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Consultation on Proposed Amendments to Schedule 5 - The Match Test - Part 1 - and Schedule 4 - The Cigarette Test - of The Furniture and Furnishings (Fire) (Safety) Regulations 1988
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK5][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Brief explanation of what this consultation seeks to achieve:
The Furniture and Furnishings (Fire) (Safety) Regulations 1988 (FFRs) set levels of fire resistance for domestic upholstered furniture, furnishings and other products containing upholstery. This consultation sets out the Government's intention to change the specification for the match test and the requirements for the cigarette test (both for covering fabrics) in the FFRs and seeks stakeholders' views. 
In essence, the new specification will change the required test filling material in the match test from a non-fire retardant polyurethane foam to a combustion-modified foam. BIS believes this can result in a reduction of up to 50% of flame retardant chemicals often currently used to meet this test. (Also, with the utilisation of new and existing technologies which the changes will make viable, there could be a 100% reduction.) This will bring benefits to health and the environment, as well as substantial savings to manufacturers, suppliers and retailers. In addition, BIS intends to exclude most cover fabrics from the cigarette test requirement (on the grounds that any fabric which passes the match test will also pass the cigarette test). 
The FFRs were made using the power to make safety regulations under section 11 of the Consumer Protection Act 1987. Section11(5) of the same Act requires the Secretary of State to consult with various interests, and this consultation document, which will be made available to stakeholders and to other formal and informal contacts, satisfies that requirement.
Issued:	          7th August 2014	

Respond by:            7th October 2014

Enquiries to: 		Terry Edge
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]			Department for Business, Innovation and Skills
			Orchard 1, 4th Floor
			1 Victoria Street
			London SW1H 0ET

			Tel: 020 7215 5576
			Email: terry.edge@bis.gsi.gov.uk 

This consultation is relevant to: the furniture industry, regulatory bodies covering the industry, test houses, other Government Departments, Trading Standards, local authorities, fire safety services, and consumers.
The Devolved Administrations of Scotland, Wales and Northern Ireland have been consulted in the preparation of these proposals.
The Government of the Republic of Ireland was also consulted. The Republic of Ireland has furniture flammability regulations near-identical to the UK’s. Their Government has indicated it approves of the UK’s proposed changes and intends to make the same changes to its own regulations.
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1. Foreword from Jo Swinson, MP
[image: Jo Swinson]
The document you are about to read represents the results of around two years of truly collaborative work between BIS, industry, enforcement authorities, the fire rescue services, other Government Departments and international experts in product testing and chemicals research.
The UK is rightly proud of the record of the Furniture and Furnishings (Fire) (Safety) Regulations 1988 (FFRs) in saving lives and preventing fires. Back in the 1980s, we responded to the tremendous challenge of making domestic upholstered furniture safer from fires. Foam fillings had replaced natural, fire-resistant, materials such as horse hair, providing cheap furniture that everyone could afford. However, the price was greater flammability. The FFRs strengthened the existing requirements for making cover fabrics resistant to ignition and introduced a new flammability requirement for foam fillings. The result has been that fires and lives lost have rapidly declined. 
For the past few years, in collaboration with all stakeholders, BIS has been reviewing the FFRs. Initially, this was on the basis that they are fit for purpose but need updating. This work is still on track. However, over the past two years, we have become aware of a growing concern about the actual, potential and perceived negative effects of some brominated flame retardants on health and the environment. Evidence suggests that when brominated flame retardants break down into their constituent parts, they may get into the food chain, children’s blood and mother’s breast milk. In California, for example, this has led to a change to their furniture flammability standard that should lead to a complete absence of flame retardants in domestic furniture.
Although the FFRs do not stipulate the use of flame retardants, in practice they are the most cost-effective means for manufacturers to meet the requirements. On the whole, the chemicals used in foam fillings are considered benign, so we looked at ways to bring about a reduction in those that appear in cover fabrics. This was a huge challenge, because we were committed to maintaining our high standards of fire safety.
In short, this consultation is on our resulting proposal that in future the FFRs’ match test will require cover fabrics to be tested not over the current highly-flammable prescribed test foam but instead over the fire-resistant variety found in the finished product. The result, we believe, should bring about a reduction in flame retardant usage by up to 50%, and provide the basis for new technologies currently not applicable to reduce that to nothing in time. It could also bring considerable savings to industry of up to £50m per year. In addition, we are proposing that the cigarette test be dropped for any fabrics that pass the match test, because none such have ever failed. This will also bring savings to industry.
The fear has been expressed that if we reduce flame retardants, surely products will be less safe? In fact, future products will be safer from fires. This is partly because the new test will require additional materials that now appear in products, some highly flammable, to be tested. Also, the new test will remove a current, unforeseen, testing anomaly that means some fabrics which pass under test conditions may be ignitable in the finished product.
I look forward to hearing your views.

Jo Swinson, MP
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2. How to respond
1.	When responding, please state whether you are doing so as an individual or representing the views of an organisation. If you are responding on behalf of an organisation, please make it clear who the organisation represents by selecting the appropriate interest group on the consultation form and, where applicable, how the views of members were assembled.
2.	The Consultation Response form is available electronically at www.gov.uk/government/consultations/furniture-fire-safety-regulations-proposed-amendments (until the consultation closes). The form can be submitted online/by email or by letter to:
Terry Edge
Europe Reform Directorate
Department of Business, Innovation and Skills 
4th Floor, Orchard 1
1 Victoria Street
London SW1H 0ET
Tel: 020 7215 5576
Email: terry.edge@bis.gsi.gov.uk

3. 	A list of those organisations and individuals consulted is at Annex 6.  We welcome suggestions of any others who may wish to be involved in this consultation process.
BIS running header
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4. 	You may make printed copies of this document without seeking permission. BIS consultations are digital by default. 
5.	The standard electronic version is at: www.gov.uk/government/consultations/furniture-fire-safety-regulations-proposed-amendments
6. 	Other versions of the document in Braille, other languages or audio-cassette are available on request. 
[bookmark: _Toc222902174][bookmark: _Toc287009279][bookmark: _Toc394509363][bookmark: OLE_LINK3][bookmark: OLE_LINK4]
4. Confidentiality & Data Protection
7. 	Information provided in response to this consultation, including personal information, may be subject to publication or release to other parties or to disclosure in accordance with the access to information regimes (these are primarily the Freedom of Information Act 2000 (FOIA), the Data Protection Act 1998 (DPA) and the Environmental Information Regulations 2004). If you wish for information, including personal data that you provide to be treated as confidential, please be aware that, under the FOIA, there is a statutory Code of Practice with which public authorities must comply and which deals, amongst other things, with obligations of confidence. 
8.	In view of this it would be helpful if you could explain to us why you regard the information you have provided as confidential. If we receive a request for disclosure of the information we will take full account of your explanation, but we cannot give an assurance that confidentiality can be maintained in all circumstances. An automatic confidentiality disclaimer generated by your IT system will not, of itself, be regarded as binding on the Department.
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9. 	Questions about the policy issues raised in the document should be addressed to:
Terry Edge
Europe Reform Directorate
Department of Business, Innovation and Skills 
4th Floor, Orchard 1
1 Victoria Street
London SW1H 0ET
Tel: 020 7215 5576
Email: terry.edge@bis.gsi.gov.uk

The consultation principles are at Annex 5.
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The existing regulations
10.	The Furniture and Furnishings (Fire) (Safety) Regulations 1988 (as amended in 1989, 1993 and 2010) (FFRs) are made in accordance with Section 11 of the Consumer Protection Act 1987. 
11.	The FFRs set levels of fire resistance for new and second-hand domestic upholstered furniture, furnishings and other products containing upholstery supplied in the UK. The FFRs apply to all persons supplying materials for use in furniture and furnishings through to supply of the finished article. They also apply to persons who hire out furniture in the course of a business, including accommodation such as holiday homes and residential furnished lettings. They also apply to charities supplying furniture in the course of business. 
12.	The FFRs provide the highest levels of fire safety for domestic upholstered furniture in the world (only the Republic of Ireland has similar requirements). They save around 54 lives per year and prevent around 800 injuries and 1000 fires[footnoteRef:1]. They receive strong support from consumers, industry, the fire services and enforcement authorities.  [1:  “A statistical report to investigate the effectiveness of the Furniture and Furnishings (Fire) (Safety) Regulations 1988” – Greenstreet Berman, December 2009: http://www.berr.gov.uk/files/file54041.pdf] 

13.	Product ranges covered by the FFRs include any of the following which contain upholstery:
· Furniture intended for private use in a dwelling, including children’s furniture
· Beds, head boards of beds, mattress fillings (of any size)
· Nursery furniture
· Garden furniture which is suitable for use in a dwelling
· Furniture in caravans
· Scatter cushions, seat pads, pillows
· Loose and stretch covers
14.	The FFRs do not apply to:
· Sleeping bags, bed clothes, loose covers for mattresses, pillowcases, curtains, carpets
· Furniture made before 1950
· Exports of furniture
15.	The main flammability requirements of the FFRs are provided by:
BS 5852: Part 1: 1979: “Methods of test for the ignitability by smokers’ materials of upholstered composites for seating”, and
BS 5852: Part 2: 1982: “Methods of test for the ignitability of upholstered composites for seating by flaming sources”
- as modified by the Schedules to the FFRs. 
16.	Enforcement of the FFRs is the responsibility of Trading Standards (in accordance with powers provided by The Consumer Protection Act 1987). The FFRs require suppliers to provide Trading Standards, upon request, with details of, e.g. the name and address of the principle place of business of the manufacturer or importer who first supplied the product in the UK; all the filling materials and cover materials included in the product.
[bookmark: _Toc394509366]The FFRs’ Flammability Tests
17.	There are four main flammability tests in the FFRs: two for cover fabrics - 'match' and 'cigarette' - and two for fillings - for foam and non-foam materials. The FFRs do not stipulate the route to compliance but in practice most manufacturers use flame retardant chemicals (FRs) for the match test for most fabrics. The potentially more harmful chemicals - e.g. brominated flame retardants (BFRs) - are used in/under cover fabrics. The current match test is set out in Schedule 5 of the FFRs, in three parts - the first for covering fabrics, the second for stretch covers, and the third for invisible lining materials. 

18.	A key factor is that the current match test requires cover fabrics to be tested over non-combustion-modified polyurethane foam, unlike the equivalent EU standard, EN 1021 Part 2, which requires the actual final composite to be assessed (e.g. as is found in final UK products).

The need for change
19.	There is growing evidence that FRs, particularly BFRs, can be harmful to health and the environment, especially when they break down into individual constituents, e.g. by wear or through burning (see Annex1 for a list of papers and research in this subject). The most common BFR found in UK furniture, DecaBDE, has been made a Substance of Very High Concern under the EU’s chemical legislation, REACH. The chemical industry has replaced DecaBDE with a new BFR; however, it is possible that this too in time will be found to be a substance of concern. Aside from health and the environment, prices for chemicals used to meet the requirements of the match test have been rapidly rising in recent years; partly, this is due to the restrictions placed by REACH on BFRs, i.e. the chemical industry regularly produces a new BFR, for which it demands a higher price than the previous BFR.
20.	Strong consumer concern, along with lobbying by the Green Science Policy Institute in the USA, recently resulted in California’s (and de facto the USA’s) furniture flammability standard being changed so that in future it will exclude the use of FRs. Similar concern is growing in UK consumers. While BIS believes that the new California standard offers less fire safety than the FFRs, it is wise to anticipate growing consumer opposition to BFRs in products.
21.	In addition, it is likely that in the near future EU legislation will require that furniture containing potentially harmful substances (including BFRs) be disposed of safely. This could be an expensive process, especially in light of there currently being only two incinerators in the UK that can deal with the safe disposal of such products (e.g. in sofas).
22.	Finally, the FFRs are acknowledged as a barrier to trade in the EU but are allowed on safety grounds. For many years, the European Commission, recognising that house fires are not confined to the UK, tried to raise the EU standard to UK levels. However, a chief obstacle to this was some Member States’ objection to FRs in furniture. The Commission has recently indicated strongly that it will not make any more efforts to raise EU standards while the issue of FRs in furniture remains contentious. 
Main points of the proposed changes
23.	Main points are:
· Match test requirement for test filling materials to change from non-combustion modified foam to combustion modified foam, in one of two forms (see 24 below).
· Exemption from the cigarette test for any fabric which passes the match test. 
· Removal of the cigarette test for invisible linings.
· Regulation of lining fabrics which are directly behind the visible cover by incorporation into the new visible covers test (with the exemption of non-woven polypropylenes with weights of less than 90g/m² e.g. Corovin).
· Requirement to test currently unregulated materials within 40mm of the surface of the product via a modified version of the match test (see 27-29 and 34 below).
Details of the proposed changes
24.	Match resistance of visible covers will be established by testing over two types of filling: 
· Filling 1: Combustion modified polyurethane foam, as in the current test foam required for Schedule 5 Part 3 of the FFRs* (as amended 1989).  
· Filling 2: Combustion modified foam, as in the current test foam required for Schedule 5 Part 3*, plus 200 g/m2 thermally bonded sheet polyester fibre compliant with Schedule 2 Part 1 but not treated with a flame retardant.
(*Further description: melamine modified conventional polyether polyurethane foam; compliant with Schedule 1 Part 1; specification as in accordance with BS 3379:2005; density 24-26Kg/m3; hardness 115-150N; fatigue Class A.)   
25.	To operate as follows:
· Covers that meet the requirements using Filling 2 can be taken as also meeting the requirements using Filling 1.

· Covers that fail when tested over Filling 2 may be tested over Filling 1 provided that in the final product the cover material will be directly over foam (however, this does not include laminated or quilted fabrics over a very thin layer of foam). 

· Covers that will be used over any other filling than foam, or used where no filling is present (assuming the product contains some form of upholstery), will require testing over Filling 2. 

· For covers which do not meet the composition requirements of being >75% by weight of cotton, flax, viscose, modal, silk or wool, used separately or together and not coated with polyurethane or a polyurethane preparation and which have a lining fabric directly behind them, the visible cover in conjunction with the lining fabric shall be tested together over the appropriate filling. 

Changes to the regulation of lining fabrics 
26.	The proposal could present some issues where lining fabrics are required, i.e. because the lead time for supply could be increased by approximately one week. This is particularly the case for materials such as downproof covers. However, current market knowledge suggests that the outer covers for these types of compositions will not in fact present problems. The overall changes proposed may lead to removal of some lining materials. They also provide an exemption for non-woven polypropylenes with weights of less than 90g/m². (See Annex 2 for further details of the proposed test, including an indicative list of materials that can be exempted from it.)
Inclusion of currently unregulated materials within 40mm of the outer cover within the upholstery composite 
27.	This change may marginally increase testing costs, the exact degree of which will depend upon the number of materials present in any particular piece of furniture. But it should be remembered that these materials can be pre-certified on a material type basis, e.g. if 20 different weights of fibre board are produced with the same surface characteristics and ancillary finish, and the thinnest, lightest fibreboard passes the test, it is reasonable to assume that all 20 types of board will also pass. Similarly, BIS also intends to exempt from further testing:
· any standard materials which pass the test, and
· any materials which are placed under a standard material (cover fabric, lining fabric or other components) which passes the relevant test and which does not form a hole.
(See Annex 2 for further details, results of initial testing of these materials by Steve Owen of Intertek and an indicative materials exemption list.)
28.	The fact is that some highly flammable unregulated materials are currently placed in products which when coming into contact with a flame quickly negate the flame-resistance of the compliant cover fabric and foam filling. BIS is keen to ensure that in future products will not be more flammable than consumers expect them to be.
29.	As a further guidance measure, BIS/Intertek widely circulated an explanatory document in February 2014, setting out the details of the proposed test and the benefits it can bring (along the lines described above).
Evidence of the viability of the new match test
30.	Along with the testing undertaken by Steve Owen (see above), the Furniture Industry Research Association (FIRA) also conducted testing research on the proposed match test. Their results corroborate the viability of the new test and the approximate range of FR-reduction envisioned by BIS (see Annex 3).
More details on the benefits of the proposal changes
Greener UK furniture will be available sooner
31.	UK retailers and manufacturers have been reporting growing UK consumer concern about the actual and potential negative effects of FRs on human health and the environment. In November 2013, California introduced a new furniture flammability standard (TB117-2013) that means its furniture will not contain FRs in future. While BIS believes this standard offers poor fire safety compared with the FFRs, it is important nevertheless to note that public opinion in the USA contributed strongly to the change.

Cost savings

32.	The new match test, along with the removal of the cigarette test for fabrics that pass the match test, could bring savings to industry of roughly up to £50m per year (see Impact Assessment for details). Bringing forward this change means industry will therefore benefit from these savings earlier. BIS would like to stress, however, that this is very much an estimate and that we are looking to consultation returns to provide more accurate figures.

European flammability provisions

33.	While the European Commission has for many years expressed the desire to raise EU standards to the levels of the FFRs, it has always acknowledged that the main barrier to doing so is some Member States' opposition to FRs in furniture. As said above, the UK is obliged to notify the European Commission (which in turn notifies all Member States) of any intended changes to national regulations like the FFRs. Therefore, notifying Europe with a change that greatly reduces dependence on FRs will help the Commission's cause. Conversely, there is the distinct possibility that if we go back to Europe with an unchanged match test, we will receive strong criticism for perpetuating a trade barrier based on a test that requires the use of test foam that is in effect illegal in the UK and of a type that is not found in the final product.

Inclusion of currently unregulated materials

34.	The new test will include currently unregulated materials, such as webbing and card, that appear in furniture products within 40mm of the cover, and which can be highly flammable. The BBC 'Fake Britain' programme (broadcast January 2014) has made retailers highly concerned about providing furniture which could be unsafe; therefore, the new test will ensure only fully fire-safe products find their way into consumers' homes. (See Annex 2 for further background details, including a chart of initial testing undertaken by Steve Owen of Intertek on materials likely to be found in products.)

