
 
 

 

A ʻToxic-Free Futureʼ: 
Providing a blueprint towards 
ʻzero dischargeʼ of  
hazardous chemicals 
Greenpeace Policy Questions & Answers 

____________________________
 
The Pathway to a ‘Toxic-Free Future’ 
 
Greenpeace is calling for governments to adopt: 
  
1. A political commitment to ‘zero discharge’1 of all hazardous chemicals within one 

generation,2 based on the precautionary principle and a preventative approach to chemicals 

management. This commitment must have the substitution principle at its core, and include 

producer responsibility3 in order to drive innovation and toxics-use elimination. 

2. An implementation plan to:  

-  establish a dynamic priority hazardous chemical list, for immediate action;4 
-  establish intermediate targets to meet the generation goal above; and  
-  establish a publicly available register of data about discharge, emissions and losses of 

hazardous chemicals. 
 

3. Measures to ensure infrastructure and policies are in place to support implementation, 

including: 

-  identifying priority chemical restrictions; 
-  policies and regulations that require mandatory audits and planning; 
-  the provision of technical help and appropriate financial incentives; and 
-  research and support for innovation in green chemistry. 
 

 

Cease or less release?  

Q1 Are water discharge or emission standards and ‘dilution’ sufficient to address 

hazardous chemical pollution? 

 
Discharge permits, while eliminating the worst discharge excesses, also permit a 
continuous level of background pollution. Experience and science have shown that even 
low levels of pollution can be extremely harmful;5 many chemicals are persistent in nature 

                                                 
1  ‘Discharge’ means all discharges, emissions and losses. In other words, all pathways of releases. 
2  Typically, one generation is understood to be 20 to 25 years.   
3  For example, ‘no data, no market’ provisions. 
4  Based on the eight basic intrinsic properties of hazardousness – persistence; bioaccumulation; toxicity; 

carcinogenic, mutagenic and reprotoxic; endocrine disruption; and equivalent concerns. 
5  Of particular note is recent research pertaining to discharges of pharmaceuticals and personal care products, and 

other substances found to be disruptive to endocrine systems, causing reproductive disorders in aquatic 
organisms, and possibly others, sometimes at extremely low levels that would formerly have been considered to be 
thoroughly diluted and therefore safe levels. See, for example: Drugged Drinking Water, Environmental Health 
Perspectives Volume 108, Number 10, October 2000. http://ehp.niehs.nih.gov/docs/2000/108-10/forum.html. 



 
 

 
and are not removed by natural processes, but dispersed (for example, flame retardants have been found in 
the bodies of arctic mammals).6   

 
Due to growth in human populations (ie volumes of substances used) and technological changes in the 
products produced (ie variety of substances used), the amount of hazardous chemical discharges and their 
variety have been growing, loading natural systems with a chemical cocktail7 – the impacts are nearly 
impossible to predict.   

 
Background: Water pollution control gained a firm legal footing in the US in 1972 with the passage of the 
Clean Water Act (CWA), which established the requirement that no discharges of pollutants were legal without 
a permit. The system is called the National Pollutant Discharge Elimination System8 [emphases added]. The 
CWA established the ambitious national goal of elimination of all discharge of pollutants by 1985.  

 
A similar evolution began in Europe in 1976 with the Directive on Pollution Caused by Certain Dangerous 
Substances Discharged into the Aquatic Environment of the Community (commonly known as the Dangerous 
Substances Directive, or DSD),9 which regulated potential aquatic pollution by chemicals. The DSD created 
awareness about hazardous substances and kicked off the establishment of policy objectives guided by the 
precautionary principle – specifically, by introducing a zero emission regime for groundwater and the objective 
of eliminating pollution from a list of substances dangerous because of persistence, toxicity and 
bioaccumulation (PBTs).  

 
There is no question that traditional environmental protection, which focused on finding acceptable levels of 
discharge, has reduced - to some degree - harm from environmental releases.10 However, despite the original 
recognition of the need for eliminating hazardous discharges and subsequent efforts of policies towards this 
goal, chronic (ie low-level but continuous or repeated) pollution continued to be allowed by many pollutant 
discharge limits, leading to the steady accumulation in sediment, soil, water, flora and fauna of substances 
that do not biodegrade rapidly and safely. 

 
This has lead agencies such as the US Environmental Protection Agency (EPA) to recognise that 
‘almost 40 years later, the CWA’s ambitious goals have not all been met. Many US waters are still 
not clean enough to support healthy fish, shellfish and wildlife populations or allow for human 
recreation’.11    
 
Experience with discharge standards is that they have only been able to address a fraction of chemicals in use 
– for example the CWA’s toxic and pollutant list includes only 0.15% of the chemicals on the US Toxics 
Substances Control Act list of existing chemicals.12 The EU Water Framework Directive priority substance list 
only includes 33 substances,13 which are only 7.7% of the substances covered by the various lists of 
hazardous substances in the EU,14 or less than 9% of the chemicals on the SIN list 2.0 15 (a list of 378 
substances meeting the EU Regulation REACH’s properties of Substances of Very High Concern).  

                                                 
6  De Wit CA, Alaee M & Muir DCG (2006). Levels and trends of brominated flame retardants in the Arctic. Chemosphere 64: 209-233. Letcher 

et al. (2010). Exposure and effects assessment of persistent organohalogen contaminants in Arctic wildlife and fish. Science of the Total 
Environment 408: 2995-3043. 

7  Chemical cocktail is a term used to describe the mix of several chemicals that can, in addition to the more common impacts of the multiple 
chemical load, also sometimes lead to synergistic impacts. Synergistic impacts of pollutants means the combined and sometimes 
unexpected effect of exposure to more than one pollutant. Pollution law typically relies on risk assessments for individual chemicals. For 
example, the synergistic activity of some endocrine disrupting chemicals. See Crofton KM, Craft ES, Hedge JM, Gennings C, Simmons JE, 
Carchman RA, Carter WH (Jr) & DeVito MJ (2005). Thyroid-hormone-disrupting chemicals: evidence for dose-dependent additivity or 
synergism. Environmental Health Perspectives 113:1549–1554. 

8  33 USC. §1251 et seq. 1972. http://www.epa.gov/lawsregs/laws/cwa.html 
9  The Council of the European Communities, (76/464/EEC), Council Directive of 4 May 1976.  http://ec.europa.eu/environment/water/water-

dangersub/pdf/76_464.pdf   
10  For example, the US Environmental Protection Agency estimates that since 1970, the Clean Air Act has prevented 228,000 premature 

deaths, 692,000 cases of chronic bronchitis, 21,000 cases of heart disease and 253,000 cardiovascular hospitalisations. 
http://www.epa.gov/40th/achieve.html  

11  US EPA – presentation ’The Clean Water Act - An Overview‘. Prepared by James Curtin EPA Office of General Counsel, November 2008. 
www.epa.gov/ogc/china/cwa_overview.pdf 

12  For example, the US Clean Water Act’s toxic and pollutant list includes only 126 chemicals (Section 307(a)(1), and at 40 CFR 401.15), but 
there are more than 84,000 chemicals on the US Toxics Substances Control Act’s list of existing chemicals. 
http://www.epa.gov/oppt/newchems/pubs/invntory.htm 

13  Priority Substances Listed in Annex 1 of the EU Water Framework Directive  (version 2008/105/EC) 
14  It was calculated that there were 427 individual substances altogether on the 4 EU lists of 23 PBT substances (listed as fulfilling PBT and/or 

vPvB criteria on the European chemical Substances Information System -http://ecb.jrc.ec.europa.eu/esis/index.php?PGM=pbt), 196 
carcinogens and 19 reprotoxic chemicals (listed as a Category 1 Carcinogen or a  Category 1 Reproductive Toxicant under Directive 



 
 

 
 

In addition to this, many chemicals find their way into the water even when not directly discharged from factory 
operations. Indirect discharges through sewage or septic treatment systems, air deposition or improper 
disposal can all result in this. For example, relatively high levels of nonylphenols (NP) have been found in 
discharges from wastewater treatment plants in EU countries.16 This has been the case despite a rather 
restrictive pollution standard17 and bans on industrial and household use of NP since 2005,18 which would 
imply that NP is being released to the environment through products to which the EU bans do not apply –  
ie imported products. The multiple pathways a hazardous chemical can take to enter the environment illustrate 
the complexity of trying to address hazardous chemicals through discharge standards. Pollutants such as NP 
are of growing concern not just in countries in the EU, but also in countries such as China.19   
 
Other types of standards sometimes set are environmental quality standards (EQS).20 EQS are different from 
discharge standards in that they set a level of pollution in the ecosystem that ensures a high level of 
environmental protection. EQS are based on the logic that for some kinds and burden levels of pollution the 
natural environment has the capacity to assimilate the impacts.21 This is however not the case for persistent 
bioaccumulative toxic chemicals (PBTs; as discussed below – see Q2).  
 
The EU Water Framework Directive is clear in this aspect. While discharge standards or EQS are set for some 
priority chemicals in terms of water management, for those identified as priority hazardous (PBTs), chemicals 
cessation is the end goal. 
 
In other words, while allowable discharge limits and water quality standards can be useful for 
avoiding the most severe and short-term impacts, they will not address the long-term impacts of 
hazardous chemicals such as PBTs or equivalent (unless they are set to zero). Meeting EQS should 
never be seen as an alternative to meeting the ultimate goal of elimination or cessation of 
discharges, emissions and losses to the environment when it comes to hazardous chemicals.  

 
 
Recognition of the need for zero discharges 

Q2a Is it possible to set a ‘safe level’ of pollution for hazardous chemicals? 

 
The idea of eliminating discharges of chemicals hazardous to the aquatic environment – ‘zero 
discharge’ – is based on the understanding that it is not possible to define safe levels for the 
multitude of hazardous chemical pollutants that are toxic, persistent (ie do not readily break down 
in the environment), can accumulate in organisms, and can even increase and potentially magnify 
as they work their way up a foodchain (ie bioaccumulate) – properties known as PBT.22 

  
 
Despite initial dilution in large volumes of water or air, such pollutants can persist long enough in the receiving 
environment to become transported over long distances, to concentrate in sediments and biota, and to cause 
significant harm even at what may appear to be very low doses. 
 

                                                                                                                                                                            
67/548/EEC) and 194 Category 1 endocrine disrupting chemicals (as listed in the Communication on a Community Strategy for Endocrine 
Disrupters) 

15  See http://www.sinlist.org/ and Q 5 below for more information on the SIN list. 
16  For example, in the Thames River Basin District in the UK alone, 16 tonnes were released in 2007 from 22 sewage treatment plants. UK-

wide 66 tonnes are reported to have been released in 2007 from 112 sewage treatment plants. In addition, some 1.1 tonnes were 
reportedly emitted from other industrial activities. Similar data is reported by the German and Spanish PRTRs – around 1 tonne each of NP 
emissions (from waste water treatment plants and other sources). 

17  Environmental water quality standards (EQS) are set for nonylphenols (NP) under the EU Water Framework Directive. 
18  ‘Heads in the sand over Europe’s most dangerous chemicals -  Governments ignoring legal obligations in the phasing out of Nonylphenol 

water pollution’, Greenpeace, 12 May 2010. 
19  See Yangtze case study in Section 1 of ‘Hidden Consequences: The costs of industrial water pollution on people, planet and profit’, 

Greenpeace International, 2011. At: http://www.greenpeace.org/ international/en/publications/reports/Hidden-Consequences/ 
20  EQS are a quantitative (and measureable) description of the lowest acceptable quality of the water – mostly maximum concentration of a 

substance measured in the water column, aquatic biota or sediment, but can also include biological parameters, like abundance and 
diversity of specific species. EQS usually sets the borderline when a pollutant is actually causing pollution.  

