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Learning Content - Level 1 - Part 1

 Process-level improvements - an Introduction

 What's a process?

 Impacts and how to reduce them.

 IO Methods

 Material Flow Analysis (MFA)

 Energy Analysis (EA)

 IO Analysis Basic Operations – Block Diagrams



What’s a Process?
 In a life cycle perspective, a process is the set of interrelated tasks that 

transform inputs into outputs;

 In many organizations it is the manufacturing process that consumes 
the most but also it yields the majority of its value (i.e. products); 



Process Impacts

 All processes have the potential for generating impacts (e.g. pollution).

 By understanding the processes it’s possible to reduce its impacts.

 These improvements will often also deliver reductions in energy and 
other resources use, providing better productivity.

 Yet, to improve the environmental performance of processes there’s first 
the need analyse what is currently happening. 



Material Flow Analysis (MFA)
Definition

 MFA is a systematic assessment of the flows and stocks of materials 
within a system defined in space and time;

 Essentially an Input-Output (I-O) simulation of a selected substance in a 
given system and its processes. 



Material Flow Analysis (MFA)
Objective

 Delineate a system of material flows and stocks by well-defined, uniform 
terms;

 Assess the relevant flows and stocks in quantitative terms, thereby 
applying the balance principle, revealing sensitivities;

 Present results in a reproducible and understandable way to use them as a 
basis for managing resources in the environment, and wastes.



Material Flow Analysis (MFA)

MFA at a Company Level (e.g. Chemicals Factory Overview) 



Material Flow Analysis (MFA)

MFA at an Urban Level (e.g. Strategic Metals Stock and Flow Analysis)



Energy Analysis (EA)
Definition

 EA examines the energy requirements in the whole production chain of a 
product;

 EA may be shortly defined as the process of determining the embodied 
energy of a product or service

 I.e. the energy required directly and indirectly to produce it.



Energy Analysis (EA)

Energy Analysis is then useful to:

 Determine the energy needed to manufacture a product;

 Compare the energy needed to manufacture a product in different places;

 Compute energy savings due to changes in the production processes.



IO Analysis Basic Operations

Block Diagram

 A block diagram is a simplified representation of the relationship between 
the input and the output of a physical system.
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