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KEY FINDINGS

• Spanish ecosystems have changed dramatically over the past 50 years as a result of the uneven transformation of
aquatic and terrestrial land uses, resulting in a disproportionate increase of artificial areas, rural abandonment and the
intensification of some provisioning services via technology.

• Coastal, rivers and wetland ecosystems have been the most affected ecosystem types in terms of their original surface area.
Within these types of ecosystems, alluvial plain forests and Posidonia sea grasses are the most threatened systems in
terms of disappearance. Regarding ecosystem services, continental aquatic ecosystems and coastal areas are the systems
that that have suffered the largest deterioration in their their ability to generate a flow of services contributing to human
wellbeing. Forest and mountain ecosystems are the best conserved in terms of their functions in generating services.

• The failure of current conservation policies to manage the functions of ecosystems has resulted in the degradation or
unsustainable use of 45% of the evaluated services. The most strongly affected type of services are regulating (87%) and
provisioning (63%) services, while the least affected are cultural services (29%), especially those demanded by cities.

• A decoupling effect exists between urban and ecological systems that is promoting unsustainable use of services.
Increasing urban population is promoting unsustainable demands for food, water, and cultural services related to
recreation. Consequently, important regulating services and traditional cultural services associated with rural areas are
declining. 

• The "natural capital" of Spain should be conceptualized as a mosaic of interdependent terrestrial and aquatic
ecosystems, to be managed as a whole under a holistic approach based on the recognition of the secular co-evolution
of natural and cultural processes.

WHAT IS THE STATUS OF TRENDS OCCURRING IN SPANISH ECOSYSTEMS AND
THE SERVICES THEY PROVIDE TO SOCIETY? 

Evaluating our ecosystems and their services, evaluating our wellbeing

2

The rapid and intense transformations that Spain has

undergone during the past 50 years have led to

important losses of species as well as to alterations of

most types of ecosystems and their functions, which

have reduced their capacity to generate services to

society. Some ecosystems have shown rapid increases

in surface area, as in the case of artificial urban systems

and the associated infrastructure, while other natural

systems have increased at a more moderate rate, as in

the case of forest and mountain ecosystems. However,

some ecosystems have shown a dramatic reduction of

surface area, such as wetlands, alluvial plain forests and

coastal ecosystems, whereas others have decreased in a

more moderate manner, such as arid zones and

agroecosystems. Figure 2.1 shows the impact the

degradation of different types of ecosystems has had on

their capacity to generate services for society.

Figure 2.1 There is a clear relationship between the alteration of the structure and
functioning of the ecosystems of Spain and their capacity to generate services,
expressed as the percentage of services that have been degraded or are being
managed unsustainably (in red) and those that have been maintained or improved
(in green). The red line represents the 50% level.
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The Appendix summarizes the assessment of the status and

trends of services provided by the 14 ecosystem types considered.

The following is a summary of the most relevant characteristics of

each of the ecosystem types assessed in the SNEA.Results of the

assessment for each ecosystem type, can be shown in Table 2.1

with the actual status and trends of the 22 ecosystem services

evaluated.

Atlantic and Mediterranean forests currently cover 22.5 Mha

(44%) of the national territory. In recent decades, this area has

increased due to rural abandonment. These ecosystems provide a

diverse and varied flow of ecosystem services, with an increasing

trend being observed in most of the assessed services and the

only exception being cultural services enjoyed by the rural

population, which have shown a clear declining trend. Although

these areas have been protected by different policies in recent

years, the main drivers of change in these ecosystems are

associated with land-use transformations associated with the

introduction of plantations of exotic species, especially in the

northern part of the Iberian Peninsula.

Mountain ecosystems cover a total area of 3.3 Mha (7%) of the

national territory and were assessed as one of the better-conserved

systems due to the high rates of protection of these areas. Therefore,
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1. Food

2. Water

3. Biotic Materials

4. Geotic  Materials

5. Renewable Energy

6. Gene pool

7. Natural medicine

8. Local & Regional

9. Regulation of air quality 

10. Water regulation

11. Maintenance of soil erosion

12. Maintenance of soil fertility

13. Regulation against hazards

14. Biological control 

15. Pollination

16. Scientific knowledge

17. Local ecological knowledge

18. Sense of place or cultural

19. Spiritual and religious 

20. Aesthetic enjoyment

21. Recreational activities

22. Environmental education

  
Importance of service: Low Medium-Low Medium-High High

Trend of service: Tendency to improve Mixed trend WorsensWorsening trendImprovement

Table 2.1 Results of the assessment for each ecosystem type, showing the actual status and trends of the 22 ecosystem services evaluated. Arrows represent the
relative importance and the trends of the flows of the 22 ecosystem services evaluated for the last five decades (1960-2010). The information was obtained
through a specific analysis of individual indicators for each ecosystem type, together with expert judgments.  