21  Note that some EQS – such as levels of some pesticides in drinking water in the EU drinking water law (1980/778/EEC) – have been set 
virtually to zero or the detection limit at that time (0.1 microgram per litre) and are thus both quality standards and cessation requirements. 
The new EU Ground Water Directive in 2006  (2006/118/EC) set this value as an EQS for pesticides for all groundwater. Meanwhile 
detection limits have been falling and thus the EQS set does no longer represent a proxy for zero or cessation. 

22  These properties – persistence, bioaccumulation and toxicity - are abbreviated to PBT.  



 
 

 
In addition to the problem of persistence, there are other harmful properties that are difficult to define ‘safe’ 
levels for, given the irreversibility of their impacts, even at low doses, combined with the cocktail phenomena 
mentioned above (see Q1). Examples include the ability to cause cancer; the ability to be toxic to reproduction 
or alter genes (known as CMR23); the ability to interfere with hormone systems (known as EDC24); and other 
properties of equivalent concern.   

 
Based on this logic, the OSPAR commitment25 combines the preventive and precautionary 
principles and a simple and ambitious objective or target: cessation of releases26 for hazardous 
chemicals by 2020. 
 
Background: In 1995, the Mediterranean coastal states revised the Barcelona Convention (dating from 
1976) and agreed to phase out hazardous substances based on their inherent hazardous characteristics. 
Following closely on its heels, in 1998, a ministerial meeting under the 1992 OSPAR Convention for the 
protection of the North-East Atlantic adopted a new and far reaching objective of achieving near background 
values for naturally occurring and close to zero values for manmade synthetic hazardous substances; and the 
phase out of discharges, losses and emissions of priority hazardous substances within 20 years [emphases 
added].27    
 
Central to the OSPAR strategy is the concept that chemicals presenting certain intrinsic hazards (PBTs and 
chemicals with other hazardous properties28) simply cannot be tolerated as contaminants of the marine 
environment. In turn, the only way in which to ensure that such chemicals do not reach the marine 
environment is to prevent their release in the first place.  
 
Hence, the commitment signed by all parties29 to the OSPAR Convention is to make every endeavour to move 
towards the target of cessation of discharges, emissions and losses of hazardous substances by the year 
2020. The OSPAR Commission goes beyond control and treatment – the conventional means of 
environmental regulation – to include ’measures on substitution of hazardous substances, use bans or 
restrictions’.30   
 
In 1992, the Helsinki Convention (which entered into force in 2000) adopted a similar commitment to phase 
out hazardous substances into the Baltic Sea, banning some substances immediately and - in 1998 - 
adopting a strategy31 and a list of substances for priority action.  
 
The latest commitment to ‘zero discharge’ was the EU Water Framework Directive32 (WFD), adopted in 
2000 in response to the need for a more protective system to tackle aquatic pollution. The WFD follows in the 
steps of OSPAR in requiring EU member states to take measures with the aim of phasing out discharges, 
losses and emissions of priority hazardous substances to the aquatic environment within 20 years after their 
identification.33 While EU member states are still in the process of implementing the WFD, it nonetheless 
represents a central and vital component of measures designed to ensure a high level of protection for the 
environment and human health. 

                                                 
23  CMR is the abbreviation for carcinogenic, mutagenic and reprotoxic.  
24  EDC is the abbreviation of endocrine disruptor chemical(s). 
25  OSPAR Strategy with Regard to Hazardous Substances, OSPAR 98/14/1, Annex 34. The Hazardous Substance Strategy was reaffirmed 

and updated at the Ministerial Meeting of the OSPAR Commission in Bremen, June 2003. See part III of  document number 2003-21 
available at: http://www.ospar.org/html_documents/ospar/html/Revised_OSPAR_Strategies_2003.pdf#nameddest=hazardous_substances 

26  ‘Releases’ covers all discharges, emissions and losses. In other words, all pathways of releases. 
27  Originally paragraph 4.1. of the OSPAR Strategy with Regard to Hazardous Substances, OSPAR 98/14/1, Annex 34. The Hazardous 

Substance Strategy was reaffirmed and updated at the Ministerial Meeting of the OSPAR Commission in Bremen, June 2003. See part III of 
document number 2003-21 available at: 
http://www.ospar.org/html_documents/ospar/html/Revised_OSPAR_Strategies_2003.pdf#nameddest=hazardous_substances 

28  Other harmful properties that would classify a chemical as hazardous are: very persistent and very bioaccumulative (vPvB), carcinogenic, 
mutagenic and reprotoxic (CMR) - ie cause cancer, are toxic to reproduction or alter genes -   and endocrine disrupting (ED) – ie substances 
that interfere with hormone systems - or other properties of equivalent  concern. 

29  15 North East Atlantic states plus the European Commission. 
30  Paragraph 5.3.c of the OSPAR Strategy with Regard to Hazardous Substances, OSPAR 98/14/1, Annex 34 

http://www.ospar.org/content/content.asp?menu=00200304000000_000000_000000 and  
http://www.ospar.org/html_documents/ospar/html/Revised_OSPAR_Strategies_2003.pdf#nameddest=hazardous_substances 

31  Helcom Recommendation 19/5  - Strategy to implement Helcom Objective with Regard to Hazardous. 
http://www.helcom.fi/Recommendations/en_GB/rec19_5/ 

32  Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000, establishing a framework for Community action in 
the field of water policy. http://ec.europa.eu/environment/water/water-framework/index_en.html 

33  Directive 2000/60/EC reads (article 16) ‘measures shall be aimed at the progressive reduction and, for priority hazardous substances […] at 
the cessation or phasing-out of discharges, emissions and losses.’ See also http://ec.europa.eu/environment/water/water-
framework/info/timetable_en.htm for timetables of objectives. 



 
 

 
 

Recognition of the need for precaution 

Q2b Is it possible and/or easier to clean up the hazardous chemical pollution later? 

 
By the time you get the stage of cleaning up hazardous chemicals they may have caused some irreversible 
damages, such as genetic disorders, and it’s almost always very expensive to clean up.34 

 
 
Persistency and bioaccumulation mean that it is very complex, and often impossible, to predict what dose of a 
particular substance is safe, given the unpredictability of the various pathways a substance might take into 
ecosystems and foodchains. Our natural environment is not able to assimilate and break down manmade 
synthetic PBT35 chemicals. An example of this is the built-up of organochlorine chemicals in the Great Lakes in 
the US (see box below) or the bioacculmulation of PCBs in polar bears.36 
 
A report from the European Environment Agency, appropriately titled ‘Late Lesson From Early Warnings’, 
illustrates the benefits of precaution and demonstrates the human, ecological, and economic costs of not 
taking precaution and the need to learn from past failures to heed early scientific evidence of risks.37 The case 
of sediment contamination in the Great Lakes is one of these well-known cases (see box below). 

 
 
 The precautionary principle and early warnings of chemical contamination of the Great Lakes –  

a multibillion dollar lesson38 
 
 The report ‘Late Lessons From Early Warnings’ by the European Environment Agency analyses the costs 

and benefits of the various organochlorine contamination clean-up and remediation actions and their 
distribution across time. It recognises that it has taken scientists more than 50 years to fully comprehend  
the impacts on human health and wildlife of persistent chemicals such as the organochlorines on the  
Great Lakes. 

 
 It shows that, in 1998, the sediment clean-up costs (aside from the huge costs of waste water treatment 

infrastructure, waste dump clean-up and other measures) in the US part of the Great Lakes alone were 
calculated by the US Environmental Protection Agency (EPA) to be about $580m US dollars, spent on 38 
sediment remediation projects since 1985. Estimates for treatment costs for remedial work on the sediments 
of just one specific area, the Hamilton Harbour, range from $60m to $1bn Canadian dollars. Furthermore, 
existing evidence indicates that it will probably be several more decades before the necessary remedial 
actions will have reduced concentrations sufficiently to protect human reproduction and development from 
chemically induced injury, particularly from consumption of contaminated Great Lakes fish. 

 
 

 
Experiences such as the Great Lakes drove the shift to replace the failed ‘assimilative capacity 
approach’ (based on the assumption that pollution with hazardous substances could be absorbed 
and diluted to harmless levels) with the precautionary principle (ie the principle that we should take 
preventive and elimination action prior to conclusive scientific proof – by which time it is too late), 
where there are some indications of the potential for harm. 

 
This principle can now be found in numerous regional treaties and global conventions. One well-known 
example is the Rio Declaration,39 which established 27 principles to govern sustainable development and 
conservation of the world’s natural resources. 

                                                 
34  See case studies on costs of cleaning up the Hudson River, dredging contaminated sediments in Section 2 of ‘Hidden Consequences: The 

costs of industrial water pollution on people, planet and profit’, Greenpeace International, 2011. At: http://www.greenpeace.org/ 
international/en/publications/reports/Hidden-Consequences/ 

35  Abbreviation for persistent, bioaccumulative and toxic properties – ie substances that can accumulate in our bodies and in the ecosystem.  
36 Letcher RJ, Gebbink WA, Sonne C, Born EW, McKinney MA & Dietz R (2009). Bioaccumulation and biotransformation of brominated and 

chlorinated contaminants and their metabolites in ringed seals (Pusa hispida) and polar bears (Ursus maritimus) from East Greenland. 
Environment International 35: 1118-1124. 

37  Harremoes P, Gee D, MacGarvin M et al. (eds) (2001). Late Lessons From Early Warnings: The Precautionary Principle 1896–2000. 
Copenhagen: European Environment Agency. ISBN 92-9167-323-4. 

38  Copied from chapter 12. The precautionary principle and early warnings of chemical contamination of the Great Lakes, by Gilbertson M in 
Harremoes P, Gee D, MacGarvin M et al. (eds) (2001). Late Lessons From Early Warnings: The Precautionary Principle 1896–2000. 
Copenhagen: European Environment Agency.  



 
 

 
 

Principle 15 of the Rio Declaration states: ‘Where there are threats of serious or irreversible 
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective 
measures to prevent environmental degradation.’40 
 
As laid down in the Rio Declaration, the precautionary principle is often understood only as acting prior to 
conclusive evidence, but the principle, more definitively called the principle for precautionary action, can be 
defined in terms of four elements.41 

 
1. Serious or irreversible damage to ecosystems must be avoided in advance, both by preventing harm and 

by avoiding the potential for future harm. 
 
2. High-quality scientific research is employed as a key mechanism for early detection of actual potential 

impacts. 
 
3. Actions to protect ecosystems is necessary, not simply possible, even in the presence of uncertainty, 

ignorance and irreducible indeterminacy.42  
 
4. All future technical, social and economic developments implement a progressive reduction in 

environmental burden. 
 

For action to be truly precautionary it must ensure that the fundamental objective of reduction of overall burden 
is observed. In order to meet this objective it must recognise that the decision to prevent the discharge of a 
certain chemical may require a fundamental re-evaluation of a need for a product or process and may not 
always imply simple substitution with an alternative.  
 
The precautionary principle is also a fundamental cornerstone of EU environmental policy (Article 191 of the 
EU treaty43) and of conventions such as Stockholm, OSPAR and others.  

