BIFMA-SAS Section 7.0:  Materials  January 29, 2007
7.1
Design for Environment Program :  Prerequisite

Intent

Require implementation of a Design for Environment (DFE) program.  DFE is the systematic integration of environmental considerations into product and process design.  Because it offers new perspectives with a product and business focus, DFE can be a powerful tool to uncover possibilities for greater competitiveness and innovation as well as greater environmental responsibility.  

Requirements

Put in place a multi-disciplinary DFE program which may include design, engineering, production, quality assurance and marketing staff.  

Documentation 

Integration of DFE into an Environmental Management System

or

Objective evidence (e.g. procedures documented and implemented) to verify the use of Life Cycle Thinking, including such elements as:

Life Cycle Assessment (O)
Materials Use Efficiency (O)
Renewable Materials (R)
Recycled Materials (R)
Recyclable and Biodegradable Materials (R)
End-of-Life Management (R)
Water Management (R)
Energy Efficiency (R)

Human & Ecosystem Health Considerations (O)

(R):  required element of DFE program

(O):  optional element of DFE program

Potential Technologies and Strategies: 
Resources: 

· DFE Guide prepared by National Research Council of Canada           http://dfe-sce.nrc-cnrc.gc.ca/overview/overview_e.html.

· Minnesota Office of Environmental Assistance, Better by Design (2006), http://www.moea.state.mn.us/berc/DFEtoolkit.cfm.

7.2
Use of Life Cycle Assessment 

Intent

Encourage use of Life Cycle Assessment (LCA) to inform product design and development and to optimize materials choices.  

Requirements

Complete an LCA for the furniture product to be assessed to the SAS.  
Documentation (3 levels of achievement)

1) Evidence that a company has incorporated life cycle thinking into the creation of a product by applying at least two of the four components of ISO 14040*.         (1 point)
2) Evidence that a company has completed an LCA utilizing all four components outlined in ISO 14040*.   (1 point)
3) Evidence that a company has completed an independent third party peer review of its LCA.   (1 point)
Potential Technologies and Strategies

Resources:

· Five Winds International  http://www.fivewinds.com/index.cfm
· SimaPro  http://www.pre.nl/simapro/
· International Standards Organization http://www.iso.org/iso/en/ISOOnline.frontpage
· The International Journal of Life Cycle Assessment 

· United Nations Environment Programme Life Cycle Initiative http://lcinitiative.unep.fr/
· BEES (NIST) http://www.bfrl.nist.gov/oae/software/bees.html
· US Life Cycle Inventory Database http://www.nrel.gov/lci/
· IDCE http://www.idce.org/
· GABI  http://www.gabi-software.com/index.html?&no_cache=1
*ISO 14040 Note:  COMPONENTS OF A LIFE CYCLE ASSESSMENT

(1) Life Cycle Assessment Goal & Scope Definition
(2) Life Cycle Inventory (LCI)

(3) Life Cycle Impact Assessment (LCIA)

(4) Life Cycle Impact Interpretation

7.3   Increase Materials Use Efficiency  

1- 2 Points

Intent

Reduce the quantity of raw materials used in the manufacture and delivery of products and services in order to minimize the ecological and economic footprint.

Requirements

Measure material efficiency for the facility producing the product to be assessed to the SAS.  Substantial conversion of raw materials must occur at this facility (e.g. sawing, routing, machining, forming, stamping, molding, cutting, sewing). 
Material Efficiency = (Input Mass – Waste Mass) / Input Mass.  

Facility Material Efficiency of 80% (1point)

Facility Material Efficiency of 90% (1point)

Documentation

Document that 75% of the raw material conversion processes take place at the facility producing the product to be assessed to the SAS. Document mass for raw material input and waste.  Waste mass calculations should include materials sent to recycling unless full economic value recovery can be demonstrated. Calculate Material Efficiency = (Input Mass – Waste Mass) / Input Mass.  

Potential Technologies and Strategies

Design for Environment (DfE)

Six Sigma 

Lean Manufacturing

Lifecycle Analysis

Dematerialization

Physical Optimization

7.4  Biobased Renewable Materials- excluding wood

1- 3 points

Intent

Increase the use of renewable materials that are obtained from biobased sources and decrease dependency on petroleum-based materials.


Requirements  

Select renewable materials for use as an integral component of new or existing product to be assessed to the SAS. (1 point)

Ensure that renewable material production waste is composted or recycled               (1 point).


Documentation

Utilize DfE process to compare and select renewable materials. Identify non-renewable materials that meet performance requirements that were deselected.

