
Introduction

The ultimate goal of the Spanish National Ecosystem Assessment

(SNEA) stands as an instrument for laying the foundation for a new

generation of environmental policy in Spain, focusing on the

relationships between ecosystems, biodiversity and human

wellbeing, as well as complying with various regulations,

agreements and international initiatives that link the conservation

policies of Spain and Europe (Box 1). The SNEA represents the first

attempt at the national level to understand the complex

interactions between nature and society in our country. 

The overall objective is to evaluate and provide to society (policy

makers, NGOs, environmental managers, the business sector, the

scientific community and civil society in general) with

interdisciplinary information on the consequences of changes in

aquatic and terrestrial ecosystems and the loss of biodiversity for

human wellbeing during the past five decades in Spain (SNEA, 2011). 

Based on the hypothesis that if this objective can be

empirically demonstrated, it could break the traditional

dialectical conflict and find the "balance between conservation

development" that has come to dominate forums on

conventional conservation strategies and the management

practices of policy makers, which are based on the new paradigm

of the "Conservation of ecosystems and its biodiversity for

human wellbeing" (Santos-Martín and Montes, 2013).

In addition to addressing a series of policy questions (Box 3),

the SNEA attempts to convey, using empirical data, that

ecosystems and its biodiversity are in large part the basis of our

future because they constitute the “natural capital” of our

country. It is also taken into consideration that the current

economic model has traditionally ignored the links between

nature and society, which is one of the main causes of ecosystem

degradation and biodiversity losses. Following this reasoning,

the conservation of ecosystems and its biodiversity of Spain

does not represent a luxury for a few individuals, but a social,

cultural and economic need of society (Montes et al., 2012).

General Conceptual Framework

The main challenge faced by the Millennium Assessment (MA,

2005) was to give meaning to the available information,

showing varying degrees of heterogeneity and dispersion,

related to ecological systems, social systems and their

interactions. Moreover, it was considered necessary to present

the results in a simple and pedagogical manner so that they

could be understood and applied by a large number of groups

and individuals.

The framework adapted by the SNEA (Figure 1) represents a

significant change in perspective in Spanish conservation

policies, as in addition to the intrinsic value of nature, the

proposal also promotes its instrumental value (such as

provisioning service related to food, clean water, pollination

and soil formation), thus linking the conservation of

ecosystems with different components of human wellbeing.

This approach can also address the complex interactions

established in the exploitation of ecosystems when priority is

given to a particular service to the detriment of another (trade-

off).
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Box 1. The Spanish NEA is seen as an opportunity to: 

• Improve the understanding of the
relationships between ecosystems,
biodiversity and human wellbeing.

• Identify priorities for action in
problems related to biodiversity-
ecosystem interactions.

• Design a conceptual and methodological framework
as an essential tool for environmental planning and
management.

• Create a baseline of the interdisciplinary knowledge
of the nature-society interface under the framework
of sustainability science.

• Characterize and prioritize response options to
implement strategies grounded in the social
dimension of ecosystems and its biodiversity.

• Help to build the adaptive capacity of individuals and
institutions facing the challenge of global change.

• Establish research priorities under a new
international scientific agenda focused on the
interactions of nature and society.

• Serve as a benchmark for future evaluations.
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The conceptual framework of the SNEA is based on six basic

components:

1. Ecosystem: defined as a functional unit consisting of living

and non-living components, linked by a web of biophysical

relationships involving the exchange of matter and energy that

self-organize in time. Ecosystems have also been

conceptualized from a socio-approximation standpoint as

representing natural capital with ecological integrity

(structure, function, dynamics) and therefore have the ability

to perform functions and provide services to society.

2. Biodiversity: the number, variety and variability of living

organisms as well as the relationships established between

them, including diversity within species (genetic diversity),

between species (species diversity) and between

communities (diversity of communities).

3. Human wellbeing: the adopted definition is a good life within

the biophysical limits of ecosystems. To evaluate this

parameter, the five dimensions proposed by the MA (2005)

were assessed: freedom of choice and action, health, security

and stability of life, good social relationships and the basic

material for a good life.

4. Ecosystem services: are the direct and indirect contributions

of ecosystems and its biodiversity to human wellbeing.

5. Direct drivers of change: refers to any factor that directly alters

ecosystems. These drivers are natural or induced by humans

acts and unequivocally impact the biophysical processes of

ecosystems and therefore affect the flow of services.

6. Indirect drivers of change: sociopolitical factors and processes
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Figure 1. The conceptual framework has been the main tool for organizing the available information for Spain from different disciplines to address the complex
interactions that exist between ecosystems, biodiversity and human wellbeing. It shows how the synergistic effect of direct and indirect drivers of ecosystem
change affect the flow of ecosystem services affecting human wellbeing at different spatial and temporal scales. It places human wellbeing in the center of
the assessment, and all of its components are directed toward that point. (Modified from MA, 2005).
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that act in a more diffuse way by altering ecosystems through

their action on one or more direct drivers of change.  