The so-called end-of-pipe (waste and waste water removal and treatment) approach dominated practice in the 
northern hemisphere for many decades (and still often does today). Governments and citizens in the EU and 
the US are still paying dearly for the consequences. An example of this is the high costs of sediment pollution 
in the Dutch Deltas, which cost the Dutch taxpayers and port authorities approximately €2.8bn in 22 years.44 
However, leaving contaminated sediments behind would cause even larger economic damage, especially to 
shipping trade, water management and ecosystems.45  

                                                                                                                                                                            
39  UNCED (1992) Rio Declaration on Environment and Development, 1992. http://www.un.org/documents/ga/conf151/aconf15126-

1annex1.htm [accessed 17 December 2010]. 
40  Principle 15 - UNCED (1992) op.cit. 
41  Santillo D, Johnston P & Stringer RL (1999). The Precautionary Principle in Practice: a Mandate for Anticipatory Preventative Action. In 

Protecting Public Health and the Environment: Implementing the Precautionary Principle, Raffensperger C and Tickner J (Eds), Island Press, 
ISBN: 1-55963-688-2: 36-50. (invited paper). http://www.greenpeace.to/publications/precaution_in_practice.pdf 

42  Means uncertainties and unknowns that cannot be addressed. 
43   Article 191 of the Consolidated Treaty of the European Union states: ’Union policy on the environment shall aim at a high level of protection 

taking into account the diversity of situations in the various regions of the Union. It shall be based on the precautionary principle and on the 
principles that preventive action should be taken, that environmental damage should as a priority be rectified at source and that the polluter 
should pay.’ http://www.consilium.europa.eu/showPage.aspx?id=1296&lang=en [accessed 15 December 2010]. 

44  It is estimated that on average from 1987 till 2009 about 6.8 million m3/year of contaminated sediments in the Netherlands must have been 
dredged, resulting in a total volume of about 160-165 million m3 for that period. The costs for dredging and processing contaminated 
sediments so far is estimated at about €2.8bn. Continued natural transport and deposition of contaminated sediments from the upstream 
parts of the Rhine and its tributaries continues to pose a serious threat for future dredging maintenance costs in the port of Rotterdam. 
However, although the costs of dredging contaminated sediments are high, the option of leaving it behind, in some cases, poses even larger 
risks of economic damages via its potential to build up and obstruct shipping trade (see Rhine Delta case in Section 2 of ‘Hidden 
Consequences: The costs of industrial water pollution on people, planet and profit’, Greenpeace International, 2011 for more information. 
At: http://www.greenpeace.org/ international/en/publications/reports/Hidden-Consequences/ 

45  Dutch Ministry of Transport and Public Works, Aquatic Sediment Expert Centre (2004). MKBA Waterbodems. AKWA report 04.010. 



 
 

 

 

 
 Repeating the same chemical pollution mistakes? 
 
 The pollution of rivers such as the Hudson in the US are cases where ecological limits were exceeded  

due to severe chemical pollution load. The long-term exposure to persistent hazardous chemicals such as 
Polychlorinated Biphenyls (PCBs) has caused widespread contamination of the wildlife along the Hudson.  
At one point, fish were found with levels of PCBs over 1000 mg/kg [ppm original] with widespread 
consequences on surrounding natural and human communities and clean-up costs in excess of $1.4bn 

 US dollars.46 This phenomenon is already being repeated in other parts of the world and may get a lot  
worse as the industry continues to shift from developed to developing economies. The Marilao in the 
Philippines for example, has already been classified as one of the world’s pollution hotspots47 and  
important rivers essential for supporting livelihoods, for example the Chao Phraya in Thailand and the 
Yangtze in China, among others, face the risk of serious and possibly irreversible chemical contamination.48 
Another example is the Riachuelo in Buenos Aires, Argentina, which is heavily contaminated with heavy 
metals and other persistent chemicals, registering levels sometimes 10 times the permitted levels for water 
pollutants and in some heavy metal cases up to 30 times the expected levels for sediments.49 

 
 
 It is estimated that the clean-up of the Marilao-Meycauayan-Obando River System alone would cost  
 around 2.2bn Philippines pesos (approximately $50m US dollars or €37m50), just for dredging activities  

along with disposal and treatment.51 
 

 

Q3  Is it just discharges from pipes we need to focus on? 

 
Unfortunately, just focusing on one source of release of hazardous chemicals, such as the classical discharge 
pipes, is not enough. If we merely filter out or capture the chemical in one place, we can inadvertently 
‘displace’ the problem to another place or environmental medium – for example into air through incineration of 
water treatment sludges. Only a focus on all pathways assures that when tackling the release of a hazardous 
chemical in one place, ie a discharge pipe, we do not disregard other pathways.  
 
Similarly, the substitution principle requires finding solutions through non-hazardous alternatives – not simply 
transforming a hazard into another hazard, or substituting a hazard with one that is slightly less hazardous but 
still chemically problematic (as is happening with the replacement of some brominated flame retardants with 
other brominated flame retardants52).  

 

                                                 
46  See Hudson River case study in Section 2 of ‘Hidden Consequences: The costs of industrial water pollution on people, planet and profit’, 

Greenpeace International, 2011. At: http://www.greenpeace.org/ international/en/publications/reports/Hidden-Consequences/ 
47  The Marilao River is part of the extensive Marilao-Meycauayan-Obando River System, a 130 km2  body of water that runs through the 

province of Bulacan in the Philippines. In 2007, the Blacksmith Institute, an international organisation working to identify and remediate 
polluted places in the developing world, placed the river on its ’Dirty Thirty‘ list of World’s Worst Polluted Places. Subsequent monitoring of 
the river system in 2008 confirmed the presence of exceedance of water and sediment standards for heavy metals such as hexavalent 
chromium, lead and cadmium, along with pesticides, sewage, solid waste and tannery waste in the river system. See The World’s Worst 
Polluted Places. Blacksmith Institute, September 2007 or case study on the Marilao in Section 1 of ‘Hidden Consequences: The costs of 
industrial water pollution on people, planet and profit’, Greenpeace International, 2011. At: http://www.greenpeace.org/ 
international/en/publications/reports/Hidden-Consequences/ 

48  Studies that analysed the presence of Persistent Organic Pollutants (POPs) at various stations all along the Yangtze River (China) in 2008 
found that of the 236 most commonly-screened anthropogenic organic pollutants, ’the most notorious were detected at levels above 
quantification limits‘ (Muller, Berg, Yao, Zhang, Wang, & Pfluger, 2008). See also case study on Yangtze and Chao Praya in chapter 3 of this 
report (if included). 

49  Riachuelo: 200 años de Contaminación, Greenpeace, May 2010.  http://www.greenpeace.org/argentina/contaminaci-
n/agua/riachuelo/riachuelo-doscientos-contaminacion-informe [accessed on 15 December 2010]. 

50  Exchange rate on 18 January 2011 at http://www.xe.com. 
51  Engr. Exuperio Lipayon, Chief of the Pollution Control Division for Environmental Management Bureau, Region III, Phillipines –  taken from  

the case study on the Marilao River in Section 1 of ‘Hidden Consequences: The costs of industrial water pollution on people, planet and 
profit’, Greenpeace International, 2011. At: http://www.greenpeace.org/ international/en/publications/reports/Hidden-Consequences/ 

52  ‘Toxic Transformers - a review of the hazards of brominated & chlorinated substances in electrical and electronic equipment, January 2010’. 
www.greenpeace.to/publications/Toxic-Transformers-2010.pdf 



 
 

 
The OSPAR commitment53 includes a mandate to tackle all pathways (whether a discharge from a 
pipe, emissions from a another point in the production process or losses of pollutants throughout 
the lifecycle of the product, eg when it becomes waste). It promotes seeking alternatives or 
substitutes to the hazardous chemicals, and using direct bans or restrictions where necessary.   

 
Already in the 1990s, there was a growing recognition54 that cessation of discharges was only possible via the 
elimination of all routes55 of releases of hazardous chemicals. In the US, the 1990 Pollution Prevention Act 
(PPA)56 affirmed the new understanding that the best way to address pollution in all of its forms is to try to 
reduce it at the source. Under the Pollution Prevention Act, recovery, treatment, and disposal are not 
included within the definition of Pollution Prevention (P2), or prevention at source.57 
 
In 1996, the European Council adopted 96/61/EC, the Integrated Pollution Prevention and Control Directive 
(IPPC). Under the IPPC Directive, permits must use best available techniques to prevent pollution. The most 
recent revision of the IPPC Directive, 2008/1/EC,58 clarifies that permits must consider the use of low-waste 
technologies and the use of less hazardous substances and codifies the intent of the directive as ‘preventing, 
reducing and as far as possible eliminating pollution by giving priority to intervention at source and ensuring 
prudent management of natural resources, in compliance with the ‘polluter pays’ principle and the principle of 
pollution prevention’. 

 

Recognition of the need for prevention 

Q4  Can’t hazardous chemicals be filtered out or treated to make them harmless? Isn’t that more 

efficient? 

 
Some hazardous chemicals can be captured, but filters and treatment – especially biological treatment 
– are often inefficient in addressing hazardous chemical pollutants and invariably add costs to a 
process, not least by generating other hazardous wastes (in the form of sludges, ashes, etc.), which 
then also need to be managed. Preventing the pollution before you have to treat it (clean, and sometimes, 
cleaner production59) has turned out to be the most efficient approach. Prevention through cleaner production 
and substitution and/or elimination of hazardous chemicals at source often saves companies money – for 
example savings of $90m US dollars compared to costs of $76m60 in the US State of Massachusetts 
under the Massachusetts Toxics Use Reduction Act Programme (see Q10 below). These cost savings and 
avoidance of treatment costs can actually keep companies in business for longer – at least another decade as 
the textile sector in North Carolina discovered (see case under Q10 below) – by keeping them competitive on 
global markets as well as stimulating innovation.  

 
Background: In the US, the 1990 Pollution Prevention Act (PPA)61 proposed that the best way to address 
pollution in all of its forms is to try to reduce it at the source. Under the Pollution Prevention Act, Congress 
established a national policy that clearly defined Pollution Prevention (P2) as ‘source reduction’. 
 
‘Source reduction’ is  ’any practice which reduces the amount of any hazardous substance, 
pollutant, or contaminant entering any waste stream or otherwise released into the environment 
(including fugitive emissions) prior to recycling, treatment, or disposal …’62 

 

                                                 
53  OSPAR Strategy with Regard to Hazardous Substances, OSPAR 98/14/1, Annex 34. The Hazardous Substance Strategy was reaffirmed 

and updated at the Ministerial Meeting of the OSPAR Commission in Bremen, June 2003. See part III of document number 2003-21 
available at: http://www.ospar.org/html_documents/ospar/html/Revised_OSPAR_Strategies_2003.pdf#nameddest=hazardous_substances 

54  In a 1994 Technology Innovation Strategy EPA stated its aim ‘to inaugurate an era of unprecedented technological ingenuity’.  It described 
the switch from controlling air and water pollution to ‘changes in the fundamental ways our energy, food, fiber, shelter and consumer goods 
are produced’, and envisioned the federal government playing a ‘catalytic role’ in promoting ‘cleaner industrial technologies that prevent 
pollution’. http://www.p2pays.org/ref/12/11009.htm   

55  All routes includes directly via discharge pipes, to air or as ‘losses’ in the production system eg through products use and end-of-life 
treatment.  