Blank cells mean that the service has not been assessed or is not applicable to a particular type of ecosystem
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most of the ecosystem services assessed have either been

maintained (i.e., provisioning) or improved (i.e., cultural services,

such as recreational activities) during the last several decades.

Direct drivers, such as land-use change, are decreasing due to this

level of protection, although climate change is taking on particular

relevance as a factor underlying change in these ecosystems. 

Agroecosystems are the largest type of ecosystem, covering 22

Mha (43%) of the national territory. In recent decades, these areas

have undergone major transformation as a result of political and

economic changes at the European level. While agricultural areas in

Spain have decreased since its entry into the EU, total production

has increased slightly. This process has been possible due to the

intensification of agricultural production, which has led to changes

in the nitrogen cycle, soil and water pollution and over-exploitation

of groundwater. All of these factors have resulted in a significant

impact on the flow of traditionally managed provisioning services

and cultural services enjoyed by the rural population.

Inland aquatic ecosystems only represent 0.5% of the national

territory (252,322 ha), as these systems have been the most affected

in terms of their original surface area and the disappearance of

ecological functions (i.e., 60% of the original areas of wetlands have

been degraded, and 93% of alluvial flood plains have been

deforested). Therefore, these systems have undergone considerable

degradation of most of their services, with the only exception being

cultural services enjoyed by the urban population. In fact, they are

the only ecosystems that have suffered the intense synergistic effect

of at least three direct drivers of change: land-use change, pollution

and over-exploitation of water. 
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Arid zone ecosystems currently represent 1% of total national

territory, though all forecasts estimate that their area is going to

increase in the following decades. These ecosystems have

suffered progressive degradation of all services, with regulating

services being particularly severely degraded, despite the high

percentage of their area protected, and provisioning services have

been increasingly dependent on external ecosystems. This may be

due to the synergistic effects of land-use changes and climate

change. 

Coastal and island ecosystems represent 2.5% (1.4 Mha) of the

total national territory. Land use changes and alterations have been

the most important drivers associated with the massive coastal

urbanization process (i.e., almost 60% of the coastline has been

artificialized), resulting in a considerable impact on their capacity to

provide ecosystem services to the surrounding people. The

evaluation results show that these areas have suffered important

pressures, manifested in the loss of traditional provisioning

services and cultural services enjoyed by the local population. 

Marine ecosystems represent 71% of the territory under

Spanish jurisdiction and constitute a source of valuable services.

However, the knowledge we have of these systems is very limited.

There is inertia regarding considering the sea to be an endless

source of services and an unlimited waste dump. Therefore, the

oceans have experienced increases in  the use of 80% of the

services assessed, such that the capacity of marine ecosystems to

perform functions that provide services to the human population

has been altered, potentially affecting the same services. In

particular, more than half of Spanish fishing grounds are fished

beyond safe biological limits of sustainability, and 5% of the area

of Posidonia sea grasses is lost annually. 

Urban ecosystems represent 2% (1.1 Mha) of the national

territory. Their area has grown exponentially in the last five

decades. This ecosystem was included in the assessment with the

other ecosystems due to its importance as a place where

decisions can be made and ideas can be generated regarding

changes in socio-ecological management. This system was

assessed differently, merging the balance between the flow of

ecosystem services and the level of consumption. As a result, it

was concluded that we are increasing our dependency on

ecosystems outside our borders for both provisioning and global

regulating services. Pollution and urban expansion are the main

drivers of change underlying the degradation of this ecosystem.

At the national level (integration of all ecosystem types), it can

be summarized that 45% of the ecosystem services assessed

show a declining trend, among which the most affected are the

regulating (87%) and provisioning (63%) services, while cultural

services are the least affected (29%). These results are consistent

with those of other similar evaluations conducted (Portugal NEA,

2004), for example, in the United Kingdom (where 30% of the

services assessed were found to be degraded, UK NEA, 2011) or

globally (60%, MA, 2005). All of these studies agreed that market

forces and globalization have heavily impacted the ecosystem

and its capacity to generate services.  

