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Introduction 

Remanufacturing is defined “returning a product to at least its original performance with a warranty that is 

equivalent or better than that of the newly manufactured product” (British Standards Institution, 2009). It could 

represent a key strategy to implement Circular Economy principles, as it fulfils the three sustainability dimensions 

-environmental, economic and social- providing environmental benefits, economic advantages and social growth. 

This work is aimed at reviewing the scientific papers published in the last decade describing the sustainability 

assessment of remanufacturing across different industrial sectors.  

Methodology 

The literature review was based on Scopus database, and on the selection of scientific papers published in 

the last 10 years through the keywords “remanufacturing”, “sustainability”, “Life Cycle Assessment”, “LCA”, 

“environmental”, “economic”, “social” and “assessment”. Then the references have been classified (Figure 1) 

considering the industrial sector, the sustainability dimension and the phase of the life-cycle analyzed by the 

reference. 

 

Figure 1. Selected literature classified by (a) sector, (b) analysed sustainability dimension and (c) investigated 

phase of lifecycle.  

Results and discussion 

The 55 selected references (9 review and 46 research articles) showed that the interest in the sustainability 

assessment of remanufacturing has increased over time: 34% of the references have been published before 2019, 

while 66% after 2019. The sustainability of remanufacturing practices has been studied in general (9 references), 

and also across specific industrial sectors (Figure 1a): vehicles (25 references), machinery (10 references), 

electrical and electronic equipment (6 references), medical devices (3 references) and furniture (2 references). 
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Considering the three pillars of sustainability (Figure 2b), the Enviromental dimension (47%) was mostly 

investigated, followed by coupled Environmental and Economic dimensions (18%), by the analysis of all three 

dimensions (11%), only Economic aspects (7.2%) and only Social aspect (1.8%). Finally, considering the system 

boundaries (Figure 1c): many references (17) adopted a cradle to grave approach, while others focused only on 

the remanufacturing process (12) or applied a cradle to gate approach (10). Few references examined only the end 

of life phase (6), or applied gate to gate (1) and cradle to cradle (1) boundaries.  

Conclusions 

The key outcomes of the performed literature review highlighted that the sustainability of remanufacturing 

is becoming deeply studied over the years, across different sectors and applying various point of views. The 

obtained results suggest that remanufacturing is mostly performed on vehicles (within both the automotive and 

off-road sectors), adopting a cradle to grave approach (to compare a remanufactured product and a new one). 

Considering the three sustainability dimensions, the most investigated is the environmental, with less studies 

available combining different domains (economic and social), also in combination. In conclusion, further research 

is needed to evaluate the economic and social aspects of remanufacturing, across industrial sectors that include not 

only vehicles but others as well. 
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