56  Section 6602(b).  
57  Some practices commonly described as ‘in-process recycling’ may qualify as P2.  
58  15 January 2008, http://europa.eu/legislation_summaries/environment/waste_management/l28045_en.htm 
59  See Note on page 10, para 2 of this Q&A for distinction between Clean and Cleaner Production. 
60  Toxics Use Reduction Institute, Evaluating Progress: A Report on the Findings of the Massachusetts Toxics Use Reduction Program 

Evaluation, March 1997; www.turi.org/content/content/view/full/998. For an academic perspective on TURA, see: O’Rourke L, March 2004. 
’Mandatory Planning for Environmental Innovation: Evaluating Regulatory Mechanisms for Toxics Use Reduction’. Journal of Environmental 
Planning and Management, Vol. 47, No. 2: 181–200.  

61  Section 6602(b). http://www.epa.gov/p2/pubs/p2policy/act1990.htm 



 
 

 
 

The US Pollution Prevention Programme has been successful at sharing information and supporting efforts, of 
varying degrees of obligation, towards reducing emissions end resource efficiency, essentially from industrial 
processes. The National Pollution Prevention Roundtable (NPRC), the largest non-profit organisation in the US 
devoted solely to pollution prevention (P2) is one of the most comprehensive platforms for this information 
sharing.63 The NPRC’s report on its achievements of state pollution prevention programmes show reductions 
of over 6 bn pounds (2.73m tonnes) of air and water pollution between 2001 and 2003, and this trend has 
continued with overall reductions of approximately 7.7bn pounds (3.5m tonnes) of pollution from 2004 to 
2006.  
 
60m pounds (27.3 thousand tonnes) of this pollution reduction was just from reducing water pollutants,64  
64% of which was toxic water pollutants.65 

 

 
.  

Figure 1. Total chemicals in Water Pollution Reduced 2004-2006 from state and local programmes documented under the US National 
Pollution Prevention Roundtable (NPRC), National Pollution Prevention Roundtable report, February 2009.66 

 
 
 Toxics prevention and elimination information sharing resources 
 
 - Pollution Prevention Resource Exchange, http://www.p2rx.org, is a consortium of eight regional US  

centres gathering case studies, fact sheets and guidance from US state and local programmes; and P2 
Gems 

 
 - http://www.turi.org/library/other_online_resources/web_links_at_p2gems__1, which contains hundreds  

of case studies gathered by the Toxics Use Reduction Institute in Lowell, Massachusetts  
 
 - http://www.cleanerproduction.com/directory/sectors/industri.htm, which lists resources such as the UN 

Environment Management Center, http://emcentre.com/unepweb/index.htm (with 441 case studies).  
 

 
One of the well-known cases of a state P2 programme focusing on source prevention is the Massachusetts 
Toxics Use Reduction Act  (TURA) passed in 1989. TURA has combined the setting of clear and ambitious 
targets including chemical use reporting with an aggressive programme of assistance and education, and a 
requirement for large quantity toxic users to analyse their options for prevention (see section below on the 
Massachusetts TURA for more information on results). 

 

                                                                                                                                                                            
62  Under the Pollution Prevention Act, recovery, treatment, and disposal are not included within the definition of P2. Some practices commonly 

described as ‘in-process recycling’ may qualify as P2.  
63  See http://www.p2.org/about. 
64  See page 3 in ‘Road to Sustainability: Pollution Prevention Progress from 2004 to 2006 - Results from the National Pollution Prevention Data 

Management System. National Pollution Prevention Roundtable’, February 2009 available at 
http://www.p2.org/category/publications/measurement-reports/  

65  Calculated from Figure 8, page 11 in ‘Road to Sustainability: Pollution Prevention Progress from 2004 to 2006 - Results from the National 
Pollution Prevention Data Management System. National Pollution Prevention Roundtable’, February 2009 available at 
http://www.p2.org/category/publications/measurement-reports/. Note: Toxic Water Pollutants here refers to any of the 650 chemicals 
reported via the US Toxic Release Inventory as releases to water. See http://www.epa.gov/tri/trichemicals/index.htm for which chemicals. 
Figures refer to the pounds of chemical pollutants in the water and not the gallons or litres of polluted water discharged. 

66  Copied from Figure 8, page 11 in ‘Road to Sustainability: Pollution Prevention Progress from 2004 to 2006 - Results from the National 
Pollution Prevention Data Management System. National Pollution Prevention Roundtable’, February 2009 available at 
http://www.p2.org/category/publications/measurement-reports  



 
 

 
Recognising the importance of preventing toxic chemicals at source and strengthening protection of 
ecosystems, the United Nations Agenda 21 also launched the Cleaner Production programme.67 There are 
now National Cleaner Production centres in 46 countries.68 Many countries have established vigorous 
programmes to assist companies in switching to non-toxic inputs as a strategy for achieving sustainable 
environments and economies.69,70,71 Following closely on its heels, the Stockholm Convention was adopted 
in 2002 and came into force on 17 May 2004. For both intentional and unintentional Persistent Organic 
Pollutants (POPs),72 elimination through substitution is a priority.73 
 
Note: It is important to make a distinction between Cleaner Production and Clean Production.  
 
Clean production is any practice which eliminates at source the use or formation of hazardous substances 
through the use of non-hazardous chemicals in production processes, or through product or process 
redesign, and thereby prevents releases of hazardous substances into the environment by all routes, directly 
or indirectly.74 

 
 
Cleaner production includes conserving raw materials and energy; eliminating toxic raw materials; and 
reducing the quantity and toxicity of all emissions and wastes before they leave a process.75 In other words, 
clean production requires elimination and cleaner production requires only reductions. Cleaner production also 
goes well beyond just the issue of reducing or elimination hazardous chemicals. 

 

Q5  Which hazardous chemicals should we tackle first? 

 
There are currently around 100,000 chemical products on the EU market alone.76 It is often difficult for 
governments or other actors to know where to start when trying to eliminate hazardous chemical usage. To 
focus policy and other actions needed to tackle hazardous chemical pollution, many governments 
and conventions have established ‘priority’ lists, based on consideration of a combination of 
intrinsic properties of hazardousness and patterns and volumes of use. 
 
A common list of priority chemicals also allows business to focus more resources on the important job of how 
to set their own priorities and tackle them instead of getting slowed down by the very complex task of 
reviewing the universe of chemicals or searching for information to characterise them (as is sometimes done 
now by some companies on a voluntary basis – for example the Restricted Substances lists that some 
sectors/companies have developed,77 often differing from company to company).  

 
In addition to providing important policy principles and mandates (precaution and addressing all release 
pathways), OSPAR is one policy78 

that has established such a list. OSPAR has taken a two-step process: first 

                                                 
67  ‘The concept of Cleaner Production implies striving for optimal efficiencies at every stage of the product life cycle.’  Report of the UN 

Conference on Environment and Development, Section 30.5, Strengthening the Role of business and industry, 1992. 
http://www.un.org/esa/dsd/agenda21/res_agenda21_30.shtml 

68  Counted from list of NCPC Contacts (June 2010) at 
http://www.unido.org/fileadmin/user_media/Services/Environmental_Management/Contacts/NCPC%20contacts%20june%202010.pdf 

69  Online article at Taiwanese Ing-jye Hwang, Center for Environmental, Safety and Health Technology Development, ITRI. 
http://proj.moeaidb.gov.tw/isdn/Files/sidn/2-1/new_page_1.htm 

70  Bruijn de TJNM, Coenen FHJM & Lulofs KRD (1996). Pollution prevention projects in the Netherlands. Journal of Cleaner Production, 4 (1): 
41-53. ISSN 0959-6526. 

71  See for example Altenburger J et al. Ecoprofit-Styria-prepare Thirteen pollution prevention case studies in the Styrian industry, 1994. Journal 
of Cleaner Production, Volume 2, Issues 3-4:  219-221.  

72  Persistent Organic Pollutants are organic compounds that are resistant to environmental degradation through chemical, biological, and 
photodecomposition processes. Because of this, they persist in the environment, being capable of long-range transport. 

73  Text of the Convention is available at http://chm.pops.int/Convention/tabid/54/language/en-US/Default.aspx#convtext 
74  Taken from Greenpeace Clean Production factsheet, written by Beverly Thorpe, June 2009 - see  

http://www.cleanproduction.org/library/factsheet1_Clean_Production.pdf   
75  Taken from UNEP Cleaner Production Program - http://www.unido.org/index.php?id=o5152 
76  ‘Over 100,000 were registered in the European Inventory of Existing Commercial Chemical Substances (EINECS) in 1981, but the current 

estimate of marketed chemicals varies widely, from 20,000 to as many as 70,000 (Teknologi-Rådet, 1996).’ Taken from Low Doses, High 
Stakes,  EEA 2000. See http://www.unep.ch/roe/publications/assessment/02_chemicals.pdf 

77  See http://www.bureauveritas.com/bv/restricted_substances_list_services_for_consumer_products_149.html 
78  OSPAR is one but there are many others - for example the POPs listed under the Stockholm Convention 

http://chm.pops.int/Convention/The%20POPs/tabid/673/language/en-US/Default.aspx, the priority hazardous substances list of the EU 
Water Framework Directive- http://ec.europa.eu/environment/water/water-framework/priority_substances.htm, the EU REACH Candidate 
List of Substances of Very High Concern for Authorisation - 
http://echa.europa.eu/chem_data/authorisation_process/candidate_list_table_en.asp, the US EPA Priority Chemicals list - 
http://www.epa.gov/osw/hazard/wastemin/priority.htm, the Canadian Priority Substance list http://www.ec.gc.ca/lcpe-



 
 

 
a methodology for generating a list of substances of possible concern from the universe of chemicals on the 
market; then, from this, a more focused list of substances for priority action. The listing of these substances is 
based on a precautionary approach. That means it uses indicative (published) evidence of a substance’s 
intrinsic hazardarous properties, eg if a substance has PBT properties or properties of equivalent concern (see 
box below for more information). 

 
 
 In order to prioritise the substances of highest concern for immediate action, OSPAR has developed a 

selection and prioritisation mechanism. This is the Dynamic Selection and Prioritisation Mechanism  
for Hazardous Substances (DYNAMEC).79  

 
 DYNAMEC identifies certain hazardous substances on the basis of their intrinsic hazardous properties of 

persistence, liability to bioaccumulate and toxicity (P, B and T) and has a safety net procedure to also 
capture other substances that show properties of equivalent concern – namely endocrine disruptors,  
metals and others. Typically, experimental data on P, B and T is used, and DYNAMEC defines cut-off  
values to determine PBT classification. However, when experimental data are not available, substances  
have been identified by employing different models (QSARs: Quantitative Structure Activity Relationships), 
which estimate these values on the basis of their chemical structure. 

 
 By being precautionary and using published experimental and predictive data from modelling, the 

classification process is relatively straightforward and does not rely on extensive research and data on 
exposure and the levels of risk before a substance is listed for priority action. 

 
 

The EU Water Framework Directive also bases its priority listing on a hazards-based approach and establishes 
the EU Priority Hazardous Substances list,80 creating a binding legislative tool with which to implement the 
obligation to implement the phase-out at the European regional level.  

 
 
 In response to the EU chemical management law REACH81, NGOs have established their own SVHC list – 

based on the criteria laid down in REACH – the  Substitute it Now (SIN) list – see: http://www.sinlist.org/.  
 
 The project focuses particularly on chemicals that consumers might be exposed to. This includes chemicals 

used everywhere in our daily life, such as detergents and paints, in electronics, in residential buildings, toys, 
apparel and clothes. The SIN List is also supported by the market-leading companies in the ChemSec 
Business Group. 