Correcting unforeseen failures under the current match test
35.	The new test will also solve the unforeseen situation in which some modern fabrics pass the current test in test conditions but can fail to perform in the finished product. Essentially, the current test requires cover fabrics to be placed directly against the test foam on the test rig. This means that on application of the small flame for 20 seconds, a dome of FR gas forms over the burn area, sealing it from outside oxygen. However, in the finished product, there are often elements present, e.g. a layer of fibre wrap between the cover and the foam, which allow the burn hole to spread wider, which in turn allows oxygen in and the fabric to continue burning beyond the two-minute limit of the test requirement. This effect was not so problematic when the FFRs were introduced, since most covers then were made from natural fabrics such as cotton which form a char layer when burned. The majority of UK furniture cover fabrics are now man-made, however, and do not contain this moderating char effect. The new test removes this discrepancy between test conditions and finished product by a combination of combustion-modified foam and the requirement to include a fibre wrap layer between the test foam and the cover fabric (unless the finished product comprises fabric placed directly against foam) – see description of Filling 1 and Filling 2 above. BIS wishes to stress that this effect could not have been predicted and it was also understandably obscured by the fact that fabrics pass the required test and are therefore legally supplied.

Preventing insufficiently chemically treated products getting into UK homes

36.	Trading Standards has discovered that significant amounts of cover fabrics for UK furniture are insufficiently treated with FRs by some chemical treatment processors. Because the current test composite can be sensitive to certain fabrics, there exists a perception in the industry that results are not reproducible for those types of fabrics. Also, that fabrics which are borderline in test are acceptable because the actual final composites will contain combustion modified fillings rather than the current non- combustion modified test foam. The non-combustion modified test filling has historically been considered as the margin of safety. Some processors then use this ‘margin’ to assume reasonable doubt upon failures in the current test, producing test passes for the fabrics. When Trading Standards use other test houses, however, the same fabric fails the test. In short, this means furniture has been reaching UK homes that is more ignitable than the consumer would expect. The new match test removes this margin of sensitivity, i.e. produces clear passes or fails. Borderline materials will still exist and will give similar borderline results but the perception of an acceptable risk of failure will be removed.

Disposal of products containing hazardous waste

37.	Retailers and manufactures are concerned about impending EU legislation that may require products, e.g. sofas, containing potentially harmful substances, including specified brominated FRs, to be disposed of safely. This is likely to be an expensive process; therefore, BIS is keen to provide manufacturers with a new match test as soon as possible, that should help reduce FR levels in furniture covers by around 50% (more with some fabrics).

Encouragement of new flame retardant technologies

38.	Because the new test is a 'real life' one, i.e. does not require ignitability of cover fabric to cater for highly flammable foam beneath it, materials not currently suitable for use in UK furniture covers will become so. This includes, for example, inherently flame-resistant fibres. Also, existing and emerging barrier technologies should in time help to cut out FR use altogether.

Additional costs
40.	BIS anticipates there will be some additional testing required for currently unregulated materials that appear within 40mm of the cover fabric; however:

· the test for unregulated materials is simple and cheap;
· given that many standard materials will always pass the test, BIS intends to publish regularly updated lists of materials which are therefore exempt from testing;
· materials placed under materials which are exempted and which are ‘protective’ placed will also be exempted;
· any additional costs will be greatly outweighed by savings made from reduced FR use and the exemption from the need for the cigarette test for most cover fabrics.
(See Annex 2 for further details.)
Bringing forward these changes
41.	For the past few years, BIS has been reviewing the FFRs overall, working closely with all stakeholders. BIS acknowledges, therefore, that some stakeholders would prefer to be consulted once, not twice, on the amendments to the FFRs. However, there is no overlap between the new match and cigarette test changes and the rest of the amendments, i.e. industry will not face additional burdens because there is a split in the timing of the amendments. The new test represents the biggest change in the amendments, as well as the point of greatest potential costs savings to industry; therefore, it will benefit from being considered in isolation to the other proposed amendments. 
42.	Also, as noted above, California/USA has recently changed its furniture flammability standard to exclude the use of FR chemicals. FRs are a growing concern in the UK and represent a stumbling block to the EU standard being raised. For these reasons, BIS believes that an early statement of the UK's intention to reduce the amount of FRs in our furniture will be received positively by UK consumers and the Commission/Member States, to pave the way for the rest of the amendments to be received more positively at a later date. 
Timing
43.	Subject to the results of this public consultation, BIS proposes to implement these changes in April 2015. 
Lead-in times
44.	The new match test/cigarette test will include suitable lead-in times to a) allow industry to develop new compliant products, and b) to sell off existing stock (compliant with the current tests). The final lead-in period will be determined by the feed-back BIS receives during the consultation period but this may be around 12-18 months from the implementation date.
Help with estimates
45.	BIS is aware that figures quoted in this document are very much rough estimates and we would be grateful therefore for more specific figures that industry might be able to supply. All such information will be kept anonymous and used to estimate over-all costs/savings to industry of the proposed changes (see "8. Consultation questions" below).



To discuss these proposed changes or comment on them please contact:

	Terry Edge - for general points
BIS, 4th Floor, Orchard One
1 Victoria Street, London SW1H 0ET
Tel:  0207 215 5576
Email: terry.edge@bis.gsi.gov.uk
	Steve Owen - for technical questions
Intertek,
The Warehouse 
Brewery Lane, Leigh WN7 2RJ
Tel: 01942 265700
Email: steven.owen@intertek.com






[bookmark: _Toc222902177][bookmark: _Toc287009282][bookmark: _Toc394509367]7. Consultation questions
46.	Below are the questions we would greatly appreciate your responses to. However, please enter your responses after each question where they are repeated in Annex 8. In addition, you will see there are some further more costs-focussed questions in the Impact Assessment at Annex 7: these too are repeated for responses in Annex 8.
Question 1: Do you think this proposal will achieve its aims of: helping to make UK furniture greener, save money to industry and making UK furniture more fire safe?

Questions 2: Do you think that paragraphs 19-2 accurately set out the need for a change to the current match test?

Question 3: Do you think the proposed changes are viable (paragraphs 23-29)?

Question 4: What are your views on the inclusion of currently unregulated materials (paragraphs 27-29)?

Question 5: Do you agree with the benefits BIS believes the changes will bring?

Question 6: What is your view on BIS’s reasons for bringing forward the changes (paragraphs 41-42)?

Question 7: General rating of the proposals.

Question 8: Do you have any other comments that might aid the consultation process as a whole?






[bookmark: _Toc222902178][bookmark: _Toc287009283][bookmark: _Toc394509368]8. What happens next? 
Following the conclusion of the consultation, BIS will publish a government response around mid-January 2015. This will provide detailed responses to all issues raised by consultees. The response will appear on the BIS website, including a link from the central BIS consultation webpages, with paper copies made available on request. 
Assuming the proposed changes are agreed, the amended Regulations will be laid in Parliament around February 2015, with a commencement date of April 2015. 
In addition, BIS will host an open day on 19th August 2014 at 1 Victoria Street, London SW1H 0ET. The purpose is to provide fuller details should they be required and to answer any questions you may have. If you would like to attend, please register your interest with:
John O’Shea, Tel: 020 7215 1285, email: John.O'Shea@bis.gsi.gov.uk.

[bookmark: _Toc394509369]
Annex 1: Brief list of reference material regarding the effects of FRs on health/environment

Flame retardants in food
[bookmark: _Toc394509370]Scientific Opinion on Polybrominated Biphenyls (PBBs) in Food 
http://www.efsa.europa.eu/de/efsajournal/pub/1789.htm
[bookmark: _Toc394509371]Scientific Opinion on Polybrominated Diphenyl Ethers (PBDEs) in Food 
http://www.efsa.europa.eu/en/efsajournal/pub/2156.htm
[bookmark: _Toc394509372]Scientific Opinion on Hexabromocyclododecanes (HBCDDs) in Food 
http://www.efsa.europa.eu/fr/efsajournal/pub/2296.htm
[bookmark: _Toc394509373]Scientific Opinion on Tetrabromobisphenol A (TBBPA) and its derivatives in food 
http://www.efsa.europa.eu/en/efsajournal/pub/2477.htm
[bookmark: _Toc394509374]Scientific Opinion on Brominated Flame Retardants (BFRs) in Food: Brominated Phenols and their Derivatives 
http://www.efsa.europa.eu/en/efsajournal/pub/2634.htm
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: _Toc394509375]Scientific Opinion on Emerging and Novel Brominated Flame Retardants (BFRs) in Food 
http://www.efsa.europa.eu/en/efsajournal/pub/2908.htm

Flame retardants in humans, house dust, etc

Study on Toxic Exposure and Health Risks to US Firefighters
http://www.meriresearch.org/RESEARCH/Publications/FirefighterStudyHighlights/tabid/361/Default.aspx
Indoor Contamination with Hexabromocyclododecanes, Polybrominated Diphenyl Ethers, and Perfluoroalkyl Compounds: An Important Exposure Pathway for People?



[bookmark: _Toc394509376]In Utero and Childhood Polybrominated Diphenyl Ether (PBDE) Exposures and Neurodevelopment in the CHAMACOS Study
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3569691/
[bookmark: _Toc394509377]Prenatal Exposure to PBDEs and Neurodevelopment
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2866690/
[bookmark: _Toc394509378]Prenatal Exposure to Organohalogens, Including Brominated Flame Retardants, Influences Motor, Cognitive, and Behavioral Performance at School Age
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2799472/
Advisory Committee on Hazardous Substances: opinion on decabrominated diphenyl ether (decaBDE):
http://archive.defra.gov.uk/environment/quality/chemicals/achs/documents/achs-decaBDE-opinion-100923.pdf
[bookmark: _GoBack]Stockholm Convention: submissions from nations on (decaBDE):
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC9/POPRC9Followup/decaBDESubmission/tabid/3570/Default.aspx


[bookmark: _Toc394509379] 
Annex 2: Brief summary of results of comparing Schedule 5 Part 1 of the FFRs and the new proposed match test & indicative exemptions list for unregulated materials within 40mm of the cover
Brief summary of results of comparing Schedule 5 Part 1 and the new match test: 
Initial testing was undertaken by Steve Owen (Intertek) towards confirming the arguments proposed in this document, resulting in the following key points:
· Fabrics which pass the current Schedule 5 Part 1 match test always pass the new test.

· With Schedule 5 Part 1 compliant covers, failures were found in final composites when used over easily ignitable items. When these items are removed, passes are achieved. Clearly, each type of easily ignitable item only needs to be tested once. Removing such items improves the overall fire performance of the product. 

· Lining fabrics could change results of the new test and hence their inclusion is required.

Results of Initial testing:
Lining Fabrics
 
	Outer cover
	FR Treated
	Lining Fabric
	FR Treated
	Filling Type
	Cover only result
	Cover + Lining fabric result

	100% Cotton
	Yes
	100% Cotton
	No
	Sheet Fibre + PU
	Pass
	Pass

	100% Polyester
	No
	100% Cotton
	No
	Sheet Fibre + PU
	Pass
	Fail

	100% Cotton
	Yes
	100% Polyester
	No
	Sheet Fibre + PU
	Pass
	Pass

	100% Cotton
	Yes
	100% Cotton
	No
	PU
	Pass
	Pass

	100% Polyester
	No
	100% Cotton
	No
	PU
	Pass
	Fail

	100% Cotton
	Yes
	100% Polyester
	No
	PU
	Pass
	Pass


 
Extremes of compositions were selected here so as to emphasise the distinct possibility that if lining fabrics are excluded from the new test method, a reduction in safety is possible.
 
Materials near the outer cover
 
Several materials which may be in common use internally and within 40mm of the outer cover of furniture were tested. Some of the results are given below.
 
	Material Type
	Ignition / Non-ignition

	Cardboard – compressed, approx 3mm
	Non-ignition

	Cardboard – compressed, approx 2mm
	Non-ignition

	Cardboard – corrugated, approx 2mm
	Ignition

	Paper – approximately 120gsm
	Ignition

	Card – approximately 200gsm
	Ignition

	ABS Plastic – approx 2mm thick
	Non-ignition

	Plywood – 3 ply, approx 3mm thick
	Non-ignition

	Pine wood – approximately 10mm thick
	Non-ignition

	Chipboard – approximately 10mm thick
	Non-ignition

	Fibreboard – approximately 5mm thick
	Non-Ignition

	5mm Fibreboard with polymeric coating
	Ignition

	Lining fabric, 100% Cotton, 160gsm
	Ignition


 
Comparison of results between Schedule 5 Part 1 & the proposed new match Test
 
For brevity, the following results are summarised in two sections below.
 
Section 1

Schedule 5 Part 1 Pass ≥ Proposed Match Test Pass

This means that fabrics which pass the Schedule 5 Part 1 match test will usually pass the proposed new match test, but fabrics which meet the proposed new match test may not meet the requirements of the Schedule 5 Part 1 test. Testing of some fabrics has proven this statement.
 
	Cover material type
	Schedule 5 Part 1 test
	Proposed new match test

	100% Polyester (Backcoated)
	Pass
	Pass

	50% Polyester, 50% Cotton
	Pass
	Pass

	100% Cotton
	Pass
	Pass

	100% Acrylic
	Pass
	Pass

	100% Wool (200gsm)
	Pass
	Pass


 
Section 2

Full set of measures in relation to materials within 40mm of the visible cover + new proposed match test ≥ Schedule 5 Part 1 pass

This section follows careful selection of materials to identify the most sensitive composites which may be modelled. Issues arose primarily in relation to synthetic materials.
 
	Cover material type
	Schedule 5 Part 1 test
	Proposed new match test

	100% Polyester (Inherently Flame Retardant)
	Fail
	Pass

	50% Polyester, 50% Cotton
	Pass
	Pass

	100% Cotton
	Pass
	Pass

	100% Acrylic
	Pass
	Pass

	100% Wool (180gsm)
	Fail
	Pass


 
	Cover material type (Thermoplastic)
	Material close to cover in composite
	Filling material
	Proposed new match test

	100% Polyester (Backcoated)
	Paper (Ignition in test as above)
	Loose fill polyester (20Kg/m³)
	Fail

	100% Polyester (Backcoated)
	None
	Loose fill polyester (20Kg/m³)
	Pass

	100% Polyester (Inherently Flame Retardant)
	Paper
	Loose fill polyester (20Kg/m³)
	Fail

	100% Polyester (Inherently Flame Retardant)
	None
	Loose fill polyester (20Kg/m³)
	Pass


 

Unregulated materials within 40mm of the cover: indicative exemptions list

BIS intends to publish a regularly updated list of materials that will be exempted from testing because they have been show to always pass the test. There are two types of exemption: 

· materials which in themselves are exempted;

· materials which are under exempted materials that they do not form a hole when tested, termed  ‘protective’ coverings.

It is intended that the amended FFRs will contain descriptions to the effect:

“The criteria for failure shall be any flaming which continues for more than 10 seconds after the removal of the ignition source and any smouldering which continues for more than 120 seconds. Hole formation in the test sample should be recorded; materials which do not form a hole are classed as ‘protective’. ‘Hole’ means the absence of the material in an area greater than 2mm2.”

Below is an indicative list of exemptions, following research testing by Steve Owen.

In the table below, all the materials in the left hand column would be exempted from testing and any materials underneath them which they are protecting would also be exempted from testing.


	Material
	Class

	Ferrous Metals & Alloys  - All varieties and thicknesses > 0.5mm
	Protective

	Non-Ferrous Metal Alloys, Copper & Aluminium – All varieties and thickness > 0.5mm
	Protective

	Sheet Card – All varieties (but not corrugated) and thickness > 1.0mm
	Protective

	Fibre Board – All varieties and thickness > 1.0mm
	Protective

	Chipboard – All varieties and thickness >1.0mm
	Protective

	Hard & Soft Wood – All varieties and thickness > 1.0mm
	Protective

	Plywood – All varieties and thickness > 1.0mm
	Protective

	Stone – All types and thicknesses
	Protective

	Plaster
	Protective



Further results of Intertek’s testing of currently unregulated components:



 

[bookmark: _Toc394509380]Annex 3: Results of FIRA’s research into the proposed test changes
BIS is grateful to Phil Reynolds and Tristine Hargreaves of FIRA for the attached test results.








