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                    Abstract
Publications on the modelling and mapping of ecosystem services (ESs) have increased exponentially in recent years. In this literature, a call for integrated environmental assessment is increasingly made, even if, in the ES context, the concept of integration remains fuzzy and can refer to different elements. First, this review paper attempts to clarify to which elements the word ‘integration’ is attributable in the ES literature. Integrated assessment can refer to the consideration of pluralistic values, the attention paid to several ESs and ecosystems, the accounting for multiple spatial and temporal scales, the implication of different stakeholders or the combination of techniques stemming from different disciplines. Second, this paper provides a review of the latest advances in the literature on mapping ESs, from the ecological to the economic perspective, in order to illustrate what can be done and what progress remains to be made to perform integrated and spatially explicit assessments of ESs. Third, this paper reviews examples of studies performing integrated assessments using the different meanings integration can take. Finally, it concludes by presenting the remaining challenges that research on this topic faces to perform fully integrated spatial assessments.



                    
    


                    
                        
                            
                                This is a preview of subscription content, log in to check access.

                            

                        
                        
                            
                                
 Access options

 
  Buy single article

  
   
    Instant access to the full article PDF.

   

   
    41,94 €

    Tax calculation will be finalised during checkout.

    
     
     
     
     
     
     
     
     
     
     
    

   

  

 
 
  
   
    Rent this article via DeepDyve.

   

  

  
 
 
  
   
    Learn more about Institutional subscriptions

   

  

 
 


                            

                        
                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]



                        

                    

                    

                    

                    Notes
	1.
                    http://www.fsd.nl/esp/79222/5/0/5
                  


	2.
                    http://www.naturalcapitalproject.org/
                  


	3.
                    http://www.esmeralda-project.eu/
                  


	4.
                    http://www.ipbes.net/
                  


	5.Evaluation Française des Ecosystèmes et Services Ecosystémiques http://www.fondationbiodiversite.fr/fr/societe/avec-la-societe/appui-a-la-decision/appui-a-l-evaluation/efese.html
                    


	6.EU initiative on Mapping and Assessment of Ecosystems and their Services http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/index_en.htm
                    


	7.United Kingdom National Ecosystem Assessment: http://uknea.unep-wcmc.org/
                    


	8.Wealth Accounting and the Valuation of Ecosystem Services: https://www.wavespartnership.org/
                    


	9.In agro-ecosystems for instance, farmers may benefit from ESs (ESs are, thus, production factors like other anthropogenic inputs), but they may also co-produce services to the society (Swinton et al. 2007; Zhang et al. 2007). ESs flowing to and flowing from managed ecosystems then have to be distinguished even if they are both influenced by land use practices. A typology of ES benefits derived by farmers and ESs co-produced by farmers to the society can be found in Zhang et al. (2007) or Garbach et al. (2014).


	10.ARIES: Artificial Intelligence for Ecosystem Services. For more information on the tool, refer to Villa et al. (2009). InVEST: Integrated Valuation of Ecosystem Services and Trade-offs (Kareiva et al. 2011). For a mapping tool comparison, the reader can refer to Bagstad et al. (2013b, c).


	11.In economics, the concept of a change is fundamental to defining values. Economists measure the value of a change from a baseline (pre-policy) level of some price or quantity variable to an alternative (post-policy) level (Polasky and Segerson 2009).


	12.The search entered in Scopus was ‘(TITLE-ABS-KEY (mapping AND ecosystem AND services) OR TITLE-ABS-KEY (mapping AND ecosystem AND service) AND TITLE-ABS-KEY (integrated) OR TITLE-ABS-KEY (integrated AND valuation) OR TITLE-ABS-KEY (integrated AND assessment))’. The same search results to 92 papers in Web of Science ISI Web of knowledge.


	13.Here, the scales described should be distinguished from the map resolution. For an assessment of the effect of resolution on ES assessments, see Grêt-Regamey et al. (2015b).
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