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 Clean Production Action (CPA) – an NGO working 
with governments, other NGOs and industry leaders to 
advance green chemistry and sustainable materials. 
We help to facilitate a market transition to a healthy 
economy, healthy environment and healthy people. 
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Green chemistry 
is “the design of 

products and 
processes that 

reduce or 
eliminate the 

use or 
generation of 

hazardous 
substances.” 

#3  Less hazardous 
chemical syntheses 

#4 Design safer 
chemicals and products 

#5 Use safer solvents 
and auxiliaries 

#10 Design chemicals 
and products to degrade 
after use 

#12 Minimize the 
potential for accidents 

The Carrot:  Green/Sustainable Chemistry   
Defined by 12 Principles: reduce risk by reducing inherent hazard 

Risk = (Hazard, Exposure)  
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Alternatives Assessment: 
Avoid Regrettable Substitutions 
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The Stick: Public Concern and 
Regulations 



Identifying Safer Alternatives 

Of Concern Improved Safer 

Characteristics of 
Ingredient of 

Concern 
(HIGH) 

Characteristics of 
Improved 
Ingredient 

(MODERATE) 

Characteristics of 
Safe and Healthy 

Ingredient 
(LOW) 
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The GreenScreen™ (GS) for Safer Chemicals 

• A Method for Chemical Hazard Assessment (CHA) 

• Open, transparent and publicly accessible 

• Uses multi-stakeholder expert committees 

• A way of organizing and presenting information 

• Builds on USEPA DfE, OECD and other national and 
international precedents and best practices 

• Uses all available information including emerging 
science, regulatory test data, modeling results, results 
from assessment of analogs, regulatory classifications. 

 

http://www.cleanproduction.org/Greenscreen.php 



GreenScreen™  

Application Highlights   
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Applications for GreenScreen: 
 

1. Materials Procurement - Identify chemicals 
of concern and safer alternatives  

2. Product Development  
• New formulations 
• New chemicals 

3. Corporate Policies – Manage chemical 
inventories  

4. State Regulations - Alternatives 
Assessment in WA, ME and CA 

5. Standards, Scorecards and Ecolabels – 
proposed 

• USGBC LEED v4 
• GreenBlue material health database 
• Others 
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GREENSCREEN
™ 

   

HP is the world’s leading practitioner of  the 
GreenScreen™ tool.  

“HP has committed to replace restricted 

substances only with materials that are better 

for the environment and human health, and 

when there is sufficient assurance of  

required volumes and we have enough time 

to design and qualify the new material into 

the product. To assess alternative 

replacement materials we now use the 

GreenScreen, a hazard-based assessment 

framework developed by the 

nongovernmental organization Clean 

Production Action.”   
     

HP’s Global Citizens Report 



PVC-Free Power Cord Program 

• Screening mandatory, in addition to all 
standard and regulatory requirements 
 

• Full disclosure under CDA 
 

•Many materials screened and approved 
 

• 100% of PVC-free power cords have been 
screened 
 

•Additional materials being added to 
program, such as soldering fluxes 

 



Hewlett Packard’s Use of the GreenScreen 

• HP’s earliest applications of 
GreenScreen in alternatives 
assessment 

• Flame retardants 

• Plasticizers  

• Alternatives to pvc 

• Successfully differentiated 
alternatives 

• Identified better (and 
unacceptable) options 

• Used in addition to cost, 
performance, risk, LCA and other 
requirements 
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How To Do a GreenScreen 
Assessment 

1. Assess and classify hazards 

2. Apply the Benchmarks 

3. Make informed decisions 

12 



18 Hazard Endpoints 
Goal #1:  Fill Out the GS Hazard Table 

Human Health 

Group I 

Human Health Group II 

and II* 

Environmental  

Toxicity & Fate 

Physical Hazards 

 

Carcinogenicity 
 

Acute Toxicity 
Acute Aquatic 

Toxicity 

 

Reactivity 

Mutagenicity & 

Genotoxicity 

Systemic Toxicity & Organ 

Effects 

Chronic Aquatic 

Toxicity 

Flammability 

Reproductive 

Toxicity 

Neurotoxicity Other Ecotoxicity 

Studies when 

available 

Developmental 

Toxicity 

Skin Sensitization 
 

Persistence 
Respiratory Sensitization  

Endocrine Activity Skin Irritation Bioaccumulation 

Eye Irritation 
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Where Did the Hazard Endpoints Come From? 