[bookmark: _Toc394509381]Annex 4: Additional background detail
The proposed new match test
For the past 18 months, BIS has explored ways in which FR levels in UK furniture might be reduced, without lowering fire safety levels. Steve Owen of Intertek has worked with BIS on alternative test methods which could achieve this goal. In July 2013, BIS circulated for informal consultation a discussion paper on a new match test, detailing five possible options. The paper looked at all the testing requirements for possible avenues for reducing FR use and saving costs, and concluded that the most viable was Schedule 5, Part I. 
BIS acknowledged that the paper was necessarily a little complex. Nevertheless, BIS received 11 (mostly detailed) responses from a mixture of retailers/manufacturers, test houses, enforcement officers, trade associations and consultants. All were positive about BIS's intention to reduce FR levels in UK furniture. Eight were supportive of our alternative match test (despite it being in a basic form at that stage). Of the remaining three, two were overall positive with some concerns; one was mostly negative. Of those who expressed a preference, Option 3 (see below) was the most popular and the one BIS also preferred. 
Option 3 proposed the substitution of combustion modified foam for non-combustion modified PU foam in the match test filling requirement, and to include currently unregulated lining fabrics and any 'easily ignitable' materials which may sit between the cover fabric and the foam fillings of a product, e.g. cardboard sheeting. This measure clearly will involve some extra testing; however, BIS believes this additional cost is more than offset both by the reduction of testing required under the cigarette test and cost savings made from a reduction in levels of chemicals used to meet the requirements of the new match test. Also, as stated above, BIS/Intertek have subsequently discovered that most materials which pass this extra test can be permanently exempted from testing. 
Potential savings from the amendments
The Impact Assessment at Annex 7 sets out BIS's estimates of the potential savings industry may make from the proposed match test. These are based on an estimate (based on figures supplied by manufacturers and treatment processors) that the cost of treating cover fabric with FRs is around £1.30p per metre (but can be higher for some fabrics), dependent on sales volumes, i.e. SMEs ordering smaller amounts of treatment will tend to pay quite a lot more than larger companies. Of this cost, about half represents the cost of chemicals. BIS believes the range of savings on this basis to be between £17m and £50m per year, with £50m per year as the best estimate. 
However, the Impact Assessment points out that these figures are uncertain and BIS therefore welcomes more accurate costs details from industry.
Key impacts and future direction of testing
Impact on use of FRs 
Industry may need to reassess the amount of FRs required to achieve compliance (See Annex 3 for FIRA’s initial findings in this area). In order for any research undertaken in this area to be fully effective, however, a full chemical analysis of any back-coating mixtures added to test fabrics will be essential. This is in light of Trading Standards' experience that the misapplication of FR treatments to fabrics for the purposes of the FFRs is a not an uncommon problem in the UK.  
Some manufacturers will be able to modify fibre compositions to achieve compliance with little or no FRs (e.g. the nursery furniture industry, where the presence of FRs is seen as increasingly undesirable by consumers). BIS also intends to encourage research into new barrier technologies that could reduce FR use even further.
Impact on fire safety 
It could be argued that reducing levels of FRs will make fabrics more ignitable. However, it's important to bear in mind that the match test is intended to achieve a relative rather than an absolute level of safety. Also, the range of products covered by the FFRs is broad. For example, with products from which the occupant is unable to free themselves (e.g. moses baskets, push chairs), non-ignitability is paramount. By contrast, with products that pass the test by virtue of a Schedule 3 interliner, it would seem non-ignitability is not so important.  
As stated above, BIS believes the new match test will in fact make products more fire-safe: by removing the risk of covers that pass the test itself but which can be ignitable on the finished product; by removing the 'margin' of sensitivity for some fabrics under the current test which allows for under-treatment with FRs and therefore potentially unsafe covers; and by including currently unregulated materials that appear in products and which can be highly flammable.
Future Direction of Testing 
In future, it may be possible to deregulate some filling materials, e.g. if the barrier techniques employed were made more robust. This would offer manufacturers an alternative that could further reduce FR use, by utilising both alternative materials and component design. Additionally, current US research suggests that barrier techniques can significantly increase the time taken for furniture to reach peak heat release rate. This, linked to the growing prevalence of smoke detectors and alarms may form a key element in balancing the non-ignitability of furniture against the fiscal cost of non-lethal fires, and the lethality of fires against the use of FRs. In these cases, it may be possible to allow for the option of a full scale test (in US style) so that FR usage could be significantly reduced and concentrated in areas where it is most effective.
[bookmark: _Toc287009284]

[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: _Toc394509382]Annex 5: Consultation principles
The principles that Government departments and other public bodies should adopt for engaging stakeholders when developing policy and legislation are set out in the consultation principles: 
http://www.cabinetoffice.gov.uk/sites/default/files/resources/Consultation-Principles.pdf
[bookmark: _Toc222902180][bookmark: _Toc287009285]
Comments or complaints on the conduct of this consultation
If you wish to comment on the conduct of this consultation or make a complaint about the way this consultation has been conducted, please write to:
Angela Rabess 
BIS Consultation Co-ordinator, 
1 Victoria Street, 
London 
SW1H 0ET 

Telephone Angela on 020 7215 1661
or e-mail her at: angela.rabess@bis.gsi.gov.uk

[bookmark: _Toc222902181][bookmark: _Toc287009286][bookmark: _Toc394509383]
Annex 6: List of individuals/organisations consulted
Retailers, manufacturers



14
360
AHF
Air Plants Dust Extraction Ltd
AIS
Appraise PTC
Argos
Asda
B&Q
British Velvets
Buoyant Upholstery
Debenhams
DFS
Dunelm
Furniture Village
Glencrest Seatex Ltd
H & C Whitehead Ltd
Habitat
Hobbycraft
Home Retail Group
House of Fraser
IKEA
J D Williams
John Cotton
John Lewis
Laura Ashley
Leisure Plan
Maclaren
Made.com
Mamas & Papas
Marks & Spencer
Matalan
Meadowmead
Mothercare
Next
Orangebox
Poundstretcher
Quality Furniture Company
Relyon
Sainsbury’s
SCS
Shop Direct
Sofaworks
Steinhoff International
Tesco
The Range
The White Company
Toys R Us
Waitrose
Welbeck House Ltd
Wilko
WorldStores


Trade Associations, accreditation services, consultants, fire rescue services, consumer organisations


The Association of Master Upholsterers and Soft Furnishers (AMUSF)
Baby Products Association (BPA)
Bedfordshire and Luton Fire and Rescue Service
Birmingham University
Bob Graham
Bolton Consultancy
Bolton University
Brevia
British Furniture Manufacturers (BFM)
British Independent Retailers Association (BSSA)
British Plastics Federation
British Retail Confederation (BRC)
British Shops and Stores Association (BSSA)
British Standards Institute
Burson-Marsteller UK
Cancer Prevention Society
Catherine Levin
Cheshire Fire and Rescue Service
Chief Fire Officers’ Association
Child Accident Prevention Trust (CAPT)
David Hawkridge
David King
David Waite
Derbyshire Trading Standards
Dorset Fire and Rescue Service
East Sussex Fire and Rescue Service
Eric Guillaume
European Man-Made Fibres Association
Fire and Rescue Statistics Users Group
Fire Brigades Union
Fire Safety Platform
Furniture Industry Research Association (FIRA)
Green Textile Consultants
Greenstreet Berman Ltd
Legaleyes
Leicester Trading Standards
Leisure & Outdoor Furniture Association (LOFA)
LGC
London Fire Brigade
National Bed Federation (NBF)
National Childrenswear Association (NCWA)
No-Burn Europe
Northamptonshire Trading Standards
Prof. A. R. Horrocks
Royal Society for the Prevention of Accidents (RoSPA)
Trading Standards Institute (TSI)
UCLAN
UK Fashion & Textile Association (UKFT)
United Kingdom Accreditation Service (UKAS)
United Kingdom Textile Laboratory Forum (UKTLF)
World Textile Information Network


Test Houses, chemicals companies, treatment processors and others


Bradford Textile Society
Bureau Veritas
Chemtura
Clarkson Textiles
FRETWORK
Greenurethanes
Howorth’s Textiles
Intertek
National Composites Centre
SATRA
Solvay
Texchem
Textile Laboratory Services
West Yorkshire Joint Services
Westbridge Fabrics


Other Government Departments/Agencies


Cabinet Office
Defra
Department for Communities and Local Government
Environment Agency
Food Standards Agency
Foreign Office
Health and Safety Executive
Northern Ireland Executive
Public Health England
Republic of Ireland Government
Scottish Executive
Welsh Assembly



Others


California Department of Consumer Affairs (US)
Consumer Product Safety Commission (US)
Department of Toxic Substances Control (US)
Danish Standards Committee for Furniture
DG Sanco, European Commission
Environment Protection Agency (US)
Green Science Policy Institute (US)
International Dyer









[bookmark: _Toc222902182][bookmark: _Toc287009287][bookmark: _Toc394509384]
Annex 7: Impact Assessment of proposed amendments to schedule 5 - the match test - part 1 and schedule 4 - the cigarette test - of the furniture and furnishings (fire) (safety) regulations 1988
	Title:
Furniture Fire Regulations Amendment

[bookmark: IANo]IA No:      

Lead department or agency:
Department for Business, Innovation and Skills

Other departments or agencies: 

		[bookmark: _Toc394509385]Impact Assessment (IA)

	Date: 

	[bookmark: Stage]Stage: Consultation

	Source of intervention: Domestic

	Type of measure: 

	
Contact for enquiries: Terry Edge 
020 7215 5276

	

	

	

	

	

	




	[bookmark: _Toc394509386]Summary: Intervention and Options 

	[bookmark: _Toc394509387]RPC Opinion: 

	

	[bookmark: CostText]Cost of Preferred (or more likely) Option

	Total Net Present Value
	Business Net Present Value
	Net cost to business per year (EANCB on 2009 prices)
	In scope of One-In, Two-Out?
	Measure qualifies as


	£160-470m
	£160-470m
	- £15-43m
	[bookmark: IAInScopeInOut]Yes
	Out

	[bookmark: Summary1][bookmark: IAIOA1]  What is the problem under consideration? Why is government intervention necessary? 

The Furniture and Furnishings (Fire) (Safety) Regulations 1988 (FFRs) are expected to be substantively updated, by the earliest in 2016. However, government intervention is required now to amend the flammability match test requirement that in practice has led to furniture producers and retailers using large amounts of environment- and health-damaging flame retardant chemicals. The intervention tackles a government failure to amend regulation to technological advances and changes in industry practice; to minimise the cost to business. The new match test reduces the cost of meeting safety requirements to ensure furniture is fire resistant, and has been developed from performance evidence gained by research sponsored by BIS.  A further cost saving was identified in light of test house evidence, BIS intends to exclude most furniture cover fabrics from the FFRs' cigarette test, on the grounds that if they pass the match test, they will automatically pass the cigarette test.

	
What are the policy objectives and the intended effects?

1. To maintain and improve the current high levels of fire safety of UK domestic upholstered furniture, which prevents injury and the loss of life. 

2. To reduce the cost to business of meeting the flammability requirements of the FFRs.

3. To reduce the use of flame retardant chemicals, on health and environmental grounds.  





	[bookmark: IAIOQ3][bookmark: Summary3]What policy options have been considered, including any alternatives to regulation? Please justify preferred option (further details in Evidence Base)

Option 1, 'Do nothing' - This would not meet the 2nd & 3rd policy objectives. Industry will not benefit from technological progress that reduces costs. This is because the current match test does not allow for compliance to be met through the ignition resistance of the overall composite of flame-resistant fillings and cover fabrics (i.e. the ignition resistance currently required of the cover fabric alone is unnaturally high). Therefore, manufacturers will continue to use more flame retardants than is necessary (with the new test). Also, in the course of researching the proposed new test, BIS has discovered that in some cases, fabrics which pass the current match test under test conditions do not always comply in practice, in the finished product. Which means this option is not viable for the 1st objective either. In addition, BIS intends to include currently unregulated materials within 40mm of the cover fabric, thereby making furniture safer, i.e. because some of these materials (such as some forms of webbing) can be highly flammable and negate the benefits of the current match test.

Option 2, [preferred option] 'Introduce a new flammability test now' - Brings early and significant cost reductions to industry and puts the government ahead of growing concern over flame retardants. Costs will be reduced in two ways: 

1. The tests have been amended to reflect changes in materials standards, reducing the amount and cost of chemicals currently used in meeting the flammability requirement of the FFRs.
2. By introducing a change to the cigarette test, effectively excluding most fabrics (on the basis if they pass the match test, they will automatically pass the cigarette the test), bringing further savings to industry.

Option 3, 'Implement all Regulatory changes at the same time' - Delay the new flammability test and cigarette test amendments by one year to 2016 so they are implemented at the same time as the rest of the amendments to the FFRs. Transition costs may be reduced compared to option 2 but this would delay the majority of savings, meaning industry would benefit later than for option 2. 
Option 4, 'Revoke the Regulations' - This would mean relying on the existing EU safety provisions which have lower fire resistance requirements than the UK's. This would lead to an increase in fire deaths and injuries compared to the ‘do nothing’ baseline. This option was not taken further and is not costed in this Impact Assessment given the risk to consumer safety, as detailed in the Rationale for Intervention below.









	Will the policy be reviewed?  Yes.   If applicable, set review date:   2020.

	[bookmark: Summary4]Does implementation go beyond minimum EU requirements?
	  Yes

	Are any of these organisations in scope? If Micros not exempted set out reason in Evidence Base.
	Micro
Yes
	< 20
 Yes
	Small
Yes
	Medium
Yes
	Large
Yes

	What is the CO2 equivalent change in greenhouse gas emissions? 
(Million tonnes CO2 equivalent)  
	Traded:   
N/A
	Non-traded:   
N/A


[bookmark: SignOfftext]
I have read the Impact Assessment and I am satisfied that, given the available evidence, it represents a reasonable view of the likely costs, benefits and impact of the leading options.
	[bookmark: IASignedBy]Signed by the responsible :
	
	 Date:
	     



[bookmark: _Toc394509388][bookmark: EvidenceHead]Summary: Analysis & Evidence - Policy Option 2
Description:  Introduce a new flammability test now
FULL ECONOMIC ASSESSMENT
	Price Base Year  2014
	PV Base Year  2014
	Time Period Years  10
	Net Benefit (Present Value (PV)) (£m)

	
	
	
	Low: £160m
	High: £470m
	Best Estimate: £160-470m



	COSTS (£m)
	Total Transition 
	(Constant Price)	Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Cost 
(Present Value)

	Low 
	£0.2m
	   2
	0
	0

	High 
	£0.2m
	
	0
	0

	Best Estimate

	£0.2m
	
	£0.00
	£0.00

	Description and scale of key monetised costs by ‘main affected groups’ 
[bookmark: OLE_LINK16]£200k familiarisation cost to furniture manufacturers. 

	Other key non-monetised costs by ‘main affected groups’ 
Cost of familiarisation with the legislation to other groups, such as public bodies and other businesses that could be affected. Risks for increased costs or reduced benefits considered below were: increased risk of fires, cost savings not being passed on from test houses to manufacturers and transition costs. 

	BENEFITS (£m)
	Total Transition 
	(Constant Price)	Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Benefit 
(Present Value)

	Low 
	£0.0
	0
	£19m
	£164m

	High 
	£0.0
	
	£55m
	£473m

	Best Estimate

	£0.0
	
	£19-55m
	£160-470m

	Description and scale of key monetised benefits by ‘main affected groups’ 
Assuming between 65 and 130 million metres of fabric is treated every year in the UK then cost savings to business, assuming a 20-50% reduction in the cost of flame retardant chemicals, would be in the order of £11.5m to £47.5m a year. This benefit accrues to furniture manufacturers selling to the UK market and derives from a saving on the process of treating fabrics so they can meet the 'match test' requirements of the FFRs. In addition, it is assumed that the cost of testing fabrics to the cigarette test will be reduced by £7.5m giving a total range of £19m to £55m annual savings. 




	Other key non-monetised benefits by ‘main affected groups’ 
The reduction of 20-50% of flame retardant chemical costs in UK furniture could make UK companies more competitive in the EU non-domestic market, since EU FR regulations are less stringent (i.e. while most Member States don't want FR chemicals in their domestic furniture, the higher flammability requirements for their non-domestic furniture mean some FR use is essential). There are also considerable health benefits that may result from this reduction in flame retardant use. Research projects show that brominated FRs accumulate in fauna, and are present in human blood and breast milk. Public concern about this issue in the US has directly affected fire safety policy there, and industry in the UK inform us there is growing public concern here too. 

Industry has also indicated that the cost of chemicals used in treatment may rise in the future, which has not been factored in to the current calculations, for example one large UK furniture producer said they will be paying £2 per metre for treatment by the time the new test is implemented (up from £1.30 per metre now).

	Key assumptions/sensitivities/risks	Discount rate (3.5%)

	3.5

	
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Two alternative methodologies were used to derive the range. The consultation looks to improve the current evidence base but given the information available, a range is given to indicate the order of magnitude. The key uncertainty is how to estimate the amount of fabric treated by UK manufacturers of furniture, which using the two methodologies, gives a range of 65 to 130 million metres per annum. Cost savings from treatment also have been estimated to range between 11.5p to 32.5p, enlarging the range further. The cost saving and annual demand for treated fabric are the key sensitivities; a full discussion on the alternative methodologies and a list of all the assumptions is discussed below. 




BUSINESS ASSESSMENT (Option 1)
	Direct impact on business (Equivalent Annual) £m: 
	In scope of OIOO?
	  Measure qualifies as

	Costs: £0.00
	Benefits: £15-43m
	Net: - £15-43m
	Yes
	Out





[bookmark: _Toc394509389]Summary: Analysis & Evidence - Policy Option 3
Description:  Implement all Regulatory changes at the same time
FULL ECONOMIC ASSESSMENT
	Price Base Year  2014
	PV Base Year  2014
	Time Period Years  10
	Net Benefit (Present Value (PV)) (£m)

	
	
	
	Low: £140m
	High: £420m
	Best Estimate: £140-420m



	COSTS (£m)
	Total Transition 
	(Constant Price)	Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Cost 
(Present Value)

	Low 
	£0.2m
	2
	0
	0

	High 
	£0.2m
	
	0
	0

	Best Estimate

	£0.2m
	
	£0.00
	£0.00

	Description and scale of key monetised costs by ‘main affected groups’ 
Initial estimate of £200k familiarisation cost to furniture manufacturers.


	Other key non-monetised costs by ‘main affected groups’ 
Cost of familiarisation with the legislation to other groups, such as public bodies and other businesses that could be affected. 

	BENEFITS (£m)
	Total Transition 
	(Constant Price)	Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Benefit 
(Present Value)

	Low 
	£0.0
	0
	£17m
	£145m 

	High 
	£0.0
	
	£50m
	£418m

	Best Estimate

	£0.0
	
	£17-50m
	£140-420m

	Description and scale of key monetised benefits by ‘main affected groups’ 
As with option 2 but benefits are delayed by 1 year. The benefit of introducing all amendments to the Furniture Fire Regulations Amendments at the same time, through lower familiarisation costs, is not included. This is because the benefits and costs of future amendments are not considered in this IA, since they are still being considered, therefore familiarisation costs are also not considered.




	Other key non-monetised benefits by ‘main affected groups’ 
As with option 2

	Key assumptions/sensitivities/risks	Discount rate (%) (3.5%)

	3.5

	As with option 2




BUSINESS ASSESSMENT (Option 2)
	Direct impact on business (Equivalent Annual) £m: 
	In scope of OIOO?
	  Measure qualifies as

	Costs:      
	Benefits: £13-38m
	Net: - £13-38m
	Yes
	Out



[bookmark: _Toc394509390][bookmark: EvidenceBase]	Evidence Base 
1.	Background to the Furniture and Furnishings (Fire) (Safety) Regulations  
1.1	The Furniture and Furnishings (Fire) (Safety) Regulations 1988 (FFRs) provide flammability performance levels for all UK domestic upholstered furniture, e.g. sofas, chairs, cushions, pillows, mattress fillings, etc. While the FFRs do not stipulate any particular route to compliance, in practice manufacturers mostly choose to use Flame Retardants (FRs) as the most cost-effective solution.
1.2	The FFRs are highly successful in preventing injury and loss of life. A BIS-commissioned report in 2009 shows that the current regulations were annually saving around 54 lives, preventing around 800 injuries, over 1,000 fires. These savings to health and property were valued at around £140m per year[footnoteRef:2]. Therefore, any changes to the regulation have the primary objective of consumer protection and safety. [2:  "A statistical report to investigate the effectiveness of the Furniture and Furnishings (Fire) (Safety) Regulations 1988" by Greenstreet Berman Ltd 2009, commissioned by BIS.] 

