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perspectives about climate services use in the water sector in Catalonia, which provides a good overall understanding of the
real situation. Chapter 2 defines the scope of the study limiting it exclusively to the use of climate services in the water supply
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2014, this sector generated an income of 3,504,722 Euros and employed 26,502 people in Catalonia (Indescat, 2017). In what
concerns the regional resources, the case study explains why climate change is expected to negatively influence the evolution
of water availability. Although the water consumption per capita in Catalonia is relatively low, climate change combined with
population growth is expected to generate an increase in the water demand. Concretely, by 2025, water demand is expected to
steadily increase about 160 hm3/ year in the Ter-Llobregat Basin system and 45 hm3/ year in other regions of the Catalonian
territory (Agència Catalana de l?Aigua, 2008). Furthermore, this case study identifies the core climate vulnerability and risk in
Catalonia and how they influence the demand for climate services in the water sector. By explaining the socio-economic
impacts of climate change, this case study highlights the importance of adaptation measures for the future of Catalonia.
According to previous estimations, the expected economic impact of scarce water resources could be around 7.7% of
Catalan?s GDP (Agua y Cambio Climatico, ACA). This case study presents the expected impacts of climate change in some
water-intensive economic sectors, such as agriculture, energy production, industry, households, trade and tourism. In chapter
3, a vivid descripti...

Approval

Date By

2018-01-15 16:08:32 Dr. Richard BATER (Acclimatise)

2018-01-15 16:21:47 Dr. Thanh-Tam LE (CKIC)

MARCO - D5.6 - Issued on 2018-01-15 16:07:20 by LGI



December 2017  Page 2 of 41 

Table of contents  

 

1 Executive summary ............................................................................................................. 4 

2 Methodology....................................................................................................................... 5 

3 Background ......................................................................................................................... 6 
3.1 Definition of the sector ............................................................................................................ 6 

3.1.1 Water market ............................................................................................................................ 6 
3.1.2 Catalonia’s water resources ...................................................................................................... 7 
3.1.3 Water demand in Catalonia ....................................................................................................... 9 
3.1.4 The importance of resilience for the Catalan water sector ....................................................... 9 

3.2 Climate vulnerability analysis ................................................................................................ 10 
3.3 Socio-economic implications of climate change impacts in the water sector............................ 11 

3.3.1 Agriculture ............................................................................................................................... 11 
3.3.2 Energy ...................................................................................................................................... 12 
3.3.3 Industry .................................................................................................................................... 12 
3.3.4 Households, trade and tourism ............................................................................................... 13 

3.4 Similar Sectors & Regions ...................................................................................................... 13 
3.4.1 Israel ........................................................................................................................................ 13 
3.4.2 Portugal ................................................................................................................................... 14 

4 Characterising the Market ................................................................................................. 14 
4.1 Value Chain Analysis .............................................................................................................. 14 
4.2 Stakeholder Mapping ............................................................................................................ 16 
4.3 Demand analysis ................................................................................................................... 20 

4.3.1 Actors using climate data ........................................................................................................ 20 
4.3.2 Main climate service needs ..................................................................................................... 22 
4.3.3 Types of climate services ......................................................................................................... 22 

4.4 Benefits of Use: existing and potential sector needs ............................................................... 23 

5 Climate Services: suppliers and activities ........................................................................... 23 
5.1 Type of suppliers ................................................................................................................... 23 
5.2 Applications .......................................................................................................................... 27 
5.3 Unmet needs ......................................................................................................................... 27 

6 Analysis of supply and demand .......................................................................................... 28 
6.1 Constraints and Opportunities ............................................................................................... 28 
6.2 Quality Assurance and Provenance ........................................................................................ 29 
6.3 Relative Importance of cost, resolution, reliability, and confidence levels of service ................ 29 
6.4 Gender Aspects ..................................................................................................................... 29 
6.5 Attitudes to Risk .................................................................................................................... 30 
6.6 Perceptions of evolving climate related risk ........................................................................... 30 

7 Framework conditions ....................................................................................................... 30 
7.1 Regulation and policy: ........................................................................................................... 31 

7.1.1 Europe ..................................................................................................................................... 31 
7.1.2 Spain ........................................................................................................................................ 31 
7.1.3 Catalonia .................................................................................................................................. 32 

8 Decision making ................................................................................................................ 33 
8.1 Factors influencing climate service take-up ............................................................................ 33 

8.1.1 Drivers and Obstacles to Climate Service Take-Up.................................................................. 33 
8.1.2 Recommendations to enhance the uptake of climate services .............................................. 34 



December 2017  Page 3 of 41 

8.1.3 Looking Ahead: Climate Service Demand 2030 ....................................................................... 34 

9 Conclusions ....................................................................................................................... 35 

10 Appendix A .................................................................................................................... 36 
10.1 List of Interviewees ............................................................................................................... 36 
10.2 Interview questionnaire and exercises ................................................................................... 37 
10.3 Climatically Sensitive Dependencies ....................................................................................... 40 

11 Bibliography .................................................................................................................. 40 

 

 

 

List of Tables 

Table 1: Water Supply, Sanitation and Waste Water Management in Catalunya from 2012-2014 7 

Table 2: Main direct climate change impacts in Catalonia’s water sector ................................... 10 

Table 3 : Climate services suppliers in the water sector in Catalonia .......................................... 24 

Table 4: Main policy documents at the European level ............................................................. 31 

Table 5: Main policy documents in Spain .................................................................................. 32 

Table 6: Main policy document in Catalonia .............................................................................. 32 

 

 

List of Figures 

Figure 1: Methodology used in the second stage of the market study ............................................. 5 

Figure 2 : Catalonia’s hydrographic areas (ACA, webpage, 2017) .................................................. 8 

Figure 3: Value chain of the water supply and sanitation sector in Catalonia (LGI, 2017) ............. 15 

Figure 4: Actors involved in water supply and how they use climate services (LGI, 2017) ............ 16 

Figure 5: Actors involved in sanitation services and how they use climate services (LGI, 2017) ... 17 

Figure 6: Water and sanitation sector in Catalonia (LGI, 2017) ..................................................... 18 

Figure 7: Relative share of targeted sectors by public and private CS providers (Source: Work 
Package 3 – Deliverable 3.1: Analysis of European Climate Services Suppliers) ................... 25 

Figure 8: Absolute numbers of organisations providing climate services to a specific sector (Source: 
Work Package 3 – Deliverable 3.1: Analysis of European Climate Services Suppliers) ......... 26 

 

  



December 2017  Page 4 of 41 

1 Executive summary 

This case study aims to provide a concrete example of climate services use in the water sector by exploring 

the case of Catalonia, while contributing to the overall MArket Research for a Climate services Observatory 

(MARCO). As the MARCO project endeavours to provide a 360° view of Europe’s climate services market, 

this case study has the ambition to produce an overview of the climate services market in the water sector 

in Catalonia, with insights that predict its future direction and growth.  

The following case study was conceived based on primary and secondary sources, combined with a 

literature review and 12 semi-structured interviews with experts of different backgrounds and expertise. It 

is a compilation of multiple perspectives about climate services use in the water sector in Catalonia, which 

provides a good overall understanding of the real situation.  

 Chapter 2 defines the scope of the study limiting it exclusively to the use of climate services in the water 

supply and sanitation sector. Further, it presents the background of the water sector in Catalonia.  As for 

the market dimension, in 2014, this sector generated an income of 3,504,722 Euros and employed 26,502 

people in Catalonia (Indescat, 2017). In what concerns the regional resources, the case study explains why 

climate change is expected to negatively influence the evolution of water availability.  

Although the water consumption per capita in Catalonia is relatively low, climate change combined with 

population growth is expected to generate an increase in the water demand. Concretely, by 2025, water 

demand is expected to steadily increase about 160 hm3/ year in the Ter-Llobregat Basin system and 45 

hm3/ year in other regions of the Catalonian territory (Agència Catalana de l’Aigua, 2008).  Furthermore, 

this case study identifies the core climate vulnerability and risk in Catalonia and how they influence the 

demand for climate services in the water sector.  

By explaining the socio-economic impacts of climate change, this case study highlights the importance of 
adaptation measures for the future of Catalonia. According to previous estimations, the expected economic 
impact of scarce water resources could be around 7.7% of Catalan’s GDP (Agua y Cambio Climatico, ACA). 
This case study presents the expected impacts of climate change in some water-intensive economic sectors, 
such as agriculture, energy production, industry, households, trade and tourism.   

In chapter 3, a vivid description and characterisation of the market of climate services within the Catalonian 
water and sanitation sector is provided by presenting the existing value chain. It explains the different steps 
of the value chain and when climate services are often purchased. Then, it exposes the main stakeholders 
in the sector and the interactions among themselves. 

Further, this study offers a demand analysis, disclosing the main climate services users, what type of 
climate services are used and what is their value added within the water and sanitation industry. From the 
interviews, the three main reasons why climate services are used in the water sector were identified, which 
include: supporting water resources management, risk management and infrastructure planning. Experts 
also declared to be using climate services mainly in the format of raw data, processed databases, modelling 
data, reports and scenarios.  

In chapter 4, the leading climate service providers in the sector are identified. They are still considered a 
small community in Catalonia and for this reason they are not widely known as such. Many of the 
organisations that use climate services in Catalonia’s water sector use climate information provided by 
MeteoCat or the Agencia Española de Meteorología (AEMET), the local or the national meteorological 
agencies. The services provided take form of weather forecasts, weather-related impacts on hydrological 
resources, natural resources monitoring and flood warning systems, for example.  

In chapter 5, it is revealed that most of the interviewees were generally aware of climate services and what 

they are used for; although, differences in how they perceive them varies. In other terms, many of the 

interviewees are using climate services but they are actually not aware of the exact term called “climate 

services” and therefore, their knowledge or use of such services is attributed to different names such as 
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meteorological data, weather forecasts, etc. Moreover, all the interviewees have commonly agreed that 

the climate services market is still relatively small if compared specifically to other services’ markets.  

To explain the integrated legal and policy perspective that shapes Catalonia’s water sector, chapter 6 

presents the main policies and regulations in the European, Spanish and Catalonian levels of government. 

The Water Framework Directive (WFD), established by the European Commission, is the main legal 

document from which other national and regional documents are derived. Together, the existing multilevel 

policy and legal framework aims to improve water resources management to guarantee sustainable water 

use for ensuring a healthy water ecosystem, both in terms of quantity and quality. 

Lastly, in chapter 7 the report describes the decision-making process, which leads to both using and 
purchasing climate services. Moreover, it presents the drivers and obstacles for the uptake of climate 
services in Europe. Finally, this chapter ends by presenting the expected development of the climate service 
demand within the water sector in Catalonia.  