 
 The SIN List 1.0 was launched in September 2008 and the SIN List 2.0 now lists 378 (updated in May 2011) 

substances that fulfil the criteria of Substances of Very High Concern, as laid out within REACH. 
 

 

                                                                                                                                                                            
cepa/default.asp?lang=En&n=C6C230D5-1, the Massachusetts Toxic or Hazardous Substance list - 
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleII/Chapter21i/Section9, California Proposal 65 list - 
http://oehha.ca.gov/prop65.html and the Phillipines priority chemicals list  -http://www.emb.gov.ph/chemicals/pcl.htm are just some 
examples. 

79  See http://www.ospar.org/content/content.asp?menu=00200304000000_000000_000000. See also publication no.256/2006 at 
www.ospar.org/documents/DBASE/Publications/p00256_NewDYNAMEC Manual.pdf  

80  Annex II of the Directive 2008/105/EC on Priority Substances and Certain Other Pollutants.  http://www.euwfd.com/html/wfd_-
_a_summary.html 

81  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 
76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC. See http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006R1907:EN:NOT [accessed 18 October 2010]. 



 
 

 
Right to Know – a win-win tool 

Q6  Why is public disclosure of hazardous chemical use and releases by facilities so important? 

 
One of the ways of providing information to the public is to establish Pollutant and Release and 
Transfer Registers (PRTRs). PRTRs are based on reported quantities of releases of hazardous 
chemicals to the environment, facility by facility, year by year, ideally made available in searchable 
online databases freely accessible to the general public. From 1988 to 2007, manufacturing facilities 
decreased their on- and off-site disposal or other releases by 61% based on chemicals that have been 
consistently reported since 1988 according to the US Toxics Release Inventory.82 Downward trends have also 
been observed in Japan under the Japanese Pollutant Release and Transfer Register (PRTR), which was 
established in 2001. Covering 462 hazardous chemical substances in 23 sectors and 34,830 facilities, the 
Japanese PRTR has shown a reduction of 24.5% (2001-2008) in releases (and waste transfers) of hazardous 
substances. Equally revealing is that for industrial facilities that are not required to disclose their releases (just 
maintain data sheets) no significant reduction was observed.83  
 
Results like this have lead to a Dow Chemical executive saying that ‘mandatory disclosure has 
done more than all other legislation put together in getting companies to voluntarily reduce 
emissions’.84 
 
Some regions show less dramatic but still downward trends. For example, data from the EU PRTR found that 
just over half the facilities that reported between 2001 and 2004 saw a decrease of over 10% in emissions.85   
 
Background: Public access to information and public participation in decision-making is a powerful tool to 
prevent chemical pollution. Producers and product designers are made more accountable when communities 
and workers can find out what an industry or a factory is emitting into the environment or when consumers 
can find out what is in a product.  

 
The Aarhus Convention,86 the UNECE’s87 response to the Rio Principle 10 of Agenda 21 commitment on 
access to information,88 came into force on October 31, 2001. In May 2003, 36 nations and the European 
Union signed the Kiev PRTR Protocol, widely considered the most significant expansion of mandatory 
disclosure requirements to date anywhere.89 Participating countries are committed to establishing compatible 
registers that report pollution emissions and transfers of a core list of 86 pollutants from major point sources.90 
The EU E-PRTR, originally established in 2000 to fulfil requirements established under the Directive on 
Integrated Pollution Prevention and Control, is an example of the implementation of this commitment.91 All 26 
EU member states have to produce annual reports on the emissions of industrial facilities into air and waters. 
This PRTR does however only cover the 86 Kiev Protocol pollutants, plus five additional pollutants 
(Octylphenols and Octylphenol ethoxylates, Fluoranthene, Isodrin, Hexabromobiphenyl, Benzo(g,h,i)perylene).92  

 

                                                 
82  The US Toxic Release Inventory is a mandatory requirement on companies, who meet a certain threshold of toxic chemicals used, to report 

the quantities of (currently) 667 chemicals designated as toxic that are released to the environment.  
83  The Pollutant Release and Transfer Register (PRTR) in Japan and Korean Toxic Releases Inventory (TRI) – an evaluation of their operation by 

Shigeharu Nakachi, Toxic Watch Network, Japan, September 2010.  www.toxwatch.net/en/pdf/PRTR in Japan full final_4.pdf 
84  Seabrook C (1991). ‘Your Toxic Neighbors: Disclosures Spark Improvements; Pollution Law Brings A Clearer Picture; But Industry 

Response Still Not Enough, EPA Says,’ Atlanta Journal and Constitution (August 22): Sec.G,p.1. 
85  European EPER Review Report, 2007. http://eper.ec.europa.eu/eper/EPERReview.asp   
86  Aarhus Clearinghouse at http://aarhusclearinghouse.unece.org/ 
87  UNECE is the Economic Commission for Europe, consisting of 41 members including the European Union.    
88  The Rio Declaration established 27 principles to govern sustainable development and conservation of the world’s natural resources; 

Principle 10 of Agenda 21 called on nations to adopt improved access to information and participation: ‘… At the national level, each 
individual shall have appropriate access to information concerning the environment that is held by public authorities, including information on 
hazardous materials and activities in their communities…’  

 Rio Declaration on Environment and Development, Rio de Janeiro, 3-14 June 1992. See: 
http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm 

89  The revised European Pollutant Release and Transfer Register (European PRTR) was adopted on 18 January 2006, see 
http://prtr.ec.europa.eu/Home.aspx [accessed 15 December 2010]. 

90  For example thermal power stations, mining and metallurgical industries, chemical plants, waste and waste-water treatment plants, paper 
and timber industries, http://www.unece.org/env/pp/prtr.ng.htm [accessed 18 January 2011]. 

91  Regulation (EC) No 166/2006 establishes a European Pollutant Release and Transfer Register (PRTR) and also harmonises the rules 
whereby Member States have to regularly report information on pollutants to the Commission. See http://prtr.ec.europa.eu/ 

92  http://prtr.ec.europa.eu/pgFAQ.aspx#Q9. For more information on EU PRTR see European Commission Guidance document accessible at 
http://ec.europa.eu/environment/air/pollutants/stationary/eper/pdf/en_prtr.pdf   



 
 

 
Another way other countries became active in providing information to the public was an OECD initiative93 to 
establish PRTRs modelled after the Toxics Release Inventory in the US.94 PRTR.net provides a global portal to 
PRTR information and activities from countries and organisations around the world. The OECD has an 
interactive website that allows users to access data from each of the participating countries.95 PRTRs continue 
to be implemented in ‘economies in transition’ in Central and Latin America, Africa and Asia.96   

 
 
 The US Toxics Release Inventory: How US citizens can track hazardous emissions 
 
 The US Toxic Release Inventory (TRI) was the first globally available public database of information  

about the toxic emissions of individual companies into the environment.   
 
 Members of the public and also some in industry were shocked when the US Environmental Protection 

Agency (EPA) published its first TRI data on emissions in 1987: US industry reported releasing over 9.6bn 
pounds (4.4bn kilos) of toxics to the air, water and land. The effect of public pressure on the companies 
involved prompted the EPA to declare that ‘the impact of TRI has far exceeded our expectations as a tool  
for improving environmental management’ and that the TRI data ‘should be considered to be among the 
most important weapons in efforts to combat pollution’.  

 
 An example of this is the IBM - Silicon Valley Case. After an analysis of 1987 TRI data revealed that an  

IBM company in the Silicon Valley area discharged the largest quantities of ozone-depleting CFCs in 
California, a public interest group organised a campaign to reduce those emissions. Within months, senior 
management at IBM had pledged to completely eliminate the use of CFCs in their products and processes 
at the plant by 1993.97 

 
 The US Toxic Release Inventory is a mandatory requirement on companies that meet a certain threshold  

of toxic chemicals used to report the quantities of (currently) 667 chemicals designated as toxic that are 
released to the environment. Since 1991, companies also have to report what types of pollution prevention 
techniques they are using to reduce emissions.98 

 
 
 

By requiring that data be made public, PRTRs and TRIs make businesses more accountable for the pollution 
they cause. But the TRI also has other important uses. The US federal government uses the data to track 
trends and to assess the effectiveness of their regulations. Increasingly, TRI data are being used in 
financial decision-making. Insurance companies look to TRI data as one indication of potential 
environmental liabilities. NGOs use the data to raise the capacity of people to understand the types of 
hazardous chemicals being discharged into their communities for example Pollution Watch in Canada or 
the Toxic Watch Network in Japan.99  
 
The data can also reveal corporate double standards and pressure companies to practice the same level of 
prevention as in their headquarter countries. While not its main purpose, regulators can also use the data to 
set emission permit limits, measure compliance with those limits, and target facilities for enforcement activities. 

 

                                                 
93  The OECD’s Environment Directorate has published a guidance manual for governments that provides technical overviews of PRTRs and 

reviews country trends. Visit http://www.oecd.org/env_prtr_rc/ 
94   For example the Canadian National Pollutant Release Inventory http://www.ec.gc.ca/inrp-npri/ was one of the first PRTRs to be established. 
95  Users can create a report of PRTR data according to years, countries, regions, industry sectors, chemicals, types of release sources, and 

types of releases and transfers. http://www.oecd.org/env_prtr_data/. See www.prtr.net for a global overview of PRTR in other countries. 
96  The United Nations Institute for Training and Research has an ongoing project developing PRTRs as a way to implement countries 

obligations under the Stockholm POPs convention. See http://www.unitar.org/cwm/prtr/. Information on this and the guidance and help to 
governments UNITAR provides are available at http://www2.unitar.org/cwm/publications/cbl/prtr/index.htm 

97  http://www.cleanproduction.org/Steps.Public.Industry.php [accessed 18 January 2011]. 
98  http://tri.supportportal.com/ics/support/default.asp?deptID=23021 [accessed 18 January 2011]. 
99  See Pollution Watch Canada available at http://www.pollutionwatch.org/ and http://www.toxwatch.net/en/Default.htm 



 
 

 
Going upstream – Recognition of the need for a direct focus on chemical use and producer 
responsibility 
 

 ‘Over the past few decades, control of the chemical industry has evolved from 
regulation and litigation to a diverse set of instruments including information 

disclosure and incentives. Yet even today only 55% of chemicals on the  
Toxic Release Inventory list have full testing data. Of the 3,000 high production 

volume chemicals (more than 1m lb/year) 43% have no testing data on basic toxicity 
and only 7% have a full set of basic test data. For 38,000, of the more than 45,000 

chemicals listed by the EPA, fewer than 1,000 have been tested for acute effects and 
only about 500 have been tested for cancer-causing, reproductive,  

or mutagenic effects.’  
 

Taken from ’Green Chemistry‘ paper published by Warner, Cannon & Dye, 2004 
Environmental Impact Assessment Review, 24: 775–799 

 
‘The number of existing chemicals on the market is large, but the exact number is 

unknown. Over 100,000 were registered in the European Inventory of Existing 
Commercial Chemical Substances (EINECS) in 1981, but the current estimate of 

marketed chemicals varies widely, from 20,000 to as many as  
70,000 (Teknologi-Rådet, 1996). Little is known about the toxicity of about 75% of 

these chemicals (NRC, 1984; EDF, 1997).’ 
 

Taken from the EEA and UNEP Annual Message 2 on the  
State of Europe’s Environment Chemicals in the European Environment: 

 Low Doses, High Stakes? October 1998. 