1.3	Enforcement of the FFRs is the responsibility of Trading Standards, with powers derived from the primary legislation, the Consumer Protection Act 1987. Regular exercises by Trading Standards reveal that a constant threat to UK consumers is from non-compliant furniture imports, because most of the rest of the world provides little flammability protection for upholstered products.
2.	What is the problem?
2.1	The FFRs are have not been updated (aside from minor amendments) since 1988 and stakeholders (e.g. industry, the fire service, Trading Standards), while strongly supportive of the FFRs, have often lobbied for an update. For the past three years, BIS has been working closely with all key stakeholders on a review of the FFRs and the amended regulation could be in place by 2016. Over the past year or so, however, evidence for the ill effects of FRs on health and the environment has been growing, so much so that in the USA, California has made changes to its furniture flammability standard (used across the USA) which will obviate the use of all FRs, which may compromise the safety of consumers (see 5.4). There are signs in the UK (from press and consumers) that consumer concern over the chemical treatment of furniture is growing here too. 
2.2	The current flammability tests required by the FFRs are: match and cigarette tests for cover fabrics and the 'crib 5' test for filling materials. Some FRs are needed for filling materials; however, these are largely non-contentious. More potentially/actually harmful FRs - particularly the brominated variety (BFRs) - are used to meet the stringent requirements of the match test. These are applied either by impregnating the fabric or by 'backcoating' it. There is growing evidence that a) BFRs are worn away during normal use, getting into house dust and b) damage the environment by releasing toxins and dioxins when burnt or dumped in landfill at end of life (see Annex 1 above for evidence linking chemicals with environmental and health outcomes).
2.3	The current FFRs match test (see text box) requires cover fabrics to be tested over highly-flammable (and now illegal in the UK) polyurethane foam fillings. This means the additional flame resistance supplied by the combustion-modified fillings that are present in the final product is not utilised, leading to a higher than necessary ignition resistance standard in the cover fabrics (and more chemicals used to meet it). 
Box 1: The match test
· The current match test under the FFRs requires cover fabric to be tested over highly flammable polyurethane foam. However, this foam would not pass the FFRs filling test, i.e. it is not found in furniture sold in the UK. The EU match test, by contrast, requires cover fabrics to be tested over the same combustion-modified foam that appears in final products, which is the basis of BIS's new proposal. The proposed new match test will be undertaken over representative actual foam fillings. This will reduce the amount of flame retardant chemicals needed to pass the match test; the same safety level previously tested for will be met with less chemicals in cover fabrics.
· The current test serves two purposes: to reduce the ignitability of the cover fabric and to protect the filling material underneath. The current test does not take account of the fact that the combustion-modified foam present in the actual product reduces the ignitability of the cover fabric and is also, by its nature, more protected than the test PU foam.

Box 2: The cigarette test

· We also intend to modify the existing cigarette test, essentially to exclude most fabrics from having to be tested. This is because the cigarette test is less stringent than the match test and many fabrics have never failed the test. The main reason they do not fail the cigarette test is because they must also pass the match test, which is a much more severe test.  

3.	What solution is proposed?
3.1	BIS intends to introduce to the FFRs a new flammability match test (see text box) which, while maintaining current safety levels, will allow manufacturers to reduce FR use by between 30%-50%[footnoteRef:3]. Based on the assumptions detailed below this could lead to an annual un-discounted saving of between £19m and £55m  A best estimate is not currently given due to the uncertainty of the data available. BIS hopes this consultation IA will elicit evidence to improve the robustness of these estimates. [3:  Estimate provided by both Intertek, one of the UK's largest test houses, and Clarkson Textiles, the largest chemical treatment company in the EU, verified by further testing undertaken by the Furniture Industry Research Association (see Annex 3 above).] 

3.2	We believe that if we make compliance possible with less FR chemicals, industry will be encouraged to explore other means of achieving flame retardance, e.g. inherently flame-retardant fabric fibres, which require no treatment at all. This is because we are removing the need to test fabrics over highly flammable polyurethane but instead testing the whole product including the foam filling that will be used. The new test should also encourage manufacturers to explore compliance through design. Long-term, for example, BIS intends to encourage and support research into new 'barrier' technology (currently used for mattresses in the USA) which does not require the use of any FR chemicals.
3.3	A discussion paper based around the proposed new draft match test and amendment to the cigarette test was circulated to key stakeholders in July 2013, and received very positive support. There were some concerns, which BIS believes were mostly down to the discussion paper being (necessarily) somewhat complex as it needed to provide, with explanation, several options. 
3.4	Regarding our plans to exclude most fabrics from the cigarette test - this was agreed by a group of prominent test house experts in a workshop meeting with BIS. Essentially, any fabric which passes the match test will automatically pass the cigarette test (because the match test is more severe). When the FFRs were introduced, this was not foreseen, and has become apparent over the years with the results of multiple testings.
3.5	The proposed new match test was discussed with various experts over a two-day period at IKEA's research establishment in Almhult, Sweden. IKEA have strong green credentials and took a great interest in BIS's proposal, e.g. because it can allow them to use a greater range of cover fabrics that at present (they do not use BFRs in furniture, thereby restricting the range they can offer in the UK). IKEA were strongly supportive of the veracity of the test requirements, commenting that it was highly competent. They foresee that it could support some of their new technologies, too.
4.	Rationale for intervention
4.1 	Government intervention is necessary to amend a flammability test requirement that in practice has led to furniture producers and retailers using large amounts of flame retardant chemicals to comply with the regulations. The new test reduces the cost of meeting safety requirements to ensure furniture is fire resistant, in light of new performance evidence gained by research sponsored by BIS. BIS believe the fire safety of UK consumers should not be left to existing EU legislation[footnoteRef:4] as that would mean the standard of fire safety in furniture will fall, increasing the risk of loss of life. Quantifying the risk to loss of life is difficult as there are issues with data collection across European comparators but the UK is widely recognised as having an excellent fire safety record for furniture within the EU.   [4:  EU furniture flammability falls under the General Product Safety Directive. This requires suppliers to ensure their products are safe. Safety is demonstrated by recommended standards. The recommended standard in this case is EN 1021 Parts 1&2, which provides a match and cigarette test based originally on the FFRs (with slight differences). There is no fillings test. BIS understands, from test houses and standards-makers from other Member States, that most EU furniture at best complies with the cigarette test, which is the weakest of the two. ] 

4.2	The European Commission has frequently stated its intention to raise the EU standard to UK levels. However, it has recently acknowledged that a stumbling block to acceptance from some Member States is that such high standards tend to require the use of FR chemicals in furniture. The Commission has found it difficult to prove that the chemicals used in furniture (particularly BFRs) are not harmful; indeed, as said above, evidence is growing that in fact they can be damaging to health and the environment. In short, the new test will also help the Commission in that the new match test will considerably reduce FR use. BIS officials visited the Commission to discuss these proposed changes in April 2014. The Commission (DG SANCO) expressed strong enthusiasm of the direction the UK is taking; however, they also made it clear that the increasing concern about FR chemicals in Europe means they are not as willing as before to push for a rise in standards until this issue is addressed.
	Note on the effects of FRs on human health and the environment
4.3	There is a growing literature that has linked health and environmental harm with flame retardant chemicals (brominated, chlorinated and phosphate) used in furniture[footnoteRef:5]. Furniture flame retardants are associated with endocrine disruption, immunotoxicity, cancer, and/or reproductive and neurological impairments, lowered IQ, and hyperactivity. Flame retardants migrate out of furniture, settle in dust, and are ingested by humans and animals. Young children have the highest blood levels due to hand-to-mouth behaviour. In the USA, a majority of residential fire deaths result from inhalation of toxic gases, and soot and smoke can obscure escape. One study indicates that US fire fighters have high rates of types of cancers associated with dioxin exposure; the dioxins produced when flame retardants burn are believed to contribute.  [5:  See Annex 1 above for links to sample papers.] 

4.4	California also followed an open flame furniture flammability standard (like the UK’s match test). This standard, called Technical Bulletin 117 (TB117), led to the use of flame retardant chemicals in furniture foam across the United States.  On 1 January 2014, California implemented a revised furniture flammability standard called TB117-2013. This could lead to US furniture not containing FR chemicals in future. It is anticipated that the new standard will increase fire safety. However, in BIS's view the original standard offered less fire safety than the UK regulation and the amendments are unlikely to reach the UK’s high standards. Nevertheless, BIS acknowledges that there was strong public support in the USA for a fire standard that would effectively remove FRs from furniture.
5.	Risks associated with option 2 
5.1	SMEs may need more help/guidance initially, since the new test is more complex in some respects. BIS will draft guidance, in conjunction with Intertek, and place it on BIS's website. The formal consultation paper will also contain clear guidance as to what will be necessary to meet compliance. We will also work with the appropriate trade associations. In addition, UK test houses will be an available and accessible source of guidance given that SMEs regularly use their services. 
Fire safety
5.2	Some stakeholders may assume the new match test will lower safety levels because it requires less FRs to meet compliance. However, there will be no lowering of safety standards. At a meeting BIS held in December 2013, all stakeholders present agreed that the new test will not lower safety in any way (attendees included: FIRA - the Fire Industry Research Association, the British Furniture Confederation, the Baby Products Association, Intertek (test house), and retailers such as Parker Knoll). Intertek has also undertaken test research on representative composites under the new test and concludes that it is as safe as the current test. After a number or workshops and visits made by BIS and Intertek during the first half of 2014, there is widespread acceptance that the new test will actually make furniture safer from fire (see main consultation document for details). At a workshop on 16th June 2014, including furniture manufacturers/retailers, flame retardant manufactures, trading standards and others, FIRA announced that its research into the proposed test confirmed BIS’s claims on the potential reductions in FR levels, as well as that it should provide more fire safety than the current test.
5.3	One of the reasons the new test provides slightly more safety, because it now includes previously unregulated parts of furniture, e.g. the arms. Test houses inform us that in recent years, cheap and highly flammable materials have sometimes appeared in these unregulated parts, making the overall product more flammable than was envisaged at the introduction of the FFRs. Another reason is that in the course of researching the new test it has become apparent that the current test does not always produce fire-resistant final products, i.e. some polyester fabrics (now very common in furniture) will pass the test in test conditions but when placed in the final product, construction factors mean they will often fail to be non-ignitable to the same level. The new test caters for these extra, unforeseen, factors.
5.4	There will be a small amount of extra testing required for some products (although it should be noted that only a sample of a batch needs testing, not each product). However, the extra cost of this is negligible compared with the savings to be made from reduced FRs. It is also more than off-set by savings that will be made from reductions in cigarette testing (i.e. only some fabrics requiring extra match tests compared to most fabrics not needing the cigarette test). In addition, BIS has informed industry that costs can be reduced further by the establishment of exemption lists for materials which pass the modified test for additional materials.
Complicated regulatory transition
5.5	At the meeting in December mentioned above, FIRA said its members would prefer all the FFRs amendments to be made at the same time; that this proposal will mean they're required to respond to two consultation exercises. We agreed that this would be simpler but explained that the main amendments can not be implemented before 2016 anyway; yet it is possible within that time scale to bring forward the relatively simpler match/cigarette test changes and thereby provide savings to industry a year earlier. Also, while we accept there will be two consultations, the material for each is separate and will require no more consideration time-wise than if they were made together. 
Cost savings of the flame retardant treatment is not passed on to furniture producers and ultimately the consumers
5.6	This risk is minimal as furniture manufacturers are well aware of the breakdown of treatment costs, i.e. that half the cost covers the processing while half covers the chemicals, and will therefore be able to negotiate effectively with treatment companies. Some larger manufacturers have their own treatment facilities so will directly benefit from the savings. Larger companies will also be aware that the change in the match test/BIS's thinking, can lead to the development of technologies that will reduce FR use further, possibly cut it out altogether (e.g. the USA has a mattress flammability test that is as tough as the UK's but is met via 'barrier' technology, with no FR treatment required. Research is currently being undertaken on developing similar technology for sofas, too).
6.	Costs and benefits for Option 2  
Economic Context
6.1	Upholstered furniture manufacturers provide approximately £1.3 bn to Gross Value Added, employing 51,000 people in 4,000 enterprises in 2012.[footnoteRef:6] Turnover was £3.2 bn with £1.9 bn of purchases in the wider supply chain. Using another data source, at a lower level of granularity, sales for products affected by the regulation are estimated at £3.2-1.5 bn.[footnoteRef:7] Figures are presented in a range because even at a lower level of granularity the categories are still residual, so the inclusion and exclusion is based on a judgement of those categories. [6:  ONS Annual Business Survey, November 2013 release. Manufacturers of mattresses and manufacturers of other furniture were assumed to comprise the upholstered furniture sector, SIC codes 31.03 and 31.09.]  [7:  BIS analysis of Prodcom data.] 


	Costs

	Costs in lost earnings to test houses
6.2	It is assumed that the total cost of testing will be reduced as there is no longer a requirement to conduct the cigarette test for most fabrics. This brings estimated saving of £7.5m per annum[footnoteRef:8] compared to the current requirements. [8:  Cost savings provided by UK test houses.] 

6.3	The reduced cost to furniture manufacturers selling in the UK market is a loss in earnings to test houses. This revenue is a regulatory cost and therefore not considered to be a loss in economic benefit to the UK. This is because the labour previously allocated to testing can be re-allocated to more economically productive activity.	

Q1*: Is the assumption on the cost of testing above right in your view? Could you provide evidence supporting your arguments? Please note: all questions in this impact assessment are repeated in Annex 9 below. We would be grateful if you made your responses in the Annex, not here.
 
	Cost in lost earnings to chemicals manufacturers

6.4	We understand that all chemicals used in the manufacture of UK furniture are produced by non-UK companies, mainly in China and the Dead Sea area. 

Familiarisation costs

6.5	There will be a cost to business in familiarising themselves with the new legislation. To calculate these costs it was assumed it would take 2 hours of a retail or wholesale manager’s time[footnoteRef:9]. There are assumed to be 6,145 businesses affected[footnoteRef:10], giving a total cost of approximately £160,000 for companies to familiarise themselves with the updates to the furniture regulations. The number of businesses includes those who are not required to test their furniture to the domestic regulations, such as office and shop furniture manufacturers. However, we assume that these businesses are likely to also have to familiarise themselves with the legislation, so are included[footnoteRef:11]. Please indicate if there are any other types of business or organisation you think will need to familiarise themselves with the new regulations. [9:  Hourly salary assumed to be £13. 2012 ASHE data - Managers and directors in retail and wholesale, this was up-rated by 17.8% to account for non-wage costs. ]  [10:  Taken from FIRA (2012) ‘Statistics Digest for the UK furniture Industry’ table at page 20]  [11:  The requirements for non-domestic furniture - The Regulatory Reform (Fire Safety) Order 2005 - proposes similar flammability requirements for upholstered furniture to the FFRs (sometimes the same as). We have not quantified it for the purposes of this report but there may well be savings for non-domestic suppliers to be made from the new match test. ] 


Q2: Do you have any evidence that could help to refine this cost estimates?  

Q3: Are there any other costs not included here that should be included? Please provide evidence supporting your arguments. 

	Lead-in times and cost of scrapping old inventory
6.6	A suitable lead-in time will be provided by the new test amendment to minimise cost to business. BIS assumes this would be around 18 months. The amendment will include a provision for outstanding stock compliant with the current test for furniture manufactured prior to the amendment coming into force. It is assumed, therefore, that there will not be any significant losses of furniture inventory stock or additional testing costs given the length of the transition period. However, any feed-back from industry to the contrary, based on working practice, will be considered. Again, information on this is welcome.
	
Q4: Do you agree with the assumption that there will be minimal losses of stock given the transition period? What is your normal turnover of stock?

	Benefits
6.7	There are two monetised economic benefits of the change in regulation:
· reduced cost of fabric testing,
· reduced cost of fabric treatment due to a reduction in chemicals needed.

6.8	The first is the reduced cost of testing in order to meet regulations; the second is a reduced cost for UK based upholstered furniture manufacturers in meeting the flammability requirement of the FFRs. The total monetised savings are estimated to be within the range £19m to £55m per annum. These figures are uncertain and it is hoped that this consultation will help BIS improve the robustness and evidence base of the estimates. 
6.9 This section proceeds by firstly discussing the monetised cost savings, the benefits, of the new regulations and then turns to the non-monetised benefits. The analysis in this Impact Assessment represents current evidence but is also a call for evidence as part of this consultation. Any data and evidence you can provide to improve the evidence base for this analysis would be greatly appreciated in order to strengthen the robustness of the final Impact Assessment.

Reduced cost of fabric testing

6.10 The cost savings UK based companies will make on fabric testing was estimated above in the costs section. The cost savings were estimated by a test house to be approximately £7.5m per annum.[footnoteRef:12]  The cost savings are due to companies no longer being required to conduct the cigarette test for a large number of products. This is shown again in the table below: [12:  Cost savings provided by UK test houses] 


Table 1. Difference in testing requirements and costs between old and new regulation

	
	Old Requirements
	New requirements (options 2&3)

	Testing required on fabric
	Cigarette Test
Match Test
	Match Test only for a large number of products (see consultation)

	Cost
	Unknown
	Estimated saving of £7.5m per annum[footnoteRef:13] compared to the old requirements [13:  Ibid.] 




Q5: Do you agree with the assumption on annual cost savings to UK based companies testing of fabrics for the cigarette test? Could you provide information on the cost of the cigarette testing for your company?