 

2 Methodology  

 

The methodology used for this case study includes an initial desktop research that was complemented by 

12 face-to-face interviews with different types of stakeholders, so as to provide differing perspectives on 

the use of climate services in the water sector in Catalonia. The desktop research was conducted to get an 

understanding of the general context, the main stakeholders, the value chain of the water distribution and 

sanitation activities, as well as any other relevant information.  This includes global information on market 

trends, barriers to the uptake, decision-making processes for adoption of those services, current uses, the 

potential and future deployments and the existing policies encouraging the use of climate services, etc.  

In parallel to the desk research, experts were identified and invited to participate in an interview. The 

sample of stakeholders that participated in the interviews is composed of professionals from consultancy 

companies, asset operators, public bodies, associations and clusters manager. Two interview 

questionnaires were prepared: questions for climate service users and questions for climate service 

providers. Interviews were conducted as semi-structured interviews, trying to create an informal 

atmosphere with the stakeholder. At the end of the interview, interviewees were asked to participate in 

two short exercises (page 37) that aimed to cross-check our findings on the value chain, the types of 

climate services used, the key stakeholders and the interactions among them.  

The different phases of the interview process are reflected in Figure 1. A first contact was established by 

email, followed by an interview in-person or over the phone. Accordingly, interviews were analysed and 

findings were integrated in the case study.  

 

  

Figure 1: Methodology used in the second stage of the market study 

 

More than 80 people were contacted by email and a total of 12 qualified interviews were conducted. More 

information on this case study sample is available in section 10.1, page 36. 

Establish contact list & 
questionnaire

Contact by email
Interview in person or 

by phone
Analysis & synthesis
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3 Background 

Under the framework of the MARCO project, this case study reveals the potential that climate services 
could have for the adaptation to climate change in the water supply and sanitation sector in Europe. The 
Mediterranean climate is characterized by an irregular pluviometric regime, with variable rainfall patterns 
and a high inter-annual variability (PwC, 2014). And southern Europe is facing evermore intense climatic 
events (i.e. droughts, hydric stress, flooding from heavy storms) as a consequence of climate change. 
Therefore, it is crucial to assess how the climate services market can support the long-term resilience of the 
water and sanitation sector. This is the reason why this case study will focus on Catalonia, where water is 
increasingly the subject of special attention for various key sectors (agriculture, tourism, and health, among 
other economic purposes). The aim is to provide a concrete example of how climate services can be used 
for improving the resilience to climate change impacts, and ensuring the adaptation of the water sector in 
general.  

Catalonia is a highly industrialized region, and one of the richest regions in Spain. It had a GDP of 214.9 
billion euros in 2015, which represented 18.9% of the Spanish GDP ( Generalitat de Catalunya, 2016). 
Catalonia’s official population was of 7.5 million in 2016 of which 5.2 million resided in the province of 
Barcelona (IIdescat, 2017; Institut Cartogràfic i Geològic de Catalunya, 2017). The region is also well known 
for its distinct history, culture and language. Most of its population inhabits Barcelona, which is the second-
most populated municipality in Spain. Catalonia has a great climatic, topographic and ecological diversity 
despite the relatively small size of its territory. Its hydrographic network consists of two important basins 
flowing into the Mediterranean and its main rivers are the Ter, LIobregat and Ebro rivers, all of which run 
into the Mediterranean.  

This case study assesses the potential of climate services to support both operations (e.g. risk management 
and adaptation of operations and maintenance planning) and investment (e.g. the use of climate data to 
manage climate risks associated with water supply and wastewater facilities prior to construction or 
refurbishment) in the water and sanitation sector.  It is an outcome of in-depth desk research and face-to-
face interviews conducted among 12 water experts with different backgrounds and expertise. The 
combination of both the desk research and the rich variety of interviewees ensured the coverage of 
multiple perspectives and provided a good overall understanding of the climate services reality in the water 
sector in Catalonia.  

 

3.1 Definition of the sector  

 

Almost every human activity requires water. For this reason, every activity could be linked to the water 

sector and could be considered part of the water market. This case study, however, aims to explore 

exclusively the use of climate services in the water supply and sanitation sector. The water supply and 

sanitation sector constitute of a system for the collection, transportation, treatment, storage and 

distribution of water to consumers, including households, industry, irrigation facilities, commercial 

establishments, etc. (United Nations, 1987).  

3.1.1 Water market 

 

The global water market, which means the sum of operating capital and capital expenditures by utilities 

and industrial water users of water and wastewater, was worth almost $714 billion in 2016. Until 2020, the 

global water market was estimated to grow every year around 3.8%. This expected growth should reverse a 

downward trend of capital expenditure that has persisted since 2013, due to a weak demand of 

desalination and the impact of low oil prices on investment in the sector (Global Water Intelligence, 2016). 
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As illustrated in table 1, the water supply and sanitation sector in Catalonia generated an income of 

3,504,722 Euros and employed 26,502 people in 2014. And since 2013, it has followed the global 

downward trend of capital expenditure and investment in tangible and intangible assets (Indescat, 2017).  

 

Table 1: Water Supply, Sanitation and Waste Water Management in Catalonia from 2012-2014 

 

 2012  2013 2014 

Employed people 18,716 27,367 26,502 

Income generated  
from exploitation 

2,849,295 3,481,142 3,504,722 

Grants, donations and 
bequests  

76,374 82,177 60,513 

Exploitation expenses 2,741,619 3,177,362 3,245,863 

Gross Investment in  
tangible assets 

158,690 124,362 116,351 

Gross investment in  
intangible assets 

139,490 21,620 56,989 

Unit: Euros 

SOURCE : IDESCAT, 2017 

 

 

3.1.2 Catalonia’s water resources 

Law 6/1999 of Water Planning, Management and Taxation divides Catalonia’s territories into two 

hydrographic areas (Agència Catalana de l’Aigua, 2008):  

1) The River Basin District of Catalonia (Internal hydrographic basins), which corresponds to the rivers 

Muga, Fluvià, Ter, Daró, Tordera, Besòs, Llobregat, Foix, Gaià, Francolí y Riudecanyes, and all the 

coastal streams between the border with France and the outfall of the river la Sénia. It covers a 

surface of 16,423 km2, which represents 52% of Catalonia’s territory. This river basin provides 

water to 92% of the population and is fully managed by the Agencia Catalana del Agua (ACA), who 

owns all the competences (Legislative Decree 3/2003, of 4 November). 

2) The Intercommunity River Basin, which integrates the river basins of the rivers Ebro, Garona and 

Júcar (the Catalan part of la Sénia). This is a much bigger river basin and it is shared by nine 

different autonomous communities in Spain. It occupies a surface of 15,567 km2 of the Catalan 

territory, representing 48% of the Catalan territory, where only 8% the population resides. This 

basin is under the mandate of the Spanish government, with the participation of all the nine 

autonomous communities of its area. Within the Catalan part of the basin, ACA is also responsible 

for activities of sanitation and water distribution, as stablished in the Management Plan of the Ebro 

River Basin (Law 11/2005, 22 June).   
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Figure 2 : Catalonia’s hydrographic areas (ACA, webpage, 2017) 

 

Local water administrations are responsible for the management of water resources in reservoirs. They 

need to manage the available resources and rain water, while ensuring  demand is met. The water reservoir 

operators are responsible for the distribution of resources to different municipalities. The three main 

operators are: Aguas Ter-Llobregat, which supplies water to the metropolitan region of Barcelona; the 

Tarragona Water Consortium, responsible for water supply in most of the province of Tarragona; and the 

Consortium of the Costa Brava, which supplies water to 28 municipalities in the province of Girona.  

In Catalonia, two-thirds of  the water supplied to the households comes from superficial water 

environments and the rest are of underground origin (Agència Catalana de l’Aigua, 2008). In addition of 

being a resource, water is also part of different ecosystems. The water extracted from rivers is essential for 

the survival of the flora and the fauna sharing the same ecosystem, and therefore, environmental 

protection institutions also play a role in the water management system. Regarding the coastal aquifers, 

specializd institutions such as CUADLL, the Community of Users of the Acquifer of the Lower Valley and 

Delta of Llobregat,  are responsible for their management. This helps to avoid the over exploitation of fresh 

water and increase of salt-water levels, which can compromise the water quality. Part of the rural 

population also relies on wells, which are susceptible to contamination and over explotation.  

On the other hand, climate change raises multiple questions regarding the evolution of water resources in 

Catalonia. Current predictions talk about a higher variability of precipitations in the Mediterranean region 

that are expected to lead to more frequent and more intense droughts (Pascual D. et.al., 2014). In addtion, 

Catalonia’s hydrographic areas  

River Basin District 
of Catalonia 

Intercommunity River 
Basin 
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higher temperatures are expected to increase the levels of evapotranspiration in the future. Based on 

historical data patterns, a reduction of 5% of the resources available for recharges in the acquifers and of 

superficial resources is expected by 2025 (Agència Catalana de l’Aigua, 2008). This reduction of water 

resources  can be disastrous for a system that is already under pressure and has a structural deficit in the 

Internal River Basins (higher demand than the available resources permit).  

 

3.1.3 Water demand in Catalonia 

 

The average water demand in Catalonia is of 3,123 hm3/year, which is the equivalent to 10,000 football 

stadiums full of water. For the entire Catalan territory, urban uses of water (including households and 

industrial uses) represent a 27. 4% of the total consumption (856 hm3/year). Agrarian uses, for activities 

such as irrigation and livestock, represent the other 72.6 % (2,267 hm3/year). In addition, water usage 

varies significantly between the Internal Hydrographic Basins and the Intercommunity River Basin. In the 

Internal Hydrographic Basins, 65% of the consumption is for urban and industrial uses, whereas in the 

Intercommunity River Basin 95% of the consumption is for agrarian activities (Agència Catalana de l’Aigua, 

2008).  

Per capita water consumption in Catalonia is relatively low. Across the entire territory, the average water 

consumption is around 130L/person/day, while in the metropolitan area of Barcelona it is below 120 

L/person/day (Agència Catalana de l’Aigua, 2008). Recently, water demand has been diminishing for several 

reasons, including but not limited to structural and cultural reasons. The consumption of water is lower 

than 15 or 20 years ago, mainly due to structural factors such as technological changes in homes and a 

more efficient network of water distribution. Another influencing factor is the high intensity of the last five 

drought in the past years. The presence of droughts has increased social awareness. On the other hand, 

water prices have also increased lately due to the implementation of certain European regulations, 

requiring industries to become more efficient. To sum up, all of these factors have contributed to the 

decline in water consumption. 

