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BACKGROUND 

MOVING TOWARDS SAFER ALTERNATIVES 



Sweden-based non-profit organisation 

 

Founded by four NGOs representing the 

Swedish environmental movement 

 

Since 2002 working internationally  

to eliminate the use of hazardous 

chemicals 

 

Funding from governments and charity 

funds 

 

Offering concrete tools and highlighting 

positive examples 

 

 

 



Political processes 

 Effective chemicals regulations  

Business dialogue 

 Products free of hazardous 

chemicals 

Financial investors 

 Avoid investments in 

high concern chemicals 



The problem with hazardous 
chemicals in processes and products 

• Increasing use of chemicals 
• Largely unknown properties 
• Well-studied hazardous chemicals used in products and 

processes 
• Carcinogens, persistent chemicals, reprotoxic or hormone 

disrupting 
• Increasingly linked to common diseases 
• Human suffering, environmental problems and economic 

consequences 



Substitution as the key approach to 
reduce the problems with hazardous 
chemicals 

• Eliminates the problem from the whole life cycle: 
    production, use and waste 
• Risk management never 100% sure 
• Driver for innovation 
• Increased legal requirements and governmental incentives 
• Increased customer demand 
• Competitive advantage 

 



SUBSPORT: SUBstitution Support PORTal 
  “Develop an internet portal that constitutes a state-of-
the-art resource on safer alternatives to hazardous 
chemicals” 

Project duration 2010-2013 

Funded by EU Life+, BAuA and Lebensministerium Austria 

 



SUBSPORT outcomes 

• Web portal with information 
to support substitution 

• Database of alternatives and 
case stories 

• Training on substitution and 
alternatives assessment  

• Everything in four languages: 
English, German, Spanish and 
French 





www.subsport.eu 

Case story database 

Substitution methodology 

Summaries of international chemicals 
regulation of relevance for substitution 

How to identify hazardous substances 

Restricted and Priority Substances 
Database ≈ 30 lists 

How to assess alternatives, links to 
methods and tools 

Search entry to ≈ 25 (other) substitution 
databases 



Trainings 

  

• About 20 held in Europe 2012 
 

• Original format 5 hours 
 
• Based on discussions and sharing of 

experiences among participants in a 
smaller group 



SUBSTITUTION 
DEFINITIONS 
AND STEPS 

MOVING TOWARDS SAFER ALTERNATIVES 



Definitions 
  Substitution is “...the replacement of one substance by another with the aim 
of achieving a lower level of risk.” 
European Chemical Industry Association  
CEFIC 
 
 
“The Principle of Substitution states that hazardous chemicals should be 
systematically substituted by less hazardous alternatives or preferably 
alternatives for which no hazards can be identified.” 
Greenpeace 
 
 
”… 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) 
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Stakeholders in substitution 
  



Low-hanging fruits: copy others! 
 
Otherwise: 
•Define the problem 
•Define use, function and need of the substance 
•Define criteria for the alternative 
•Search for alternative solutions 
•Evaluate and compare alternatives 
•Test on pilot scale 
•Implement substitution 

Substitution steps 
  



Small exercise: 
Take a few minutes to think about: 
  

• In what way is substitution relevant for your work? 
 

• In your situation, are you concerned about any specific 
chemicals or chemical groups that you consider to 
substitute? 
 

 



HOW TO 
PRIORITIZE 
CHEMICALS FOR 
PHASEOUT 

MOVING TOWARDS SAFER ALTERNATIVES 



Legal requirements 
 -Priority lists 
 -Restrictions 
 -Bans 
 
Other 
 -Restricted substances lists (RSL) 
 -Supply chain requirements 
 -NGO campaigns 
 

Prioritize substances 
  

GLOBAL 

MARKET 





SUBSPORT Restricted and priority 
substances database 
  

About 30 lists 
 
Marked by category: 
 - International Agreement 
 - EU regulatory List 
 - Governmental List 
 - NGO or Tradeunion List 
 - Company List 
 
Including further information and links to each list 





The SIN List 
Staying ahead 



Joint NGO initiative 
 
Identifies high concern chemicals 
 
Based on EU law: using criteria set up 
for Substances of Very High Concern in 
REACH. 



 
Speed up REACH implementation and inspire other regulatory 
processes  
 
 Offer concrete guidance for companies to focus their 
substitution efforts 
 
SIN 1.0 presented in 2008, 2.0 in 2011 and 2.1 in 2013 
 
 

Joint NGO initiative 
 
Identifies high concern chemicals 
 
Based on EU law: using criteria set up 
for Substances of Very High Concern in 
REACH 



Basic principles 

Targets substances in the scope of REACH authorisation: 
not pesticides, pharmaceuticals, intermediates, substances not 
intentionally produced 
 

Based on publically available data 
 

Exclusive rather than inclusive 





Persistant Bioaccumulative 
and Toxic 
Selected from EU  
PBT Working Group List 



Carcinogens, Mutagens and 
Reprotoxic 
Selected from GHS/CLP 
classification 



Equivalent level of concern 
Case by case assessment 
based on scientific reviews 



Who uses the SIN List? 