By assigning numerical values to each service according to the

trends presented in Table 2.1 and thinking of these trends as the

relative importance assigned to each service for a specific

ecosystem type, results were simplified and synthesized into

Figure 2.2, which shows the current status of individual ecosystem

services at a national scale. Regulating services are the most

affected group, with all services (with exception of climatic

regulation) showing a declining trend. In particular, water quality

and erosion control appear to be the most critical services. In

contrast, some provisioning (i.e., intensified production of food

and biotic materials) and cultural services associated with urban

demand (i.e., recreational activities, scientific knowledge and

environmental education) have improved in Spain over the last

several decades (Figure 2.2). There is a clear trade-off of services

depending on their demand: those that are associated with an

urban lifestyle (i.e., production of biotic materials, recreation or

environmental education) are increasing, while those that have

traditionally been associated with the rural population have

shown a reduced flow (i.e., traditional provisioning services, local

ecological knowledge).

32 Synthesis of key findings

Matías Lozano
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To detect general patterns in the trends and possible trade-offs

of ecosystem services in the SNEA, we classified five types of

ecosystem services: (i) traditional provisioning services (i.e.,

extensive agricultural production systems, such as organic

agriculture, transhumant systems); (ii) technology-based

provisioning services (i.e., intensive agricultural systems, such as

greenhouses or fish farms); (iii) regulating services; (iv) rural

cultural services (i.e., local ecological knowledge, cultural identity);

and (v) urban cultural services (i.e., recreational activities, scientific

knowledge). Following this classification, a synthesis of the general

trends in these types of services at a national scale is provided in

Figure 2.3 We can conclude that during the last 50 years, Spanish

landscapes have been intensively altered due to human impacts on

ecosystems, with land-use change being the most important driver

of this transformation. The urban population has demanded

increases in technology-based provisioning services and cultural

services from cities, thereby degrading essential regulating and

cultural services associated with spiritual enrichment, culture, local

knowledge and rural populations and, most recently increasing our

vulnerability to extreme events (water flows, fires, droughts or

plagues). Thus, the loss of local ecological knowledge and the

alteration of ecological processes and structures have an effect on

the conversion of multifunctional landscapes (see box 2.3) into

simpler and more monofunctional ones.

PROVISIONING SERVICES: SOURCES OF FOOD,

WATER AND BASIC MATERIALS

Provisioning services have experienced different trends

depending on their base production systems (Box 2.1).

Technology-based provisioning services (intensive agriculture

and livestock, aquaculture and forestry) have progressively

increased, while traditional provisioning systems based on

traditional ecological knowledge (extensive agriculture and

livestock production, traditional fishing, gathering wild foods)

have deteriorated considerably in the last 50 years. Based on

their level of importance, provisioning services were assessed

differently for each ecosystem. However, the traditional

provisioning services associated with nutrition and water were

identified as the most important.

The ability of agroecosystems to provide a variety of food to

the Spanish population appears to be secure, but with an

important appers to be secure, but at the cost of the capacity to

generate other ecosystem services, especially regulating

services associated with water and soil. Spain has opted for an

intensive agricultural model that is heavily subsidized, energy

inefficient, and very demanding of provisioning services such

as providing water, which is extracted in large amounts from

river ecosystems and aquifers and is a major source of water

and soil pollution.
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Figure 2.2 Synthesis of ecosystem services assessed at a national scale.
The location of each point in the polygon represents the actual status of the
service regarding its reference state (yellow band), which experienced
either a greater increase (green band) or decrease (red band). With the
exception of biotic materials and renewable energy, the provisioning
services are either being degraded or do not show a clear trend. Regulating
services are the most affected type, with nearly all such services being
degraded. Cultural services associated with an urban lifestyle are the group
that has experienced the greatest increase in the last several decades.

Figure 2.3 Summary of the assessment of ecosystem services at the
national level grouped by categories. The dotted line represents the
reference state for the period considered (1960-2010), and each color
indicates the final status of each category, falling either below the
reference line (orange and red) or above it (green). Those categories that
have not experienced substantial variation in time are considered to have
been stable during this period (yellow).
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REGULATING SERVICES- THE BASIS OF ECOLOGICAL

FUNTIONING

The analysis of the trend of regulating services indicated that all

ecosystems, except for forest and mountain systems, are being

degraded, most likely due to the pressure exerted by land use

changes and pollution associated with human activity (Table 2.1).

