
Knowledge Formalization and Ontology Creation for Sustainability in Manufacturing Systems: 

A Literature Review 

1. Objectives 

 

The general objective of this internship is a literature review on knowledge formalization of 

manufacturing systems in the context of sustainable manufacturing 4.0. This will enable manufacturing 

stakeholders to make more sustainable-oriented decisions, aimed at reducing negative economic, 

environmental, and social impacts on sustainability in selected parts of the manufacturing systems. 
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2. Context description 

 

Manufacturing enterprises are forced by several increasing challenges such as resource depletion, 

economic stagnation, human being pursuing higher life quality and stricter regulations and banning 

policies. Sustainable manufacturing has intended to empower the companies to cope with such 

challenges and guide them to stand out in the competitive market today. Therefore, manufacturers are 

now tending to reset to manufacturing processes and manufactured products that minimize 

environmental impacts while considering social and economic dimensions.  

Knowledge management (KM) can be addressed as the ways organizations gather, manage, and use 

the knowledge that they acquire. Knowledge Management can also refer to an approach aiming at 

improving organisational outcomes and organisational learning through a range of specific processes 

and practices for identifying and capturing knowledge, expertise, and other intellectual capital.  

Capitalization and Exploitation are the two major challenges KM will target : a given domain 

knowledge previously stored and modelled is reused, in order to perform new tasks (Capitalization); is 

knowledge s disseminated to serve current practice and to train future practitioners (exploitation) 

(Kamsu Foguem et al. 2008).  

In philosophy, ontology is the study of the nature of being and the essence of things. An ontology 

encompasses a representation, formal naming, and definition of the categories, properties, and relations 

between the concepts, data, and entities that substantiate one, many, or all domains. In 1993, Gruber 

originally defined the notion of an ontology as an “explicit specification of a conceptualization” 

(Gruber, 1993). In 1997, Borst defined an ontology as a “formal specification of a shared 

conceptualization” in (Borst, 1997). This definition additionally required that the conceptualization 

should express a shared view between several parties, a consensus rather than an individual view. 

 

3. Project Steps 

Phase 1: Understanding the concept of Knowledge Management and Ontology as a KM tool 

Phase 2: Understanding the concept of Sustainability in Manufacturing and the Triple Bottom Line 

(TBL) 

Phase 3: Conducting a review on the existing ontologies and knowledge graphs of sustainability and 
sustainability assessment in manufacturing systems. The main purpose is to identify "concepts" to be 

explored with the articles (e.g., manufacturing processes, tools adopted, sustainability dimensions, etc.) 

and extracted relationships between concepts. 
 

4. Expected Results 

A state of the art in the above-mentioned contexts and identification of needs/gaps in the areas of 

sustainability knowledge management graphs (ontology, etc) in manufacturing systems.  
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