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	FY 1996
	· Massachusetts Highway Department (MHD) – Best Agency Program 

· Department of Environmental Management (DEM) – Most Innovative Program 

· Metropolitan District Commission (MDC) – Best Targeted Program 

· University of Massachusetts, Amherst – Best University Program 

· Massachusetts Hospital School – Best Facility Program 

· City of Westport – Best Municipal Program 

· City of Maynard – Best Written Policy 



	FY 1997
	· Massachusetts Lottery Commission – Best State Agency Program 

· Department of Environmental Protection (DEP) – Most Innovative State Program 

· Department of Industrial Accidents (DIA) – Best State Targeted Program 

· Department of Environmental Management (DEM) – Best EPP Program 

· Westfield State College – Best State University Program 

· Massachusetts Hospital School – Best State Facility Program 

· City of Springfield – Best Municipal Written Policy


	FY 1998
	· Massport – Best Overall State Agency Program 

· Massachusetts Lottery Commission – Best Targeted Program 

· Massachusetts Hospital School – Best Facility Program 

· Department of Environmental Management (DEM) – Most Innovative Program 

· City of Cambridge – Best Overall Municipal Program 

· Town of Mashpee – Best EPP Program


	FY 1999
	· Department of Environmental Management (DEM) – Best EPP Program

· Town of Needham – Best Tracking Effort

· City of Springfield – Highest Per Capita Purchases of Recycled Products 

· Town of Lexington – Best Buy Recycled Program


	FY 2000
	· Massachusetts Highway Department (MHD) – Best Overall Agency EPP Program 

· The Chelsea Soldiers Home – Model Targeted Program Award 

· University of Massachusetts, Amherst – Model Targeted Program Award 

· City of Newburyport – Best Municipal Buy Recycled Program Award

· City of Haverhill – Best Municipal Buy Recycled Program Award

· Collins & Aikman Floorcoverings (C&A) - Business Buy Recycled Award

· Red Sun Press - Business Buy Recycled Award


	FY 2001
	· Hospital Supplies and Equipment Procurement Management Team – Best Pollution Prevention Program

· Metropolitan District Commission (MDC) – Most Innovative Program

· Massachusetts Registry of Motor Vehicles (RMV) – Best Agency Program 

· Town of Dartmouth – Best Municipal Buy Recycled Program Award

· Town of South Hadley – Best Municipal Buy Recycled Program Award

· Conigliaro Industries, Inc. – Business Buy Recycled Award

· New England Office Supply (NEOS) – Business Buy Recycled Award
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The purchasing information (product quantities, recycled content, weight, etc.) for estimating the environmental benefits of EPP purchases made in FY 2001 was obtained from sales reports that are regularly submitted by statewide contractors to the Operational Services Division and contractor interviews conducted by the consultant.  The environmental benefit estimates for each product group were made using available to the public: EPA’s WARM Tool, Conservatree’s Tree Conversion Formula, the MADEP’s Weight-to-Volume Conversion Formulas.  Additional calculations were based on product environmental benefit information researched by the consultant.

This appendix is intended to not only provide information about the calculations performed by the consultant but also to enable purchasing organizations interested in estimating the environmental benefits of their EPP purchasing to make similar estimates. 

Please note: All numbers were rounded to the nearest whole number.  All tonnages reported refer to short tons.

EPA’s WARM TOOL

The EPA’s WAste Reduction Model (WARM) software tool was used to estimate the energy savings and the reduction in greenhouse gas (GHG) emissions as a result of purchasing recycled-content products.  The tool covers 16 types of materials (e.g. HDPE, LDPE, PET, corrugated cardboard, office paper, etc.) and requires information on the weight of the products purchased and their recycled content.

The WARM Tool was developed primarily to help waste managers assess green house gas emissions and energy consumption associated with various waste management options such as landfilling, combustion, recycling and others.  The environmental benefits of purchasing recycled-content products calculated using this tool are essentially the environmental benefits of recycling the waste materials needed to manufacture the products.  It is important to point out that the estimates provided by the model cover not only the GHG emissions and energy consumption associated with collection and processing/disposal of the waste materials, but also the impacts associated with raw materials extraction, virgin product manufacturing, processing of recyclables as well as using recycled materials in the manufacturing process.  It is the comprehensive coverage of the product life cycle that makes WARM an appropriate tool for estimating the environmental impacts of purchasing recycled-content products.

The WARM tool is available online at http://www.epa.gov/globalwarming/actions/waste/w-online.htm and in a Microsoft Excel version. For more information consult the WARM User Guide at

http://www.epa.gov/globalwarming/actions/waste/usersguide.htm or contact Henry Ferland at U.S. EPA at ferland.henry@epa.gov, (703) 308-7269.

Steps for Using WARM

1. The first step in using WARM to estimate the environmental benefits of purchasing recycled-content products is to determine the weight of the materials that needed to be recycled to obtain the recycled content for the products purchased.  In the process of manufacturing products with recycled content, a certain portion of the materials diverted from the waste stream is lost (e.g. a certain percentage of short fibers is lost in the manufacturing of recycled paper).  The following EPA formula
 allows the conversion of the total weight of the recycled content in the products purchased back into the weight of materials recycled (i.e. materials that needed to be collected from consumers to manufacture the final product):

Trecy = Tprod x RCp/L, where

Trecy  = tons of material recycled,

Tprod  = tons of product with recycled content,

RCp = recycled content (in percent) in the product,

L = loss rate (from Table 1, column D).