 
 

Q7 Who has the greatest power to eliminate hazardous chemicals? 

 
It is the producer who decides to produce and market the chemicals companies and citizens use. The 
chemical manufacturers, together with their customers (ie product manufacturers), can make the choice to 
shift from using hazardous to non-hazardous chemicals. In other words, it is producers that have the greatest 
power to eliminate the use of hazardous chemicals. Based on this logic, some policy makers have taken up 
the approach of increasing producer responsibility, shifting the duty of environmental protection from the 
impacts of hazardous chemicals from authorities and wider society to a greater responsibility for those who 
make and sell chemicals.  
 
The EU has several well-known laws that use producer responsibility and directly focus on chemical use, in 
particular in products – for example the Restriction of Hazardous Substances in Electrical and Electronic 
Equipment Directive.100 These laws have and still are driving substitution of hazardous chemicals such as 
brominated flame retardants and heavy metals in the Electronics sector.101  
 
In 2006, the European Institutions took their strongest action yet to force the change in practice needed for 
tackling the use of hazardous chemicals, with the adoption of Regulation No. 107/2006 – the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH).102     
 
REACH has set the global benchmark for the new precautionary producer responsibility paradigm for 
chemicals management. Companies trading in the EU are now fully responsible for providing safety 
information for all chemicals regulated by REACH, shifting the burden form authorities to producers. More 
precisely, chemicals in use with certain tonnage thresholds should be proven safe and companies that 

                                                 
100  Directive on the restriction of the use of certain hazardous substances in electrical and electronic equipment 2002/95/EC. 
101  See for example the search for solutions through the collective industry platform International Electronics Manufacturing Initiative (iNEMI). 

INEMI has published a whitepaper that reports progress made by its members toward removing halogenated flame retardants (HFRs) and 
PVC from desktop and laptop computers.http://www.inemi.org/cms/newsroom/PR/2010/PR112910.html [accessed 10 December 2010]. 

102  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 
76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC. See http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006R1907:EN:NOT [accessed 18 October 2010]. 



 
 

 
produce or trade them should bear their responsibility in proving they  are safe, in a fully transparent manner, 
requiring the submission of information to a new European Chemicals Agency. In short: ‘No data, no market’.   

 
In addition to this reversal of burden of proof, REACH requires that substances of very high concern shall be 
eventually substituted by safer alternatives. To achieve this, companies should evaluate the availability of 
alternatives if the chemicals they are placing on the EU market are classified as Substances of Very High 
Concern (SVHC). REACH follows the OSPAR and WFD intrinsic (or inherent) hazards approach in its 
prioritisation of Substances of Very High Concern based on PBT103 and CMR104 properties and others of 
equivalent concern.105  

 
 
 Article 55 of REACH 
 
 ‘The aim of ... authorisation and considerations for substitution [author’s edit] … is to ensure the good 

functioning of the internal market while assuring that the risks from substances of very high concern are 
properly controlled and that these substances are progressively replaced by suitable alternative substances 
or technologies where these are economically and technically viable. To this end all manufacturers,  
importers and downstream users applying for authorisations shall analyse the availability of alternatives and 
consider their risks, and the technical and economic feasibility of substitution.’106 

 
 For more information on the way REACH works see report: Navigating REACH – An Activist’s Guide to  

Using and Improving the new EU Chemicals Legislation, ChemicalReaction 2007 at 
http://www.greenpeace.org/eu-unit/press-centre/reports/navigating-reach) 

 

 

Q8a Will chemical manufacturers be able to find alternatives to hazardous chemicals? 

 
Substitution of hazardous chemicals requires, of course, that equally performing non-hazardous alternatives 
are available. After decades of innovation with little concern for hazardousness, these alternatives will not be 
available overnight. As the EU regulation on chemicals management (REACH) recognises, what is important to 
drive the process of finding alternatives is the requirement for companies to undertake assessments of 
alternatives when a chemical they market is identified as hazardous (in the case of REACH, when it is identified 
as a Substance of Very High Concern – SVHC).107   
 
Research in the field recognises that the chemical industry should supply the alternatives to hazardous 
chemicals but that it is slow to make breakthrough product innovations. According to researchers in Green 
Chemistry (such as Warner et al.), ’Much of the chemical industry is capital-intensive, based on economies of 
scale, and thus large companies are typically slow to convert to new technologies. The dynamics of advance 
in the chemical industry, as for non-assembled products in general, is dominated by increasing scale, reducing 
costs, and increasing demand that spurs process innovation rather than breakthrough product innovations.’108    
 
In other words, the market will not produce the innovations on its own. Government regulation is necessary to 
make it happen. This can happen through a combined strategy of regulation, education, tax incentives and 
also cooperative work, research funding and demonstration. One part of the solution for empowering the 
search for alternatives is Green Chemistry.  
 
The researchers Anastas and Warner define Green Chemistry as ‘the utilisation of a set of principles109 that 
reduces or eliminates the use or generation of hazardous substances in the design, manufacture and 

                                                 
103  Abbreviation for persistant, bioaccumulative and toxic properties – ie substances that can accumulate in our bodies and in the ecosystem.  
104  Abbreviation for carcinogenic, mutagenic and reprotoxic properties - ie substances that can cause cancer, are toxic to reproduction or alter 

genes.     
105  For example and endocrine disrupting (ED) properties ie substances that interfere with hormone systems. 
106  Article 55, Regulation (EC) No 1907/2006.  
107  Article 55, Regulation (EC) No 1907/2006.  
108   Warner JC, Cannon AS  & Dye KM (2004). ’Green Chemistry‘. Environmental Impact Assessment Review, 24: 777. 
109  There are typically 12 principles underlying the Green Chemistry initiative – including principle 3. Less Hazardous Chemical Syntheses - 

Wherever practicable, synthetic methods should be designed to use and generate substances that possess little or no toxicity to human 
health and the environment, and principle 10. Design for Degradation - Chemical products should be designed so that at the end of their 



 
 

 
application of chemical products’.110 Green Chemistry is based on the approach that with a thorough 
understanding of the molecular basis of a chemical’s properties the chemist designer should be 
able to construct molecules that reduce or eliminate the chemical and/or physical properties of 
hazard, allowing the designer to eliminate hazards at the design stage.  
 
However, as its proponents stress, ’unlike regulatory requirements for pollution prevention, Green Chemistry is 
an innovative, non-regulatory, economically driven approach [….] targeting in particular the chemical industry. 
Rather than regulatory restrictions for controlling hazards, Green Chemistry challenges innovators to design 
and utilise matter and energy in a way that increases performance and value while protecting human health 
and the environment.’111 

 
 
 Green Chemistry case study112 
 
 Argonne National Laboratory (ANL) transformed the economics of producing Ethyl Lactate that allows it to 

compete with existing solvents. Ethyl lactate has been known for years as a technically effective alternative 
solvent to hazardous chlorinated solvents used in many sectors. Potential substitution of green/bio-based 
solvents could be foreseen for up to 80% of the 30 billion pounds (13.6 million tonnes) of environmentally 
damaging solvents employed in the world.  

 
 

Q8b What if the alternative, less hazardous chemical is nowhere to be found? 

 
It is important to recall (as stressed in the definition of precaution in Q2 above) that to meet the precautionary 
objective of reducing the burden of a hazardous chemicals load, the decision to prevent the discharge of a 
certain chemical may require a fundamental re-evaluation of a need for a product or process and may not 
always imply simple substitution with an alternative. Options such as a product re-design – while maintaining 
the same functionality – or the re-examination of its functionality – while still meeting its needs – can be 
considered. A recent report from the UK Chemicals Stakeholder Forum Guide to Substitution113 outlines four 
possible approaches (see box). 

 
 
 Identifying the Opportunities114  
 
 When identifying the level of innovation required for substitution, the Guide lists four possible approaches: 
 
 - Improve the existing product. Direct substitution of a single ingredient under pressure is the simplest 

approach. The product, manufacturing process and functionality remain basically the same, but the  
effort involved effectively leaves you were you started. 

 
 - Redesign the product. The product purpose concept and functionality stay the same, but the way the 

product is put together changes completely. For example a reformulation with a new mix of ingredients 
replacing the functionality of the substituted material. 

 
 - Provide new functionality. Rather than improving the existing product concept, find new ways of  

meeting the customer needs. For example, by converting the product into a service. 
 
 - Redesign the business system. Create a new business model in which product, production system, 

delivery system, supply chain and customer care may all be changed. 
 

                                                                                                                                                                            
function they break down into innocuous degradation products and do not persist in the environment. See 
http://www.epa.gov/gcc/pubs/principles.html [accessed 10 December 2010]. 

110  Anastas PT & Warner JC (1998). Green Chemistry: Theory  and Practice. Oxford: Oxford University Press. 
111  Manley JB, Anastas PT and Cue BW (2008). Journal of Cleaner Production 16: 743-750. 
112  Warner JC, Cannon AS & Dye KM (2004). ’Green Chemistry‘. Environmental Impact Assessment Review, 24: 775–799. 
113  A Guide to Substitution. An Information note from the UK Chemicals Stakeholder Forum, August 2010. See 

http://www.defra.gov.uk/environment/quality/chemicals/csf/ 
114  Taken from - A Guide to Substitution. An Information note from the UK Chemicals Stakeholder Forum, August 2010. See 

http://www.defra.gov.uk/environment/quality/chemicals/csf/ 



 
 

 
As the authors of the Guide to Substitution note: ‘Each approach is progressively more complex and more 
risky. However, there is evidence that the potential environmental and commercial benefits increase 
dramatically with more radical innovation. As a guideline, incremental improvements to an existing product can 
only deliver a reduction in impact of a factor of 2; whereas a complete redesign of the business system can 
reduce impact by factors of 20 or more.’115 
 
Policy makers also need to be aware of the risks of so-called ‘shallow innovation’. As the authors of the 
Guide to Substitution also stress, ‘The costs and risks of shallow, incremental innovation can be as high as 
deeper, more fundamental innovation. Shallow innovation still appears to be an attractive strategy; particularly 
where a specific ingredient is a cause for concern and needs to be substituted. A fast reformulation project 
looks cost and time efficient. The EPA in the US and in Denmark have collated tables of known substitutes for 
materials where the environmental or health and safety profile have caused concern. This approach is 
particularly widely used for solvents, where it has been very effective.  
 
‘However, the cost of simple substitution and shallow innovation can be substantial. REACH regulations are 
expected to result in a large number of chemicals that are currently freely available to vanish from the market. 
Formulated commercial products such as inks, adhesives and paints can contain up to 60 individual chemicals 
in one formulation. If one of these is withdrawn as a result of REACH, the potential costs of reformulation can 
be very high.’116 

 
 

The best of both worlds – targets and transition tools 

Q9  Are priority lists, disclosure and producer responsibility requirements enough for shifting to non-

hazardous chemicals ? 

