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Project description 
Research group activities, particularly in higher education and scientific institutions, contribute to 
global carbon emissions through energy use, travel, procurement, laboratory operations, and digital 
infrastructure. Traditionally, carbon accounting has focused on Scopes 1-3, as defined by the 
Greenhouse Gas (GHG) Protocol [1], which cover direct, energy-related, and value-chain emissions, 
respectively. However, there is growing interest in Scope 4 (avoided GHG) emissions which account 
for the positive climate impact of research outputs, such as innovations or policies that reduce 
emissions elsewhere.  
 
This project aims to develop a transparent, and practical methodology to assess Scope 4 emissions 
from the activities of a research group or a laboratory. The methodology will draw on recent 
advances in life cycle assessment (LCA), consequential modeling, and attribution frameworks, and 
will account for system boundaries, additionality, and the risk of double counting. 
 
The student will conduct a literature review of current Scope 4 frameworks, analyze case studies and 
emission attribution methods, and propose a methodological framework or tool tailored to DESL's 
research outputs and potentially scaled to other EPFL labs. This work should help quantify the 
downstream emissions savings enabled by the lab’s technologies or findings (e.g., in grid 
decarbonization, increase of reneables integration, efficiency improvements in ultra-fast 
transportation). 
 
Tasks of the student 

▪ Conduct a literature review on Scope 4 (avoided GHG emissions) in academic research and 
institutional carbon accounting. 

▪ Identify and account potential scope 4 avoided GHG emissions linked to DESL research 
outputs. 

▪ Design a methodological framework (and preferably a tool) to quantify avoided emissions 
based on case-specific attributes. 
 

Requirements 

▪ Familiarity with carbon accounting concepts (LCA, GHG Protocol, environmentally 
extended input–output analysis (EEIOA) approaches) preferable in research environments. 

▪ Interest in energy systems, environmental engineering, or sustainability. 

▪ Good analytical and communication skills; experience with data processing or modeling tools 
is an asset. 
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