Provide documentation that renewable material production waste is composted or recycled. 


Potential Technologies and Strategies: 

Before using more renewable materials in product, check suppliers' product labels to verify:

· The quality and consistency of organic materials that are sourced from renewable stocks. 

· That the materials have been harvested and the stocks managed in an environmentally preferable manner. 

· PLA plastics and textiles
· Soy based foams


Credit 7.4.1: BioBased Renewable Materials – Sustainable Wood

1-2 Points

Intent

Encourage environmentally responsible forest management and use of non-endangered species of wood.

Requirements

Use of endangered wood is prohibited.  

Either a minimum of 50% of the total wood weight of the product is compliant to SFI, CSA or other qualified organizations sustainable forest practices (1 point) OR a minimum of 20% of the total wood weight of the product is compliant to FSC sustainable forest practices (1 point).

AND

Either a minimum of 75% of the total wood weight of the product is compliant to SFI, CSA or other qualified organizations sustainable forest practices (1 point) OR a minimum of 40% of the total wood weight of the product is compliant to FSC sustainable forest practices (1 point).

The maximum number of points for this credit is 2.

Documentation

Using the CITIES list verify and document that the species of wood used in the product are not endangered.
Proof of compliance to a sustainable forest management system from supplier

Document of weight of wood products used in furniture item and weight of certified wood  

Potential Technologies & Strategies

Consider using wood-based materials and products certified by:

· CITIES - CONVENTION ON INTERNATIONAL TRADE IN ENDANGERED SPECIES OF WILD FAUNA AND FLORA
· American Tree Farm Systems

· Canadian Standards Association

· Forest Stewardship Council

· Sustainable Forestry Initiative

7.5
Recycled Content   

Intent

Increase amount of recycled content material incorporated into office furniture products.

Requirements:  

Measure Existing Recycled Content in Product:  Calculate the amount of the recycled content currently used in the product as a percent of the total materials contained in the product.  

Mass Balance:  To develop the baseline, a mass balance approach shall be used.  

mass of recycled materials                                  =% recycled materials in product

mass of virgin materials + mass of recycled materials

Determine how much of the recycled material used is pre-consumer or post-consumer, and the percentage of each.  

Annualize Estimates of Recycled Content:   Annual averages can be used, for the product to be assessed to the SAS, as a practical way to deal with fluctuations and uncertainties in inputs over the course of a given year.

No Transfers of Recycled Content Credits from Other Non-Certified Products:  “Transferable credits” of recycled content are not allowed from products not being certified.  The product must routinely contain recycled content in the range claimed in order to be eligible for credit. 

Use of Multiple Suppliers:  In order to make calculations, for the product to be assessed to the SAS, when there are multiple suppliers that change through out a given year, state which single-year calendar year basis is being used.  Allocate by mass contributed by each supplier to the total mass in the annual cycle.   
Meet First Level Recycled Content Requirements:  1 point

Incorporate recycled content into the product seeking certification such that total recycled content in that product meets the levels established in EITHER OPTION 1 OR OPTION 2.

Option 1:

Incorporate recycled content materials, into the product to be assessed to the SAS, such that the sum of post consumer recycled content plus one-half of the post-industrial content constitutes at least 40% of the total weight of the materials in the product.   

Option 2:

Incorporate recovered materials, into the product to be assessed to the SAS, at the levels specified in the following chart.  Source:  USEPA, Comprehensive Procurement Guidelines for Office Furniture, www.epa.gov/cpg, as revised below.   

Recommended Recovered Materials Content Ranges:
	Product
	Material
	Postconsumer Content (%)
	Total Recovered Materials Content (%)

	Furniture structure
	Steel1
	16
	25-30

	Furniture structure
	Aluminum
	--
	75-100

	Cellulose Loose-Fill and Spray-On
	Postconsumer Paper
	75
	75

	Particleboard/
Fiberboard component2
	Wood or wood composite
Agricultural fiber
	Greater than 0


-- 
	80-100


100 

	Fabric
	PET
	See note 3 below
	100

	Plastic furniture component
	HDPE
	70-75
	95

	Remanufactured or Refurbished Furniture
	Various
	25-75
	25-75


1 The recommended recovered materials content levels for steel in this table reflect the fact that the designated item is generally made from steel manufactured in a Basic Oxygen Furnace (BOF). Steel from the BOF process contains 25% - 30% total recovered steel, of which, 16% is postconsumer steel.
2 Particleboard and fiberboard used in the wood components of office furniture may also contain other recovered cellulosic materials, including, but not limited to, paper, wheat straw, and bagasse. The percentages of these materials contained in the product would also count toward the recovered materials content level of the item. 