 
A 2006 study of 15 pollution prevention programmes showed that although all programmes had significant 
positive impacts, those with mandatory requirements, such as reporting chemical input and documenting the 
good faith completion of a pollution prevention plan, had greater indicators of success than voluntary 
programmes.117 The European Environment Agency (EEA) also assessed the effectiveness of voluntary 
environmental agreements and concluded that the setting of clear targets or quantified objectives was a 
necessary framework condition for such tools.118  
 
More recently a report prepared for the UK Department of Environment, Food and Rural Affairs (DEFRA) and 
its Chemicals Stakeholder Forum on the impact of EU controls on the Voluntary Agreement (VA) to phase out 
the use of nonylphenols (NP) concluded that ‘the marketing and use restrictions on NP/Es appear to have 
made a significant difference to industry’s perception of the acceptability of a VA for NP/Es. This shows that a 
VA backed up by some sort of regulatory action is more likely to be taken up by industry.’ The report notes 
furthermore that ‘VA is a risk management option, the success of which will depend on several parameters. 
Underpinning a VA with legislation perhaps offers the safest way of ensuring success.’119 
 
There is an important lesson here. Effective chemicals policies must balance carefully mandatory targets and 
requirements with more cooperative or voluntary transformation or ‘transition tools120’ such as the technical 
assistance and education programmes that can assist in the transition to safer chemicals. In other words, 
without a clear driver – such as a timeline for cessation of use or substitution – the efficiency of cooperative 
voluntary tools depend on the good will and opportunism of market innovators, or the education of the 
innovating chemists, or the stick and carrot of disclosure.121  

                                                 
115  op cit. 
116  op cit. 
117  Tenney HM (2006). A Comparison of Voluntary and Mandatory State Pollution Prevention Program Achievements. M.S.thesis , Tufts 

University available at http://www.ecos.org/files/1975_file_ComparisonofStateP2Achievements.pdf 
118  See summary available at http://www.eea.europa.eu/pressroom/newsreleases/prenvag.html. Original report:  European Environment 

Agency, Environmental Agreements, Environmental Effectiveness, Environmental Issues Series No. 3, Vol 1, EEA, Copenhagen, 1997. ISBN 
92-9167-052-9. 

119  Assesment of the UK voluntary agreement for the reduction in risk from nonylphenol, nonylphenol ethoxylates, octylphenol and octylphenol 
ethoxylates, June 2006, prepared for Department for Environment, Food & Rural Affairs by Risk & Policy Analysts Limited. See 
http://www.defra.gov.uk/environment/quality/chemicals/phenols-va/phenols-voluntaryag-assess.pdf 

120  Transition tools is used here to mean policies and processes that facilitate transition to non-hazardous chemicals use.  
121  See summary available at http://www.eea.europa.eu/pressroom/newsreleases/prenvag.html. Original report:  European Environment 

Agency, Environmental Agreements, Environmental Effectiveness, Environmental Issues Series No. 3, Vol 1, EEA, Copenhagen, 1997. ISBN 
92-9167-052-9. 



 
 

 
 
In addition to long term macro-targets, such as the OSPAR cessation of releases in one generation, other 
government regulatory drivers, such as media-based effluent and emission standards and restrictions on the 
manufacture, use or disposal of priority chemicals set the legal context for the chemicals market and create 
incentives for the innovation necessary to create the safer alternatives required to replace dangerous 
chemicals.  
 
Ken Geiser, one of the authors of the Massachusetts Toxics Use Reduction Act, notes that, ’An 
ideal chemical management strategy must set a framework where regulatory timelines and goals 
drive the need for chemical substitution, science is encouraged to develop safer alternatives, 
market incentives reward successful substitutions, and there is sufficient government capacity and 
technical assistance to assure that the results are ”preferable” (ie really non-hazardous) rather than 
“regrettable”.’ 122  

 
 
In other words, the OSPAR, the EU Water Framework Directive and REACH-style obligations and 
targets, the precautionary and simple priority substance listing (based on intrinsic hazards), 
together with the tools of the TURA plans and the Green Chemistry initiative knowledge base, are 
all necessary parts of an effective hazardous chemicals management framework.   

 
 

Prevention and substitution – saving the environment while reducing costs 

Q10 Is prevention at source and substitution of hazardous chemicals (too) expensive? 

 
This a common perception but experience indicates that prevention at source, both through  
substitution of hazardous chemicals with non-hazardous alternatives and through source 
reductions, can actually save companies money. 
 
Programmes that have assessed the costs and benefits of toxics use reduction in companies, such as the 
Massachusetts Toxics Use Reduction Act (MTURA) programme, have reached the conclusion that companies 
save more than the measures cost them. Overall the MTURA has reduced toxic chemical use in the 
state by several hundred million pounds (100m pounds = 45,000 tonnes).123  
 
Overall results (see Figure 2) of the Toxics Use Reduction Programme, 1990-2004124 show reductions of:  

 
•  toxic chemical use by 41%; 
•  toxic byproducts by 65%; 
•  toxics shipped in product by 58%; 
•  on-site releases of toxics to the environment by 91%; and 
•  transfers of toxics off-site for further waste management by 56%.  

 

                                                 
122  Quote from interview, personal communication, 12 December 2010. 
123  Reibstein R, Cleveland C (Topic Editor) ’Massachusetts Toxics Use Reduction Act (TURA)’. In: Encyclopedia of Earth. Eds. Cutler J. 

Cleveland (Washington, D.C.: Environmental Information Coalition, National Council for Science and the Environment). [First published in the 

Encyclopedia of Earth November 18, 2008; Last revised Date November 18, 2008; Retrieved December 13, 2010] 

http://www.eoearth.org/article/Massachusetts_Toxics_Use_Reduction_Act_(TURA) 
124  Data normalised to an economic index. 



 
 

 

 
Figure 2. Reduction in toxic byproducts over the fourteen-year period 1990-2004 of the MTURA 1990 Core Group facilities.  
Source: Massachusetts Department of Environmental Protection Fact sheet. 2004 Toxics Use Reduction Information. Release, August 
2006. 

 
Recent reports show reductions are less dramatic (some years there are small increases, followed by 
decreases), but the trend is still continuing to be downwards overall, and still substantial, showing reductions 
of: 
 
• 20% in toxic chemical use;  
• 33% in toxic byproducts;  
• 19% in toxics shipped in product; 
• on-site releases of toxics to the environment by 52%; and  
• transfers of toxics off-site for further waste management by 39% 
 
over the eight year period (2000-2008).125 See Figure 3. Note that this data covers a different Core Group as 
some companies dropped out and some new ones joined. 

 
Figure 3. Reduction in toxic byproducts over the eight-year period 2000-2008 of the MTURA 2000 Core Group facilities.  

Source: Massachusetts Department of Environmental Protection Fact sheet. 2008 Toxics Use Reduction Information. Release, June 

2010. 
 

In 1997, the MTURA programme commissioned an independent evaluation that found that 
companies total costs were $76m US dollars, and savings were $90m.126 On an individual company 
level, cases that have been evaluated often show payback times in zero to three years.127  

                                                 
125  Adjusting the data to account for a 21% decrease in production from 2000 to 2008, over that eight-year period, the 2000 Core Group 

facilities reduced: toxic chemical use by 20%, toxic byproducts by 33%, toxics shipped in product by 19%, on-site releases of toxics to the 
environment by 52%, and transfers of toxics off-site for further waste management by 39%. Massachusetts Department of Environmental 
Protection Fact sheet. 2008 Toxics Use Reduction Information. Release, June 2010. http://www.mass.gov/dep/toxics/priorities/08relfs.pdf 

126  Toxics Use Reduction Institute, Evaluating Progress: A Report on the Findings of the Massachusetts Toxics Use Reduction Program 
Evaluation, March 1997; www.turi.org/content/content/view/full/998. For an academic perspective on TURA, see: O’Rourke L (March 2004). 
‘Mandatory Planning for Environmental Innovation: Evaluating Regulatory Mechanisms for Toxics Use Reduction’. Journal of Environmental 
Planning and Management, Vol. 47, No. 2: 181–200.  



 
 

 
 

The Office of Technical Assistance (OTA) at the Massachusetts Executive Office of Energy and Environmental 
Affairs has visited nearly two thousand facilities and has published dozens of case studies (see box 1 for some 
examples).128 Not one company was forced to receive OTA’s assistance; this aspect of the programme is 
entirely voluntary. 

 
 Table 1. MTURA case studies.  
 

Name of 
firm 

Type of 
industry / 
product 

Process 
Hazardous 
chemicals 

Properties 
Quantities 
eliminated 

Alternatives used  

 

 
Metalworking 

 
Chemical 
plating 

 
Freon, 
Trichloroethylene 

 
Neurotox / 
carcinogenic, 
mutagenic and 
reprotoxic 
 

 
13.6 
tonnes 
TCE 

 
Deionised water, 
aqueous cleaner 

 

Economic benefits – savings and payback  

 
Blackinton 

Company savers over $25,000 per annum (not specific to TCE substitution, also includes energy 
savings) 

 

 

 
Textile 

 
Finishing – 
mercerising 

 
Sulphuric acid 

 
Muscoloskeletal/ 
respiratory/skin 
toxicant 
 

 
1,209 
tonnes 
sulphuric 
acid 
 

 
Carbon dioxide 

 

Economic benefits – savings and payback  

 
Cranston 

$115,000 US dollars coss, $80,000 savings per annum. 1.5 years payback  

 

 
Rubber 
components 

 
Parts 
degreasing 

 
Trichloroethylene 

 
Carcinogenic, 
mutagenic and 
reprotoxic 
 

 
18 tonnes 

 
Aqueous cleaner 

 

Economic benefits – savings and payback  

 
Acushnet 

$100,000 US dollars savings per annum  

 
Sources: State of Massachusetts, Office of Technical Assistance case studies.129 

 
In 1997, the programme commissioned an independent evaluation by Abt Associates of Cambridge, MA, 
which found that companies saved more than TURA cost them. Total costs were $76m US dollars,130 and 
savings were $90m.131   
 
No company was forced to make any particular changes, only to consider them through mandatory planning. 
Plans had to be certified by Toxics Use Reduction Planners at the Toxics Use Reduction Institute (TURI). 
However, once companies realised the cost savings due to the opportunities for toxics use reduction, most 
implemented the plans.132 From 2004 to 2006, OTA (the arm of the TURA programme charged with providing 

                                                                                                                                                                            
127  See case study reports at webpage of the official website of the Massachusetts Executive Office of Energy and Environmental Affairs - Office 

of Technical Assistance (OTA). Confirmed by Rick Reibstein, OTA, personal communication. 
http://www.mass.gov/?pageID=eoeeasubtopic&L=6&L0=Home&L1=Grants+%26+Technical+Assistance&L2=Education+%26+Training&L3
=Education+and+Outreach+Programs+for+Businesses&L4=OTA+Publications&L5=OTA+Case+Studies&sid=Eoeea 

128 http://www.mass.gov/?pageID=eoeeasubtopic&L=6&L0=Home&L1=Grants+%26+Technical+Assistance&L2=Education 
+%26+Training&L3=Education+and+Outreach+Programs+for+Businesses&L4=OTA+Publications&L5=OTA+Case+Studies&sid=Eoeea 

129  See http://www.mass.gov/Eoeea/docs/eea/ota/case_studies/vh_blackinton_case_study.pdf and also www.p2pays.org/ref/34/33546.pdf 
and www.turi.org/content/.../5303/.../acushnet_rubber_company.pdf. More case studies are available at and the 
http://www.turi.org/library/other_online_resources/web_links_at_p2gems__1 of the Toxics Use Reduction Institute in Lowell, Massachusetts. 

130  Note: $27m US dollars of this is investment by the companies in voluntarily improving their own operations. These would not even be 
counted as costs in some analyses, but as benefits. Rick Reibstein, OTA, personal communication. 

