimensional effects of the measures pointed out 

above. For a comprehensive summary of all the 

literature from the last two decades, the collective 

book coordinated by Gómez-Limón et al. (2009) is 

recommended. This background would be worth 

considering with the aim of more justified deci-

sion-making when designing the RBMPs and their 

PoMs. 

 

5. CONCLUSIONS 

 

The WFD implementation demands the de-

sign of new water plans for river basin districts 

(RBMPs). The objectives of these plans are the 

achievement of good status of the water bodies, 

satisfaction of water demands and a balanced 

socio-economic development and environmental 

protection. The design of these plans started in 

2007 with the production of the first documents 

on the planning process. Following this process, 

the Outlines of Main Topics (OMTs) were pro-

duced in 2009. The next stage is the presentation 

and approval of the RBMPs, which will probably 

be published by the second semester of 2011. This 

timetable involves a delay of two years regarding 

the deadline fixed by the WFD. 

The implementation of the programmes of 

measures to be included in the RBMPs will have 
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greater impacts on irrigated agriculture, especially 

those where the more serious water problems 

exist, both from a quantitative (scarcity of water 

resources) and a qualitative (pollution of bodies of 

water) point of view. Although all irrigated areas 

in Spain share these same problems, they are 

more acute in the Mediterranean regions, where 

water deficits and externalities (diffuse pollution) 

caused by the intensive water and agrochemical 

use are much larger. 

In order to achieve the good status of the 

water bodies, alternative measures are being stud-

ied to be included in the programme of measures 

within the new RBMPs. The ones most related to 

irrigation farming are the improvement of irriga-

tion efficiency, the implementation of economic 

instruments (water pricing and water markets), 

the promotion of adapted agricultural production 

(irrigation land and crops requiring less water) 

and the improvement in the use of agrochemicals. 

A combination of these measures based on a cost-

effectiveness analysis is expected to achieve the 

environmental objectives at minimum cost by 

2015. 

In any case the implementation of this com-

bination of measures will probably impose new 

costs for irrigated agriculture, and as a conse-

quence new efficient and sustainable production 

methods (technological and production changes) 

will necessarily be adopted. In this sense, the im-

plementation of the WFD is a great challenge for 

the Spanish irrigation sector, as in many of the 

cases the achievement of the good status of the 

water bodies is a conflicting objective compared 

with the economical and social development of 

rural areas where this kind of farming is located. 

Thus, the design of the programmes of measures 

should be considered a compromise planning 

exercise aiming to achieve at the same time the 

environmental objectives proposed and the eco-

nomic viability of the irrigated rural areas. For this 

purpose, it is expected that new RBMPs will in-

clude less stringent environmental objectives for 

those irrigated lands located in the Mediterranean 

regions of Spain with significant environmental 

damages (disproportionate costs argument), and 

some exemptions to the principle of cost recovery 

of water services for inland irrigated areas (af-

fordability argument). Taking this into account, 

new river management plans should be under-

stood as a recurrent process to achieve environ-

mental objectives without jeopardizing the eco-

nomic and social viability of economic activities 

such as irrigation. 
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