3  The 100% post-consumer content requirement of the CPG for PET fabric is not replicated here.  

Second Level Recycled Content Achievement:  1 additional point

Option 1:

Same as Option 1 above, except that the sum of post consumer recycled content plus one-half of the post-industrial content constitutes recycled content must comprise at least 50% of the weight of the materials in the product to achieve this additional point.  
Option 2:

To earn an additional point for recovered content, manufacturer shall demonstrate that the recovered content of its product exceeds the levels specified in the chart above under Option 2 by at least 20% in each category, relevant to the product to be assessed to the SAS, if 100% recovered content has not already been achieved.  

Documentation:  
Utilize BIFMA SAS template to identify amount of recycled materials in product.  
Definitions:

Recycled content materials shall be defined in accordance with the Federal Trade Commission document, Guides for the Use of Environmental Marketing Claims, 16 CFR260.7(e), available at www.ftc.gov/bcp/grnrule/guides980427.htm
Recycled material means waste materials and byproducts which have been recovered or diverted from solid waste.  This term does not include materials and byproducts generated from, and commonly reused within, an original manufacturing process. 

For purposes of this section, “total recycled materials” shall represent the sum of pre-consumer and post-consumer recycled materials incorporated into a product.  
· Pre-Consumer material:  Pre-consumer recycled material is a waste product of a manufacturing process, diverted from the solid waste stream and not normally reused by industry during the original manufacturing process.  Pre-consumer material also includes obsolete inventory and returned stock from the distribution chain which has not been sold to end-users.  By-products of a manufacturing process that normally are reused within the process and usually don't enter the waste stream are considered industrial scrap and don't count toward recycled content.”
· Post-consumer material:  A material or finished product generated by households or by commercial, industrial and institutional facilities in their role as end-users of the product, which has served its intended purpose and has been diverted or recovered from waste destined for disposal having completed its life as a consumer item.  Overstock, returns and obsolete inventories would not be considered post-consumer material.  

Potential Technologies and Strategies

Currently, many recycled materials come from industrial sources and have minimal impurities and only slightly inferior properties to the originals.

Nevertheless, when recycled materials will be used, one should: 

· Specify the required performance properties of the recycled material to control the physical characteristics.  

· Establish quality assurance requirements with your supplier regarding recycled material.  

· Be aware that the cost of recycled materials depends on their source, percentage of virgin material content, level of contamination and physical characteristics. 

By implementing product take-back programs, companies have a cost-effective source of materials and/or parts to recycle back into new or remanufactured products.   

7.6
Recyclable and Biodegradable Materials

Intent

Increase the use of ‘closed loop’ processes for recyclable and biodegradable materials. 

Requirements

Measurement & Viability (1 point)

1. Identify and quantify the amount of recyclable and biodegradable materials in the product. All qualifying recyclable and biodegradable materials must be clearly labeled or otherwise identified in a manner that facilitates easy identification of materials during disassembly.     

2. Verify availability of recycling/biodegradation facilities (excluding waste to energy) for recyclable and biodegradable materials in product in at least six of ten geographic zones (see appendix for zone map)

3. Demonstrate commercial viability of extraction of recyclable/biodegradable materials from product. 

Reclamation (1 point)

1. Utilize an in-house reclamation and recycling program in which at least 80% of recycled and biodegradable materials in the product are utilized by the original manufacturer (excluding waste to energy). 

Documentation

Measurement & Viability

1. Utilize BIFMA SAS template to identify amount of recyclable and biodegradable materials in product.  Products must contain at least 50% recyclable and/or biodegradable material to qualify

2. Use template to identify recycling/biodegradation facilities in six of ten geographic zones (see appendix for zone map)  Submit letter verifying material acceptance

3. Submit documentation that product can be quickly and completely disassembled into base materials with simple tools. 

Reclamation 

1. Submit documentation of in-house reclamation program. 

2. Maintain ‘material balance’ records (Mass of reclaimed material in – Mass of material recycled)  

Potential Technologies and Strategies

Product design can make a significant contribution to Recyclability. Here are some criteria to follow: 

Select just one type of material for the product as a whole or for each sub-assembly.  If selecting one type of material is not practical, select plastics in mutually compatible groups, i.e., SAN, ABS, PC, PMMA; PC, PET; or PVC, SAN, PMMA. 