131 Toxics Use Reduction Institute, Evaluating Progress: A Report on the Findings of the Massachusetts Toxics Use Reduction Program 
Evaluation, March 1997; www.turi.org/content/content/view/full/998. For an academic perspective on TURA, see: O’Rourke L (March 2004). 
‘Mandatory Planning for Environmental Innovation: Evaluating Regulatory Mechanisms for Toxics Use Reduction’ Journal of Environmental 
Planning and Management, Vol. 47, No. 2: 181–200.  

132  Rick Reibstein, OTA, personal communication. 



 
 

 
onsite, confidential, one-on-one assistance), analysed the effectiveness of its assistance efforts, concluding 
that the companies visited by OTA performed far better than those not visited.133 This showed that 
assistance is a critical factor in creating a programme that works.   

 
Furthermore, the toxics use reduction planning and consequent self auditing and investigative processes, ie 
the careful examination of what is being used, and what could be used, to accomplish a task; and by constant 
consideration of ways to improve how things are done, that are required by MTURA, and are necessary to 
implement substitution and source reduction, often lead to process innovations.134 One example are closed-
loop processes (see Blackinton case study below). 

 
 
 Blackinton case study  
 
 One example in process innovation is the shift to closed-loop systems that create savings in overall process 

efficiency. The TURA case study on the metal working company Blackinton (see Table 1) is one such case:  
The closed-loop plating process has resulted in the elimination of wastewater discharges. 7,400 pounds  
(= 3363.6 kg) of annual sodium hydroxide use, 1,200 pounds (= 545.5 kg) of cyanide use, and almost 30 
tons (27.2 tonnes) of annual hazardous waste sludge generation has been eliminated. The company no 
longer has to report under TURA, or pay TURA fees. In addition, the efficiency gains of the new systems 
have saved the company more than $20,000 US dollars a year. The company also saves $5,000 a year in 
water charges.135  

 
 

Other examples of process innovation and cost savings while eliminating hazardous chemicals through 
substitution are: 
 
• Substitution of solvent-based metal cleaning surfactants with non-hazardous aqueous metal surface 

cleaners (see Acushnet case study in Table 1 above and the use of ethyl lactate-based alternatives to 
solvent cleaners136); 

• Substitution of hazardous alkyl phenol surfactants with non-hazardous surfactants (see substitution of 
nonylphenol ethoxylates surfactants with linear alcohol ethoxylates in the North Carolina textile industry 
case study, below); and  

• Substitution of toxic sodium sulphide in the sulphur black textile dyeing processes with glucose and the 
replacement of the hazardous chemical dichromate with the sodium perborate or with hydrogen peroxide 
in Egyptian textile companies.137  

 
When total chemical use is reduced by one-third (the approximate amount of reductions in Massachusetts 
relative to total use), it is likely that toxic accidents, contamination, exposures and the loss of resources, and 
the impacts on health and the environment are also reduced significantly. Companies that eliminate toxics use 
eliminate storage costs and the concerns of neighbours and local emergency responders, and the need to 
prepare for accidental releases, as well as costly litigation. This is a growing ‘economic risk’ companies are 
facing globally.138 Companies that reduce toxics input to their process reduce the need to authorise transport 
of hazardous materials, and thus the responsibility for spills.   

 

                                                 
133  The Effect of Providing On-site Technical Assistance, at: 

http://www.mass.gov/Eoeea/docs/eea/ota/programs/ota_effectiveness_study_final_2006.pdf. 
134  See, for example, Opportunities for Innovation: Pollution Prevention Edited by David E. Edgerly. National Institute of Standards and 

Technology Gaithersburg, MD 20899. Prepared for US Department of Commerce National Institute of Standards and Technology 
Gaithersburg, MD: 20899NIST GCR 93-659, August 1994. http://www.p2pays.org/ref/02/01123/01123.pdf 

135  See http://www.mass.gov/Eoeea/docs/eea/ota/case_studies/vh_blackinton_case_study.pdf 
136  See green chemistry case study on ethyl lactate as an alternative to solvent based cleaners in ’Green Chemistry‘ paper published by 

Warner, Cannon & Dye, Environmental Impact Assessment Review, 24 (2004) 775–799. 
137  Sulphur black dyes are a method of producing a jet-black colour in cotton fibres and must be converted to a water soluble form by adding a 

reducing agent, traditionally sodium sulphide, so that the dyes can be absorbed by the fibre.  After dyeing the fabric, the dye is converted 
back to insoluble form often with dichromates. Both sodium sulphide and acidified dichromate are hazardous to handle and are known 
carcinogens, generate toxic effluents and their use may leave harmful residues in the finished fabric. Carbon black is also a known 
carcinogen and sodium sulphide has high aquatic toxicity. As part of the Clean Med cleaner production initiative the consultancy EEAA 
worked with three companies in Egypt to carry out an environmental audit. The acid dichromate potassium and sodium dichromates  were 
completely substituted with immediate cost reductions. See http://www.cprac.org/sites/default/files/langfiles/textil_eng.pdf for more 
information. 

138  Standing is now being granted in China to environmental protection organisations to sue for environmental damage. Shanxi province has 
passed a law to encourage public participation in environmental protection. http://www.greenlaw.org.cn/enblog/?tag=environmental-
litigation [accessed 18 October 2010]. 



 
 

 
The Massachusetts story is not unique – many other jurisdictions have had successes with pollution 
prevention programmes,139 but because Massachusetts requires the reporting of chemical inputs,140 it is 
possible to measure success. The state uses many of the tools of governance to promote pollution prevention 
and has had a relatively large and strong programme, so it provides a good example of what can be 
accomplished if the best of the policy measures are combined.  

 
 

How preventive policies can help avoid closing companies down 
 
The cost savings and competitive advantages of prevention and substitution are evident not only at the company 
level, but also at the state level.  
 
In the 1980s, a large portion of the discharges sent to publicly owned waste water treatment works (POTWs) in the 
state of North Carolina in the US came from a thriving textile industry that has now relocated to India and China. 
The discharges from these companies were causing the POTWs to fail tests that evaluate whether aquatic 
organisms can survive in the discharge from the facility. Furthermore, the POTWs were having a difficult time 
operating – breaking down the sewage and processing sludge – because of the toxicity of the discharges they 
were receiving. The Pollution Prevention programme, working with consultants and academics, formed a 
collaborative effort to find the source of the problem and to investigate alternatives. Many meetings were held with 
the industry to establish a cooperative relationship, and many tests were performed to determine which chemicals 
were primarily at fault.   
 
One class of chemicals that emerged as a focus from this effort was the surfactants known as alkyl phenol 
ethoxylates, and the subclass nonylphenol ethoxylates (APEs and NPEs). These chemicals are excellent detergent 
and wetting agents, cleaning the fibres and wetting them so that they quickly take up dye when processed. 
However, NPEs are highly toxic to aquatic organisms, persistent in the aquatic environment, and moderately 
bioaccumulative.141   
 
Linear alcohol ethoxylates (LAEs) also perform the same function, and had been adopted by detergent 
manufacturers after concerns were raised about toxic surfactants in the 1970s, but had not been adopted for use 
by textile companies because they cost about 30% more.   
 
The project demonstrated that replacing APEs and NPEs with LAEs could solve the problem of the aquatic toxicity 
of facility discharges. Dozens of companies switched to LAEs, and the POTWs began passing their toxicity tests.  
 
Authorities at the North Carolina Pollution Prevention Programme estimate that the case of substituting NPEs with 
LAEs in the textile sector in North Carolina in the 1990s allowed over 100 companies to stay in business (due to 
staying competitive through costs savings) for more than a decade. The value of helping to keep more than a 
hundred companies in operation for more than a decade is difficult to estimate. In 1992, the textile industry in the 
state represented about 16% of total manufacturing in the state (the national average was 2%), a substantial 
portion of which involved wet processing potentially using toxic surfactants. Hundreds of thousands of jobs were at 
stake.142  
 
According to Sam Moore, formerly of Burlington Research Incorporated, the primary consulting firm working with 
the state on the project, the first strategy employed by POTWs was to attempt to control discharges through 
extended aeration treatment, then with activated carbon.  Expensive systems were built, and did not effectively 
prevent discharges. If the strategy of material input substitution had not been adopted, ‘the level of treatment 

                                                 
139  See, for example, http://www.cleanerproduction.com/directory/sectors/industri.htm, which lists resources such as the UN Environment 

Management Center, (with 441 case studies), the Pollution Prevention Resource Exchange, http://www.p2rx.org/, which combines six 
regional US centers gathering case studies, fact sheets and guidance from US state and local programs; and P2 Gems. 

140  The Toxics Release Inventory, required by the federal Emergency Planning and Community Right to Know Act, requires reporting of toxic 
releases (discharges) throughout the US, and many other countries have adopted what is termed ‘Pollutant Release and Transfer Registers’. 
But only Massachusetts and New Jersey, and the city of Eugene, Oregon, have comprehensive requirements for the reporting of chemical 
input, enabling the comparison of what is used in process to what results. Without input information, it is impossible to calculate a ‘mass 
balance‘ of chemical use in a facility that accurately tells you how efficiently the chemical is used. 

141 US EPA NP and NPE Chemical Action Plan, 2010, [RIN 2070-ZA09] http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/RIN2070-
ZA09_NP-NPEs%20Action%20Plan_Final_2010-08-09.pdf  

142  Conway P et al. (2003). The North Carolina Textiles Project: An Initial Report, U. NC at Chapel Hill.  
http://www.unc.edu/~pconway/Textiles/nctp_tatm_rev.pdf   



 
 

 
required would have been so costly that the companies would not have been able to stay in business.’  As a result 
of the success, the cities of Burlington and Concord in North Carolina banned the use of NPEs and APEs.143   
 
Beyond North Carolina, another interesting example of cost savings from substitution can be found in Canada. 
Environment Canada, the state environmental agency, placed all wet processing textile mills on notice in 2004 that 
they were required to prepare and implement pollution prevention plans for reducing the use of NPEs by 97% 
relative to the annual use for 1998 by 2009, and in 2006 they reported the mills had already surpassed this 
reduction target.144   
 
The largest Canadian manufacturer of furniture fabric and stretch knitted fabric, Hafner Inc., reduced its discharges 
from 6,800 kilograms in 2001 to 68 kilograms in 2003, and as a result also cut the chemical oxygen demand (COD) 
of the wastewater in half, which reduced their annual effluent disposal costs by $15,000 US dollars.145   
 
The latest results from the US EPA P2 programme indicate that prevention not only led to environmental 
improvements, but has also been very cost-effective, saving a total of approximately $6.4bn between 2004 and 
2006.146 
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143  According to an interview with Moore, industry claims that APEs have not been shown to be as toxic do not use data from North Carolina, 

where discharges were at a level high enough to affect local POTW operations, but use data from cities where textile operations are a far 
smaller percentage of discharges and are thus diluted.   

144  Progress Report - P2 Planning and Textile Mills that use Wet Processing. Last updated: October 2007. http://www.ec.gc.ca/planp2-
p2plan/default.asp?lang=En&n=3944D8AC-1 

145  XCG, File No. 3-1474-17-03, Best Management Practices, Textiles Sector: Nonylphenol and its Ethoxylates and Chromium, Prepared for: 
Ministry of the Environment, Toronto, Ontario, 2006. http://www.cwwa.ca/pdf_files/Source%20Control%20-%20Ontario%20textile.pdf 

146  Road to Sustainability: Pollution Prevention Progress from 2004 to 2006 - Results from the National Pollution Prevention Data Management 
System. National Pollution Prevention Roundtable, February 2009.http://www.p2.org/category/publications/measurement-reports 
[accessed on 15 December 2010]. 


