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Extended Abstract 

Various environmental footprint concepts have been developed and applied in sustainability 

research over the past two decades (see, e.g., Hoekstra and Wiedmann 2014 for a literature review). 

However, in case of resource-related footprint indicators, most publications remained restricted to 

ex post analyses until now. Referring to the multitude of published ex post assessments of 

international material flows by means of Multi-Regional Input-Output (MRIO) databases (see, e.g., 

Bruckner et al. 2012, Wiebe et al. 2012, Wiedmann et al. 2015 or Wood et al. 2015 for some selective 

recent applications in this regard) we might at least annotate that scientific evidence of the prospects 

for future resource consumption remained rather limited by now (but, see e.g., European 

Commission 2014 or Schandl et al. 2016 for recent examples in this regard).  

This is somewhat amazing as the sustainability research community as well as international decision 

makers do indeed share the conviction that, akin to the challenges of climate policy, a great 

transition will be needed in order to decouple human wellbeing from resource use over the next 

decades (European Commission 2011, Hoekstra and Wiedmann 2014, UNEP 2011, UNEP 2014). Our 

paper is therefore intended to advance this branch of research by a presentation of key scenario 

insights from MRIO-based ex ante simulation studies. 

GINFORS is an environmentally extended dynamic economic simulation model. The current GINFORS 

version, which is based on the WIOD dataset (Dietzenbacher et al. 2013, Timmer et al. 2015), has 

been re-engineered over the last couple of years and facilitates simulation studies with a detailed 

mapping of 38 national economies and a rest of world region until the year 2050. The model is 

soundly rooted on an endogenous mapping of detailed national economic structures and 

international economic interrelationships due to globalized trade patterns. Income effects resulting 

from (i.a.) diversified investment expenditures, induced efficiency improvements or sustained shifts 

in consumption patterns are explicitly modelled. Hence, each simulation run accounts for potential 

macroeconomic rebound effects (Sorrell and Dimitropoulos 2008, Sorell et al. 2009) in a variety of 

ways.   

Concerning environmental questions, the modelling of the economic system is consistently 

interlinked with subsystems that explain energy use, electricity production, air emissions and 

material extractions in physical terms. Concerning the later, GINFORS is also able to map quantitative 

indicators of material extractions embedded in regional consumption activities over global supply 

chains. Current GINFORS applications therefore feature medium to long term projections of national 

material footprint indicators like Raw Material Consumption (RMC). 

 

Our presentation focuses on the future prospects of international CO2-emissions and abiotic material 

consumption patterns. To this, we highlight key findings from four quantitative scenario 

assessments: A “Business-As-Usual” scenario, assuming only modest progress of environmental 

policy measures within the EU in absence of any further developments of climate and resource policy 

measures in Non-EU countries. A “Global Cooperation” scenario, assuming the establishment of 

globally harmonized economic and regulatory policy instruments in order to advance 

decarbonisation developments and to foster the transition towards a resource-efficient global 

economy. An “EU Goes Ahead” scenario, with the EU advancing the development of a low-carbon, 



resource-efficient economy through strong EU-level economic and regulatory policy instruments in 

absence of any further developments of climate and resource policy measures in Non-EU countries. 

And a “Civil Society Leads” scenario, where European citizens/consumers and businesses push 

resource-efficiency and decarbonisation trends through voluntary changes in preferences and 

behaviour.  

 

Our results indicate that humanity has to strive for global implementations of ambitious climate and 

resource policy measures. Otherwise, planetary boundaries will be offended by far.  

In case of European Member States this development would also be accompanied by dampened 

economic growth, less acceptable social conditions and growing risks for financial markets. Further 

key policy lessons which can be inferred from our findings can be summarized as follows: 

1)    An attainment of ambitious global environmental targets does not have to be accompanied by 

net economic costs. Instead, positive income and employment effects might be induced by 

coordinated policy actions. But this requires an international agreement on a comprehensive policy 

mix, which contains information instruments, economic instruments and regulations.  

2)    If global agreements cannot be realized there remains the option EU Goes Ahead. The EU is able 

to attain own environmental targets even in absence of comparable global environmental policy 

approaches. In addition, the EU would economically benefit from first mover advantages.  

3)    Structural change of consumption patterns accompanied by reductions of total consumption 

levels initiating from intrinsic behavioural change can exhibit substantial impacts on resource use. If 

these developments were accompanied by increased shares of part time employment contracts a 

zero growth economy would generate additional jobs.  
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