By 2025, Catalonia’s population is expected to go from 7 million to 8.5 million. This population growth is 

expected to generate an increase in water demand, even with the high level of awareness and the existing 

measures and policies promoting water saving. Until 2025, water demand is expected to steadly increase 

about 160 hm3/ Year in Ter-Llobregat Basin system and 45 hm3/ Year in other regions of the territory 

(Agència Catalana de l’Aigua, 2008). 

 

3.1.4 The importance of resilience for the Catalan water sector 

Due to the geographic conditions, Catalonia is subjectto water scarcity. Therefore, adaptation measures such 

as desalination, water reuse, improvement of efficiency and saving in all uses, are a must for this region. 

Fortunately, local authorities are aware of this reality and are consciously fostering change in the sector.  

In accordance with what is mentioned in chapter 2 “background”, and based on exchanges with interviewee 

9, there are three main reasons that explain the importance given to the water sector in Catalonia, both by 

the public administration and by the private sector: 

1) Most of the Spanish industrial activities are concentrated in Catalonia; therefore, there is a long 

practice of water quality control to avoid the contamination of rivers and reservoirs. 

2) Catalonia was one of the first places in Spain to have specific legislation for water. In recent years, 

there was a growing demand for technological improvements regarding the management of aquifers 

and impulse of the purifiers, etc. This has led to administrative requirements being implemented in 

Catalonia earlier than in the rest of Spain. 
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3) Catalonia is geographically located in an area vulnerable to droughts and floods. For this reason, 

issues related to hydrology and water management have always been at the top of the agenda.  

To sum up, the geographic conditions, the economic relevance of the region, and a pioneering public 

administration all explain why Catalonia has given so much attention to its water sector in recent years. 

Today, Catalonia is home to strong academic institutions in the fields of climatology and hydrology, a 

proactive private sector, an established water cluster (the Catalan Water Partnership) and a great deal of 

water researchers. 

 

3.2 Climate vulnerability analysis  

 

According to Interviewee 1, the Mediterranean region has a water cycle very susceptible to extremes. It has 

very long periods of droughts followed by very short periods of flooding. For this reason, technological 

advances in water management have always been critical to the region. Similarly, the water availability is 

not a new concern but an ancient one that has been dealt with for centuries. Therefore, climate change 

impacts on the water sector are not going to come as a surprise. It is something that both the 

admnistration and private actors in the sector have always been aware of and concerned about 

(Interviewee 1). 

Still, the forecasts of climate change impacts in the Mediterranean region until the end of the century are 

quite alarming. An increase in temperature is expected, and consequently, an increase in evaporation 

processes and also a decrease in rainfall. The models are very clear regarding the temperature increase. 

However, it is less clear what will happen concerning precipitation. We are likely to see a reduction in 

rainfall, followed by more intense rains. This is similar to what is already happening, but it will be more 

intense (Interviewee 1). 

In Europe, Spain is the third most vulnerable country with respect to water resources availability. While the 

average water stress1 index in Europe is of 0.14, in Spain, the index reaches 0.32, making it third after Malta 

and Belgium. This high level of water stress results mainly from the lack of renewable water resources, 

which in Spain is 60% lower than the European average (PwC, 2014).  

Catalonia's climate change impacts have been studied and analyzed, and there are projections that confirm 

its vulnerability (Pascual D. et.al., 2014). In Catalonia, as in the Mediterranean region and other regions of 

Spain, climate change is expected to disturb the current water cycle. The main direct climate change 

impacts expected in Catalonia are listed in Table 2: 

 

 Table 2: Main direct climate change impacts in Catalonia’s water sector 

 

                                                
1 Water stress occurs when water demand is superior to the available water resources. It can lead to the deterioration 
of fresh water resources quality and quantity.  

Main direct climate change impacts in Catalonia’s water sector  

Increase in average temperature and changes in the physical characteristics of water 
(evaporation) 

Disruption of hydrologic systems  

Reduction of aquifers ability to replenish  

Increase in frequency and intensity of extreme weather events (droughts and floods) 

Change in water quality and contamination characteristics 

Impacts on water ecosystems (e.g. wetland extension) 
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SOURCE: AGÈNCIA CATALANA DE L’AIGUA 

 

In general, Catalonia will be confronted by the disruption of its hydrologic system and will face the two 

unbalanced aspects of water cycles, droughts and floods. The most serious expected climate change impact 

is the  decline of water resources because it endangers the water quality and the recharge of acquifers; 

however, climate change is also expected to make it harder to meet the existing water demand (OCCC, 

Estrategia Catalana de Adaptacion al Cambio Climatico, Resumen Ejecutivo 2013-2020, Pg.13). 

According to the Third Report on Climate Change in Catalonia, water scarcity will be noticeable across 

Catalonia in the coming future, and this scarcity will vary widely depeding on the area (Government of 

Catalonia, Institute of Catalan studies, 2017).  

3.3 Socio-economic implications of climate change impacts in the water sector 

 

Since Catalonia is a highly-industrialized territory with an important primary sector, any situation or 

phenomenon that compromises water resources can have a devastating impact on the Catalan economy. 

According to the Oficina Catalana del Cambi Climàtic (OCCC), the water sector is predicted to be the most 

vulnerable economic sector in Catalonia in the years to come due to climate change. Since many other 

economic sectors rely on water resources for their activities, climate change impacts on water sector have 

repercussions on overall economy (OCCC, Estrategia Catalana de Adaptacion al Cambio Climatico, Resumen 

Ejecutivo 2013-2020). 

According to previous estimations, the economic impact of water scarcity potentially caused by climate 

change could be of around 7.7% of Catalan’s GDP (Agua y Cambio Climatico, ACA). This estimation bring out 

the dimension of climate change impact in the water sector and all other sectors that rely on its resources 

and services. Consequently, climate change will translate into a greater need to carry out certain public 

investments to compensate for damages from floods, fires or droughts, thus increasing inflationary 

pressures and lowering GDP growth (Agència Catalana de l'Aigua). 

In addition to the economic consequences, climate change is expected to have other indirect socio-

economic impacts due to the reduction of water availability, such as the increase of human displacement 

and migration. The current refugee crisis is already affecting urban areas in Catalonia such as Barcelona, so 

the increase of climate refugees could also deteriorate the situation (interviewee 6). 

In the following sections, this study will present the expected impacts of climate change in a few of the 

water-dependent sectors in Catalonia: Agriculture; Energy; Industry; and Households, trade and tourism.   

 

3.3.1 Agriculture 

 

Currently, the sectors of agriculture and livestock represents 1.5% of the Catalan economy and employs no 

more than 60,000 people. On the other hand, the agro-food sector is the most important industrial sector 

in Catalonia, with a contribution of more than 15% of the regional GDP. If we sum up the industries of first 

and second transformation, Catalonia is the most important region in Europe for the agro-food industry. 

It has been said that due to climate change, temperatures are going to increase and transpiration processes 

are going to speed up. Therefore, more water will be needed to compensate the intense transpiration 

processes. The most immediate response to an increase in transpiration processes is to extend the artificial 

Impacts on coastal areas (saltwater intrusion, erosion of beaches, loss of wetlands and rice 
paddies in the Ebro Delta)  
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irrigation area. Catalonia’s irrigation plan (Plan de regadíos de Catalunya) already intends to add around 

125,000 hectares to the existing 260,000 (an increase of almost 50% of the area and 25% of the water used 

for irrigation). As climate change is also expected to affect water resources availability due to a decrease in 

precipitation, it is still unclear how to generate the additional water resources needed for extending the 

irrigation area, especially if one assumes that other economic sectors are also going to need additional 

resources.  

According to different sources, the Mediterranean region is expected to face increased heat waves, as well 

as drought and flood episodes associated with some climate change scenarios, which could reduce the 

productivity of crops and livestock farms in the region. At the same time, climate change could potentially 

increase the risk of forest fires and pests, and extreme droughts could cut the sector's GDP by as much as 

30% (Agua y Cambio Climatico, ACA).  

For all of these reasons, it is imperative to explore technological solutions to improve water efficiency for 

agriculture use. In other terms, just as in other economic sectors and industries, the region needs to find 

out how to improve productivity using less water. This is the main challenge that Catalonia and other 

regions must face in the coming years. 

 

3.3.2 Energy 

 

In Catalonia, economic development has gone always hand in hand with a growing energy consumption. 

Catalonia’s main primary energy sources are oil (50%), natural gas (25%), nuclear energy (20%) and 

renewable energies (representing less than 3% of its energy mix, depending on the hydroelectric dams’ 

productivity). Currently, 96% the energy consumed in Catalonia is produced outside of its territory (Agua y 

Cambio Climatico, ACA).  

The effects of climate change on the energy sector depend mainly on the variability of water in rivers and 

lakes used for hydroelectric production and for cooling conventional thermal or nuclear plants, or in 

refineries in the transformation of fuel. It is true that such needs could change depending on the changes 

on the energy mix, and on the existing energy offer. For instance, the adoption of climate change 

adaptation actions to introduce new technologies such as water desalination plants, depurators and 

residual treatments plants, can increase the energy demand.  

Overall, the main impact of climate change on the energy production will concentrate in the production of 

hydroelectric power, as river flows and streams are expected to oscillate and decrease. For instance, the 

production of hydroelectric power could decline by 20% to 50% in Spain (Agua y Cambio Climatico, ACA). 

 

3.3.3 Industry 

Today, the Catalonia’s industry absorbs 9.7% of the total water consumption in its territory. That said, if we 

take into consideration the inputs of the industry to other sectors, this number increases up to 38.2% (Agua 

y Cambio Climatico, ACA). 

On the other hand, the water demand for industrial uses is expected to increase only up to 5% by 2050, 

because of new refrigeration needs (Agua y Cambio Climatico, ACA). This modest increase in water demand 

is explained by the expected technological advancements in water efficiency. In other words, Catalonia’s 

industry is expected to grow concurrently with its improvement in water efficiency levels (Agència Catalana 

de l'Aigua).  

In general, it is foreseen that the industrial sector will be less vulnerable to climate change impacts than 

other economic sectors, such as agriculture. However, there are some exceptions to this prognosis. 
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Industrial plants located in areas sensible to extreme weather events, such as floods and industrial sectors 

dependent on inputs sensible to the climate, are likely to be more affected. Extreme weather events such 

as droughts are expected to have an impact on the industrial sector, generating a loss of 5.6% of the 

sector’s GDP (Agua y Cambio Climatico, ACA).  

 

3.3.4 Households, trade and tourism 

Together, households, trade and tourism are a fundamental sector for the local economy and some of the 

mainwater consumers. For instance, tourism alone represents around 10% of Catalonia’s GDP (Agua y 

Cambio Climatico, ACA, Pg. 280). Households, trade and tourism all together, can be highly affected by 

restricted water availability caused by climate change.  