	Reduced cost of treating fabric

6.10	To calculate these cost savings, BIS needs to estimate:
1)	the cost savings in treating fabrics, and
2)	the amount of fabric treated by UK manufacturers
This section begins with the first estimation and concludes with the second, which is more uncertain. 

1) The cost savings of treating fabrics

6.11	To meet current fire tests, a lot of fabrics for upholstered furniture sold in the UK are treated by chemical processors. The cost of treatment is estimated by industry to be in the range of £1.15 -1.30 / metre, at the low end. BIS has been informed by the largest chemical processor[footnoteRef:14] that half this cost comprises FR chemicals and the other half the treatment process. They also estimate that the new test should reduce the need for FRs by between 20-50%. There is anecdotal evidence that these costs may underestimate the cost of treatment to SMEs. We have also not taken into account that future costs may rise, according to one large furniture manufacturer, with the cost of treatment estimated to increase to £2 per metre by the time the new test is implemented. Our current assumptions are summarised in the table below: [14:  Clarkson Textiles Ltd] 


Table 2. Cost savings range for treating fabrics used in furniture sold in the UK

	Assumption
	LOW 
	HIGH

	
	Source: FIRA
	Source: BIS estimates from discussions with test houses and industry

	Cost of fabric treatment (per metre)
	£1.15
	£1.30

	Cost savings from new test
	10%
	25%

	Range of cost savings per metre
	£0.115
	£0.325



Q6: Do you agree with the range of cost savings above? What are the cost savings most likely to be for your company?
2) Annual Demand for treating fabrics used in furniture sold in the UK

6.12	There are a number of methodologies that can be employed to estimate the total amount of fabric treated by UK manufacturers. Due to the uncertainties, however, all methodologies are presented, even those where BIS currently have no data. Any evidence to help the analysis would be greatly appreciated from stakeholders. The different methodologies are represented in the table below:

Table 3. Methodology table for calculating annual demand for fabric treatment

	Methodology
	Calculations Detail
	Current Robustness? 
	Estimated here?

	(1) Sales data (top down)
	Sales  
	LOW - Sales categories from Prodcom or ONS are in residual product categories, therefore estimating the average cost per unit and m2 of fabric used in a residual category is likely to be inaccurate given the diversity of products included.
	FIRA

	
	/Average cost of unit sold
	
	

	
	x average metres of fabric used
	
	

	
	= metres of treated fabric
	
	

	(2) Household demand (bottom up)
	metres of treated fabric in average household  
	LOW/MED – The major uncertainties are on the amount of treated fabric in the average UK home and the average replacement rate. Therefore, likely to generate a large range.
	BIS

	
	x no. of households
	
	

	
	/ average annual replacement rate
	
	

	
	x UK manuf. share of domestic market
	
	

	
	= metres of treated fabric
	
	

	(3) Company cost estimates up-rated
	Cost of treating fabric 
	MED/HIGH – Company data on treatment costs is the most direct way to estimate cost savings. Robustness will improve with an increase in the market share covered by company provided data
	

	
	/ market share
	
	

	
	= total cost of treating fabric
	
	

	(4) Company volume of fabric estimates up-rated
	Volume of fabric treated
	MED/HIGH - Company data on the volumes of treated fabric is a direct way to estimate the annual amount of treated fabric in the UK. Robustness will improve with an increase in the market share covered by company provided data
	

	[bookmark: _Hlk377742157]
	/ market share
	
	

	
	= metres of treated fabric
	
	

	(5) Company sales volumes up-rated
	Volume of sales in a product group e.g. sofas
	MED – Same as above but less likely to get good coverage of market share
	

	
	x average fabric needed
	
	

	
	/ market share
	
	

	
	= total cost of treating fabric
	
	




[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Q7: Are there any other methodologies you think would be more appropriate? 

Methodology 1 – Sales data (top down)

6.13	Firstly, sales data needs to be estimated for those product groups affected. Estimates on the sales of the product groups that use treated fabric are listed below:

Table 4. UK Manufacturers Furniture Sales

	
	Category
	Includes
	Sales
	Volume

	ONS
	Manufacture of furniture: other furniture and mattresses[footnoteRef:15] [15: ONS Annual Business Survey, November 2013 release. Manufacturers of mattresses and manufacturers of other furniture were assumed to comprise the upholstered furniture sector, SIC codes 31.03 and 31.09 ] 

	Sofas, mattresses, sofa beds
	£3.2 bn
	N/A

	Prodcom[footnoteRef:16] [16:  http://epp.eurostat.ec.europa.eu/portal/page/portal/prodcom/introduction] 

	Manufacture of other furniture and mattresses except plastic garden seats and non-domestic
	Sofas, mattresses, note: may include non-upholstered
	£3.16 bn
	4 million units

	Prodcom[footnoteRef:17] [17:  Ibid] 

	Manufacture of furniture in the ‘upholstered’ category only and mattresses
	Upholstered seating only and mattresses
	£1.5 bn
	

	Prodcom (FIRA choice of product categories)
	Manufacture of furniture in the ‘upholstered’ category only
	Upholstered seating only
	£0.96 bn
	



6.14	As can be seen above, there are several product groups that are not captured in any of the sales data: 
· baby and nursery furniture
· furniture used in caravans
· garden upholstered furniture

6.15	This sales data is then used with estimates of average cost per item of upholstered furniture (£175) and average metres of treated fabric needed per unit (12 metres) both of which are provided by FIRA, an industry research organisation. These estimates were based on a smaller subsection of furniture sales FIRA believed will be affected compared to BIS estimates. Therefore, this estimate can be considered a lower bound, although as noted in the methodology table below, we do not believe these figures are robust given the difficulty in calculating averages for a diverse category. The calculation of this lower bound of metres of treated fabric annually is shown below and then the cost savings range is applied to give an estimate of treatment cost savings. Finally, an estimate of cost savings from BPA, Baby Products Association, is added to both estimates since this gives an estimate of one of the product categories excluded in the sales data.

Table 5. FIRA’s estimate of annual demand for treating fabrics

	
	Unit
	Value

	Sales
	£
	956,318,000

	Average cost per item
	£
	175

	No. of items
	No.
	5,464,674.29

	Metres per item
	metre
	12

	Metres of treated fabric
	metre
	65,576,091.43


Table 6. Cost savings assuming FIRA’s estimates for the annual demand for treating fabric

	
	LOW
	HIGH

	Metres squared (m2) of fabric treated by UK furniture manufacturers
	65 million
	65 million

	Cost savings from upholstered furniture
	£7.5m
	£21.3m

	Total cost savings including nursery products[footnoteRef:18] [18:  £6m annual cost savings estimated by the Baby Products Association (BPA) based on a survey of their members.] 

	£13.5m
	£27.3m



6.16	The additional cost savings are from nursery products, which will not be included in the PRODCOM sales data used to calculate the upholstered furniture cost savings. The £6m of cost savings was estimated by the Baby Products Association (BPA) based on a survey of their members. The uncertainty driving the range is on the cost savings in reducing the amount of chemicals for treated fabrics, which gives a total cost saving to business of between £13.5m and £27.3m. This figure doesn’t include estimates on the cost savings for upholstered garden furniture and furniture used in static homes and caravans, however these sales are presumed to be of a lower magnitude but again suggest an underestimation in cost savings to all businesses affected. 

Q8: Do you agree with the cost estimates above? Could you provide alternative estimates? Could you provide estimates of cost savings for upholstered garden furniture and/or caravan upholstered furniture?

Methodology 2 – Household demand (bottom up)

6.17	The calculations below shows that demand for treating fabric was estimated by calculating consumer demand for furniture, rather than through sales, as above. As highlighted in the table above, this methodology is likely to contain some uncertainties. This is because no survey data is available that calculates the average amount of treated fabric in households. This is the major uncertainty in estimating demand, therefore a range is used. In the high estimates it is assumed each household has one sofa, two upholstered chairs and 5m of other upholstered goods, such as floor cushions, pouffes and dining chairs.[footnoteRef:19] The low estimate assumes each household has one sofa only, which is assumed to contain only 12m of fabric and 5m of other upholstered goods. As discussed above (6.14), we have not included estimates for other FFRs products such as garden furniture, furniture for mobile homes, baby products (prams, buggies, strollers, car seats) and nursery furniture, which may raise the final estimates. Additionally, many households will have more than one sofa, and a sofa can contain around 15-20 metres of fabric. The other sensitivity towards calculating total costs is the cost savings for fabric treatment (above). The assumptions, together with their sources, are shown in the table below: [19:  One sofa and two chairs was estimated to use 40m2 of treated fabric following discussions with manufacturers] 



Table 7. Annual domestic Demand for treated fabric: Bottom up methodology

	
	HIGH
	LOW
	SOURCE

	Number of Households in the UK
	26.4m
	26.4m
	ONS (2012)[footnoteRef:20] [20:  Available at: http://www.ons.gov.uk/ons/rel/family-demography/families-and-households/2012/stb-families-households.html  ] 


	UK manufacturers’ share of domestic furniture sales
	54%
	54%
	PRODCOM data, BIS calculations

	Furniture replaced every 5 years
	5
	5
	Furniture Industry Research Association (FIRA)

	Treated metres per household range
	45
	17
	BIS estimates from Industry discussions

	Total demand for fabric treated (metres)
	128 million
	48 million
	

	Cost savings per metre (£)
	0.325
	0.115
	FIRA and BIS, see above



Q9: Do you agree with the assumptions above towards calculating the total annual amount of treated fabric? Please provide evidence supporting your arguments.

6.18	There are two ranges of values which are multiplied together, therefore a large range depending on the high or low value used. Added to these ranges are the cost savings from nursery products, which are assumed to be £6m per annum.[footnoteRef:21] This produces a range of cost savings between £47.5m and £11.5m, which is a larger range than methodology 1 above. The cost ranges with the sensitivities are shown in the table below: [21:  £6m annual cost savings estimated by the Baby Products Association based on a survey of their members] 


Table 8. Estimates of cost savings using estimates of household consumption of furniture 

	
	
	Furniture fabric per household

	
	
	HIGH
	LOW

	Cost savings per m2
	HIGH
	                                                                                                            £47.5m 
	                         £21.7m 

	
	LOW
	                                                                                                            £20.7m 
	                           £11.5m 


Methodology 3 to 5 – up rating company data

6.19 Unfortunately, we do not have available data from companies to fully utilise these methodologies. BIS therefore asks furniture manufacturers, suppliers, importers and retailers to complete the form below. This will help strengthen the evidence base for this regulation and feedback into the design of the policy. Please note, if it is not possible to complete the whole form then even partial estimates will be useful, as there are a number of ways we can use the data (shown in the methodology table above).

	Question
	Response

	Name of Company
	

	Manufacturer, supplier, importer, retailer other?
	

	Estimate of money spent annually on testing products to the FFRs
	

	Estimate of money spent annually on treating fabrics for the FFRs
	

	Estimate of amount of fabric (in metres) treated annually
	

	Number of furniture units sold that are required to meet a) the match test of the FFRs, b) other FFRs' tests
	e.g. 10,000 sofas, 50,000 upholstered chairs

	Average amount of treated fabric used for the furniture products in scope of the FFRs
	e.g. 20 metres per sofa

	Market share
	e.g. 20% of furniture retail or 15% of sofa sales



Summary

6.20 The second methodology, summarised in table 7, gives the greatest range. Given the uncertainties identified this range is used and the additional £7.5m of test house savings added to give a range of annual £19m to £55m annual cost savings to UK based furniture manufacturing businesses. 
6.21 The net cost savings to business, as shown above, for option 2 are counted as an “out” in this appraisal. The Equivalent Annual Net Cost to Business of this “out”, in 2009 prices, over the 10 year appraisal period is between £15m and £43m. The range reflects the uncertainty from the current evidence base. 
	
	Unquantified potential benefits

6.20	The assessment above has assumed that cost savings will be captured by businesses. However, there could be a second order effect if businesses choose to reduce prices. If price elasticity is high then this could increase consumer demand for UK produced furniture in the UK / worldwide. However, it is assumed that the cost reduction on individual products will be too small to affect demand in any significant way even if all cost savings were passed on to the consumer.	

Environmental benefits: reduced landfill

6.21	At present, old upholstered furniture ends up in land-fill. Some of the FR chemicals present therein leach out into the environment and, according to Food Standards Agency research, get into the food chain (see Annex 1 for sources). One of the most common FRs used in furniture - DecaBDE - is already classed as a Substance of Very High Concern under REACH[footnoteRef:22], and is likely soon to be made a Persistent Organic Pollutant (POP). DecaBDE as a compound is not a problem but it can cause harm to the environment/health when it breaks down into its constituent parts. Defra report that there are significant problems with the destruction of FR-containing products at end-life, e.g. with building waste. BIS, therefore, wishes to alleviate this problem ahead of time by introducing an FR-reducing flammability test (as well as investigating new 'barrier' technology that could eventually lead to a total absence of FRs in furniture). [22:  Registration, Evaluation, Authorisation and restriction of Chemicals - European regulation that came into force in 2007.] 


Health benefits from reduced use of FRs

6.22	Various researches have shown that brominated flame retardants are present in house dust, from various consumer products such as furniture (see Annex for sources). Traces of BFRs have been found in human blood, particularly children, and in pets, i.e. because these tend to be in closer proximity to house dust (see 5.3 and 5.4 above). Other research shows long-term effects in rats from inducing BFRs at the post-natal stage, e.g. loss of attention and mood swings (see Annex for sources).
	
Q10: Are there any other unquantified costs or benefits? If possible, please  provide evidence supporting your arguments. 

7.	Micro/SME Business Assessment

[bookmark: EvidenceBullet]7.1	There are 3,550 SME furniture manufacturers in the UK, comprising roughly 60% of all manufacturers.[footnoteRef:23] Micro/SME businesses are not exempted from the requirements of the FFRs because they must produce furniture that is as safe for the consumer as that produced by larger companies. [23:  FIRA (2012): ‘Statistics Digest for the UK furniture Industry’ table at page 20.] 


7.2	Due to economies of scale, SMEs can pay three times more than larger companies for FR treatment of their fabrics. We can't say that this means their savings will be 3 times higher, i.e. because the saving is in the cost of chemicals not the treatment process. However, it seems reasonable to assume that SMEs will save proportionately at least as much as larger businesses. 
7.3	In addition, because SMEs pay more for treatment, purchasing more expensive inherently-FR fibres may be more commercially attractive for them than for larger companies. If they go this route, then no treatment would be necessary; therefore, savings will be higher.

Q11: Is this a fair reflection of how smaller businesses will be affected? Please provide evidence supporting your arguments. 

8.	Costs and benefits for Option 3 

8.1      The analysis assumes the same cost savings as option 2 but delayed by a year. This reflects the staggered nature of the regulations in option 2 compared to option 3. It is likely the familiarisation costs would be less with option 3, since it would be timed with further amendments to the furniture and fire regulations. However, these future amendments will need a separate impact assessment as they will be a further marginal change. Therefore, to avoid double-counting the cost to business of familiarisation with future amendments, it is not considered here. The differences in the timing of cost savings, resulting from reduced treatment and testing costs, are shown in the table below:

Table 9. Cost savings for option 2

	£m
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Low
	
	19
	19
	19
	19
	19
	19
	19
	19
	19
	19

	High
	
	55
	55
	55
	55
	55
	55
	55
	55
	55
	55



Table 10. Cost savings for option 3

	£m
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Low
	
	
	19
	19
	19
	19
	19
	19
	19
	19
	19

	High
	
	
	55
	55
	55
	55
	55
	55
	55
	55
	55





Q12: Are the familiarisation cost savings, in time, between options 2 and 4 an accurate reflection of the difference? Please provide evidence supporting your arguments.
Q13: Do the cost saving time profiles accurately reflect the timings of cost savings your business expect to see?

8.2 The net cost savings to business, as shown above, for option 3 are counted as an “out” in this appraisal. The Equivalent Annual Net Cost to Business of this “out”, in 2009 prices, over the 10 year appraisal period is between £13m and £38m. The range reflects the uncertainty from the current evidence base. The cost savings are less than option 2 because cost savings have been delayed a year as shown in the tables above.
[bookmark: _Toc337743654]

[bookmark: _Toc394509391]Annex 8: Proposed amendments to schedule 5 - the match test - part 1 and schedule 4 - the cigarette test - of the furniture and furnishings (fire) (safety) regulations 1988 - response form 

The Department may, in accordance with the Code of Practice on Access to Government Information, make available, on public request, individual responses.
The closing date for this consultation is 7th October 2014.
Please provide answers to any of the questions below, and provide any additional response you believe is appropriate, headed:
Your name:
Organisation (if applicable):
Address:

Please return completed forms to:
Terry Edge
4th Floor, Orchard 1
BIS
1 Victoria Street
London SW1 0ET

Telephone:	020 7215 5576
email:	terry.edge@bis.gsi.gov.uk

Please tick boxes below which best describe you or your organisation.
	
	Organisation type

		
	Business representative organisation/trade body

	
	Central government

	
	Charity or social enterprise

	
	Individual

	
	Large business (over 250 staff)

	
	Legal representative

	
	Local Government

	
	Medium business (50 to 250 staff)

	
	Micro business (up to 9 staff)

	
	Small business (10 to 49 staff)

	
	Trade union or staff association

	
	Other (please describe):



Please note: in addition to the consultation questions below, we would be very grateful if you could also answer the questions from the Impact Assessment which follow them.
Consultation questions:
[bookmark: _Toc337743655]Question 1: Do you think this proposal will achieve its aims of: helping to make UK furniture greener, save money to industry and making UK furniture more fire safe?
Comments: 


[bookmark: _Toc337743656]Questions 2: Do you think that paragraphs 19-22 accurately set out the need for a change to the current match test?
A		|_| Yes		|_| No			|_| Not sure
Comments: 



[bookmark: _Toc337743657]Question 3: Do you think the proposed changes are viable (paragraphs 23-29)?
A		|_| Yes		|_| No			|_| Not sure
Comments: 



[bookmark: _Toc337743658]

Question 4: What are your views on the inclusion of currently unregulated materials (paragraphs 27-29)?
Comments: 



[bookmark: _Toc337743659]Question 5: Do you agree with the benefits BIS believes the changes will bring?
A		|_| Yes		|_| No			|_| Not sure
Comments: 



Question 6: What is your view on BIS’s reasons for bringing forward the changes (paragraphs 41-42)?
Comments: 



Question 7: General rating of the proposals.
On a scale of 1 to 5, 5 being the highest, grade your overall approval of the proposals
	
	5
	4
	3
	2
	1

	Right problems identified
	
	
	
	
	

	Range of options wide enough
	
	
	
	
	

	Preferred options well chosen
	
	
	
	
	



[bookmark: _Toc337743660]

Question 8: Do you have any other comments that might aid the consultation process as a whole?
Comments:

Below are the additional questions from the Impact Assessment. Please respond to them on this part of the form.