Towards mulidimensional and pluralistic valuation

frameworks

Within the field of ecosystem services science, economic

valuation is one of the most commonly used approaches in the

academic and political arenas. The continued decline of

biodiversity has led to the consideration of not only intrinsic

values but also instrumental values, to reveal ecosystem

services that are ignored in markets (understood as positive

externalities) because an appropriate price is not placed upon

them. This is the case for a large number of regulating and

cultural services deteriorated in Spanish ecosystems. In this

context, decision makers demand the operationalization of

ecosystem services to allow them to make more informed

decisions when setting priorities, analyzing trade-offs or

synergies between biodiversity and ecosystem management

options and allocating budgets as well as including them in the

national accounting. Examples of this strategy include the EU

Biodiversity Strategy for 2020 and the international TEEB (The

Economics of Ecosystems and its Biodiversity) projects, which

quantifies the cost of biodiversity losses and the degradation

of ecosystem services. 

This enthusiasm that has raised economic valuation is not free

from controversy and entails significant conceptual and

methodological limitations, which should be considered. The

ecological complexity underlying the supply of ecosystem services
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Figure 2. Multidimensional framework for assessing ecosystem services, including methods ranging from biophysical (supply-side) to socio-cultural and
economic approaches (demand-side), and how this approach has been incorporated into different steps during the Spanish NEA timeline. Based on Haines-
Young and Postchin (2010), de Groot et al. (2010), and Martín-López et al. (2013). 
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cannot be completely translated into economic value, and the

hegemony of such value could be counterproductive if the final

objective is understood in terms of the commodification of nature.

At the same time, socio-cultural (also called non-monetary)

techniques are required to bring to the table the multiple values

of ecosystem services (i.e., cultural, educational, ethical, moral,

historical, spiritual, inspirational, or therapeutic values),

increasing the visibility of the intangible and incommensurable

contributions provided by nature, which could be obscured under

simplification into the metric of money. 

The Spanish NEA understands human wellbeing as a good

quality of life within the ecosystem’s biophysical limits, following

the postulates of Ecological Economics. Then, once the

biophysical dimension has been covered, we complete the

Figure 3. Two posters designed within the communication strategy that identifies the ecosystem services associated with different types of rural (top) and urban
(down) landscapes.
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Examples

Typology of Ecosystem services

The applied conceptual framework is valid for any type of ecosystem

or classification of services. Under the Spanish NEA, 22 services

were selected (Table 1) to evaluate each of the 14 types of

ecosystems (Table 2 and Figure 3) identified in Spain. We followed

the guidelines of the MA (2005) classification of ecosystem services

because it provided the first classification that was globally

recognized and applied in other national, sub-global assessments. 

ecosystem service valuation from the demand side (Figure 2). An

ecosystem’s capacity to supply services determines its range of

potential uses by society, which influence its socio-cultural and

monetary value. Socio-cultural values also have an influence on

monetary value because preferences and ethical and moral

motivations determine the ‘utility’ a person obtains from a

particular service. These interdependencies (and the different

information provided) explain why research on ecosystem

services should combine the three value domains (biophysical,

socio-cultural, and economic) to properly inform the

environmental decision-making process. The Spanish NEA

attempts to build a common language between scientists and

policy makers as well as a discussion forum around the idea of

how to make the human dependence on ecosystems and their

biodiversity explicit, working under a pluralistic and

multidimensional framework. 
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Type of services Services

1. Food Crops, livestock, wild plants and animals 

and their products, aquaculture product

2. Water Agriculture and domestic water use

3. Biotic Materials Non-food vegetal fibers

4. Geotic  Materials Continental and marine salt

5. Renewable Energy Hydropower production

6. Gene pool Livestock breeds, varieties of crops, varieties 

and biotechnological genetic information

7. Natural medicine Oils, plant acids, alkaloids

8. Local & Regional Carbon capture and storage, microclimatic 
climate regulation regulation

9. Regulation of air quality Retention of pollutants by plants and microbes
10. Water regulation Water purification and oxygenation
11. Maintenance of soil erosion Attenuation of runoff and discharge rates
12. Maintenance of soil fertility Maintenance of nutrients cycles and organic matter
13. Regulation against hazards Habitat refuges
14. Biological control mechanismsRegulation of pests and pathogens vectors
15. Pollination Symbiosis between certain organisms resulting 

in pollen transport and reproduction
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16. Scientific knowledge Ecosystems as laboratories for 
experimentation and knowledge

17. Local ecological knowledge Knowledge of the basic functioning of 
ecosystems and social function

18. Sense of place or cultural Certain forms of use of the service and 
identity landscape management

19. Spiritual and religious Sacred places or species
experience

20. Aesthetic enjoyment of Landscape character for recreational  
landscapes opportunities

21. Recreational activities Nature tourism
22. Environmental education Sensibilization and awareness of the 

importance of ecosystem services

Table 1. List of ecosystems services evaluated
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The MA also considers a fourth type of ecosystem service:

supporting services, defined as the ecological processes underlying

the maintenance of other services. The Spanish NEA has overlooked

this category mainly for two reasons: (i) it generates confusion

between services, functions and ecological functioning; and (ii) it

generates double counting problems associated with economic

valuation. 