Globally, it is considered that a rise of 2°C above the average temperature can lead to an increase of 

households’ water use of 5%, although some references speak of an increment of up to 12% (Agua y 

Cambio Climatico, ACA, Pg. 281). Other sources argue that for each increase in a degree Celsius, with 

respect to the average temperature, the water consumption should increase about 3% (Agua y Cambio 

Climatico, ACA, Pg. 281). The correlation between temperature rise and water consumption increase is 

justified by a growing demand of water for personal hygiene and comfort, for parks, gardens and other 

public areas, and for warm-weather activities of leisure and entertainment (swimming pools, water parks, 

etc.). 

In Catalonia, tourism occurs mainly during the summer season. In the past, there have been quite a few 

significant droughts during the summer, such as in 2008 when there were water restrictions even for 

tourists. Today, it seems that the tourism sector is no longer so concerned about summer droughts, as they 

have been taking action in recent years to prepare for such extreme events. For example, a desalination 

plant was built in the Maresme region to combat this problem. Nowadays, actors in the sector are more 

worried about water price than about water restrictions, as water from desalination plants is much more 

expensive. And in the mountains, the warm temperatures and precipitation changes are expected to affect 

and shorten the sky season, which could also generate extra costs if snow needs to be produced artificially. 

Therefore, one could say that the tourism sector is more concerned about climate change in terms of costs, 

and an adaptation and resilience of this economic sector is genuinely important for the local economy since 

the tourism represents around 10% of Catalonia’s GDP (Interviewee 7). 

 

3.4 Similar Sectors & Regions 

Other regions in Europe and around the world are condemned to similar hydrographic problems such as 
water scarcity and extreme weather events. This is the case for Portugal and more extremely for Israel, a 
country whose water resources have always been a major national concern. As a neighbour country, 
Portugal presents a good example of the situation in the region. Israel, on the other hand, is a leading 
power in water efficiency and in the use of technology for water management and treatment. This section 
will briefly introduce the case of Israel and in Portugal, with the aim of presenting examples of other 
regions facing similar challenges and adopting complementary adaptation strategies to improve the 
resilience of the water sector in their respective territories.   

3.4.1 Israel 

Israel’s territory is characterised by arid and semi-arid climatic conditions. Due to its limited water 

resources, water scarcity is already a major problem. As of 2011, the country consumes more water than its 

natural supply, with an annual deficit of 300 M3/year (OECD, Water and Climate Change Adaptation: 

Policies to Navigate Uncharted Waters, 2013). In addition, Israel’s water sector is expected to be deeply 

affected by climate change mainly due to more frequent extreme weather events and reduced rainfall. The 
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increase in temperature will result in an accentuated water soil deficit and increased irrigation demand, 

which will pressure even more freshwater supplies, and will reduce groundwater water production by 

around 40% (State of Israel, Ministry of Environmental Protection, Office of the Chief Scientist, 2014). To 

cope with this challenging reality, Israel relies on technologies for data gathering to monitor water 

resources, as well as adaptation technologies and measures that improve water efficiency and reduce the 

stress on the existing resources. For all of these reasons, Israel has a very dynamic climate services market, 

providing its water sector with a variety of specialized services. Specialized consultancy engineering firms 

and university spin offs are the main providers of climate services. Their services often include decision 

support systems for water optimization, software for collecting, storing, analysing and reporting data, and 

warning systems for the detection of dangerous chemical compounds in drinking water, to name few.  

 

3.4.2 Portugal  

 

Portugal’s key vulnerability regarding its water resources is water shortage in the south of the country 

during the dry season, and floods in the north resulting from intense rainfall. Recently-observed trends 

include, but are not limited to, an increase in flood risk and a difference between the south and the north in 

terms of water availability. On the other hand, it is experiencing an overall decrease in surface and 

groundwater quality due to increased rainfall and saline contamination, respectively. The projected impacts 

of climate change in the country are multiple, such as the reduction of annual rainfall, the reduction of river 

runoff and aquifer recharges and water quality degradation. To adapt and improve its resilience, Portugal 

has adopted the National Plan for Efficient Use of Water in 2005 and the Strategic Plan for Water Supply 

and Wastewater Treatment, as well as river basin and flood risk management plans.  Based on the 

literature review conducted for this deliverable, it seems that climate services are being used within the 

value chain of the water sector in Portugal for strategic planning purposes, forecasts, and the modelling of 

water resources variability (Associaçao Empresarial de Portugal (AEP)).  

 

4 Characterising the Market 

This section will provide an overview of the market of climate services within the water and sanitation 

sector in Catalonia. Firstly, the water and sanitation value chain will be explained, as well when climate 

services are often purchased during the value chain. Secondly, the main stakeholders in the sector and the 

interactions among themselves will be presented. Lastly, a demand analysis will disclose the main climate 

services users, what types of climate services are used, and what is their value added within the water and 

sanitation sector. 

4.1 Value Chain Analysis 

 

The figure below represents the value chain of the water supply and sanitation sector in Catalonia:  
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Figure 3: Value chain of the water supply and sanitation sector in Catalonia (LGI, 2017) 

 

 

This is a circular value chain that works in a cycle that repeats itself over and over again. Firstly, water 

resources are collected either from the surface (e.g. rivers) or from the ground (e.g. aquifers). Next, the 

water collected goes through the purification process in order to be distributed for the consumption of 

households and industries, among others. After consumption and use, the wastewater generated can be 

purified to be distributed again, or it can be discharged into various environmental receptors such as 

agricultural land and surface water. Then, the water discharged will be recollected to follow the same cycle.  

Although there are regular losses in the value chain of the water sector such as evapotranspiration 

processes, water infiltration, runoff and water leakages during irrigation, etc., such losses are expected to 

be amplified due to the impacts resulting from climate change. This will in turn affect the performance of 

the water sector by disturbing the harmonious functioning of its value chain. An increase in rainfall 

variability, higher temperatures, and droughts can lead to water resources’ disruption and scarcity. If fewer 

resources are available, less water can be treated and distributed to meet the demand. On the other hand, 

floods and sea level rise can endanger the water quality and cause the contamination of reservoirs, which 

in turn can affect the quality of the water distributed for human use. Floods and sea level rise can also put 

the population under risk, especially in coastal areas where 90% of the Catalan population is concentrated 

(Interviewee 4).  

According to some interviewees, climate services are used and are expected to be used even more in the 

future to ensure the resilience of Catalonia’s water value chain. To address climate change risks and 
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minimize their impacts, many climate service applications are needed. This includes measuring climate 

events, collecting and managing data, creating models, processing data, giving advisory services, and 

publishing climate studies. An array of climate service applications is necessary to support the water value 

chain while facing climate impacts. Moreover, climate services are not only used for protecting the water 

use cycle, but also for risk management purposes in the context of floods and sea level rise, as well as for 

sanitation and hygiene reasons. 

 

4.2 Stakeholder Mapping 

In order to understand the market of climate services, it is necessary to identify the stakeholders involved 
in the provision and use of climate services in the water sector. This chapter aims to present the actors that 
are part of the water and sanitation sector and ecosystem, including municipalities, water companies, 
construction companies, climate services providers and users among others.  

 

In the sector of water treatment and sanitation, water treatment and distribution operators are responsible 
for the activities and processes linked to the treatment and provision of municipal drinking water. In large 
municipalities, the water treatment and distribution are often done by different actors: treatment 
operators work only in the treatment plants, while distribution operators are responsible for the 
distribution system, including pipes and pumps that transport water to commercial and residential 
customers. On the other hand, in smaller municipalities and urban areas, the same institution could be 
responsible for both water treatment and distribution. In both cases, the companies in charge of water 
treatment and water distribution are responsible for monitoring water quality and preventing public health 
issues.     

 

Figure 4: Actors involved in water supply and how they use climate services (LGI, 2017)Figure 4 shows the 
actors involved in the key steps of the value chain of water supply, namely water resources management, 
water collection, purification, distribution until consumption. It differentiates between public and private 
actors and the type of climate services used by each one them. 

 
Figure 4: Actors involved in water supply and how they use climate services (LGI, 2017) 
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Further,  

Figure 5 exhibits the actors involved in the value chain of sanitation services. It shows how are the public 
and private actors involved in sanitation services and the climate services they often use for each of the 
steps of the value chain.   

 

Figure 5: Actors involved in sanitation services and how they use climate services (LGI, 2017) 

 

 

In Catalonia, water supply and sanitation services can be private, public or mixed. Still, the activities 

involved in those services are always the same, independent of the authority responsible for their 

provision. Today, the privatization of the water services affects around 84% of Catalonia’s population and 

the remaining 16 % are publicly served by public companies that often outsource technologies and services 

from the private sector. Although recently there was an important debate about the concerns regarding 

the provision of water treatment and distribution predominantly by the private sector, it is clear that, 

technologically speaking, the participation of the private sector continues to be essential.   

When building new water infrastructure, an engineering company typically assists a public body, so as to 

assess the requirements of the area and to prepare tender documents.   For companies responding to this 

call for tenders, a consortium is often formed, including a construction company, an asset operator, an 

engineering company and a consultancy company. In the case of building new public infrastructure, a public 

agency is responsible for the project management of the construction. The financing of the infrastructure is 

discussed with banks and an engineering consultancy company, while independent experts may be asked 

for the technical review of the proposal. This brief description is illustrated in the chart below, which aims 

to represent the main interactions between key stakeholders in the water sector from infrastructure 

building to water distribution and treatment.  
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Figure 6: Water and sanitation sector in Catalonia (LGI, 2017)



Each circle represents one role in the process and one type of stakeholder. Sometimes one single actor can 

undertake two or three roles (i.e. big construction companies could undertake the concessionary 

construction and operation and maintenance of public infrastructure). The value chain of the water supply 

and sanitation sector relies on water infrastructure for ensuring water collection, purification, distribution 

and wastewater treatment. The water supply and sanitation services follow a process of four steps from 

the inception of the water infrastructure until the end user:  

1) Public body launches tender process 

The first step towards the construction of any new public water and/or sewage infrastructure project is the 

pre-feasibility study. These studies aim at assessing the opportunity offered by the potential infrastructure. 

During this stage, a consultancy firm qualifies and quantifies the need of a municipality, assesses 

competitive projects, defines technical and financial feasibility. Generally, environmental studies are also 

developed at this stage. Based on this pre-feasibility study, the municipality takes the decision of whether 

or not to build the public infrastructure (Guide M.O.P, 1998). Climate services could be used at this stage, in 

the production of pre-feasibility studies, to estimate the resilience of the infrastructure in face of extreme 

climate events. These studies are undertaken by specialised climate change consultancies or big 

engineering groups. 