Don't cross-contaminate metals, e.g., mixing steel components with copper; aluminum with copper or iron; or copper with mercury or beryllium. 

To aid recycling, avoid or minimize materials which are difficult to separate such as compound materials, laminates, fillers, fire-retardants and fiberglass reinforcements.

Choose recyclable materials for which collection programs are in place or anticipated and for which a market already exists, unless the materials are coming back to the manufacturer or supply chain which can use them for the same or similar purposes again.  

7.7
Optimize End-of-Life Management   

7.7.1  Design for Durability/Upgradeability:  
Intent

To maximize the useful life of office furniture products so that they can be readily refurbished and upgraded for multiple uses by the original or subsequent users.  Longer product life reduces demand for virgin materials and waste generation, thereby reducing the life cycle environmental impacts of these products.  

Requirements

OEM adopts and publicizes policy of designing and manufacturing products that are intended to have a long useful life, capable of withstanding repeated service, repair and handling and that product parts and components are standardized to facilitate maintenance, servicing and re-assembly.  In setting such policies, the  OEM may distinguish between the functional components which should be designed for long useful life and multiple reconfigurations and reuse from design components (such a fabric, paint and other surface materials) which may need to be replaced or repaired.  (1 point)
Documentation
Requirements listed above will be documented in a formal corporate policy statement, the corporate DFE program, as well as all sales, marketing, use and warranty materials associated with the product or product line in question.  

7.7.2  Design for Remanufacturing  

Intent

To maximize the degree to which office furniture products can be readily and economically remanufactured, by designing them with remanufacturing in mind.  Remanufacturing office furniture products conserves resources and energy and reduces pollution and greenhouse gas emissions.

Requirements

Product is designed in a modular fashion to facilitate the replacement of components that are subject to wear or breakage, likely to go out of style, or likely to be upgraded.  (1 point)
· Product disassembly instructions are readily available.

· Dissassembly of the product can be done with standard tools.

· No specialized training is needed by those disassembling the product.

· Dissassembly of the product can occur in a reasonable amount of time.  

Documentation

Product specifications and certification (fire, safety, etc.) compliance documents should be available for end users.  Components for upgrade and refurbishment should be available for a reasonable length of time at reasonable costs. 
7.7.3  Design for Recycling  

Intent

Maximizing the degree to which materials from office furniture that cannot be reused or remanufactured will be recycled into value added product.  Recycling of resources, whether renewable or nonrenewable, conserves energy and reduces pollution and other environmental impacts inherent in raw material acquisition, processing and product manufacturing.

Requirements  (1 point)
· Product disassembly instructions are readily available.

· Dissassembly of the product can be done with standard tools.

· No specialized training is needed by those disassembling the product.

· Dissassembly of the product can occur in a reasonable amount of time.  

· Product parts are labeled to facilitate separation by material content and identification and separation of toxic components.  

Documentation
Product material content and weight documentation. 

Product recycling guide with a clear process for disassembly and separation.

7.7.4   Manufacturer Takes Additional Steps to Facilitate Remanufacture or 
Recycling of Its Products:  

Intent

Even if manufacturers take steps, as listed above, to make their products more durable, upgradeable, remanufacturable, and recyclable, significant amounts of discarded office furniture may still go to waste if manufacturers do not actually partner in the recovery process to maximize its potential.

Requirements

Manufacturers can earn up to 3 points under this section:  

· Buy-Back/Take-Back/Leasing:  Manufacturer makes buy-back or take-back part of its strategic sales strategy.  Manufacturer offers on a consistent basis, a variety of attractive buy-back or takeback arrangements for furniture it is selling new via leasing agreements or by including buy-back and take-back offers in bids on new furniture purchases.  As part of this commitment, manufacturer shall ensure environmentally appropriate management of any furniture managed by these means (whether by the manufacturer directly or the manufacturer’s designated partners). [2 Points] 

· Research on Recovery Options:  Manufacturers shall research and publish information (so that it is readily available to recyclers and remanufacturers) on the highest value recovery opportunities for their legacy product lines and the materials that comprise them [1 Point].  

Examples:

· Work surfaces:  Identify methods and recyclers who can separate the laminate or particle board from steel work surfaces and recover value from these parts. If there are no viable markets for all resulting materials, identify best disposal options.

· Office panels:  Identify methods and recyclers who can separate the materials (fabric, acoustical, frame) in these panels and find viable markets for these materials.  If there are no viable markets for the resulting materials, identify best disposal options.