In this context, it is also important to note that biodiversity,

including all of its dimensions (genetic, species and community

diversity, functional diversity as well as habitat maintenance), is the

leading provider of ecosystem services and was therefore not

included as a service per se in the assessment, as occurs frequently

in certain other evaluations.

Ecosystem Typology

The selection of the ecosystem types to be evaluated in Spain

was based on a set of general operational issues appropriate

for articulating the assessment at a national scale (Table 2).

Therefore, no attempt has been made to define a typology

based on the specific composition or dominance of certain

species or physiognomic types. Instead, the goal was to

identify the main areas of the expression of nature of Spain

(Figure 3). However we made an effort to integrate national-

scale ecosystem classifications with the existing european-

level classification (Box 2). The considerations that guided the

selection of ecosystem types were as follows:

• The number of ecosystem types evaluated (14) should be

sufficient to effectively sample the original natural character of

Spain.

• The selection must consider the importance of the chosen

ecosystem services (22) in relation to the wellbeing of the

Spanish population and therefore representative of our natural

capital.

• The classification of ecosystem types was performed based on

two main characteristics: geophysical conditions (mainly

macroclimatic characteristics and the presence or absence of

water to support life) and the influence of human control (the

contrast between urban and rural ecosystems dominated by

agricultural uses). 

Ecosystem mapping is the spatial delineation of ecosystems

following an agreed upon ecosystem typology (ecosystem types),

which strongly depends on the purpose and scale of mapping (Figure

3). Under the Spanish NEA, the mapping of ecosystems was

conducted with the purpose of providing a spatial sense to each

expert group that could be considered through the process of

ecosystem assessments.
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Methodological procedures

We used the Driver-Pressure-State-Impact-Response (DPSIR)

framework to analyze the complex relationships established

between ecosystems and human systems in Spain from a holistic

point of view (Figure 4). The DPSIR framework is a common

approach for exploring the relationships of human and natural

systems because it provides an organized structure to analyze the

causes and consequences of and responses to changes. Here, we
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ECOSYSTEM TYPE Definition

Urban

Agroecosystems

Atlantic forest

Mediterranean
continental forest and
shrubs

Sclerophylous forest 
and shrub

Alpine mountain

Represents a total of 1,053 municipalities (13%) with a 80.7% of the population and 4% of total area.

Distributed throughout the peninsula. Is the ecosystem most widely represented in Spain occupying
approximately 50% of the state area. The main services provide by agroecosystems are provisioning
services related to food production and livestock, but these ecosystems also generate many other
essential regulating and cultural services.

Reflect the interaction between the terrestial and marine ecosystems with presence or influence of
human activities.

It is located in the northern area of Iberian Peninsula, with an area of   approximately 3.3 M ha. Its more
characteristics trees species are: Castanea sativa, Quercus robur, Quercus petraea, Fagus sylvatica and
Betula sp.

Extremely originals ecosystems and almost exclusive of the Iberian Peninsula (Spain contains about 75%
of its European area). It occupies 2.7 million ha (about 15% of  forest area). It most characteristic  tree
species are: Quercus rotundifolia, Quercus faginea andJuniperus thurifera.

Occupy about 7 million ha in Spain and are part of the mediterranean monte. The monte comprises marginal
agrarian lands that also contain pastures (another 7 million ha). These include the dehesa ( nearly 2 million
ha) lawns of therophyte plants with scattered pruned trees which look savanna (montado in Portugal).

Situated on the north of the Iberian Peninsula (Cantabrian Mountains, Pyrenees and Iberian Range)
occupy approximately 1.5M ha (3% of state territory). Includes mountain forests, grasslands, crops, and
high mountain pastures  and rocky areas.
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Mediterranean
mountain

Present in the central and southern Mountain Systems territories they take about 2 M ha (4% of the state
area). Ecosystems subtypes include: high mountain pastures and forests, natural bushland, high
mountain scrub.

Arid zones Broad representation in the Southeast of Iberian Peninsula, some low areas of the Ebro basin and the
two eastern Canary Islands (Fuerteventura and Lanzarote). They occupy an area of   approximately 1.6 M
ha (3% of the state area). Because of its random productivity and fragility, have become marginal area.

Wetlands and lakes Wetlands or shallow water ecosystems (> 8-10m) and Lakes or deep standing water ecosystems (> 10 m).

Aquifers Found in effluent streams and wetlands or shorelines that act as drop zones. Identified a total of 740
groundwater bodies.

Coastal

Insular Island included in the Macaronesian biogeographic region. They occupy an area of   772 512 ha (1% of the
state territory). Unlike the two eastern islands they have a wide altitudinal range of ecosystems.

Rivers
and riverbanks

Flowing water ecosystems that connect all the terrestrial ecosystems through water cycle.

Marine waters 
(sea and ocean)

Area contained between the outer limits of the coastal ecosystem and the Exclusive Economic Zone (EEZ)
of Spain. Represents about 103 M ha (about twice the terrestrial surface of Spain).

Table 2. Classification of the 14 ecosystems types assessed in the SNEA
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Figure 3. Spatial representation of ecosystem types assessed under the Spanish NEA.  

Biodiversity Fundation
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