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SUBSTITUTION is

”... the replacement or reduction of hazardous substances
 in products and processes
 
by less hazardous or non-hazardous substances, or 

by achieving an equivalent functionality via technological or

organisational measures.”

Lohse/Lissner (2003)



Using less hazardous or non-hazardous 
substances:

Metal cleaning:
Replace hazardous solvents 
(Eg. chlorinated, xilene, toluene, naftas, etc.) 

with safer substances:

Terpenes
Fatty acid esters
Aqueous cleaners
Semi-aqueous cleaners
 



Using alternative technological measures that 
achieve the same functionality:

Metal cleaning:

Ultrasonic cleaning Open spray cleaning
Spray cleaning Vapour degreasing
Blasting  CO2 dry ice blasting
Mechanical cleaning



Alternative organizational measures that 
achieve the same functionality:

Metal cleaning: 
Change work process to avoid the need to clean 
parts.

Folding metal sheets instead of soldering avoids 
need to clean soldering fumes.



Pollution prevention hierarchy

Substitution



Occupational health and safety risk management
 measures hierarchy



Benefits of substitution:

 Avoid/reduce health and environmental risks

 Improve safety (and related costs).

 Reduction of need of risk management measures and
 related costs, including administrative burdens.

 Improve relations with workers, community, consumers 

 Improve corporate image

Comply with legal obligations



DG Employment. Minimising chemical risk to workers’ health and safety 
through substitution. Luxembourg: Publications Office of the European Union, 
2012



Initiatives: intergovernmental 
and governmental



Initiatives: academia, technical institutes



Initiatives: companies



Initiatives: NGOs



Initiatives: www.subsport.eu

http://www.subsport.eu/
http://www.subsport.eu/


Governments role? 

DG Employment. Minimising chemical risk to workers’ health and safety 
through substitution. Luxembourg: Publications Office of the European Union, 
2012



Governments role? 

DG Employment. Minimising chemical risk to workers’ health and safety 
through substitution. Luxembourg: Publications Office of the European Union, 
2012



Governments role:  INFORMATION

ON:
 Hazards and risks
 Alternatives
 Economic benefits
 Substitution process
 Methodologies ...

Through:
 Leaflets
 Workshops
 Pilot projects ...



Governments role: TECHNICAL ASSISTANCE

  
  Clean Production centers

Technical institutes: 
TURI(US), KEMI (Sweden),  

Academia

Business associations/ industrial sectors

NGOs



Governments role:  LEGISLATION

Substitution obligations: EU CMR, EU REACH, 

TUR planning obligations: TURA, OSH 
legislation

Substance restrictions: WEE, toys, cosmetics …

Emission restrictions: water, air, waste …

Green chemistry incentives 



Governments role:  ECONOMIC INCENTIVES

Fees: TURA Massachusetts

Financial support

Grants/ Subsidies

Public procurement



Substitution pays off!



Thank you! 

Dolores Romano Mozo

Chemical risk prevention

dromanot@gmail.com

Technical support
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