

            



    


    
    
        
        
    

    







    


    
        

            
                    
                
        

    
     
 


    




Global Material Flows and Their Environmental Impacts: An Overview | springerprofessional.de
Skip to main content


    

    







    
        
            
                
                    

    
    
    
    

                    Menü
                
                
                














    
        
            

    
        
            
                
                    Fachgebiete
                
            
            
                
                    
                        
                            

    








                            

    
        
            
                
                    



    
        
    
        
            
        

        
            Automobil + Motoren
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Bauwesen + Immobilien 
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Business IT + Informatik
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Elektrotechnik + Elektronik
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Energie + Nachhaltigkeit
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Finance + Banking
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Management + Führung
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Marketing + Vertrieb
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Maschinenbau + Werkstoffe
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Versicherung + Risiko
        
    

    


                
            
        
    




            

    
        
            
                



    
        
    
        
            
        

        
            DE
        
    

    



            
                



    
        
    
        
            
        

        
            EN
        
    

    


            
        

    

        
        
            

    
        
            
                
                    



    
        
    
        
            
        

        
            Bücher
        
    

    


                
            
            
        
    
    
        
    






    
        
            
                
                    



    
        
    
        
            
        

        
            Zeitschriften
        
    

    


                
            
            
        
    
    
        
    






    
        
            
                
                    Themenseiten
                
            
            
                
                    
                        
                            

    


                            

    
        
            
                
                    



    
        
    
        
            
        

        
            Organisationspsychologie
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Projektmanagement
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Marketing
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Smart Manufacturing
        
    

    


                
            
        
    




        
        
            
                
                    

    
        
            
                
                    Weitere Formate
                
            
            
                
                    
                        
                            

    



                            

    
        
            
                
                    



    
        
    
        
            
        

        
            Podcasts
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Webinare Technik
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Webinare Wirtschaft
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Kongresse
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Veranstaltungskalender
        
    

    


                
            
        
            
                
                    



    
        
    
        
            
        

        
            Awards
        
    

    


                
            
        
    




                
                
                    

    
        
            
                
                    



    
        
    
        
            
        

        
            Jetzt Einzelzugang starten
        
    

    


                
            
            
        
    
    
        
    






    
        
            
                
                    



    
        
    
        
            
        

        
            Zugang für Unternehmen
        
    

    


                
            
            
        
    
    
        
    






    
        
            
                
                    



    
        
    
        
            
        

        
            Referenzkunden
        
    

    


                
            
            
        
    
    
        
    






    
        
            
                
                    



    
        
    
        
            
        

        
            ATZlive-Kongress:  Automatisiertes Fahren
        
    

    


                
            
            
        
    
    
        
    





    
        

    
    
        
    





        
            
            
    
        

    

    
        


        
            
              
            

        
    






    

    
        
        
            
                Sicherer, leistungsfähiger, nachhaltiger
Auf der Tagung am 19. und 20. März in Frankfurt geht es um mehr Verkehrssicherheit und Nachhaltigkeit.

            

        
    


            
        
    


                

            
        
    


                
            
        
        
            
                
                    
                        

    
        Springer Professional
    

    

                    

                
            

            

            
        

        
            
            
                
                    

    
    

                     Suche
                
                
                

    
        






    
             

    
                

    













                
                
                
            



    
    



        

    
        
            
            Erweiterte Suche
        
    

    


                
            
            
            
                

            
            
            
                
                    

    
        
            
                
                    
                        
                            



                        
                    
                
            
            Anmelden
        
    

                
            
            

        
    


    
    

     
        
        
             
        
        


    
        
        
            
            
                
                
            

        

    


        

    

        
        
    




    
        

     
        
        
             
            

    
        
        
            Springer Professional


        
    



            


            



            



            




     
        
        
             
    
        
            
                JAVASCRIPT BENÖTIGT
            
            
        

        
            Bitte aktivieren Sie Java-Script in Ihrem Browser, damit Sie alle Vorteile und Funktionen dieser Website nutzen können.

        
    

    
        

    


        
        
    







            




     
        
        
             
    
        
            
                INTERNET EXPLORER WIRD NICHT MEHR UNTERSTÜZT
            
            
        

        
            Der Internet Explorer wird als Browser seitens Microsoft nicht mehr unterstützt. Für Ihr optimales Nutzungserlebnis wählen Sie bitte Microsoft Edge, Safari, Chrome oder Firefox als Browser.