Database visitors from all over the world 
 
Used multinational companies by e.g. B&Q, Skanska, Dell, 
Carrefour, Nokia, H&M, IKEA 
 
Being discussed and referered to in regulatory processes in the 
EU but also elsewhere 
 
A main driver for innovation among chemical producers in the 
EU according to a recent study 
 
Financial investors and analysts to predict future bans and 
minimize risks of investment 
 
 
 
 
 





HOW AND 
WHERE TO FIND 
ALTERNATIVES 

MOVING TOWARDS SAFER ALTERNATIVES 



Use, function and need 
  
Function refers to the intrinsic property of the substance that is 
technologically important to the specified use and to satisfy the 
specified need. 
  
Use refers to the application of the function in a process/product. 
  
Need refers to the ultimate benefit for the user. Needs may be 
reflected by norms (e.g. quality or safety norms) or may be inspired 
by customer/users’ preferences or by the efforts to overcome 
competition. Needs, as defined here, may be stringent and 
compulsory (fire safety) or optional (bright finishing, fragrance).  
 
E.g. Phthalates in toys 
       Deca BDE in computer casings 



To find alternatives  

• In-house knowledge 
• Trade associations 
• Networks, e.g Swedish national substitution 

group 
• Reports from authorities (e.g. ECHA, US EPA) 
• Web-based resources 
 





Information provided in a case story 

Chemical identity of the substituted substance and the 
alternative 

Description of the substitution; reasons for 
substitution, if there are technical or economic aspects 
of the substitution 

Links, contact details to further information 

Simple hazard assessment and evaluation of the 
substitution according to SUBSPORT criteria 







TO ASSESS AND 
COMPARE 
ALTERNATIVES 

MOVING TOWARDS SAFER ALTERNATIVES 



Alternatives assessment 
  
The fundament for informed substitution 

Addresses the question: what is actually better? 

Considers one or more of the aspects: 

Hazard assessment 

Functionality of alternatives 

Availability of alternatives 

Costs 

Changes of processes 

Life-cycle considerations: energy, waste/discharge etc. 

 



Current initiatives regarding alternatives 
assessment 
  

In the US discussed for different regulations, e.g in California 

Part of the authorisation process under REACH in the EU 

OECD ad hoc group on substitution of harmful chemicals 

 

Commonly referred experts: 

Lowell centre and Toxics Use reduction Institute, TURI, Massachusetts 

US EPA Design for the Environment 

Clean Production Action: the Green Screen for safer chemicals 

SUBSPORT 

 



Picture from Hewlett Packard 



Alternatives hazard assessment 
  Several methods available, in SUBSPORT 10 tools are presented 

Some include exposure (risk), others do not 

 
Methods that display hazards:  
 
Column Model 
Pollution Prevention Options Analysis System (P2OASys) 
TURI 5 Chemicals Alternatives Assessment Study 
COSHH Essentials 
DfE Alternatives assessment 
  
Sifting methods: 
 
Green Screen for Safer Chemicals 
Quick Scan 

 

 



The green screen for safer chemicals  



The green screen for safer chemicals  

Developed by an American NGO: Clean Production Action 

Uses all available relevant sources, including scientific literature 

Evaluates the intrinsic hazard, not the risk 

Evaluates chemicals (rather than materials or mixtures) 

Considers models (e.g structure-activity-relationship) when data is 
missing 

Considers degradation products 

Has a methodology to consider datagaps 

Freely available to use, can also buy assessments from authorised 
profilers 

Gives the chemical a benchmark-easy to compare 

http://www.cleanproduction.org/Greenscreen.v1-2.php 



  Benchmark 4

  Prefer – Safer Chemical

  Benchmark 3

   Use but Still Opportunity  

      for Improvement

  Benchmark 1

  Avoid – Chemical of 

      High Concern

  Benchmark 2

  Use but Search for Safer

     Substitutes

GreenScreen 
Benchmarks 

48 



Hazard enpoints 



Hazard table 

• The hazard endpoints are translated into hazard levels: very high 
(vH), high(H), moderate (M) and low (L), visualised with colours 

• The level of confidence is indicated using italics (e.g modeled data) 
or bold letters (authorative classification) 

• Datagaps are indicated with DG 

Abbreviations: C = Carcinogenicity, M = Mutagenicity, R = Reproductive Toxicity, D = Developmental 
Toxicity, E = Endocrine activity, AT = Acute mammalian toxicity, ST = Systemic toxicity, N = 
Neurotoxicity, SnS = Skin sensitization,  SnR = Respiratory sensitization, IrS = Skin irritation, IrE = 
Eye irritation, AA = Acute aquatic toxicity, CA = Chronic aquatic toxicity,  P = Persistence, B = 
Bioaccumulation, Rx = Reactivity, F = Flammability 
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GreenScreen Benchmark Criteria 



How to Apply the Benchmarks 

Does the Chemical Fail 
One or More Criteria for 
Benchmark 1? 