Q1: Is the assumption on the cost of testing above right in your view? Could you provide evidence supporting your arguments? 


Q2:  Do you have any evidence that could help to refine this cost estimates?  


Q3: Are there any other costs not included here that should be included? Please provide evidence supporting your arguments. 

	
Q4: Do you agree with the assumption that there will be minimal losses of stock given the transition period? What is your normal turnover of stock?


Q5: Do you agree with the assumption on annual cost savings to UK based companies testing of fabrics for the cigarette test? Could you provide information on the cost of the cigarette testing for your company?


Q6: Do you agree with the range of cost savings above? What are the cost savings most likely to be for your company?


Q7: Are there any other methodologies you think would be more appropriate? 


Q8: Do you agree with the cost estimates above? Could you provide alternative estimates? Could you provide estimates of cost savings for upholstered garden furniture and/or caravan upholstered furniture?


Q9: Do you agree with the assumptions above towards calculating the total annual amount of treated fabric? Please provide evidence supporting your arguments.

	
Q10: Are there any other unquantified costs or benefits? If possible, please  provide evidence supporting your arguments. 

Q11: Is this a fair reflection of how smaller businesses will be affected? Please provide evidence supporting your arguments. 

Q12:  Are the familiarisation cost savings, in time, between options 2 and 4 an accurate reflection of the difference? Please provide evidence supporting your arguments.

Q13:  Q13: Do the cost saving time profiles accurately reflect the timings of cost savings your business expect to see?

Thank you for your views on this consultation. Thank you for taking the time to let us have your views. We do not intend to acknowledge receipt of individual responses unless you tick the box below. 
Please acknowledge this reply |_|
At BIS we carry out our research on many different topics and consultations. As your views are valuable to us, would it be okay if we were to contact you again from time to time either for research or to send through consultation documents? 
|_| Yes    		|_| No




© Crown copyright 2014
You may re-use this information (not including logos) free of charge in any format or medium, under the terms of the Open Government Licence. Visit www.nationalarchives.gov.uk/doc/open-government-licence, write to the Information Policy Team, The National Archives, Kew, London TW9 4DU, or email psi@nationalarchives.gsi.gov.uk.
This publication is available from www.gov.uk/bis 
Any enquiries regarding this publication should be sent to:
Department for Business, Innovation and Skills
1 Victoria Street
London SW1H 0ET
Tel: 020 7215 5000

If you require this publication in an alternative format, email enquiries@bis.gsi.gov.uk, or call 020 7215 5000.
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This review underlines the importance of indoor contamination
as a pathway of human exposure to hexabromocyclododecanes
(HBCDs), polybrominated diphenyl ethers (PBDEs), and
perfluoroalkyl compounds (PFCs). There is ample evidence of
substantial contamination of indoor dust with these chemicals
and that their concentrations in indoor air exceed substantially
those outdoors. Studies examining the relationship between
body burden and exposure via indoor dust are inconsistent; while
some indicate a link between body burdens and PBDE and
HBCD exposure via dust ingestion, others find no correlation.
Likewise, while concentrations in indoor dust and human tissues
are both highly skewed, this does not necessarily imply
causality. Evidence suggests exposure via dust ingestion is
higher for toddlers than adults. Research priorities include


identifying means of reducing indoor concentrations and
indoor monitoring methods that provide the most “biologically-
relevant” measures of exposure as well as monitoring a
wider range of microenvironment categories. Other gaps include
studies to improve understanding of the following: emission
rates and mechanisms via which these contaminants migrate
from products into indoor air and dust; relationships between
indoor exposures and human body burdens; relevant
physicochemical properties; the gastrointestinal uptake by
humans of these chemicals from indoor dust; and human dust
ingestion rates.


Introduction


This paper stems from the recent growth in studies that
monitor, elucidate sources of, and evaluate potential human
health impacts of human exposure to both brominated flame
retardants (BFRs) and perfluoroalkyl compounds (PFCs)
(1-5). Initial thinking about sources, fate, and human
exposure pathways for these chemicals was informed by
organochlorines such as dioxins for which sources are
essentially outdoor and exposure primarily dietary. Recent
research has challenged this paradigm for persistent organic
pollutants (POPs) with significant indoor uses. For these,
extensive indoor deployment contaminates indoor air and
dust compounded by the high proportion of time spent
indoors - an estimated 22 h per day for U.K. adults (6).
Furthermore, while considerable uncertainty surrounds
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human dust ingestion rates, the consensus is they are greater
for young children (7).


While a wide range of POPs are present in indoor
environments (8), this paper focuses on BFRs (polybromi-
nated diphenyl ethers (PBDEs) and hexabromocyclodode-
canes (HBCDs)) and PFCs (including perfluorocarboxylic
acids/carboxylates (PFCAs, e.g. perfluorooctanoic acid
(PFOA)), perfluoroalkylsulfonic acids/sulfonates (PFSAs, e.g.
perfluorooctane sulfonate (PFOS)), and fluorotelomer alco-
hols (FTOHs)).


PBDEs are used in high impact polystyrene (HIPS)
electronic housings, furniture foams, and fabrics at up to
percent levels. The most recent figures for the three com-
mercial formulations (Penta-BDE, Octa-BDE, and Deca-BDE)
show their respective global production volumes in 2001 were
7500, 3790, and 56,100 t (9). Since PBDEs are blended
physically within rather than bonded chemically to polymeric
materials, they migrate into the environment where their
persistence leads to contamination of humans (10, 11) that
is of concern owing to their potential health risks (12-16).
Such concerns have driven bans in several jurisdictions on
manufacture and new use of all three formulations. Penta-
BDE and Octa-BDE were listed recently under the Stockholm
Convention on POPs (17) with some exposure guidelines
proposed (18, 19).


Global production of HBCD in 2001 was 16,700 t (9). HBCD
has found use as a flame retardant additive to expanded and
extruded polystyrene foams for thermal insulation of build-
ings, back-coating of fabrics for furniture, and to a lesser
extent in HIPS for electronic equipment like TVs (3). Like
PBDEs, HBCD is not bound to polymeric products and is
persistent and similarly ubiquitous in the environment and
humans (20, 21). This has raised concerns because of its
adverse health impacts in laboratory animals (22-25). Hence,
while production continues, and no recognized health-based
standard exists for HBCD, it is under active consideration for
listing under the Stockholm Convention, and the European
Chemicals Agency has declared it a priority substance under
EU regulation that requires its associated risks to be controlled
properly and its progressive replacement (26).


Industrial and consumer applications of PFCs are nu-
merous owing to their unique properties (27). Examples
include water-, soil-, and stain-resistant coatings for fabrics,
oil-resistant coatings for paper products, fire fighting foams,
paints, and floor polishes (28-30). Moreover, PFOA and other
PFCAs are used as processing aids in production of fluo-
ropolymers like polytetrafluoroethylene (31). Despite recent
restrictions on production, they remain in humans (32),
generating concerns about toxicity of some PFCs, with PFOS
listed recently under the Stockholm Convention (17) and
some exposure guidelines proposed (33, 34).


This paper addresses the following: strategies and methods
for monitoring contamination and exposure; current evi-
dence of contamination of indoor environments; source
identification and attribution; causes of variability in con-
tamination of indoor environments with BFRs and PFCs and
the implications for source attribution and human exposure
assessment and the contribution of indoor exposure to
human body burdens.


The paper summarizes current knowledge, identifies gaps,
and recommends research priorities.


Strategies for Monitoring BFRs and PFCs in Indoor
Environments. Indoor Air. Sampling indoor air for BFRs,
PFCs, and related POPs like polychlorinated biphenyls (PCBs)
has been conducted via three approaches: (a) high-volume
active sampling (35), (b) low-volume active sampling (36),
and (c) passive air sampling (37-40). Each has benefits and
disadvantages, but the principal concern is the comparability
of data generated by different methods. High volume active
air samplers underestimate concentrations if the volume of


the microenvironment sampled is exceeded during sampling
(35). This may also occur when deploying low volume active
air samplers for extended periods in confined spaces like
vehicles. Passive air samplers - the most common use
polyurethane foam (PUF) disks (impregnated with XAD resin
for PFCs (41)) as the sampling medium - avoid such problems,
but semiquantitatively sample the vapor phase and a small
but variable fraction of particulate-bound chemical. This is
a significant limitation, as it precludes monitoring particulate-
bound chemicals like BDE-209. Provided filter and vapor
phase sorbents are used, this does not apply to active
sampling. However, artifacts like volatilization of compounds
from filter-collected particles, sorption of gas-phase com-
pounds onto the filter, and reactions with oxidants during
sampling may bias particle/gas partitioning estimates (42).
Reports (43) of modified PUF disk-based samplers that
sample quantitatively both particulate and vapor phases are
thus timely. Moreover, notwithstanding a report of PBDE
concentrations in different particle size fractions of outdoor
air (44); given that finer airborne particles may more easily
penetrate the lower respiratory tract, a potentially important
data gap is the lack of knowledge regarding particle size
distribution of BFRs and PFCs in indoor air.


The influence of sampling method is highlighted by a
study where PBDE concentrations experienced by partici-
pants in their homes were significantly higher when using
low volume active samplers worn by the participant (personal
sampling), than when using low volume active samplers
located at fixed points (static sampling) (36). Incremental
exposure was greatest for congeners associated primarily
with the particulate phase like BDE-209 and attributed to
personal samplers capturing PBDEs associated with the
“personal cloud” of particulates generated by participants.


Given elevated BFR concentrations in vehicle air, the
location of samplers within the car is pertinent. Of the studies
reporting airborne PBDEs in cars; while one deployed
samplers in the trunk (38), the other sampled cabin air (45).
The extent to which the former may fail to reflect accurately
exposure of vehicle occupants is unknown, with studies
required to establish whether significant differences exist in
BFR contamination between the trunk and cabin. Moreover,
such monitoring should ideally only be conducted during
vehicle occupancy, reflecting only air to which occupants
are exposed. This is especially pertinent in cars as the high
in-vehicle temperatures and minimal ventilation that can
occur during vehicle nonoccupancy can generate elevated
BFR concentrations to which occupants are exposed only
briefly.


Indoor Dust. A variety of approaches to sampling indoor
dust exist. We stress the overriding objective of a sampling
method in this context is to procure samples that reflect
accurately the BFRs and PFCs to which an individual is
exposed. Herein, we refer to such samples as “biologically-
relevant” (46). With respect to “dust”, we refer to settled dust
for which exposure is presumed to occur via ingestion (usually
accidental, but for some, particularly toddlers, deliberate).
This is distinct from suspended dust, for which exposure
occurs via inhalation. One approach is to take the contents
of vacuum cleaners donated by householders (38, 47).
Advantages are it provides an integrated measure of con-
tamination and potential exposure from all rooms in which
it is deployed. It is cost-effective and enhances donor
compliance as it does not require the researcher to enter the
home. However, such samples will not reflect accurately
varying levels of contamination between different rooms.
This may reduce the accuracy of exposure assessments if
such between-room contamination differences are substan-
tial. It seems unlikely that vacuum cleaners are used
proportionally to the time spentsor more importantly,
exposuresin each room. Other issues with participant-
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provided vacuum cleaner contents are as follows: variable
vacuum cleaner sampling rates, the cleaner may be used in
environments not frequented by the donor (e.g., lent to a
friend), multiple uses of the same bag, and potential for post
and during sampling contamination. Such issues introduce
measurement error that will generally hide relationships to
indicators of internal exposure.


A generally favored alternative is systematic procurement
of samples by the research team using standardized pro-
cedures and equipment (46, 48-54). While possibly hindering
donor compliance, this facilitates comparability between
samples. Moreover, if pre-extracted sample receptacles (e.g.,
“socks”/Soxhlet thimbles) placed within the “sampling train”
(furniture attachment) are used (50, 54), analyte loss and
sample contamination (particularly from the vacuum cleaner)
is minimized and sampling consistency maximized. The
receptacles are replaced before taking each sample.


Even for researcher-procured samples, appreciable dif-
ferences exist. While one approach samples the entire room
surface until a sufficient mass of dust is collected (15-30
min) (53), another samples a standardized floor area for a
standardized time period (48-52). Within-room variations
exist in dust contamination with BFRs (51, 52). These mean
vacuuming the entire room may oversample less-frequented
parts; equally that sampling one specific area may not assess
completely contamination within the room. This latter
approach may afford a more biologically relevant dust sample
provided the area sampled corresponds to that where
exposure occurs.


Whether vacuum cleaner bags or researcher-collected
samples are more suitable is unclear. In the only study of
this issue, comparison of PBDEs in vacuum cleaner dust
with researcher-collected samples for 20 homes found poor
to moderate correlation between concentrations in the two
sample types, with concentrations significantly lower in
vacuum cleaner dust (46). The authors attributed this to the
fact that researcher-collected dust was taken from rooms
sampled specifically because of the likelihood of having
sources of PBDEs. While confirming the influence of sampling
method; without matching measurements of body burden,
it does not indicate which is more biologically relevant (46).
Similarly, no data exist comparing contamination in “whole-
room” rather than “specific-area” dust samples. Combined
with the absence of matched body burden measurements,
assessment of the relative biological relevance of the two
methods is not possible.


All the above studies sampled floor dust. The biological
relevance of this is debatable. Instead, dust from elevated
surfaces (e.g., bookshelves and tables) may reflect adult
exposure better. While data on BFR concentrations in such
samples exists (55), there is no systematic study of how
concentrations in such samples compare with floor dust from
identical microenvironments and their comparative biologi-
cal-relevance.


Also pertinent is the upper and lower size fraction of dust
collected. This is influenced by the pore size of the sampling
receptacle (e.g., Soxhlet thimble) and the mesh size of any
sieve employed postsampling. Assessment of the comparative
biological relevance of different dust size fractions is required.


No universally agreed standard method exists for sampling
indoor dust. Given the respective pitfalls/advantages of each
method deployed, and uncertainty regarding their biological-
relevance; there is insufficient information to allow develop-
ment of a standardized method. Further research is required
to identify the most biologically relevant approaches. More-
over, care should be taken when generalizing to larger
populations from a relatively small number of samples,
typically not randomly selected. It is recommended to provide
as much detail as possible about sampling methods when
reporting results.


Contamination of Indoor Environments. The database
on indoor contamination with BFRs and PFCs was consid-
ered. We covered all indoor environments except oc-
cupational environments relating to BFR and PFC production
or processes involving their incorporation into products and
their dismantling. While the initial focus was on air, many
recent papers report concentrations in dust. A comprehensive
listing is not our aim, but Tables 1 and S1 and references
therein illustrate the following key observations:


• While a substantial quantity of data for PBDEs exists,
most relates to trihexabrominated congeners originating
predominantly from the Penta-BDE product. The database
for higher brominated congeners like BDE-209 in indoor dust
is also substantial, but far less information is available for
such congeners in air, as most studies have employed passive
air samplers that sample mainly the vapor phase. More
information is needed on HBCDs and PFCs in indoor air and
dust. Additionally, while a past impediment to monitoring
more volatile PFCs like FTOHs was the inability of conven-
tional passive and active air sampling sorbents to retain such
chemicals; recent development and application of XAD
impregnated PUFs and alternative sorbent media should
generate more data on such compounds (41, 56-58).


• Atmospheric concentrations of BFRs and PFCs indoors
exceed substantially those outdoors.


• Distributions of BFR concentrations in indoor dust are
highly skewed. Most studies report concentrations in a few
samples that far exceed the median or geometric mean. This
resembles the skewed pattern of human body burdens
(10, 59, 60) and may indicate a causal link that would
substantiate dust as the main source of exposure.


• The major PBDE in dust is usually BDE-209.
• Concentrations of Σtrihexa-BDEs in North American air


and dust exceed those in Europe. This may explain higher
body burdens in North Americans than in Europeans
(10, 59, 60). However, those of BDE-209 in dust are highest
in the U.K. and North America. The limited data suggest
while international differences in indoor contamination with
HBCDs exist, they are not substantial. There are too few data
to evaluate whether such trends exist for PFCs.


• Most studies focus on homes, then offices; data exist
that permit preliminary assessment of differences in con-
tamination between microenvironment categories. However,
we recognize the database is scant by comparison with that
for outdoors and a more extensive database may reveal
different trends. Current data suggest Σtrihexa-BDEs in offices
exceed those in homes but there appears little difference
between these microenvironment categories for other BFRs
and PFCs. Far fewer data exist for cars, but vehicles in both
the U.S.A. and Europe display measurable concentrations of
PBDEs and HBCDs in air and dust with some samples
displaying extremely high concentrations. Table 1 shows
airplane dust can also display very high PBDE concentrations.
In general, for HBCDs, cars, and for PBDEs, planes and cars
appear to be heavily contaminated microenvironments.
HBCDs and some PFCs are present in dust from primary
school classrooms and child daycare centers in both Europe
and the U.S.A. Too few data exist to permit meta-analysis of
differences between microenvironment categories for PFCs,
but differences between concentrations of PFOS and PFOA
in different microenvironment categories do not appear
significant.


