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Study’s Context & Objectives

• Over the last few decades, Mediterranean coastal areas have 

experienced profound land-use changes due mainly to urban sprawl

and reforestation at the expense of former traditional agrarian mosaics

and natural resources, such as beach areas or open freshwaters. 

• These changes have had severe negative consequences on the 

biodiversity and ecological state of the territory. The overall objective 

of this study was to evaluate the economic impacts of these

consequences. 

• By reconstructing the landscape of El Maresme County (Barcelona, 

Spain) for three historical points in time (1850, 1954 and 2010), we

were able to assess how these land-use changes have affected the 

ecosystem services (ES) by calculating the non-market and market

values of the ES provided by each land-use through market prices and 

benefit-transfer methods. 



Costanza et al., 1997: the beginings of ESV 
cartography



A growing literature

• Over the past 15 years, it emerged as an important 
research topic as a total of 72 studies using this approach 
(from local to global) (Schägner et al., 2013);

• 12 studies showed the evolution of ESV in time (e.g. 
Dupras and Alam, 2014; Costanza et al., 2014)

Liu et al., 2010; Dupras et al., 2014



Catalan Coast ES Value

Brenner et al., 2010



Methodology

Troy and Wilson, 2006

• Step 1: Study area definition;

• Step 2: Typology development;

• Step 3: ESV Literature search and analysis; 

• Step 4: Mapping;

• Step 5: Total value calculation;

• Step 6: Scenario analysis.



Mapping El Maresme county from 1850 to 2010

Parcerisas, 2012



Land Use Matrix



Economic Indicators

Source: Idescat; XCAC (2010a); Gencat. 

Values expressed in 2013EUR/ha/year



Non Market ES Value Matrix

Values expressed in million 2013EUR/year



Total Economic Variation

Values expressed in million 2013EUR/year





Discussion

• The overall net loss has been estimated at 23.6 million 2013 Euros per year. 

This loss can be attributed to urban sprawl, which has invaded former natural

areas such as croplands, woodlands, pastures, beach zones, and waterways, 

and their associated ES;

• This phenomenon has been especially significant in coastal areas, where urban

sprawl has been particularly aggressive since the arrival of Franco’s

dictatorship, forming a continuous line all along the coast;

• A recent problem threatening to remain structural is the lack of sand in the El 

Maresme beaches. This problem, which has a negative impact on the 

ecological state of the territory and on the ecosystem services provided by 

beaches and tourism, is due to two factors, worsened by typical annual autumn

storms. 



Discussion

• With respect to spatial analysis, benefit transfer function assumes a meta-

evaluation that ensures that the variance in the economic evaluation of ES can 

be explained by biophysical and socio-economic characteristics that are 

homogenous in time and space. These generalization errors limit the 

interpretation of results ;

• A study on the robustness of spatial analysis based on substitutes (proxies) 

(Eigenbrod et al. 2010) shows that this methodology is indeed a poor reflection 

of the actual distribution of ES. To solve these problems, methods are evolving 

to incorporate spatial heterogeneity into the construction of statistical models 

based on GIS data;

• Finally, we should put into perspective the historical analysis performed. 

Value systems of societies change and evolve over time. Thus, it is illusory to 

believe that the social, cultural, and economic values of ES are homogeneous 

in time, especially over the long period that we cover in this study. The results 

and conclusions should only be interpreted from a contemporary perspective. 



Conclusions

• Change in land use may seem economically profitable, but the loss of non-market 
ES can cause substantial economic losses. 

• Coastal ecosystems produce highly economically valuable services that are 
associated with beaches, such as disturbance regulation, aesthetics, and 
recreational activities. 

• The economic losses attributable to losses in ES in coastal municipalities between 
1954 and 2010 are more than two times higher than those observed for 
municipalities located inland (16.6 vs 7.0 million 2013 Euros per year).

• A more extensive study should compare these results with the region economic 
growth in that period and compare with other socio-economics indicators. 
Weaknesses in the cartography of ES.

• With this in mind, spatial planning policies should consider and incorporate both 
the concept of ES and non-market values to reflect the actual contribution of 
natural and semi-natural quality of life of human communities, particularly for 
coastal ecosystems.
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