2) Establishment of a consortium  

Once the public body has launched the tender process, different consortiums or individual concessionary 

companies start preparing their proposal to answer the tender. The scope of the tender will vary, and it can 

include different activities: 

• Design: Includes the basic and detailed design of water infrastructure. It can be undertaken by 

architects and engineering & consultancy companies. Large consultancy companies can integrate 

climate data for the design of water infrastructure. 

• Construction: Includes the whole building and subcontracting process needed for final 

commissioning of public infrastructure. Long term climate data is not used at this stage.  

• Operation & Maintenance: Includes all the needed works to keep infrastructure usable during the 

whole lifetime. Climate data can be used at this stage to ensure the resilience and long-lasting 

operations.   

• Financing & Management: It involves the development of public infrastructure, initial investment, 

financing and management of the cash flow generated during the operation of infrastructure, and 

it is undertaken by concessionary companies. One example of how climate data is used at this stage 

is in estimating investment risks.  

The tender will determine the roles and functions of the different actors. In fact, many options are possible. 

A tender may include only construction aspects, while the administrative aspects and exploitation of results 

could be done by other actors. It could also be that the tender does both, the construction and the 

operation. While it depends on the distribution of responsibilities and on the role taken by the public 

institution, many models are possible (Interviewee 4). 

3) Finance of water utility infrastructure 

The magnitude of these types of projects entails the creation of a Special Purpose Vehicle (SPV) company, 

that will be attributed to the financing of the whole project. The SPV prepares the technical documents to be 

presented to the bank. In order to create due diligences, technical, financial and some climate data are 

necessary, although their impacts on final results are low (LGI). 

Before agreeing to finance the project, banks generally have independent experts verify some of the 

documents, and may also have their own experts review the different due diligences.  
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4) Project selection and service provision 

The winner of the competitive bidding process is entitled to provide water distribution and sanitation to 

the population. Water utility operators can use climate services to manage resources and ensure demand 

satisfaction.  

Sometimes, municipalities provide the water ready for use to a concessionary responsible for the 

distribution. In other cases, the concessionary does both the treatment and the distribution. It varies a lot 

from case to case, as it depends largely on the context. 

The needs for using climate services are the same regardless of whether it is publicly or privately managed 

(Interviewee 8). Therefore, both the concessionary and the public institution can hire climate services; it 

just depends on who is responsible for the water resource. If the hydraulic resource management is carried 

out by the administration, it will be done by the public administration. If the resources are under the 

mandate of the Ebro’s Hydrographic Confederation, it will be the Confederation that contracts a climate 

services provider. The concessionary will hire a climate services provider if, for instance, it is responsible for 

the water treatment plant. In other terms, the actor who is responsible for the water supply will be 

responsible for contracting a climate services provider.  

As described above, several stakeholders are involved in water treatment and provision services. Climate 

services can be used by different actors and in different stages of the value chain, depending on the 

responsibilities and roles played by each actor.  

 

4.3 Demand analysis 

4.3.1 Actors using climate data 

 
Based on the interviews carried out for this case study, few types of actors were identified as users of 
climate services. The main categories of climate service users identified were the following:  
 

• Public institutions 

The Catalan Water Agency (ACA) is responsible for the management of water resources and strategic 

planning. Municipalities are responsible for the project management of the construction of a new 

infrastructure and the local water supply and management strategy.  

ACA is a user of climate services; it integrates climate data into its projects and adaptation strategy for the 

sector. On the other hand, public administrations are sometimes users of the climate data provided for free 

by ACA. In other cases, public administrations contract calibrations of downscaled data and tailored 

products from consultancy engineering firms according to their needs.   

When public institutions want to predict the quantities of water to be consumed over a long period of time, 
they use climate hypothesis and elaborate basic scenarios; accordingly, they do not need accurate climate 
data. Besides, the main parameter to estimate long-term water consumption is based on population 
growth. 

Furthermore, downscaling of global climate models run for local scales and long-term climate data 
predictions are used in the frame of several of their studies, often including rainfall forecasts, risk 
assessments, etc. However, this kind of study is not conducted directly by public agencies, but is rather 
outsourced to engineering consultancy companies. 

 

• Construction companies 
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Construction companies are responsible for the construction and the maintenance of water infrastructure. 

They respond to tenders offering their services for municipalities. The main construction companies 

building infrastructure for water supply and sanitation in Catalonia are CopisaCopcisa, Comsa, Sorigue, 

Sorea, Dragados, Fomento de Construcciones y Contratas and Sacyr.  

 

• Engineering consultancy companies 

The engineering and consultancy companies conduct many different types of studies in the water sector, 

from the integrated river basin management to the assessment of risks and dangerous hazards. In general, 

these companies are aware of climate change effects on the sector. Their utilisation of long-term climate 

data varies a lot according to several parameters: internal expertise on climate predictions, the size of the 

company, the type of study and requests from customers, etc.  

Such companies rely on free and paid climate data provided by meteorological institutes, ACA, and other 
public institutions or companies selling data. The main consultancy companies operating in the water 
sector in Catalonia are Andatia, Adasa, Hyds, ABM and SICE.  

 

• Water companies 

The role of water companies highly depends upon the municipality and the local water management scheme. 

As of today, asset operators only use short-term climate data (a few days to a few months) to predict daily 

water consumption for a given area. To do so, they rely on their own models based on data they buy from 

regional operational control centres. However, there is a real need for more accurate short-term data 

(rainfall, temperature, droughts, etc.), since their models can deliver imprecise predictions. 

The main companies dedicated to the water cycle in Catalonia are Suez, Aqualia, Acciona and  Dam.  

 

• Researchers 

Researchers and research groups in the fields of climatology, hydrology, geography and tourism claimed to 

be using climate services during the interviews that were carried out for the case study. Such climate data 

are mainly used for their specific research projects. Indeed, the number of scientific publications in 

Catalonia has increased by 3.5% between the period of 2000 and 2008, with a total of 134 scientific articles 

and 46 dissertations related to climate issues were produced in 2008 alone (Llebot, J. E., 2012). Most of the 

data used is free and it mainly comes from public organisations such as ACA or MeteoCat. Some research 

groups also create their own models and data, meaning they are considered as both users and providers of 

data.  

Many experts and research teams in Spain are currently working on the assessment of climate change 

impacts on different socio-economic sectors and ecosystems, such effort is being transformed into those 

new types of climate services:  

o Data for end users 
o Calibration of downscaled data and tailored products 
o Capacity building and education 
o Communication and outreach products  
o Publications 

 

The main research institutes working on the impacts of climate change in Catalonia’s water sector include 

the Water Research Institute (Institut de Recerca de l'Aigua-UB), the Catalan Institute for Water Research 

(ICRA), and the Institute of Environmental Assessment and Water Research (Idaea Cisc). It is also interesting 
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to note that climate change and related subjects in such research institutes in Catalonia are not considered 

as part of their core business line, as they are rather specialized on hydrology (Llebot, J. E., 2012). 

 

 

4.3.2 Main climate service needs  

 

Three core climate services needs were identified in analysis of the date collected through the interviews 

and they were classified as follows:  

• Water resources management 

Stakeholders in the water sector of Catalonia frequently use climate services for managing the water 

resources and ensuring the supply of water to the existing demand. The type of data normally used for 

assessing the production and consumption of water resources are weather and seasonal forecast 

information. The main parameters used are precipitation (rainfall), temperature, and wind. This type of 

information tends to be used to help organisations in charge of water resource management and 

distribution to predict the variability of resources. To estimate the impact of resource variability, climate 

data normally feed into the existing operational models to forecast the impacts of weather conditions on 

surface and ground water resources.   

• Risk management 

Currently, climate data is also being used in Catalonia for risk management purposes. For instance, 

industries in areas under risk of floods are required by law to adopt risk management schemes to prepare 

and avoid dangerous working conditions for their staff. The type of information normally used for risk 

management purposes includes weather and seasonal forecasts, with rainfall as the main data parameter. 

Organisations managing water infrastructure may also use historical data to assess how their infrastructure 

has performed under similar weather conditions in the past.  

 

• Infrastructure planning 

Climate services can be used for infrastructure planning, to help organisations decide on future capital 

investments; however, they are used less often. For instance, in the Maresme region, a desalination plant 

has been built to ensure water supply to the region during drought periods. This investment has been 

justified by historical data and climate change predictions that clearly indicate a trend of increased 

droughts and water scarcity in the region.  

New infrastructure projects are generally built on decadal scales. The lifespan and replacement cycle of an 

infrastructure include the maintenance and upgrade cycles for different types of structures. Depending on 

the type of infrastructure, its status, and phase, this can be used to prioritise adaptation actions. In the 

timeframe of climate change impacts, it becomes evident that new infrastructure will play an increasingly 

important role in building adaptive capacity, as older structures are replaced overtime. 

 

4.3.3 Types of climate services 

 

The experts that were interviewed for this case study declared to be using climate services in the format of 

raw data, processed data bases, modelling data, reports, studies and scenarios. The types of climate 

services used vary according to the purpose and type of activities carried out by the user.  
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Among the 12 interviewees, 8 use climate data free of charge, 4 use paid data, and 3 use both paid and free 

data. It is clear that users first look for free data, and only if they have a specific need for a project do they 

buy data from a climate service provider.  

Many organisations seem to perform in-house data processing, or tailor the climate data to meet their 

needs. In addition, the majority of the organisations use only ‘digested’ information, which have been 

previously processed and transformed in weather forecasts, models, etc. For example, Hyds, a consultancy 

firm specialised in risk management, and CUADLL, an organisation managing the Low Llobregat Valley 

Aquifer, both use processed data to feed their own operating models.  

Today, most of the climate data used by the interviewees is short- to medium-term data (from days to 

seasonal data). However, many of the interviewees expressed their interest in long-term data and longer 

series of historical data.  

 

4.4 Benefits of Use: existing and potential sector needs 

Climate services are mainly used for planning and adapting to climate change impacts. In the water sector, 

climate services help in predicting the impacts of climate change on water resources, and they allow actors 

to adopt adaptation measures in advance. In Catalonia, climate services are used in the water sector to 

support water resources management, risk management, and infrastructure planning. Infrastructure 

sustains a large variety of economic and social activities in society, thus, it becomes of upmost importance 

to manage the increasing risk related to infrastructure. Climate services have the potential to support 

technological developments that ensure the adaptation of the existing infrastructure, as well as the 

adoption of more advanced and efficient water technologies.  

For Catalonia’s public authorities, regulators and water operators, climate services such as meteorological 

data and information are needed to fulfil their mission in order to provide satisfactory water and sanitation 

services for the public. 

The benefits of using climate services vary depending upon the time horizon, though they are typically used 

for short and medium time frames. Data for long-term horizons are mainly required for proper water 

investment planning, and to ensure the balance between the supply and demand in the long term. 