Sources and Pathways of Contamination of Indoor
Environments. The processes and rates via which BFRs and
PFCs escape from treated products into the indoor environ-
ment remains poorly understood. Experimental evidence
suggests some BFRs volatilize (61-63) before partitioning to
dust, but this mechanism is not a convincing explanation of
the elevated concentrations of BDE-209 in dust. While
volatilization may explain low levels in air and dust of this
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highly involatile congener, recent studies exploiting the utility
of forensic microscopy suggest strongly physical weathering
occurs of particles or fibers from flame-retarded items (64, 65).
These studies showed heterogeneous bromine distribution
within dust containing very high BDE-209 concentrations,
with samples dominated by a small number of particles/
fibers highly enriched in bromine. While such techniques
may offer insights into mechanisms via which BFRs and other
trace contaminants transfer from treated items into dust,
wider application of such techniques (e.g., elucidating sources
of other BFRs in less contaminated dust samples) is needed
to realize their potential.


Very few emission factors for BFRs from treated goods
exist (61, 62), and controlled chamber studies to generate
such data are required. A modeling study generated Σtrihexa-
BDE emission factors from a personal computer (66). A
tandem approach using both chamber and modeling studies
is thought the most effective strategy to understanding indoor
“effective” emissions and fate of BFRs and PFCs where
“effective” refers to the emission rate that is a function of the
receiving environment as well as the source.


Despite widespread BFR use in furniture, electronic goods,
and construction materials, studies correlating BFR con-
tamination in a microenvironment with numbers of poten-
tially BFR-containing items have had mixed success owing
to exposure misclassification. Use of hand-held X-ray fluo-
rescence (XRF) instruments to determine the bromine
content of household items appears promising (67). XRF is
nondestructive, fast, and cost-effective. Correlations using
XRF-determined bromine content as opposed to item counts
were much stronger (67), and this approach offers potential
for at least semiquantitative prediction of BFR contamination
and human exposure. Indeed, XRF has been used to identify
significant positive correlations between PBDE concentra-
tions in human blood of 44 Americans and bromine content
of their sleeping pillows and primary car seat cushions,
suggesting proximity to such flame-retarded items may
constitute a major source of exposure (68). A caveat is that
use of XRF in this fashion does not eliminate exposure
misclassification completely. It does not distinguish between
bromine in PBDEs from that in other BFRs nor identify which
PBDE formulation is present and can only detect bromine
close to the surface of tested items, thereby misclassifying
bromine-containing items where BFRs lie within a product
(e.g., in printed circuit boards). Another complication is that
XRF cannot predict the release rate of the contaminant from
the treated item as this depends on e.g. the volatility of the
BFR, the mode of incorporation (reactive or additive), the
nature of the product itself (i.e., release of additive BFRs
from a fabric is likely easier than from HIPS), and the driving
force for emission (e.g., fugacity gradient driving volatiliza-
tion). Such factors suggest relationships between contami-
nants in products and dust are stronger than suggested by
current studies (67).


Sources of Variability in Concentrations. Understanding
of how BFR and PFC concentrations vary over space (different
rooms in a home, different parts of the same room) and time
is limited. Such variations are important given their implica-
tions for source attribution and exposure. How representative
is a single sample of air or dust from one room? Are there
significant spatial variations in contamination within a room
that impact on the accuracy of exposure assessment? Do
concentrations in the most-frequented area of the room differ
substantially from elsewhere?


A U.S. study reported no significant change in Penta- and
Deca-BDE congeners but a statistically significant difference
in Octa-BDE congeners in dust samples taken from the same
rooms (n ) 40) eight months apart (46). However, the latter
were minor constituents in dust. More substantial temporal
variability for PBDEs and HBCDs was observed in dust


sampled monthly in U.K. homes over 9-10 months (51, 52).
The maximum Σtrihexa-BDE concentration exceeded the
minimum by a factor of ∼50, 3.5, and 5.5 in the three homes,
respectively; for BDE-209, these figures were 7.5, ∼400, and
∼35, and for ΣHBCDs 2.6, 224, and 40. In another study,
PBDE concentrations in dust collected from 12 U.S. homes
in two different seasons showed little consistency (69). While
inconclusive owing to the very small number of environments
studied, the data suggest substantial variation in estimates
of exposure is possible, depending when a given room is
sampled. Although temporal variation may not be hugely
influential when considered alongside other potential influ-
ences on exposure; it provides one possible explanation for
the order of magnitude differences in BDE-209 contamination
of blood serum from members of one family sampled 90
days apart (70), particularly since the human half-life of BDE-
209 is 15 days (71). In contrast, BDE-153 is estimated to require
much longer (several years) to reach equilibrium in serum
(72). Hence no significant change in body burden would be
anticipated to arise from the reported temporal variations in
dust contamination. It appears the influence of temporal
variations should be considered when designing sampling
strategies for monitoring both external exposure and body
burdens for BFRs and PFCs with short human half-lives. In
the U.K. studies, most of the temporal variability was
attributable to changes in room contents, with removal and
reintroduction to one room of a TV, coinciding with
significant changes in HBCD concentrations (52).


With respect to within-building variations, while Penta-
and Deca-BDE concentrations in 20 U.S. homes were
significantly higher in the main living area than the bedroom,
but there was no significant difference in Octa-BDE con-
centrations (46). Within-room spatial variability of HBCDs
in dust appears related to proximity to sources. Declining
ΣHBCDs concentrations were reported with distance from
a TV in one U.K. home, with similar declines in a U.K. lecture
hall with increasing distance from a PC and video projection
console (52). In contrast, while within-room variability for
PBDEs exceeds that attributable to sampling and analytical
variation; its origins were not explicable (51).


While no data exist about within-room spatial variability
in BFR and PFC concentrations in indoor air, variability
between rooms in the same building and temporal/seasonal
variability within the same room have been examined for
trihexa-BDEs (63). This U.K. study reported appreciable
(sometimes statistically significant) seasonal variation in
trihexa-BDEs in 4 homes and 4 offices. Seasonal variability
was less than that for PCBs in outdoor air (73). This was
attributed to the narrower temperature range indoors and
mitigation of summer peaks in concentration due to en-
hanced ventilation. In contrast, no seasonal variation in
trihexa-BDE concentrations was found in 12 U.S. homes over
two seasons (69). These data are consistent with those for
PCBs (74). Concentrations of Penta-BDE and Deca-BDE in
20 Boston homes measured during winter (to control for
ventilation) were correlated only moderately between the
two rooms sampled in each home (36).


While a significant positive correlation between PFCs
including PFOA and PFOS in indoor air and house dust and
percentage of home carpeting was reported for 59 Ottawa
homes (75), no correlation was found for perfluorooctane-
sulfonamides and sulfonamidoethanols (76). Using window
films as a passive sampler of indoor concentrations, con-
siderable differences were observed in PFC profiles in several
buildings. The extent of carpeting and use of floor wax
contributed to this variability (77). Within room and within
building differences depended on the presence of a central
building ventilation system and indoor-outdoor air exchange
rates.
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Changes in room contents can influence airborne con-
tamination. Within-room temporal variation offers insights
into the validity of basing exposure assessments on a single
spot measurement of contamination as well as source
attribution. For example, monthly monitoring of office air
over 10 months revealed an approximately 75% decrease in
Σtrihexa-BDEs concentrations following replacement of a
computer (63).


Indoor Exposure to and Its Influence on Human Body
Burdens. A pivotal issue is the influence of indoor contami-
nation on human body burdens. Understanding of this
remains incomplete. Current thinking is that for BFRs indoor
exposures may be for many individuals comparable to or
greater than dietary intake. Ingestion of dust is considered
the principal indoor exposure pathway, especially for young
children (78). This is consistent with Penta-BDE congener
concentrations in pooled Norwegian blood serum from 0-4
year-olds exceeding substantially those in adults (79).
Likewise, in Australia, PBDE concentrations in pooled blood
serum peaked at 2.6-3 years when breastfeeding has typically
stopped (80). Similarly, a U.S. study showed higher PFOS
and PFOA concentrations in pooled blood serum from 3-5
year olds compared to adults (81). Moreover, PFOA, per-
fluorohexanesulfonate (PFHxS), and perfluorononanoate
concentrations in blood were highest in Australians <15 years,
while PFOS levels peaked in adults >60 years (32). In contrast,
another study found that while a subgroup of children
displayed considerably higher PFHxS concentrations than
adults, concentrations of other PFCs were similar in adults
and children (82).


A recent study used a steady-state first order relationship
(eq 1) to predict observed body burdens of PBDEs for
Americans from observed intakes (83)


where C) concentration in humans (mass per mass lipid for
PBDEs/HBCDs or mass per blood volume for PFCs), D )
intake from one or more pathways (mass per mass body
weight per day), k ) first order elimination rate constant
(day-1), and Vd ) volume into which chemical is distributed
in the body (mass of lipid for PBDEs/HBCDs or blood volume
for PFCs).


Lorber (83) found substantial underprediction of body
burdens when only dietary intake was considered but much
closer agreement when exposure via ingestion of indoor dust
was also considered. It was thus concluded that dust ingestion
constitutes the principal exposure pathway to ΣPBDEs (BDEs
28, 47, 99, 100, 138, 153, 154, 183, and 209) for Americans
(83). In addition, this pharmacokinetic modeling approach
provides a conceptual framework for understanding rela-
tionships between exposure and body burden and for
identifying knowledge gaps. While for PBDEs, parameters C,
Vd, and D (for dietary intake) are well-characterized, aspects
where understanding is incomplete are congener-specific
human elimination rate constants (an overerestimate of the
elimination rate constant for BDE-47 was identified as the
likely cause of the substantial underprediction of this
congener (83)), the scant database on human body burdens
of BDE-209, and the reliance on the assumption that human
body burdens are at steady state. Other uncertainties exist.
While PBDE concentrations in indoor dust are well-
established, intakes via ingestion of dust are influenced
strongly by the dust ingestion rate. This is very uncertain,
based on a very small number of primary studies designed
to derive estimates of soil ingestion (84, 85). Better charac-
terization of human dust ingestion rates constitutes a
significant research gap. As it is thought dust ingestion occurs
primarily via hand-to-mouth contact, a recently explored
approach used contamination present in hand wipes to


estimate exposure to PBDEs (86). However, uncertainties
remain including the frequency and duration of hand-to-
mouth events and efficiency of hand-to-mouth transfer.
Furthermore, the bioavailability of BFRs and PFCs received
by different pathways, i.e. inhalation, dust ingestion and diet,
exerts a crucial influence on the intake (D) but remains
currently little understood. The only peer-reviewed study
reported the bioavailability to rats of PBDEs was similar
regardless of whether the dose was administered as indoor
dust or dissolved in corn oil, implying bioavailability of PBDEs
from dust could be similar to that from diet (87). A pilot
study of HBCD bioaccessibility from dust using an in vitro
colon-enhanced physiologically based extraction test model
found ΣHBCDs bioaccessibility was substantial. As with the
PBDE bioavailability study in which the proportion retained
varied between 69% (BDE-47) to 4% (BDE-209), substantial
diastereomer-specific variation in bioaccessibility was ob-
served (88). Such studies suggest human uptake of PBDEs
and HBCDs from indoor dust is compound-specific and
similar to that from diet.


The pharmacokinetic approach founded on eq 1 has also
been applied to PFOS and PFOA. Several similar modeling
approaches found dust and inhalation contribute to total
intakes but that relative to diet (a major source) may not be
as important as estimated for PBDEs (89-92). Specifically,
indoor dust ingestion contributed ∼5-10% of total PFOA
intake when background contamination of drinking water
was assumed (92). Drinking water was found to be an
important pathway when water supplies were impacted by
a point source of PFOA (92). However, hand-to-mouth contact
with carpets was considered a major pathway of PFOS and
PFOA exposure for infants, toddlers, and children (89).
Moreover, while a Swedish study considered diet the most
important exposure route, dust ingestion was significant
under scenarios assuming a high dust ingestion rate (93). In
addition to the uncertainties noted for PBDEs, additional
research gaps exist for PFCs. Examples are the volume of
blood assumed to be available for PFC distribution (sub-
stantial disagreement exists between otherwise similar studies
(92, 94), the lack of spatially consistent estimates of intake
from different exposure pathways (the study of Vestergren
and Cousins (92) used U.S. dust intakes and German dietary
intakes), and the infrequent detection of PFCs in the human
diet (the German study (94) used by Vestergren and Cousins
(92) could not detect PFOA in 117 and PFHxS in 208 out of
the 214 diet samples analyzed).


A complementary approach to elucidating the influence
of indoor exposures on human body burdens is regression
of concentrations in dust and diet to which an individual is
exposed with concentrations in blood, milk, or placental
tissue. Six such studies exist for PBDEs (11, 54, 95-98) with
one examining HBCDs (21). With two possible exceptions
(96, 97), study power is limited by small participant numbers.
A U.S. study of 12 participants detected significant positive
correlations between Penta-BDE congeners in human milk
and indoor dust and with exposure estimated via reported
dietary habits from consumption of both dairy products and
meat (54). A study of five Swedes reported a positive linear
relationship between ΣBDE concentrations (including BDE-
209) in house dust and plasma (98). However, the relationship
was dependent strongly on one observation. Most recently,
a Danish study of 47 volunteers detected a significant positive
correlation between BDE-47 concentrations in indoor dust
and placental tissue but not for other congeners (96). Neither
the Belgian study of 19 individuals (11) nor that of 50 German
subjects (97) could detect any correlation between Penta-
BDE congener concentrations in human blood serum and
in indoor dust and duplicate diets (and air for the German
study). With two small exceptions (most notably a correlation
between BDE-99 in air (but not dust) and milk), a similar


C ) D/(k* Vd) (1)
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lack of correlation between PBDEs in dust, air, and human
milk was observed for the Australian study of 10 women (95).
HBCD concentrations in dust but not diet were correlated
positively with those in Belgian serum (21). In both the Belgian
and U.S. studies (11, 54), difficulties in detecting BDE-209 in
the milk or serum of participants meant the existence of a
relationship between intake and body burden for BDE-209
could not be assessed. In contrast, BDE-209 was detected in
the majority of Australian human milk samples but displayed
no correlation with either air or dust (95). The absence of
correlation between PBDEs in Belgian dust and diet and in
matched serum samples was attributed to higher past and
episodic current intakes being more important determinants
of body burden than spot measurements of exposures made
during the week-long study (11). Such findings underline
the difficulties in obtaining biologically relevant measures
of intake. Larger, more powerful, studies of the relationship
between dust exposure and body burdens are required. As
well as larger numbers of subjects, measurements of dietary
and indoor intakes and body burdens should cover longer
time periods to allow as far as possible for temporal
fluctuations.


Research Priorities
This review underlines the importance of indoor contami-
nation with BFRs and PFCs. While progress has been made,
there are a number of areas that should form the focus of
future research. One observation is that while significant
knowledge gaps remain for PBDEs, we know much less about
indoor exposure to PFCs and other BFRs. Specific gaps
include studies that will


1. Evaluate interventions designed to reduce indoor
exposures. These should range from immediate actions to
enable individuals to reduce their likely burden (e.g.,
manipulate room ventilation, minimize carpeted areas and
other chemical sinks) to longer term strategies (e.g., mini-
mization of chemical migration from products by modifying
product formulation and design).


2. Quantify emissions and elucidate pathways via which
less volatile chemicals like BDE-209 migrate from products
into and between air and dust, and other compartments of
the indoor environment. This may be achieved via both
experimental studies and mathematical modeling. Likewise,
how are we primarily exposed to chemicals in dust: via
inhalation of small particles, from hand-mouth contact, or
dermal contact?


3. Characterize better the emission rates of BFRs and PFCs
from treated goods.


4. Provide better data on BDE-209 in indoor air, diet, and
human tissues. Combined, these will establish the relative
influence of different exposure pathways on human body
burdens particularly for toddlers/young children. A significant
barrier for both BDE-209 and other BFRs and PFCs is the
lack of validated, noninvasive indicators of body burden,
and evaluation of alternatives like hair, saliva, and feces is
required.


5. Improve understanding of the influence of different air
and dust sampling strategies on interstudy comparability
and the biological relevance of samples taken.


6. Monitor a fuller range of microenvironments. Most
current data are for homes. While domestic environments
are likely important vectors of exposure, data on cars and
planes suggests they too may be important for some (e.g.,
taxi-drivers and aircrew) and require more extensive moni-
toring. Schools and child day-care centers, offices, and other
transportation microenvironments like buses and trains are
other microenvironments for which more data are required.


7. Widen the international coverage of current monitoring
to facilitate better understanding of connections between


production/use volumes in different countries and indoor
concentrations and exposures.


8. Derive accurate dust ingestion rates and simultaneously
improve our ability to procure “biologically relevant” mea-
sures of exposure. This includes improved characterization
of the extent and causes of within-room spatial and temporal
variability and within-building spatial variability in con-
tamination. Such knowledge can be incorporated into
exposure monitoring strategies - especially for BFRs and PFCs
with short human half-lives.


9. Determine better the extent of and factors influencing
human bioavailability and/or bioaccessibility of BFRs and
PFCs in indoor dust.


10. Consolidate and improve the database on human half-
lives and relevant physicochemical properties of BFRs and
PFCs.


11. Conduct larger and more powerful studies of the
relationship between concentrations of BFRs and PFCs in
dust and body burden.


