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This online resource provides definitions for all nomenclature used in the critical review. Section 1 contains two tables: Table 1.1 defines the acronyms, and Table 1.2 defines the mathematical abbreviations, allowing readers to refer directly to this document while reading the acronym-dense manuscript. Section 2 presents a table interpreting the link between statistical entropy in Material Flow Analysis variables and Shannon's information theory.
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Table 1.1 Acronyms
	Symbol
	Dimension(s)
	Explanation

	AoP
	Nd
	Area of Protection

	AF
	Nd
	Allocation Factor

	CEENE
	Energy
	Cumulative Exergy Extracted from the Natural Environment

	CExD
	Energy
	Cumulative Exergy Demand

	CF
	Nd
	Characterisation Factor

	EF
	Nd
	Elementary Flow

	ERC
	Energy
	Exergy Replacement Cost

	ERS
	Nd
	Environment Reference Species

	G&S
	Nd
	Goal and Scope

	IE
	Nd
	Industrial Ecology

	LCA
	Nd
	Life Cycle Assessment

	LCI
	Nd
	Life Cycle Inventory

	LCIA
	Nd
	Life Cycle Impact Assessment

	PF
	Nd
	Product Flow

	RA
	Nd
	Resource Assessment 

	RAM
	Nd
	Resource Assessment Methods

	RSE
	Nd (Normalised)
	Relative statistical entropy

	SE
	Nd (Bits)
	Statistical entropy

	SRS
	Nd
	Standard Reference Species

	TheRy
	Energy
	Thermodynamic Rarity

	UPr
	Nd
	Unit Process
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Table 1.2 Equation Variables
	Symbol
	Dimension(s)
	Explanation

	2.1 Variables for Chemical Exergy and Concentration Exergy

	Capital letters
	Nd
	Indicate the total value of a variable e.g., recorded in MJ

	Minuscule letters
	Nd
	Indicate the specifc value of a variable, e.g., recorded in MJ/kmol

	 
	Nd
	Subscript indicating a resource

	 
	Nd
	Subscript indicating an SRS

	 
	Nd
	Subscript indicating an SRS contained in a resource

	 
	Nd
	Subscript indicating an ERS

	 
	Nd
	Subscript indicating the ERS needed to form a resource

	 
	Nd
	Subscript indicating a set of ERS forming an environment compartment

	 
	Nd
	Subscripts indicating a product

	 
	Nd
	Subscripts indicating a reactant

	 
	Nd
	Superscripts indicating environment conditions

	 
	Nd
	Superscripts indicating standard conditions

	 
	Nd
	Activity

	 
	Nd
	Activity of  in 

	 or  
	Energy per mol
	Specific concentration energy of , or a metal’s SRS

	 
	
	Variation of specific concentration energy of a metal’s SRS between two different compartments

	 
	Energy per mol
	Specific chemical exergy of a resource flow 

	 
	Energy per mol
	Specific chemical exergy of a whole environment compartment 

	 
	Energy per mol
	Specific chemical exergy of an ERS 

	 
	Energy per mol
	Specific chemical exergy of a product, reactant 

	 
	Nd
	Fraction of SRS appearing in the form of a ERS in the crust

	 
	Energy
	Gibbs free energy change in a reaction formation

	 
	Energy
	Gibbs free energy change at standard conditions

	 
	Energy per mol
	Specific Gibbs free energy of mixing all the target substances  in 

	 
	Energy per mol
	Specific Gibbs free energy of mixing all the ERS in 

	 
	Energy per mol
	Specific Gibbs free energy of mixing of  in 

	 
	Energy
	Environment free energy change at standard conditions (hence chemical exergy  ) 

	 
	Energy
	Gibbs Free Energy Change at standard conditions

	 
	Energy per mol
	Specific Gibbs free energy state function

	 
	Nd
	Portion of SRS in the crust ERS

	 
	Mass per mol
	Molar mass of crust

	 
	Nd
	Number of moles of  in crust

	 
	mol
	Number of moles

	 
	Mol per mol
	Specific amount of ERS  in environmental compartment 

	 
	Energy per mol per Kelvin
	Gas constant

	 
	Temperature
	Temperature

	 
	Energy
	Standard exergy state function

	 
	Nd
	Mol fraction of a species in the crepuscular crust model

	 
	Nd
	Mole fraction of  in 

	 
	Nd
	Mol fraction of a species in its mines

	 
	Nd
	Rest fraction in 

	 
	Nd
	Activity coefficient of  in 

	 
	Nd
	Stoichiometric coefficient

	Variables for Exergy Cost Analysis (ECA)

	*
	Nd
	Superscript indicating cost

	 
	Nd
	Fuel 

	 
	Nd
	Product 

	 
	Energy
	Fuel, product and residue groups exergy

	  
	Energy
	Fuel, product and residue groups exergy cost 

	 
	Energy
	Exergy used to treat wastes

	 
	Energy
	Direct exergy irreversibilities per UPr

	 
	Energy/energy
	Unit exergy consumption

	 
	Energy/energy
	Unit cost factor needed to compute the ERC or the TheRy

	 
	Nd
	Residue 

	 
	Nd
	Subscript for UPr

	Variables for Statistical Entropy (SE) and Relative Statistical Entropy (RSE)

	 
	Nd
	Subscript indicating a flow

	 
	Nd
	Subscript indicating a target substance

	 
	Nd
	Subscript indicating the flows categorised within a stage 

	 
	Nd
	Subscript indicating a set of flows belonging to the same stage

	 
	Nd
	Subscript indicating that a target substance  is within a flow 

	 
	Nd
	Mass of a flow

	 
	
	Total mass of a stage

	 
	Nd
	Superscript indicating that the SE/RSE value is multiplied by 

	 
	Nd
	Superscript indicating that RSE

	 
	Nd
	Mass fraction of  in 

	 
	Nd
	Mass fraction of aggregated non-target substances in 

	 
	Nd (Bits)
	SE of a flow without considering its mass proportion in a stage

	 ​
	Nd (Normalised)
	RSE of a flow without considering its mass proportion in a stage

	 
	Nd (Bits)
	SE of a flow 

	 ​
	Nd (Normalised)
	RSE of a flow

	 ​
	Nd (Bits)
	Maximum SE of a flow without considering its mass proportion in a stage

	 
	Nd (Normalised)
	Variation of RSE between two stages

	 
	Energy per Kelvin
	Boltzmann constant

	 
	Nd
	Number of target species with the SEA

	 
	Nd
	Number in principle equals 0, or 1 when a rest fraction is considered

	Variables for Life Cycle Assessment (LCA)

	 
	Nd
	LCA matrix defining the inputs required from each process to produce its outputs

	 
	Nd
	LCA matrix listing the elementary flows linked to each process

	 
	Nd
	Diagonal characterisation matrix, and characterization vector

	 
	Nd
	Functional unit demand vector
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Table 2.1 Equivalencies between statistical entropy and information theory.
	Shannon’s Information Theory
	Resource Engineering Information Metric

	Transmission process
	Transformation process

	Set of messages to transmit (same information content in the emitter and receiver)
	Stages: set of input or output flows to transform (same mass in the inputs and the outputs)

	Symbol 
	Resource-element  and the ‘rest’ part 

	Message 
	Flow

	: Symbol  frequency in message
	: Element  mass frequency in flow.

	Message Information Entropy: Weighted average information content of a message; reflects the minimum effort to encode it.
	Flow SE: Weighted average information content of a resource separation process; reflects the statistical effort to isolate all the resource-elements  from flow .
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