Documentation
[ADD HERE]

Potential Technologies and Strategies

A consortium of OEM's could establish a central clearing house that receives, grades and processes used office furniture assets to be used "as is",

remanufactured or recycled as returning inventories. Each manufacturer would be a shareholder in the consortium’s success.  OEM could also decide to set up similar organizations on their own.  

OEM's would share in the profits of such a venture and could utilize this operation to market their returning assets to marginal or new ventures that may not have the capital to initial invest in new products. 

A consortium like this would provide an opportunity for the market at large (including corporations, governmental entities) to participate by depositing excess assets for future credits or discounts. 

OEM's must assist in the development and support of proprietary

processes and parts to facilitate the yield and opportunity to

regenerate the assets that return via these means.  

Definitions:

Refurbishment:  Includes renovating, repairing, restoring, or generally improving the appearance, performance, quality, functionality or value of a product.  (Source:  CA and MN purchasing specs)

Remanufacturing:  The process of recovering used, worn-out products (“cores”) that would otherwise be disposed and restoring them to “like new” condition.  This process involves disassembly, cleaning, and inspection for wear.  Damaged components are repaired and refinished.  At this point, feature upgrades may be added before the product is reassembled.  Finally the product is tested for reliability.  (Source:  The Energy and Environmental Benefits of Office Furniture Remanufacturing.  National Center for Remanufacturing and Resource Recovery, RIT, May 2005)

Reuse:  A process through which a component is removed from one system and installed in another to provide its original function.  (Source:  )

7.8 Water Management – Water Inventory of Factory

Intent

Establish a baseline water inventory to document water sources/withdrawals, uses and discharges for the manufacturing facility where the finished product, to be assessed to the SAS, is assembled or manufactured.  Where multiple OEM or supply chain facilities are utilized in production of the product, establish the baseline water inventory for the facility which has the highest water usage rate.

Requirements

Document a facility water inventory by assessing the current sources of water, usage rates, and discharge rates.  (1 point)
Documentation
Record monthly or annual water volumes, including the following:

· Sources/Withdrawals (municipal supply, surface water, groundwater, collected rainwater)

· Uses (embodied in product, process/equipment, cooling & heating, facility, landscaping, sanitary/domestic)

· Discharges (on-site wastewater treatment, POTW, surface water, groundwater, evaporative loss)

Potential Technologies and Strategies

Resources: 

· Publicly-Owned Treat Works (POTW) surveys and baseline monitoring reports.

· http://www.globalreporting.org/Home  (Global Reporting Initiative)

7.9 Water Management – Water Efficiency

Intent

Maximize water efficiency to reduce the burden on the water supply and local wastewater treatment systems for the manufacturing facility where the finished product, to be assessed to the SAS, is assembled or manufactured.  Where multiple OEM or supply chain facilities are utilized in production of the product, calculate the water efficiency improvement for the facility which has the highest water usage rate.
Requirements

Employ strategies to reduce (monthly or annual) water usage or discharge rates by at least 20%, relative to the established baseline values.  (1 point) 

Documentation

Document baseline and reduced water usage and discharge rates.

Potential Technologies and Strategies

Use high efficiency fixtures, dry fixtures such as composting toilets and waterless urinals, and occupant sensors to reduce the domestic/sanitary water demand. Consider process water reuse/recycling systems (note: pre-treatment may be required prior to a second use).  Replace non-contact cooling water systems with high efficiency chillers or cooling towers.  Institute water sub-metering programs to ensure that all water uses within a facility are identified and quantified.

7.10 Water Management – Zero Wastewater Discharge

Intent

Achieve zero net water usage or wastewater discharge rates for the manufacturing facility where the finished product, to be assessed to the SAS, is assembled or manufactured.  Where multiple OEM or supply chain facilities are utilized in production of the product, achieve zero discharge for the facility which has the highest water usage rate.

Requirements

Employ closed-loop processes and innovative water sourcing and wastewater treatment technologies to achieve zero net usage and zero net wastewater status.  (2 points)
Documentation

Document a water balance for the facility, showing zero net usage and zero net wastewater discharge rates.

Potential Technologies and Strategies

Implement process changes, water-saving systems (retrofitting and replacement), reuse/recycle systems, alternate water sources, and tertiary treatment processes.

Resources:

· EPA Capsule Report (November, 2000) Approaching Zero Discharge in Surface Finishing   Web-link:  http://www.pfonline.com/mag_images/625R99008AZD.pdf
· Canon Zero Wastewater:  http://www.canon.com/about/environment/focus.html
· Interface Zero Wastewater:  http://www.interfacesustainability.com/