5 Climate Services: suppliers and activities 

5.1 Type of suppliers 

A climate service provider produces its own climate data, and/or also by adding value (knowledge and 

expertise) to existing data with the aim of responding to users’ needs. The services provided to the water 

sector can take the form of weather forecasts, weather-related impacts on hydrological resources, natural 

resources monitoring, and flood warning systems, for example. 

Generally, the reasons behind offering climate services vary. Some providers aim to support Spain in the 

adaptation to climate change, some consider this as part of their organisational mandate, and others aim to 

provide more knowledge to their clients regarding the impacts of climate change on their businesses.  

The principal sources of climate data are web portals that offer information free of charge. Other frequent 

sources are statistical datasets, reports and professional databases. Literature from governments and 

public institutions is also an important source (EUPORIAS, 2015). For example, reports by the Catalan Office 

for Climate Change (OCCC) were mentioned by most of the interviewees as one of their climate data 

sources. There were also some organisations that collected their own data for risk management purposes, 

such as Hyds.  
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The majority of the organisations that use climate services in the water sector of Catalonia use climate 

information provided by MeteoCat or the Agencia Española de Meteorología (AEMET), the local and 

national meteorological agencies. For raw data and satellite observations, researchers normally use data 

coming from European organisations.  

 

Table 3 : Climate services suppliers in the water sector in Catalonia 
 

Type of organisation Organisation’s name 

National meteorological and hydro-
meteorological services 

MeteoCat and Agencia Española de 
Meteorología (AEMET) 

Public institutions  Agència Catalana del’Aigua, technological 
centres, European Union, European Centre for 
Medium-Range Weather Forecast, etc.  

Universities and research institutes Catalan Institute for Climate Sciences IC3, 
Institut de Recerca de l'Aigua (UB), Catalan 
Institute for Water Research (ICRA), Institute 
of Environmental Assessment and Water 
Research (Idaea Cisc) 

Private groups Meteogroup, Alsat, Meteo Sic and Meteo Luc 

Consultancy engineering companies Hyds 

                                                            SOURCE: INTERVIEWS CARRIED OUT BY LGI 

 

Universities and research institutes are also climate service suppliers. Normally, they produce their own 

data for concrete research projects. Sometimes, data is made available for free, with a charge for special 

requests that require some extra work. Universities and other research organisations that are publicly-

funded are expected to play a key role in developing the market for climate services, providing reliable 

methods, data and information. They play a significant role in developing experimental work on climate and 

water interfaces, and deliver special skills such as climatological or hydrological modelling and tools. 

The majority of the organisations listed in table 3 can be classified as public, including the national 

meteorological and hydrometeorological services, public agencies, and universities and research institutes. 

Therefore, one can assume that the climate services market in Catalonia is dominated by the public-sector 

providers. Indeed, this is also congruent with the statement in Deliverable 3.1 of the MARCO project, which 

identified that 60.6% of the climate services providers in Europe are public actors. To be more specific, 

climate services providers in Europe, particularly in the water sector, are mainly public actors (56 %), as 

shown in figure 5 below.  
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Figure 7: Relative share of targeted sectors by public and private CS providers (Source: Work 
Package 3 – Deliverable 3.1: Analysis of European Climate Services Suppliers)



Climate services providers are still considered a small community in Catalonia, and for this reason they are 

not widely known as climate service providers. In addition, few promote their services through media 

channels, conferences, websites, reports or scientific articles. Although the number of climate service 

providers in the water sector in Catalonia is insignificant, it is interesting to note that according to D3.1, as 

shown in figure 6 below, the number of European organisations providing climate services to the water 

sector in Europe is 191, out of a total of 371 identified organisations engaged in the provision of this type of 

services. Accordingly, this quantitative estimate indicates that there is a strong presence of climate service 

providers in the water sector in Europe, and most likely a potential growth in Catalonia in the near future.  

 

Figure 8: Absolute numbers of organisations providing climate services to a specific sector (Source: Work 

Package 3 – Deliverable 3.1: Analysis of European Climate Services Suppliers)
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5.2 Applications 

 

The climate services used by Catalan experts in the water sector vary in complexity and nature. Such 

services include, but are not limited to, raw data, data bases, models, scenarios and reports. The main 

methods needed to produce climate services, the majority uses data analyses, literature research, 

modelling, and applied research/technology.  

For example, CUADLL, the association in charge of the management of the Llobregat Low Valley Aquifer, 

uses a model that has a fairly large time scale, with data from 1965 until now. CUADLL has 160 control 

points throughout the aquifer that measure water levels, extraction and quality. They updated their model 

(created by UPC and named Visual Transin) monthly, to monitor the underground water resources and 

adapt the regional water use accordingly. CUADLL reports all data updates to ACA, which then integrates 

this data into other models and scenarios (Interviewee 2). 

Just as CUADLL, Hyds the spin off from the Universidad Politecnica de Catalunya uses climate data to 

develop climate services to their clients. Hyds mainly provides alert systems and information on extreme 

weather events, such as severe storms and floods. Their services are contracted as a precautionary 

measure in the anticipation of increased rainfall and flood events (Interviewee 8). 

Moreover, a great number of experts and research teams in Spain are currently working on assessing the 

foreseeable impacts of climate change on a variety of socio-economic sectors and ecological systems. This 

research effort will be translated into the creation of new services that can be summarised as the following: 

• Data for end users 

• Downscaling of global climate models to regional or local scales 

• Impacts of climate change on the natural environment, socio-economic and environmental 

conditions 

• Calibrations of downscaled data and tailored products 

• Capacity building, education, communication and outreach products  

• Publications 

The scale and territories addressed by climate service providers in Catalonia vary, with a focus on the 

regional level. The time horizon that is relevant for the climate services provided ranges from past, present 

and future, extending until 2100; however, most the providers offer climate services on medium-term 

timeframes.  

According to the interviews carried out for this study,  climate services provided by the public organisations 

in Catalonia are mainly related to regional downscaling activities and climate information and knowledge, 

whereas the climate services provided by the private sector are mainly related to impact modelling and 

climate consultancy services.  

 

5.3 Unmet needs  

 

The main information required for adaptation of the water sector is information relevant to extreme 

weather events and the frequency of rain and droughts. Therefore, a better knowledge of such extremes 

could be useful for the advancement of the sector (Interviewee 8). 
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All the stakeholders interviewed for this case study agreed that the existing data is sufficient to their 

current needs. They also agreed that greater accuracy could be beneficial for their activities in the future. 

Some of them mentioned that more localized data could help them shape their adaptation strategies to 

different regions in Catalonia.   

It is currently hard to understand what are the unmet climate services needs in this niche market. More 

research needs to be done in this area to develop a fuller picture of the market.  

 

6 Analysis of supply and demand 

This chapter provides a reflection on the current development of the supply and the demand of climate 
services.  It highlights the constrains and opportunities of the climate service market, the concerns about 
reliability of climate data, the relative importance of climate service costs and the evolving perception 
towards climate risks.  

 

6.1 Constraints and Opportunities 

 

Today, people are much more aware of global warming resulting from human activities. Climate literacy is a 

precondition for understanding the importance of climate data for adaptation measures. Yet, among the 

wider population in Catalonia, people often associate seasonal forecasts with simple weather forecasts 

available online.   

Many interviewees were generally aware of climate services and what they are used for, although there 

were differences in how they perceived them. All of the twelve interviewees commonly agreed that the 

climate services market is still relatively small, and that many of their counterparts are not aware that they 

are indeed using climate services. 

However, there is a difference between knowing about the expected climate change impacts and taking 

action. In Catalonia and in Spain, people often take action on a short-term basis. They are more worried 

about day-to-day problems and not so much about long-term planning (Interviewee 1). As such, many 

actors still need to be convinced about the advantages of using climate data and taking preventive 

adaptation measures.  

There are some opportunities for development that could be materialized in order to overcome some of 
the barriers and facilitate the adoption of climate services, such as: 

• Creating a link between water and sanitation actors and experts in climate research, in order to 
understand the demand and use of climate information. 

• Improving current technologies to better understand and manage the climate variability and risks 
facing the sector. 

• Addressing and exchanging information on climate risk management practices through global 
frameworks.  

• Integrating climate change requirements in the call for tenders and in water and sanitation sector 
regulations.  

• Improving research on climate services to support their development, such as in the areas of data 
uncertainty, dissemination and communication  

• Supporting education and training in the water sector. For instance, universities can play an 
essential role in creating a community of professionals who will have the required expertise and be 
able to supply and offer adaptation climate services over the coming decade.  

• Supporting the development of  climate change mitigation roadmap and improving user knowledge 
regarding what they should prepare for, in order to hasten adaptation  
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6.2 Quality Assurance and Provenance 

 

The term reliability is used here as a synonym of trustworthiness and quality, and it can be related to a 

number of technical aspects such as skill, source reliability, and sharpness.  

Currently, uncertainties in climate change models and their projections still limit some abilities to adapt to 

climate change impacts. Ongoing improvements in climate change models and their spatial and temporal 

resolution, along with improved methodologies to treat model biases and localise results, will make it 

possible to deal selectively with the growing uncertainty of future climate conditions (Auld, 2008). 

Depending on the climate data use, sharpness can be essential. For instance, the interviewee from Hyds 

argued that for them, precision is critical. Since their work is based on short-term alert systems, the 

dropping of 10ml or of 30ml can be quite different. It would be the difference between flooding and a little 

rain. In short, for some climate service users, precision is more important than for others (Interviewee 8). 

Most of the interviewees agreed that it is normal to have a margin of error and some uncertainty. Still, this 

margin of error should be explicitly expressed and should be minimized as much as possible to avoid 

misleading decision-making processes.  

6.3 Relative Importance of cost, resolution, reliability, and confidence levels of 
service 

 

Although interviewees have not mentioned any concern related to the price of climate services, most of 

them use the services free of charge. Those who pay for climate services do so only for very concrete, 

project-based needs. So, cost seems to be bearable when there is a specific need; otherwise, services are 

more likely to be procured from free databases.  

Another aspect that was mentioned by a few interviewees was special resolution. Some interviewees 

agreed that it would be useful to have a more detailed special resolution of the forecast. They believe it 

allows for more detailed planning, while taking into consideration the geography and climatology of the 

different regions within Catalonia.  

In general, interviewees agreed that the level of reliability and confidence is high when the objective is to 

identify general trends. Even if there are uncertainties, the existing data show the trends and that is enough 

(Interviewee 10). Still, the importance of data resolution can vary according to the needs of the data user. 

For instance, if you are measuring rainfall and you have an error of 10%, and instead of 100mm you expect 

a rainfall of 90mm, the capacity for response and preparedness is likely to be inadequate. The accuracy of 

precipitation data is often more important than that of temperature, in terms of prediction (interviewee 3). 