However, forest ecosystems have shown improvements in recent

decades due to increases in non-productive areas as a result of the

abandonment of rural agricultural areas. The improving trend of some

basic regulating services (water quality, erosion control, water

regulation, disturbance control) observed in recent years is mainly

due to large capital investments of human origin that have come from

both the public and private sectors to ensure conditions that provide

for basic wellbeing in urban centers. Therefore, this process involves

the technification of some regulating services due to the strong

degradation they have suffered, which has been performed at a high

cost for something that was previously provided free-of-charge by

nature (Box 2.2). The constant and progressive degradation of

ecosystem services is serious and alarming, as both provisioning and

cultural services ultimately depend on the depend on the regulating

services because they are related to the functioning of ecosystems,

including the maintenance of their biodiversity. The loss or

degradation of these services indirectly affects the link between

ecosystems and human wellbeing, making it more vulnerable to

crises and disruptions of natural or human origin.
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Box 2.1 The need to change the agricultural model

Organic production systems are oriented at increasing the quality of products and processes related to the cultivation and
processing of their products. However, restrictive legislation associated with this activity raises the costs of production and
marketing. Consumers buy organic products mainly because they perceive benefits for their health, food safety and the
environment (MARM, 2009).

Despite its limited importance compared to conventional agriculture, the area devoted to organic farming is increasing
markedly, reaching over 1,400,000 ha in 2009 compared to only 17,200 ha in 1994. Cereal crops predominate (33%),
followed by olives (22%), nuts (15%) and vines (9%), which suggests that this practice is being actively adopted as a means
of adding value to more extensive Spanish agroecosystems, mainly in the region under a Mediterranean climate. Ecological
livestock farms are also increasing. Their most prominent product is cattle, followed by sheep and goats. Andalucia,
Baleares and Catalonia are the regions with the highest percentage of ecological farms.

Trends in the total production of (A) organic agriculture and (B) conventional agriculture regarding cereals, fruits and olives from 1960 to 2009 in Spain 
(Data source: Spanish national statistic institute, 2012).

BOX 2.2 Technology can provide some regulating
services but at a high monetary cost

Technology attempts to compensate for the
degradation of regulating services that would be
performed naturally and free–of-charge by well-
preserved ecosystems. Regulating services are the
type of services that are declining most dramatically
in Spain. For example, changes in land use, artificial
surfaces and increases in irrigated land in flood plains
in Spain have profoundly altered the natural
mechanisms for controlling flooding as well as the
ability of a river and its banks to act as "natural
purification" system. In the last 20 years, the amount
of urban waste has increased by 66%, while that of
industrial waste has increased by 82%. Despite the
1,710 wastewater treatment plants that currently exist
in Spain, it is barely possible to maintain an
acceptable quality level in rivers because they fail to
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CULTURAL SERVICES: THE RESULT OF THE

MEDITERRANEAN IDENTITY

The economic development model of the last half century in

Spain has promoted three processes with a negative influence

on the flow of services: i) urbanization, which has promoted a

strong demand for cultural services associated primarily with

large cities; ii) rural abandonment, which has caused a

significant loss of cultural services linked to local knowledge

and traditional provisioning services; and iii) agricultural

intensification, which has increased technical food production

processes associated with agriculture, livestock and fisheries.

The same general pattern holds for trends at a local scale,

although with some differences. 

The large increases in all ecosystems regarding cultural

services enjoyed by the urban population (i.e., recreation,

environmental education, scientific pursuits) perfectly

exemplifies the course of the Spanish economy in recent

decades. While these services have grown exponentially,

traditional cultural services (i.e., local ecological knowledge or

cultural identity) are suffering widespread degradation in all

ecosystems, mainly due to rural abandonment and changes in

the scale of the values of society. Based on their level of

importance, there is a significant difference between ecosystems

that due to their nature are closer to urban populations (i.e.,

coastal, marine, Atlantic forest systems) and those that are more

associated with rural people (i.e., continental Mediterranean

forests, agroecosystems).

The increasing urbanization of the Spanish population,

associated with rural abandonment, has brought about the loss of

essential cultural services involved in maintaining the integrity and

ecological resilience of nearly entire ecosystems, such as local

ecological knowledge. The disappearance of the traditional

management models associated with these services greatly

jeopardizes the conservation of biodiversity and the services to

society that the services to society that these traditionally-managed

ecosystems provide. provide. It should be kept in mind that Spanish

ecosystems are the result of  the coevolution of various sectors,

potentially over millennia, including their biophysical and cultural

characteristics; therefore, their conservation value is closely linked

to their traditional agro-forestry-pastoral operating models.
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control the pollution caused by fertilizers and
pesticides applied to agricultural lands.

Investments made by the government over the last 10
years to maintain the water quality of rivers, have
increased by 224%, and the cost for depuration has
increased by 415%. In 2009, the Ministry of Environment,
Rural and Marine Affairs spent almost 500 million Euros
(41.7% of total investments of the Ministry) on
infrastructure to improve water quality and treated waste
water at a cost of 0.54 €/ m3. However, the current
economic crisis in which we are immersed, leading to
austerity, is already affecting public investment,
resulting in the difficulty of maintaining the water quality
of our rivers.