Source of GreenScreen Hazard Endpoints: 

• GHS/CLP – Globally Harmonized 
System of Classification and Labeling 
of Chemicals (United Nations) 

• OECD Screening Information Data 
Sets (SIDS) and test methods 

• USEPA Design for the Environment 
Program Alternatives Assessment 
Criteria for Hazard Evaluation  

• USEPA New Chemicals Program and 
test methods 

• Guide on Sustainable Chemicals 
(Federal Environment Agency) 
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Globally 
Harmonized 

System (GHS);   
Guide on 

Sustainable 
Chemicals 

USEPA and 
USEPA Design 

for the 
Environment 
(DfE); OECD 

Methods 

National and 
International 
Hazard Lists  

GreenScreen 



Each Hazard Endpoint has Hazard Classification 
Criteria e.g., Acute Mammalian Toxicity (AT) 
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• Compare data you find with the specified criteria;  assign hazard level (L, M, H, vH) 
• Criteria based on: GHS criteria, testing thresholds, EU hazard and risk phrases, and 

authoritative and screening lists 
• Test data trump models and Screening and B Lists 
• Significant overlap with USEPA DfE AA criteria 
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How To Do a GreenScreen 
Assessment 

1. Assess and classify hazards 

  

2. Apply the Benchmarks 

 

3.  Make informed decisions 
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  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

Identifies High  

Hazard Chemicals 

Benchmark the Hazards to Generate Four Overall 
Classifications  
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Is GoodSolvent 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)? 

Answer: 
a. NO 

 

b. NO 

c. NO 
 

d. NO 

e. NO 

NO 

Green Screen Hazard Ratings: Phenol CAS # 108-95-2 

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 
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Is GoodSolvent a Benchmark 2? 

Benchmark 2 Criteria: 

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

b) PB = 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? 

Answer: 

a) NO 
 

b) NO 

c) NO 

d) NO 

e) YES 

f) YES 

g) NO 

YES 

Green Screen Hazard Ratings: GoodSolvent CAS # 000-00-0 

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 



20 

How to do a GreenScreen 
Assessment 

1. Assess and classify hazards 

  

2. Apply the Benchmarks 

 

3. Make informed decisions 
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See GS Assessment of Sodium 
Benzoate 

Thank you to ToxServices for donating a GS 
Assessment 

Dr. Margaret Whittaker and Emily Campbell 

www.ToxServices.com 



















How do I Obtain GS Assessments?  

1. Do it yourself  
1. Method is freely available and transparent 
2. Training is available -- Launching Certified Industry 

Practitioner (CIP) Program   
3. Next training Jan 24 in MN 

2. Hire a licensed GS Profiler to do full GS or GS LT 
1. ToxServices 
2. NSF International 

3. Use the GS List Translator 
1. Pharos by Healthy Building Network 
2. GreenWERCS by The Wercs 

4. Collaborate to assess key chemicals of interest  
1. GC3 (plasticizers) - next example 
2. BizNGO (plastics) 
3. Your own industry sector consortium 

All supporting resources at:  http://www.cleanproduction.org/Greenscreen.v1-2.php 



The Green Chemistry and Commerce Council: 
Evaluating Alternative Plasticizers 

GC3 Business / University Partnership Project 



 

 

  

1. Hexamoll® DINCH™ - BASF 

2. DEHT  

3. DINP 

4. DOZ 

5. Dow Ecolibrium™ (biobased 

polymer)  

6. DPHP  

7. TEHTM 

8. HallStar Dioplex (polyester 

adipate)  

9. HallStar Paraplex (polyester 

adipate)  

Final List of Plasticizers 

GS Assessment 

conducted by 

licensed GS 

Profiler 

 

GC3 Business / University  
Partnership Project 

Validated results to 

be published 

 



 

Lessons from the GreenScreen™ assessments 
 

1. Benefits of the collaborative model, according to participants 

– Suppliers find value in a third party assessment for internal 
communication and marketing 

– OEMs find value in a third party assessment, to avoid “regrettable 
substitutions” - Want a “consensus” around the safety of potential 
substitutes before spending years/millions of dollars switching over 

2. Differences in managing the process for commodity vs. newer 
chemicals/proprietary formulations 

- GSs for proprietary formulations done under NDA (between supplier and 
profiler) – lack of transparency  

- GSs for commodity chemicals are more transparent, though some data 
sources may be proprietary 

3. Lack of consensus on how proprietary formulations should be handled in 
this type of project 

 

 

GC3 Business / University  
Partnership Project 



Contact Info 

Lauren Heine, Ph.D. 

Consulting Co-Director, Director 
GreenScreen Program 

Clean Production Action 
www.cleanproduction.org/Greenscreen.php 

Tel:  360-220-2069 

Lauren@lheinegroup.com 