Does the Chemical Fail 
One or More Criteria for 
Benchmark 2? 

Does the Chemical Fail 
One or More Criteria for 
Benchmark 3? 

Does the Chemical 
Meet ALL the Criteria 
for Benchmark 4? 

BENCHMARK 2 

BENCHMARK 3 

BENCHMARK 4 

YES 

YES 
BENCHMARK 1 

NO 

NO 

NO 

YES 

NO 

YES 

52 
START HERE 



Hazard table into benchmark 



Hazard table into benchmark 



Hazard table into benchmark 

Benchmark: 1 

Rationale: very High P+ very High B, HighT (group I Human) 



Small exercise: 
Benchmark “chemical A” 
  

• First see if the chemical meets the criteria for 
Benchmark 1, Then if it meets the criteria for 
Benchmark 2. 
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Is Chemical A a Benchmark 1?  

Benchmark 1 Criteria: 
a.PBT = High P + High B + [very High T (Ecotoxicity or Group II Human) or High 
T (Group I and II* Human)]? 

b.vPvB = very High P + very High B? 

c.vPT = very High P + [very High T (Ecotoxicity or    Group II Human) or High T 
(Group I and II* Human)]? 
d.vBT = very High B + [very High T (Ecotoxicity or    Group II Human) or High T 
(Group I or II* Human)]? 
e.High T (Group I Human)? 

Group I Human Group II and II* Human Ecotox Fate Physical 

C M R  D E AT ST N SnS* SnR* IrS IrE AA CA P B Rx F 

            single repeated* single repeated*                     

L M L L L M H H M M L L H H M M L L L L 

Abbreviations: C = Carcinogenicity, M = Mutagenicity, R = Reproductive Toxicity, D = Developmental 
Toxicity, E = Endocrine activity, AT = Acute mammalian toxicity, ST = Systemic toxicity, N = 
Neurotoxicity, SnS = Skin sensitization,  SnR = Respiratory sensitization, IrS = Skin irritation, IrE = 
Eye irritation, AA = Acute aquatic toxicity, CA = Chronic aquatic toxicity,  P = Persistence, B = 
Bioaccumulation, Rx = Reactivity, F = Flammability 
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Is Chemical A a Benchmark 2?  
Group I Human Group II and II* Human Ecotox Fate Physical 

C M R  D E AT ST N SnS* SnR* IrS IrE AA CA P B Rx F 

            single repeated* single repeated*                     

L M L L L M H H M M L L H H M M L L L L 

Abbreviations: C = Carcinogenicity, M = Mutagenicity, R = Reproductive Toxicity, D = Developmental 
Toxicity, E = Endocrine activity, AT = Acute mammalian toxicity, ST = Systemic toxicity, N = 
Neurotoxicity, SnS = Skin sensitization,  SnR = Respiratory sensitization, IrS = Skin irritation, IrE = 
Eye irritation, AA = Acute aquatic toxicity, CA = Chronic aquatic toxicity,  P = Persistence, B = 
Bioaccumulation, Rx = Reactivity, F = Flammability 

Benchmark 2 Criteria: 

a)Moderate P + Moderate B + Moderate T (Ecotoxicity or Group I, II or II* Human)?  

b)High P + High B? 

c)High P + Moderate T (Ecotoxicity or Group I, II or II* Human)? 

d)High B + Moderate T (Ecotoxicity or Group I, II or II* Human)?  

e)Moderate T (Group I Human)? 

f)very High T (Ecotoxicity or Group II Human) or High T (Group II* Human)?  

g)High Flammability or High Reactivity? 



Automated Green Screen list translators for 
fee: Pharos and GreenWercs 



CONCLUDING REMARKS  

Currently hazardous chemicals are used in common processes 
and products, and increasingly linked to health and 
environmental effects 
 
Substitution is the most efficient approach to avoid problems 
caused by hazardous chemicals 
 
Substitution is increasingly required by authorities, in the 
supply chain and by and citizens 



CONCLUDING REMARKS  

TIPS BEFORE STARTING SUBSTITUTION: 
 
Define the framework for your substitution work: 
 -define regulatory and other criteria for prioritizing 
 chemicals for phase-out 
 -define the stakeholders who will be affected by the 
 substitution 
 
It helps to openminded in substitution: 
 -consider the ultimate function and need of the 
chemical 
 -the best alternative is not necessarily another 
chemical 
 
Find forums to discuss substitution 



CONCLUDING REMARKS  

AVAILABLE RESOURCES 
 
SUBSPORT webportal for general substitution information 
SIN List and SUBSPORT database of restricted and priority 
substances for prioritizing chemicals 
SUBSPORT case story database for ideas for alternatives 
The Green Screen for Safer chemicals for informed 
substitution 
Coming up: OECD toolbox 
 



Thanks for the attention! 