Trends of public investments in water quality; sanitation and
purification costs and volume of water treated by wastewater treatment
plants from 1996 to 2011. (Source: Spanish Ministry of Agriculture Food
and Environment, 2011).
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36 Synthesis of key findings

Important strategies urged to be taken to halt this tendency, reforming the policy instruments used in landscape planning.
To do that, some thoughts should be considered. First, the vocation of the territory should be taken into account when plans
are developed, bearing in mind which ecosystem services are mainly supply and which alterations should be assumed after
a given transformation. Second, we should understand that a diversity of land uses and functional diversity components
increase the ability of the social-ecological system to cope with undesired changes because more options are available in
a diverse system. Third, we should recognize the social importance of the ecological components and processes behind a
landscape, beyond profitability unique criteria. Finally, the role of local populations and its institutions on keeping and
shaping rural landscapes should be emphasized empowering local communities.

In the Mediterranean basin, landscapes are characterized by the historical co-evolution of social systems and
ecosystems promoting the existence of coupled social-ecological systems.  Thus, the loss of local ecological knowledge
and the alteration of ecological processes and structures have an effect on the conversion of multifunctional
landscapes into more simple and monofunctional ones. Multifunctional landscapes have been built from local
knowledge, practices and non formal institutions. They are characterized by being reservoirs of biodiversity and
functional diversity, and by the high capacity of its ecosystems to supply a diverse flow of ecosystem services to
society. Multifunctional landscapes represent an example of an ecosystem with an intermediate level of disturbance,
where ecosystems with certain degrees of extensive human management could reach a peak of services diversity.
However, this kind of land-use planning has been substituted by productive objectives with low capacity to supply a
diverse flow of ecosystem services to maintain human wellbeing.

Graphical representation of the associations between delivery of ecosystem services-functional diversity components-institutions (diversity gradient) and
human interventions in terms of land-use intensity. The colored petals represent the three key aspects associated with multifunctional landscapes:
ecosystem services (R-regulating, C-cultural, P-provisioning), institutions (NF-non-formal, L-laws and formal norms, M-markets) and functional diversity
components (Ab-relative abundance, Ra-range, Sp-presence of specific species). The extensive and multifunctional area is related to a balance among the
different components. Smaller sizes indicate a decrease in a given component, whereas larger sizes indicate an increase (e.g., intensively managed areas
are characterized by increasing provisioning services, the role of markets and the value of specific species). Targeted landscape views are shown as an
example for guidance. This illustration is a theoretical and simplified example of some of the possible connections established (Inspired by: Díaz et al.
2011; García-Llorente et al. 2012). 

Box 2.3 Looking for territorial vocation and diversty: multifunctionality as a key point

Cap2.qxd:Maquetación 1  11/04/14  16:34  Página 36



Socio-ecological planning promotes a mosaic of

interdependent ecosystems

Socio-ecological planning promotes the construction of

resilient territories characterized by a mosaic of ecosystems

that show different degrees of conservation and ecological

maturity that generates high ecological heterogeneity and a

high degree of socio-ecological interconnections (Figure 2.4). 

Spain shows a good representation of ecosystems from

three biogeographic regions, which is one of the reasons why

our natural capital (including biodiversity) stands out in the

European context. The Spanish territory provides opportunities

to encounter and manage diverse ecosystems over short

distances and, thus, benefit from the flow of services they

provide. The complementarity between high and low altitude

areas, including mountains and valleys, has played a role

throughout history, where one can pass from arid systems to

Atlantic forest in less than 200 km. This complementarity also

occurs at the socio-economic level, where one solution for

extending the productive period of Mediterranean pastures,

that is, the use of silvopastoral systems with scattered trees,

mainly oaks is characteristic of the Iberian Peninsula.

The many mountainous regions of Spain act as recharge

areas for water supplies for human use and irrigation, showing

great economic and social importance in the development of

Mediterranean areas of Spain. Traditional orchard systems and

the associated diversity have relied on traditional practices

regarding water. Along the coast, the contributions of many

rivers have been the basis of the wealth of the inhabitants and

the rich tradition of fishing, extending along almost the entire

periphery of the country. 
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Figure 2.4 The natural capital of Spain should be viewed as a mosaic of different types of aquatic and terrestrial ecosystems, which have traditionally been
managed in an integrated manner for centuries or millennia to create bundles of services that contribute to human wellbeing. Examples of the most important
services for each types of ecosystem are represented: blue, provisioning services; red, regulating services; and green, cultural services.
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