Most importantly, we need to utilize science to develop
better policies to manage the past, current, and future
reservoirs of BFRs and PFCs associated with indoor environ-
ments such that exposure is minimized. Such efforts require
monitoring and comprehension of environmental behavior
not only for those chemicals currently on the horizon but
also those now emerging into the consciousness of exposure
assessors. Examples include replacements for recently re-
stricted BFRs, such as organophosphorus flame retardants
(e.g., tris(1,3-dichloro-2-propyl)phosphate) and “new” BFRs
like (2-ethylhexyl)tetrabromophthalate, 1,2-bis(2,4,6-tribro-
mophenoxy)ethane (BTBPE), and decabromodiphenyl ethane
(DBDPE) (51, 99-102). All of this must be conducted
alongside programs to comprehend better the human health
impacts of BFRs and PFCs. Such programs should combine
both experimental and pharmacokinetic assessment of
multiple exposure pathways, their influence on body burdens,
and epidemiology.
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Unregulated Components List.xls
Sheet1

		Component		Afterflame (sec)		Afterglow (sec)		Smoke (sec)		Sample Consumed		Hole formation		Damage Length / Width (mm)		Resultant Classification

		12mm Elastic		F.ext		-		-		Yes		Yes		Full		Easily Ignitable

		13mm Aran Flangine Tape		Consumed in test		0		2		No		Yes		Full		Easily Ignitable

		13mm Card Roll		F.ext - 20		-		-		Yes		Yes		Full		Easily Ignitable

		150 Elastic Webbing		F.ext		-		-		Yes		Yes		Full		Easily Ignitable

		350 Elastic Webbing		F.ext		-		-		Yes		Yes		Full		Easily Ignitable

		Acrylic blend scrim		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Button Tag		Consumed in test		0		0		Yes		Yes		Full		Easily Ignitable

		Buttoning Twine - Nylon		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Coir Fibre - Untreated		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Elasticated Webbing - Polypropylene / Nylon / Elastane		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		F4 Weltine Cord		F.ext - 24		-		-		Yes		Yes		Full		Easily Ignitable

		F8 Weltine Cord		F.ext - 26		-		-		Yes		Yes		Full		Easily Ignitable

		Fir Tree Button		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Fleeced Poly		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Hessian Cloth - Woven 265gsm		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Horsehair / coir fibre mix		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Horsehair fibre		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Mixed Wool / Cotton Felt Pad / Wadding		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Padattack		Consumed in test		0		13		No		No		Full adhesive pad		Easily Ignitable

		Piping Cord - Paper		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Poly Webbing		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Polycotton Lining		1 min +		-		-		No		No		Full / 25		Easily Ignitable

		Polyfoam Profile PF0009		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Polystyrene foam profile		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Polyviles (Valance Stiffener)		F.ext		-		-		Yes		Yes		Full		Easily Ignitable

		Recycled textile fibre padding		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Recycled textile fibre padding 2		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Silent Wire		F.ext - 30		-		-		Yes		No		Full		Easily Ignitable

		Sisal Twine		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Spring Clip		F.ext - 32		-		-		No		No		Full plastic part		Easily Ignitable

		Valance Card - Blended Nonwoven Fibres		F.ext - 1min		-		-		Yes		Yes		Full		Easily Ignitable

		Velcro Hook		F.ext + 1 min		-		-		No		Yes		Half / Full		Easily Ignitable

		Velcro Hook/Loop combined		F.ext + 1 min		-		-		Yes		Yes		Full		Easily Ignitable

		Velcro Loop		F.ext + 1 min		-		-		No		Yes		Half / Full		Easily Ignitable

		Woven Polypropylene Webbing		F.ext - 1min		-		-		Yes		N/A		Full		Easily Ignitable

		Zip		Fext - 30		0		31		No		Yes		116 / Full		Easily Ignitable

		20E Spun Bond Nonwoven		0		0		2		No		Yes		194 / 35		Not Easily Ignitable - Non Protective

		5mm Foam Profile		0		0		5		No		Yes		79 / Full		Not Easily Ignitable - Non Protective

		Black Polyester Tape		0		0		3		No		Yes		80 / Full		Not Easily Ignitable - Non Protective

		Grey Polyester		4		0		5		No		Yes		144 / 94		Not Easily Ignitable - Non Protective

		No4 Washable Cord		0		0		2		No		Yes		58 / Full		Not Easily Ignitable - Non Protective

		Nylon Twine		0		0		0		No		Yes		120 / Full		Not Easily Ignitable - Non Protective

		Polyester scrim		0		0		2		No		Yes		78 / 19		Not Easily Ignitable - Non Protective

		Polypropylene nonwoven textile		0		0		2		No		Yes		155 / 37		Not Easily Ignitable - Non Protective

		TB5 300 gsm Sofa Bed Pad		0		0		3		No		Yes		94 / 22		Not Easily Ignitable - Non Protective

		Velcro Hook - Brown Colour		0		0		3		No		Yes		54 / 13		Not Easily Ignitable - Non Protective

		Velcro Loop - Brown Colour		0		0		3		No		Yes		57 / 14		Not Easily Ignitable - Non Protective

		Woven Polypropylene Strip textile		0		0		3		No		Yes		104 / 26		Not Easily Ignitable - Non Protective

		14mm Poro		0		0		4		No		No		70 / 15		Not Easily Ignitable - Protective

		3/4 Inch Card Strip		0		0		0		No		No		60 / 11		Not Easily Ignitable - Protective

		3mm Mill Board		0		0		0		No		No		80 / 11		Not Easily Ignitable - Protective

		5mm PO Plastic Edge Section		5		0		11		No		No		89 / Full		Not Easily Ignitable - Protective

		Aluminium Sheet - 1.2mm		0		0		0		No		No		0/0		Not Easily Ignitable - Protective

		Beige / Brown PVC Type Tackroll		0		0		8		No		No		62 / 13		Not Easily Ignitable - Protective

		Black Card - 2mm thick		0		0		2		No		No		58 / 11		Not Easily Ignitable - Protective

		Black PVC Type Tackroll		0		0		8		No		No		68 / 15		Not Easily Ignitable - Protective

		Bline Seam Profile		0		0		2		No		No		81 / Full		Not Easily Ignitable - Protective

		Card - 1.5mm thick		0		0		0		No		No		69 / 13		Not Easily Ignitable - Protective

		Copper Sheet - 1mm		0		0		0		No		No		0/0		Not Easily Ignitable - Protective

		Hardwood - Unspecified		0		0		2		No		No		56 / 12		Not Easily Ignitable - Protective

		Off White PVC Type Tackroll		0		0		8		No		No		59 / 14		Not Easily Ignitable - Protective

		Pinewood Panel 25mm Thick		0		0		2		No		No		52 / 12		Not Easily Ignitable - Protective

		Plywood Panel 12.5mm Thick		0		0		2		No		No		41 / 11		Not Easily Ignitable - Protective

		Steel Sheet - 1mm		0		0		0		No		No		0/0		Not Easily Ignitable - Protective

		Tackroll - Medium Density Polystyrene		0		0		2		No		No		70 / 16		Not Easily Ignitable - Protective

		Wool Felt - 200gsm		0		0		2		No		No		89 / 15		Not Easily Ignitable - Protective

		Woven Cotton - Treated (approx 170gsm)		0		0		2		No		No		72 / 14		Not Easily Ignitable - Protective

		Woven Jute Webbing (approx 750gsm)		0		0		2		No		No		62 / 14		Not Easily Ignitable - Protective
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Test Results.xlsx
SCHEDULE 5 PART 1 RESULTS

		Schedule 5 part 1  - CURRENT Match test



		Tested to the current requirements of Schedule 5 part 1		TEST 1				TEST 2				TEST 3				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		100% POLYESTER																FAIL

		Application Level - 100 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS

		Application Level - 92 g/m²

		Blow ratio - 5.0

		Did the cover split - Yes / No		YES				YES				YES				N/A

		Time taken to split (seconds)		5				5				6				N/A

		Duration of flaming		88 *				75 *				81 *				<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		Tested to the current requirements of Schedule 5 part 1		TEST 1				TEST 2				TEST 3				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		52% ACRYLIC, 33% POLYESTER, 15% COTTON																PASS

		Application Level - 100 %		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS

		Application Level - 117 g/m²

		Blow ratio - 3.3

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Duration of flaming		1		1		3		1		1		1		<120



		Tested to the current requirements of Schedule 5 part 1		TEST 1				TEST 2				TEST 3				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		50% POLYESTER / 50% VISCOSE																PASS

		Application Level - 100 %		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS

		Application Level - 131 g/m²

		Blow ratio - 2.7

		Did the cover split - Yes / No		YES		YES		YES		YES		YES		YES		N/A

		Time taken to split (seconds)		16		15		16		17		16		16		N/A

		Duration of flaming		16		23		20		18		21		16		<120





100% Polyester

		FIBRE CONTENT:- 100% POLYESTER



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





																										PASS

		Application Level - 0 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		N/A

		Time taken to split (seconds)		4		4		3		3		5		4		4		4		3		4		N/A

		Duration of flaming (seconds)		1		111		1		1		1		1		1		6		26		23		<120



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





																										FAIL

		Application Level - 0 %		FAIL		N/A		PASS		PASS		FAIL		N/A		FAIL		N/A		PASS		PASS		MUST PASS

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		Yes		N/A		Yes		Yes		Yes		N/A		Yes		N/A		Yes		Yes		N/A

		Time taken to split (seconds)		3		N/A		4		3		4		N/A		4		N/A		3		3		N/A

		Duration of flaming (seconds)		> 120		N/A		48		61		> 120		N/A		> 120		N/A		28		46		<120



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





																										PASS

		Application Level - 48.9 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS

		Application Level - 45 g/m²

		Blow ratio - 13

		Did the cover split - Yes / No		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		Yes		N/A

		Time taken to split (seconds)		3		3		4		4		4		3		4		4		4		4		N/A

		Duration of flaming (seconds)		3		4		1		1		1		1		1		1		1		1		<120





52% ACR, 33% PES, 15% COTTON

		FIBRE CONTENT:- 52% ACRYLIC, 33% POLYESTER, 15% COTTON



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 0 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		N/A

		Time taken to split (seconds)		8		N/A		7		N/A		8		N/A		10		N/A		8		N/A		N/A

		Duration of flaming (seconds)		66 *		N/A		55 *		N/A		58 *		N/A		62 *		N/A		58 *		N/A		<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 47.86 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 56 g/m²

		Blow ratio - 12.0

		Did the cover split - Yes / No		NO		N/A		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		N/A

		Time taken to split (seconds)		N/A		N/A		70		N/A		78		N/A		75		N/A		82		N/A		N/A

		Duration of flaming (seconds)		> 120 *		N/A		> 120 *		N/A		> 120 *		N/A		> 120 *		N/A		> 120 *		N/A		<120

		* The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 64.9 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS		PASS

		Application Level - 76 g/m²

		Blow ratio - 5.5

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		37		44		10		14		17		17		4		17		0		6		<120









		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 100 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS		PASS

		Application Level - 117 g/m²

		Blow ratio - 3.3

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		0		3		0		2		2		2		2		2		2		0		<120



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 0 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		N/A

		Time taken to split (seconds)		7		N/A		14		N/A		6		N/A		6		N/A		6		N/A		N/A

		Duration of flaming (seconds)		34 *		N/A		29 *		N/A		26 *		N/A		22 *		N/A		28		N/A		<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 47.86 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 56 g/m²

		Blow ratio - 12.0

		Did the cover split - Yes / No		YES		N/A		Yes		N/A		Yes		N/A		Yes		N/A		Yes		N/A		N/A

		Time taken to split (seconds)		32		N/A		22		N/A		22		N/A		22		N/A		33		N/A		N/A

		Duration of flaming (seconds)		57 *		N/A		58 *		N/A		56 *		N/A		59 *		N/A		57 *		N/A		<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 64.9 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS		PASS

		Application Level - 76 g/m²

		Blow ratio - 5.5

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		4		6		22		19		14		15		5		17		2		2		<120



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 100 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS		PASS

		Application Level - 117 g/m²

		Blow ratio - 3.3

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		3		3		2		2		1		3		2		2		16		0		<120





50% POLYESTER, 50% VISCOSE

		FIBRE CONTENT:- 50% POLYESTER, 50% VISCOSE



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 0 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		40		N/A		31		N/A		27		N/A		23		N/A		38		N/A		N/A

		Duration of flaming (seconds)		82 *		N/A		90 *		N/A		> 120 **		N/A		> 120 **		N/A		> 120 **		N/A		<120



		* The test was forcibly extinguished at this point due to unsafe escalating combustion

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 29.77 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 39 g/m²

		Blow ratio - 9.5

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		29		N/A		29		N/A		28		N/A		25		N/A		22		N/A		N/A

		Duration of flaming (seconds)		> 120 **		N/A		> 120 **		N/A		> 120 **		N/A		115 *		N/A		99 *		N/A		<120



		* The test was forcibly extinguished at this point due to unsafe escalating combustion

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 51.14 %		FAIL		N/A		PASS		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 67 g/m²

		Blow ratio - 6.5

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		60		N/A		17		N/A		17		N/A		17		N/A		16		N/A		N/A

		Duration of flaming (seconds)		> 120 **		N/A		39 *		N/A		> 120 **		N/A		>120 **		N/A		> 120**		N/A		<120



		* The test was forcibly extinguished at this point due to unsafe escalating combustion

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 84.6 %		PASS		PASS		PASS		PASS		PASS		PASS		FAIL		N/A		PASS		PASS		MUST PASS		FAIL

		Application Level - 110 g/m²

		Blow ratio - 4.0

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		YES		N/A		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		15		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		16		22		19		17		19		45		>120 **		N/A		46		9		<120



		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING A		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 100 %		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		PASS		MUST PASS		PASS

		Application Level - 131 g/m²

		Blow ratio - 2.7

		Did the cover split - Yes / No		NO		NO		NO		NO		NO		NO		YES		NO		NO		NO		N/A

		Time taken to split (seconds)		N/A		N/A		N/A		N/A		N/A		N/A		20		N/A		N/A		N/A		N/A

		Duration of flaming (seconds)		21		23		19		16		31		20		49		22		17		22		<120



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 0 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 0 g/m²

		Blow ratio - N/A

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		16		N/A		13		N/A		22		N/A		14		N/A		17		N/A		N/A

		Duration of flaming (seconds)		96 *		N/A		76		N/A		72 *		N/A		89 *		N/A		72 *		N/A		<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 29.77 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 39 g/m²

		Blow ratio - 9.5

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		17		N/A		16		N/A		14		N/A		14		N/A		16		N/A		N/A

		Duration of flaming (seconds)		62 *		N/A		95 *		N/A		68 *		N/A		57 *		N/A		74 *		N/A		<120

		* The test was forcibly extinguished at this point due to unsafe escalating combustion



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 51.14 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 67 g/m²

		Blow ratio - 6.5

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		16		N/A		17		N/A		16		N/A		18		N/A		13		N/A		N/A

		Duration of flaming (seconds)		> 120 **		N/A		> 120 **		N/A		> 120 **		N/A		>120 **		N/A		> 120**		N/A		<120

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 84.6 %		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		FAIL		N/A		MUST PASS		FAIL

		Application Level - 110 g/m²

		Blow ratio - 4.0

		Did the cover split - Yes / No		YES		N/A		YES		N/A		YES		N/A		YES		N/A		YES		N/A		N/A

		Time taken to split (seconds)		17		N/A		15		N/A		16		N/A		16		N/A		14		N/A		N/A

		Duration of flaming (seconds)		>120 **		N/A		>120 **		N/A		>120 **		N/A		>120 **		N/A		>120 **		N/A		<120

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning



		TESTED OVER FILLING B		TEST 1				TEST 2				TEST 3				TEST 4				TEST 5				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)





		Application Level - 100 %		PASS		PASS		PASS		PASS		FAIL		N/A		PASS		PASS		FAIL		N/A		MUST PASS		FAIL

		Application Level - 131 g/m²

		Blow ratio - 2.7

		Did the cover split - Yes / No		YES		YES		YES		YES		YES		N/A		YES		YES		YES		N/A		N/A

		Time taken to split (seconds)		19		15		15		16		18		N/A		15		15		16		N/A		N/A

		Duration of flaming (seconds)		19		52		13		35		> 120 **		N/A		98		67		> 120 **		N/A		<120

		** The test was forcibly extinguished at this point due to reaching 120 seconds maximum limit for burning





MATERIALS WITHIN 40MM

		MATERIALS WITHIN 40MM FROM COVER



		SUPPLIED BY		COMPONENT DESCRIPTION		TEST RESULTS - TIME TAKEN TO SELF EXTINGUISH				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)		OBSERVATIONS





		STEINHOFF		Plastic Screw		57		N/A		< 120 seconds		FAIL		test sample consumed within duration of test

		STEINHOFF		Woven Non-visible fabric		24		2		< 120 seconds		PASS

		STEINHOFF		Non-woven, Non-visible fabric		0		0		< 120 seconds		PASS

		STEINHOFF		Black strapping		82		N/A		< 120 seconds		FAIL		test sample consumed within duration of test

		STEINHOFF		White strapping		31		N/A		< 120 seconds		FAIL		test sample consumed within duration of test

		STEINHOFF		Light grey card		0		0		< 120 seconds		PASS

		STEINHOFF		Dark grey card		0		0		< 120 seconds		PASS

		STEINHOFF		OSB - 14mm		0		0		< 120 seconds		PASS

		STEINHOFF		OSB - 18mm		0		0		< 120 seconds		PASS

		STEINHOFF		OSB - 22mm		0		0		< 120 seconds		PASS

		STEINHOFF		Plywood - 18mm		0		0		< 120 seconds		PASS

		STEINHOFF		MDF - 6mm		0		0		< 120 seconds		PASS

		STEINHOFF		Birch rails - 25mm		0		0		< 120 seconds		PASS

		MATERIALS WITHIN 40MM FROM COVER



		SUPPLIED BY		COMPONENT DESCRIPTION		TEST RESULTS - TIME TAKEN TO SELF EXTINGUISH				TEST CRITERIA		OVERALL RESULT (PASS / FAIL)		OBSERVATIONS





		QFC		Plastic spring clips		> 120		N/A		< 120 seconds		FAIL		burnt beyond allowed time period

		QFC		Paper coated silent wire		14		62		< 120 seconds		FAIL		paper coating fully consumed, wire intact

		QFC		Elasticated webbing		48		N/A		< 120 seconds		FAIL		test sample consumed within duration of test

		QFC		Polypropylene webbing		31		N/A		< 120 seconds		FAIL		test sample consumed within duration of test

		QFC		Plastic linkage		25		82		< 120 seconds		PASS

		QFC		OSB		0		0		< 120 seconds		PASS

		QFC		Plywood - type 1		0		0		< 120 seconds		PASS

		QFC		Plywood - type 2		0		0		< 120 seconds		PASS

		QFC		Hardboard		0		0		< 120 seconds		PASS

		QFC		Fibreboard		0		0		< 120 seconds		PASS

		QFC		Cardboard		0		0		< 120 seconds		PASS

		QFC		Chipboard		0		0		< 120 seconds		PASS

		QFC		Birch wood		0		0		< 120 seconds		PASS
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