        
    

    


        
        
    







            


        

        
        
    



        
            

     
        
        
             
                



    
        
             

            
                    nach oben
            

        

    


                


    
        
        
            
            
                
                
            

        

    


                


    
        
        
            
            
                
                
            

        

    


                






    
            
        


            

        
        
    



            


    
        
    

            
            

    
        




     
        
        
             
    
        
            

                




                

                    
                        Erschienen in:
                        




    
        
    



                    


                    




    


    

    
        
            2013 | OriginalPaper | Buchkapitel
        
    

    
        
        



        





        




    
    


    








                    

                    
                    1. Global Material Flows and Their Environmental Impacts: An Overview

                    

                    

                    
                        
                            
                                
                                    verfasst von
                                    :
                                    Uwe R. Fritsche
                                

                            

                        

                        

                        
                            
                                
                                    Erschienen in: 


  Factor X


                                

                            
                        

                        
                            
                                Verlag:
                            
                            
                                Springer Netherlands
                            
                            
                            

                        

                        
                            

                        

                    

                    
                    
                        
                        
                            Einloggen
                        
                        

                    

                

                
                    
                        

    
       
               
    
     




        
            Jetzt neu: KI-gestützte Suche!
        

        

    Markieren Sie Textabschnitte, um KI-gestützt weitere passende Inhalte zu finden.



    


    
        
powered by
    

    
    
        
            Aktivieren Sie unsere intelligente Suche um passende Fachinhalte oder Patente zu finden.
        

        
            Wählen Sie Textabschnitte aus um mit Künstlicher Intelligenz passenden Patente zu finden.
            
                
powered by
    

    



            Markieren Sie Textabschnitte, um KI-gestützt weitere passende Inhalte zu finden.
            
                
powered by
    

    

    
        
            search-config
        

        
            
                
                
                    KI-gestützte Suche
                    
                
            

        
            
                
                
                    Aus
                    
                
            

        
    




                    
                

                

    
        
            
                
            
                
            
                




            
                
            
                


            
                






    


            
                


            
        

    




                


    




        


    

    


              Abstract

              Since several decades, material flows are increasing globally and – in parallel – are increasingly discussed in the environmental domain of science and policy.

              The concept of material flows is presented and discussed with regard to its origins and the methodologies used to analyse and model resource and material flows through economies, and societies are presented.

              Furthermore, the resource flows between countries – i.e. trade – for selected commodities are presented.

              Next, the issues of metrics and indicators – i.e. what to measure – are addressed, and data sources are briefly identified.

              The material “burden” of countries, regions and products is characterized regarding environmental impacts from resource use and downstream flows.

              Finally, some perspectives on the overall sustainability of resource use are presented.
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            Fußnoten

            

        

        
            
            1The report used a simulation model called World3 operated at the MIT and built with system dynamics software. The key feature of this model (which is, in updated versions, still used) is its ability to handle dynamic linkages between “drivers” of future development, especially population, GDP, resource use and environmental pollution. The approach allows simulating non-linear (often exponential) behaviour caused by coupling of those drivers. Previous models were based mainly on econometrics, forecasting future developments by means of extrapolating past trends and relying on comparatively simple linear relations between “drivers”.

 

2The report was named after Gro Harlem Brundtland, the Chair of the WCED and a former Norwegian Prime Minister.

 

3MFA avoids some of the shortcomings of LCA, especially the narrow focus on a functional unit of product output, thus allowing the analytical scope to be broadened to whole systems, such as factories, cities and regions, to whole countries and, ultimately, the entire planet.

 

4For example, International Journal of Life Cycle Assessment
                    http://www.springer.com/environment/journal/11367 and Journal of Industrial Ecology
                    http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290
                  

 

5This text focuses on abiotic resources, i.e. it mostly excludes the issue of biomass even if the use of biotic resources has key impacts on other natural resources such as land (Fritsche et al. 2010; IEA 2010) as well as on biodiversity and GHG emissions (CE/OEKO 2010; OEKO/IFEU 2010).

 

6Nonrenewable (fossil and nuclear) primary energy is, similar to biotic resources (see footnote 5), not explicitly addressed here. Still, energy is part of the “system” of MFA and LCA which takes into account energy use for extraction, transport and processing of abiotic raw materials.

 

7Note that land-related biodiversity impacts can also be of relevance for resource extraction, especially mining (IIED/WBCSD 2002, 2003; WRI 2003).

 

8Examples are CO2 equivalents for GHG emissions in “carbon footprints”, tonnes in MIPS and hectares of land in the “ecological footprint”. See referred literature for details.

 

9There is a multitude of material and studies also for Japan and the US and a growing number for other countries. See UNEP (2010a) and OECD (2008d) for some of this material and the articles in the respective journals, e.g. International Journal of Life Cycle Assessment
                    http://www.springer.com/environment/journal/11367 and Journal of Industrial Ecology
                    http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290.
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