 

6.4 Gender Aspects 

 

Among the 12 interviewees, only two women were interviewed for this case study. In Catalonia and 

perhaps in Spain, the employed personnel in the water sector are predominantly male. For this reason, it 

was notably hard to find female experts that could be suitable to the sample characteristics of this case 

study.  

Although efforts were made to keep the gender balance, it was impossible to have the same numbers of 

female and male interviewees.  
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6.5 Attitudes to Risk  

 

Among the Catalan society, especially within the community of experts in the water sector, there is a clear 

concern about the impacts of climate change. This concern is shared both by the private sector and the 

public administration.  

There are more or less radical views, yet most of the stakeholders in the water sector share concerns about 

the future of water resources in Catalonia (Interviewee 10). They are mainly concerned about changes in 

weather patterns, such as dry periods and droughts. The actors of the sector, like the public administrators, 

operators, etc., are not only concerned, but they have already started adopting adaptation measures in 

terms of strategic and management plans (Interviewee 4). Such risk management strategies include, but 

are not limited to: 

• Increasing knowledge about water-related disaster risk at the regional level; 

• Adopting an integrated disaster risk management approach along with monitoring systems; 

• Adopting an emergency preparedness plan.  

Another indicator of the shared concern of Catalonia’s water actors about the future of water resources is 

the Catalan Water Initiative, a cluster specialized on water, which was established in 2008. Still, some 

interviewees believe that more coordinated and coherent actions are needed in terms of policy and 

programmes to foster real technological development in the water sector.  

 

6.6 Perceptions of evolving climate related risk 

 

Possible concerns about climate change are growing as a result of increased media coverage. Social 

pressure to preserve the environment is increasing; therefore, the water sector will have to ensure the 

quality of aquatic ecosystems while ensuring access to water when water resources are increasingly scarce. 

Although this concern is not new and it has been present for quite a while within the water sector, today 

there are more tools and possibilities for using climate data for adaptation purposes. What is evolving is the 

transformation of data into services. Interviewee 4 argued that “Previously, if you wanted information on 

the availability of water resources, you had to create your own system”. Currently, data is accessible and it 

is often transformed into services for various uses. Thus, experts are now more interested in climate data 

and all its application possibilities. 

Though climate change is a real concern among the water experts and the population as a whole, few 

consider it an opportunity in which to transform the water sector, increase its efficiency, and improve the 

use of water resources.  

 

7 Framework conditions  

The problems of water supply and distribution, not only in Catalonia but also on a global scale, are part of 

what is called persistent and systemic problems (Agència Catalana de l'Aigua). Water problems often reflect 

the different models of development that are defended and applied through different levels of policy and 

legal frameworks. To better understand the integrated legal and policy perspectives that shape the water 

sector in Catalonia, the following sections present the main policies and regulations at the European, 

Spanish and Catalan levels.   
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7.1 Regulation and policy: 

 

7.1.1 Europe 

 

It is widely understood that water is not only a requirement for human life on earth, but also an essential 

resource for healthy ecosystems. Based on this understanding and to meet United Nations’ sustainable 

development goals (SDGs), the European Commission has established the Water Framework Directive 

(Directive 2000/60/EC). The Water Framework Directive (WFD) introduces an important change in water 

resources management, as it aims to guarantee sustainable water use for ensuring healthy water 

ecosystems, both in terms of quantity and quality. It provides a holistic perspective on water management, 

based on concepts such as sustainable development, reasonable resources use, and economic and social 

sustainability. 

The implementation of the WFD in the member countries of the European Union began after its publication 

in 2000. Since then, EU countries have adopted new policies and laws to implement the European WFD, 

taking into consideration the national integral water cycle and the economic and social components of their 

own territories. 

Subsequently, the European Commission has approved other policy documents to consolidate a framework 

for the adaptation of the water sector in Europe, as well as to manage the risk of floods. Table 4 lists the 

main policy documents at the European level:  

 

Table 4: Main policy documents at the European level 

Policy Document Type of instrument Year Responsible 
Institution 

Water Framework 
Directive 

Legal Act 2000 DG Environment 

Floods Directive Legal Act 2007 DG Environment 

EU Adaptation White 
Paper 

Communication 2009 DG Environment 

Guidance document 
on adaptation to 
climate change in 
water management 

Guidance document 2009 DG Environment 

EU Adaptation 
Strategy 

Adaptation Strategy 2013 DG Climate Action 

SOURCE: OECD, 2013 

 

Through the listed policy documents, the European Commission has introduced economic policy 

instruments, for example, to ensure prices charged to water users adequately cover costs. Plenty of 

research and investment programmes, financing mechanisms and innovative initiatives were launched to 

facilitate the implementation this new framework for the water sector across Europe.  

 

7.1.2 Spain  

 

In 2006, the Spanish government integrated WFD core ideas into the National Climate Change Plan 

(PNACC). As portrayed in Table 5, two action plans were established to implement the PNACC. The Spanish 
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government focused on the assessment of climate change impacts and effects on natural resources, leaving 

more concrete actions for water resources to the regional governments and water river basin 

confederations.   

 

Table 5: Main policy documents in Spain 

Policy Document Type of instrument Year Responsible 
Institution 

National Climate 
Change Adaptation 
Plan (PNACC) 

National Adaptation 
Strategy 

2006 Ministry of Agriculture, 
Food and 
Environment 

PNACC Work 
Programmes (First & 
Second) 

National Adaptation 
Action Plan 

2006/2009 Ministry of 
Environment 

A Preliminary General 
Assessment of The 
Impacts In Spain due 
to the Effects of 
Climate Change 

National Impact 
Assessment 

2005 Ministry of 
Environment 

Assessment of The 
Impacts of Climate 
Change on Natural 
Resources 

National Water Sector 
Impact Assessment 

2010 Ministry of Agriculture, 
Food and 
Environment 

SOURCE: OECD, 2013 

 

7.1.3 Catalonia  

 

In Catalonia, the legal and the policy frameworks have been developed in accordance with European and 

national regulations. For example, the Regulation of Hydrological Planning of Catalonia aims to develop and 

facilitate the implementation of the European Water Framework Directive. Table 6 presents the main policy 

and legal documents produced by Catalan authorities, in hopes of defining and shaping the water sector.  

 

 

Table 6: Main policy documents in Catalonia 

Policy Document Type of instrument Year Responsible 
Institution 

Directive on Waste 
Water Treatment 

Directive 1991 Catalan Government 

Local and Municipal 
Framework of 
Catalonia 

Law 2003 Parliament of 
Catalonia 

Regulation of Public 
Sanitation Services  
 

Regulation 2003 Government of 
Catalonia 

Regulation of 
Hydrological Planning 
of Catalonia  

Regulation 2006 Government of 
Catalonia 

Catalan Strategy to 
Adapt to Climate 
Change 2013-2020 

Strategy 2013 - 2020 Government of 
Catalonia and OCCC 
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Climate Change Law 
(Art.10 on Water) 

Law 2017 Parliament of 
Catalonia 

Ebro Hydrological 
Plan  

Plan 2016 - 2021 Confederation of Ebro 
River Basin 

Júcar Hydrological 
Plan 

Plan  2015 - 2021 Confederation of The 
Júcar River Basin 
 

Source: Aca, 2017 

 

In addition to water-specific policy and legal documents, Catalonia has a strategy for climate change 

adaptation, called the "Catalan Strategy to Adapt to Climate Change 2013-2020”. Its objective is to reduce 

the vulnerability of Catalonia to the impacts of climate change. In this way, it influences the management of 

water resources under the context of climate change.   

Furthermore, in some Spanish municipalities outside of Catalonia, local laws are emerging with the aim of 

increasing water efficiency and generating alternative resources. For example, municipalities have 

determined that all homes over 300m² must have a rainwater harvesting system to water the garden. It is a 

legal framework, very local, that is increasing significantly.  

Even within Catalonia, there are multiple levels of regulations, the autonomous community and local 

municipal level of water management and regulations (interviewee 1). Still, all levels of regulation are 

coherently designed to respect the European Directive and objectives.  

 

8 Decision making 

All the interviewees agreed that climate information could be used in decision-making processes and to 

improve adaptation planning, particularly in the long-term.  However, a few interviewees noted that there 

are some current actions that are being taken to avoid short-term risks, although such actions are rarer for 

long-term risks. Thus, even if there is a common understanding about the benefits of using climate services 

in decision-making processes, actions are often taken as a response to punctual events.  

 

8.1 Factors influencing climate service take-up 

8.1.1 Drivers and Obstacles to Climate Service Take-Up  

 

Drivers:  

The commitment of the Catalan administration to implement the Water Framework Directive (WFD) and to 

ensure the adaptation of the Catalan water sector is certainly a driver for climate services in Catalonia. 

Public authorities can introduce new requirements to the water sector, fostering the use of climate data. 

For now, this is rarely the case, but adaptation and risk management requirements are constantly 

increasing.  

On the other hand, public awareness on climate change in the water sector is also a driver of climate 

services in Catalonia. If civil society continues to pressure the Catalan government and local water utilities, 

the demand for improvement will continue to increase.   

Also, it is important to note that technological and scientific developments have made possible the 

measurement, processing and creation of extensive climate data. So, public institutions such as ACA or 
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MeteoCat are capable of giving free access to a huge archive of climate information, useful for the actors in 

the water sector.  

 

Obstacles:  

There are still many obstacles for the uptake of climate services in the water sector in Catalonia. The three 

core barriers identified are the following: 

• The low price of water discourages innovation in new treatments and water reuse. Due to low 
water prices, the private sector maintains a certain resistance to innovating and integrating new 
technologies and data for the best use of water resources (Interviewee 6). Today, the price of 
technological change is still a barrier to innovation.  

• Action is taken only when there is a real need, and preventive thinking is not the norm. Measures 
are taken only if they are required by law, or if they are in response to crises such as droughts, 
water stress and price variations, (Interviewee 6). Currently, climate change is not a priority for 
most actors in the water sector in Catalonia, as most actors are more worried about other short-
term issues.  

• When actors do want to use climate data, they have troubles to integrate the information collected 
from different sources. It is missing an integration of climate data in terms of units and indicators 
and an effort to make it more accessible and comprehensible to all types of users (Interviewee 12).  

 

8.1.2 Recommendations to enhance the uptake of climate services  

 

As a result of the research conducted for this case study, a few recommendations are given to enhance the 

uptake of climate services:  

• Since Catalonia is geographically and meteorologically diverse, it would be important to improve 

data collection and production focusing on geographical differences. Water-related issues are often 

localized; for example, Catalonia does not have the same problems throughout its territory. To 

understand the meteorological diversity existing in Catalonia and to facilitate data application, data 

should be regionalized, such as by water basins (Interviewee 7). 

• The climate data available today is abundant and sufficient, but the transfer of this data to practical 

use is inadequate (interviewee 7). The existing data does not reach the private sector, nor does it 

reach many decision-makers in the public sector; rather, it tends to remain among experts. In other 

words, an interpretation of the data is missing, followed by a narrative that can reach decision-

makers.  

• The public administration is the locomotive; therefore, it needs to lead the way for other actors in 

the water sector (Interviewee 5). If the public administration starts using and requiring the use of 

climate data, other actors should follow.  

 

 

8.1.3 Looking Ahead: Climate Service Demand 2030  

 

The following trends are expected to drive the growth of climate services demand in the water sector of 

Catalonia by 2030:  
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• The increasing pressure of a growing water demand in the context of resource scarcity will require 

the adoption of new technologies and the integration of climate data to improve water efficiency 

across the entire value chain. 

• Recently, municipalities are giving more emphasis to wastewater treatment and water regulations 

in Catalonia. New legal requirements at the municipal level are likely to incentivise the use of 

climate data for monitoring demand, resources and the improvement of climate change adaptation 

strategies.   

• Experts from the water-intensive economic sector, such as tourism and agriculture, believe that 

climate data will gain importance in the years to come. They say that this type of information will 

be essential to ensure economic continuity and sustainability.  

9 Conclusions  

 

Under the framework of the MARCO project, this case study explored the reality of climate services use for 

the adaptation to climate change of the water supply and sanitation sector in Catalonia. It is the outcome 

of an in-depth desk research and 12 semi-structured interviews with water experts with different 

backgrounds and expertise. 

As seen throughout this case study, climate services are increasingly being used in Catalonia to ensure the 

resilience of the water sector and its value chain. Today, climate services are used in Catalonia for the 

planning and adapting of the water sector to climate change impacts. The main reason why climate 

information is relevant for the water sector is because it helps predicting the impacts of climate change on 

water resources and allows actors to take adaptation measures in advance of extreme weather events.  

The primary climate services needs identified in the water sector of Catalonia are in the fields of water 

resources management, risk managements and infrastructure planning. From the twelve interviews carried 

out for this case study, it became clear that climate services are mainly needed for addressing climate 

change risks and minimizing their impacts. The climate service applications that were pinpointed are the 

following: climate events measurement, data collection and management, models, data processing, 

advising services and publishing publications.  

Currently, most of climate services used by water experts in Catalonia are free of charge. Those experts 

that paid for climate services in the past, did it for very concrete needs.  So, climate service cost seems to 

be bearable when there is a specific need, otherwise services are more likely to be procured from free 

databases.  

There are few reasons to believe that climate services are going to scale-up in the water sector in Catalonia. 

The increasing pressure of a growing water demand in the context of resources scarcity, will require the 

adoption of new technologies and the integration of climate data to improve water efficiency in the entire 

value chain, for example. Also, new legal requirements at the municipal level are likely to incentivise the 

use of climate data for monitoring demand, resources management and improving climate change 

adaptation strategies. In addition, climate data is expected to be essential for ensuring economic continuity 

and sustainability of the region.   

To analyse the climate service industry and understand if it is meeting climate services users’ expectations, 

it would be interesting to consider the use of key performance indicators in the future. Such performance 

indicators could illustrate the return on investment in regard to the amount of money spent on climate 

services, the assets protected from climate risks, or the area in km monitored against floods risks, etc. 
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This case study fulfilled its main objective, which is to illustrate the status of climate services in the water 

sector in Catalonia. By compiling interviews from different stakeholders, it was possible to build a narrative 

that provides an overview of the entire sector from different perspectives.    

In the future, this study could be replicated in order to explore the reality of climate services in the water 

sector in other regions of Europe and the world. This case study already provides a short overview of the 

use of climate services in the water sector of Israel and Portugal. The reality of the climate services market 

within the water sector could be explored further in both countries. If replicated, these could be compared 

to Catalonia’s case study, so as to generate comparative analysis and conclusions.  

10 Appendix A 

10.1 List of Interviewees  

Interviewee Gender Position Organisation  Sector User/ 
supplier 

Type of 
application 
used or 
supplied 

Interviewee 
1 

Male Professor 
and 
researcher 

Universidad 
Autónoma de 
Barcelona 

Water & 
Sanitation 

Both/ in the 
middle of the 
value chain  

University  

Interviewee 
2 

Male President Comunidad de 
Usuaris de Aguas 
del Valle Bajo y 
Delta del Llobregat 
(CUADLL) 

Water & 
Sanitation 

Both Association 

Interviewee 
3 

Male Responsible 
for the 
Adaptation 
Department 
 

Oficina Catalana del 
Canvi Climàtic 
(OCCC) 

Water & 
Sanitation 

Both Public 
institution 

Interviewee 
4 

Male Innovation 
Manager 

Adasa Water & 
Sanitation 

Supplier Consultancy 
engineering 
company 

Interviewee 
5 

Male Consultant 
and writer 

Futuro del Agua Water & 
Sanitation 

User Association 

Interviewee 
6 

Male R&D 
Researcher  

Leitat Water & 
Sanitation 

Personally 
none, maybe 
Leitat is a 
user 

Consultancy 
engineering 
company 

Interviewee 
7 

Female Researcher  URV Rovira i Virgili 
University 

Water & 
Sanitation 

User/Supplier 
(Her 
research 
team) 

University 

Interviewee 
8 

Male R&D 
Manager 

Hydrometeorological 
innovative solutions 

Water & 
Sanitation 

Both Consultancy 
engineering 
company 

Interviewee 
9 

Male Manager Catalan Water 
Partnership (CwP) 

Water & 
Sanitation 

None/ but in 
the cluster 
many 
enterprises 
use climate 
services.  

Association 

Interviewee 
10 

Male President Amics de l'Aigua Water & 
Sanitation 

User/Supplier Association 
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Interviewee 
11 

Female  Meteocat Water & 
Sanitation 

Supplier Meteorological 
services 

Interviewee 
12 

Male Researcher 
and Project 
Manager 

Cetaqua Water & 
Sanitation 

User/Supplier Research 
institute 

 

10.2 Interview questionnaire and exercises 

 

Questionnaire 

 

Personal information 

a) A name: 

b) b) Company or institution: 

c) c) Position: 

Exposure to risk, perception and action 

1. What do you know about the impacts of climate change on the water and sanitation sector? And 

how do you feel about it? Are you worried? Have you already made any effort to measure this 

impact? Do you think that other stakeholders in the sector perceive climate risks? In how much 

time? 

2. Do you have a specific action plan to adapt to the effects of climate change? A specific 

department? In your company or institution, are you able to predict some of the effects of climate 

change and adapt your activity to them? 

3. What measures (public policies and laws) on adaptation / mitigation have been adopted or are 

planned to be adopted in the future in the water sector in Catalonia? 

Suppliers (questions exclusively for suppliers) 

4. Activity - Do you integrate climate data into your models? How? In the short or long term? 

5. Acquisition and requirements - Where do you get the data? Do use data portals? It is expensive? 

What are your requirements for the data in terms of quality and origin? 

6. Accuracy - Do you consider the data you use sufficiently accurate? Do you think that more accurate 

climate information could increase your market share? Why? 

7. Customers - Is climate information important to your customers? What types of clients do you 

have and how is your interaction with them? 

8. Competitors - Who are your competitors? What makes you different from other suppliers? 

9. Trends - What do you think are the trends in the consultancy and engineering market for 

infrastructure in the water sector? Do you think that interest in climate information is growing? 

Utilization of climate services 

The European Commission defines climate services as "The transformation of climate-related data - which 
together with other relevant information - is transformed into personalized products such as projections, 
trends, economic analysis, advice on best practices, development and evaluation of solutions and any other 
service related to the climate that may be useful for society in general" (European Commission, 2015). In this 
particular sector, climate services are all services that help the water and sanitation sector adapt to climate 
change. 

 

10. Do you use climate data? Do you use any specific software to integrate this data? Or outsource 

studies on climate change? Who is your climate service provider? 
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11. Do you use climate data in the decision-making process? How? How do you think this climate 

knowledge affects your adaptation / mitigation capacity? What is the added value of data on 

climate changes for the water sector? What reasons / factors justify the use of these services? 

12. Do you think that considerations on climate change will be essential in the short / medium term? 

Or rather in the long term? Why?  

Relative Importance of Reliability, Resolution, Cost 

13. What is the price you currently pay for the projections of climate change? Would you be interested 

in paying more for more precise studies? What is the relative importance of reliability, prediction 

of climate data? What factors would help to increase the reliability of the data? 

14. Do you think that the integration of accurate climate data into the decision-making process of 

companies (for example, for the financing of projects) could bring a company a competitive 

advantage? 

Metadata 

18. What information do you think is necessary to mitigate and adapt the water and sanitation sector to 
climate change? In your opinion, does the water sector need data mainly in which time horizon? 

 

Exercise 1 

The image below illustrates the interactions we have identified among the main actors in the water and 
sanitation sector in Catalonia. We have also added climate services that can be used throughout the water 
management, treatment and distribution process. We ask you to confirm that the interactions illustrated in 
the image represent the reality. Otherwise, we ask you to tell us how the system works, how the main 
actors actually interact and at what stage of the process they acquire climate services. 

 

 

 

Exercise 2 

The image below illustrates the activities that have been identified as part of the value chain of the water 
sector in Catalonia. Below is a list of the main climate impacts that may affect the water sector in Catalonia 
and another list with climate services that can help in the adaptation of the sector. Could you indicate which 
are the climate change impacts that can affect the different phases of the value chain and which are the 
useful climate services to remedy or avoid these impacts? 
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Climate change impacts 

 

Climate services 

 

 

 
Contacts  

Do you know other experts who might be interested in participating in an interview like this one?  

 

Captación

Potabilización

Distribución 

Consumidores: 
Hogares e 
industrias

Depuración/ 
Tratamiento de 

aguas grises 

Vertido a ríos o 
a medio hídrico

Recursos 
hídricos
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10.3 Thank you for your participation!Climatically Sensitive Dependencies 

 

 

 

Scoring 
 
Red 

Highly dependent on Climatically Sensitive Infrastructure and Systems (CSIS) for majority of sector's ore 

activities.  Short term disruption could cause an interruption in business continuity. 

Orange 

Moderate dependency on CSIS for majority of sector/activity's core activities.  Several aspects of the 
business's operations along the value chain are liable to be significantly interrupted. 
Green 
Low dependency on CSIS for the operation of sector's core activities; business continues to function during 
CSIS disruption. 
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