Table 1.  Loss Rates for Recovered Materials

	Column A - Materials


	Column B – Percent of Recovered Materials Retained in the Recovery Stage
	Column C – Tons of Product Made Per Ton of Recycled Inputs in the Manufacturing Stage
	Column D  = Column B x Column C

	Newspaper
	90
	0.85
	0.77

	Office Paper
	88
	0.75
	0.66

	Corrugated Cardboard
	92
	0.84
	0.77

	Aluminum Cans
	95
	0.87
	0.83

	Steel Cans
	98
	1.00
	0.97

	Glass
	90
	0.98
	0.88

	HDPE
	87
	1.00
	0.87

	LDPE
	87
	1.00
	0.87

	PET
	87
	1.00
	0.87


The following is an example for using the formula if the weight of the product purchased and the average recycled content are known.  For 1 ton of office paper purchases with 35% recycled content:

Weight of materials recycled = 1 ton x 35%/.66 = .53 tons of material recycled

For the purpose of this report, office product and janitorial paper suppliers submitted sales reports containing the number of cases of each recycled product they sold (top 100 products by number of items sold for office supply contractors), case weight and recycled content for each product.  The total weight of recycled content for those products was calculated by multiplying the number of cases by average case weight and recycled content.  As a result, the formula used to calculate the amount of material that needed to be recycled to manufacture products with the calculated weight of recycled content was as follows: 

Trecy = RCW/L, where

Trecy  = tons of material recycled,

RCW = recycled content weight,

L = loss rate (from Table 1, column D).

For three products, remanufactured toner cartridges, office furnishings and carpeting, the calculations for the WARM model were not made for the following reasons: 

· Remanufactured toner cartridges are an example of reuse rather than recycling. In addition to that, product manufacturers were not able to provide information on the type of resin that is being reused in the remanufacturing process.

· Office furnishings are also an example of reuse as opposed to recycling.  Uncertainty about the materials used to manufacture the panels was also a barrier for the use of the information with the WARM Tool.

· Recycled-content carpeting.  The manufacturers provided conflicting information about recycled content (for the purpose of the report it was assumed to be 25%) and the type of resin recycled.

2. Once the weight and recycled content of the products purchased is converted into the weight of recycled materials, the WARM tool can be used to estimate the green house gas reductions and energy savings associated with recycling these materials (and therefore purchasing products with recycled content).

The WARM Tool does this by comparing two scenarios:

· Baseline Scenario: no purchasing of recycled-content products takes place and therefore all the recycled materials (WARM refers to them as “materials generated”) are landfilled and incinerated.  For this report, since the manufacturing of recycled-content products often takes place - and environmental benefits occur - outside of Massachusetts, the nationwide average ratio between landfilling and combustion (approximately 79.5% landfilling and 20.5% combustion) was used for the Baseline Scenario calculations.

Table 2.  Weight of Recycled Materials Calculations

	Product Category
	Weight of recycled content, tons
	Loss Rate
	Wt. of recycled materials, tons
	Wt. of materials that would have been landfilled, tons
	Wt. of materials that would have been combusted, tons

	Office Paper (Copy Paper & Envelopes)
	2,270 
	0.66
	3,439 
	2,734 
	705 

	Paper Used in Printing
	111 
	0.66
	168 
	134 
	34 

	Office Supplies
	45 
	0.66
	68 
	54 
	14 

	Janitorial Supplies
	156 
	0.77
	203 
	161 
	42 

	Cardboard Boxes
	1 
	0.77
	1 
	1 
	0 

	Trash Bags
	26 
	0.87
	30 
	24 
	6 

	Recycling Containers & Carts
	57 
	0.87
	66 
	52 
	13 

	Compost Bins
	865 
	0.87
	23 
	18 
	5 

	Traffic Cones
	1 
	0.87
	1 
	1 
	0 

	Safety Vests
	0 
	0.87
	0.05 
	0 
	0 

	Other Plastic Products
	0.4 HDPE + 0.56 LDPE
	0.87
	1
	1
	0

	TOTAL
	
	
	 4,000.05
	3180
	819


In order to prepare the Baseline Scenario data for the WARM Calculator, the weight of the materials combusted and landfilled was calculated for each material.  For example, if the weight of the recycled materials (materials generated) from the previous round of calculations was 100 tons, for the Baseline Scenario, the weight of the materials landfilled will be 79.5 tons, and the weight of the materials combusted will be 29.5 tons.

· Alternative Scenario: recycled-content products are purchased and the entire amount of “materials generated” is recycled.

After completing the calculations for the tonnages of materials landfilled and incinerated for the Baseline Scenario, the information is ready to be entered into the WARM Tool.  Please use the following instructions to estimate the greenhouse gas emission reductions and energy savings:

· Open the WARM Tool.

· Scroll down to the Baseline Scenario Section and find the material type you would like to calculate the benefits for.

· Enter the tonnage of materials recycled calculated earlier into the Tons Generated box.

· Enter the tons of materials landfilled and incinerated into the Tons Landfilled and Tons Combusted columns for the same material.

· Scroll down to the Alternative Management Scenario and find the same material type.

· Enter the same number as you entered into Tons Generated into the Tons Recycled column.   

· Scroll further down, select the landfill gas recovery system, the distance to transport materials to the management facility.  For this report, the national average was selected for the landfill gas recovery and the default distance was selected for transporting materials.  

· Select what format you would like to display the results. For this report, the formats selected for displaying results included both the MTCE and the Units of Energy (BTU).

· Then click on the Create Summary button for your report.  You will be able to create a summary in only one display format at a time (i.e. either MTCE or Units of Energy).  In order to change the format of the summary, close the summary window, change the format selection in the main WARM window and hit Create Summary again.

Matching recycled product purchases with the WARM material categories.

The 16 materials used in the WARM tool do not always coincide with the products benefits of which are being estimated.  Based on consultations with the EPA, American Plastic Council and the Vinyl Institute, the consultant entered information related to certain recycled-content products as the following materials:

Table 3. Recycled-Content Products and Corresponding WARM materials used for the report.

	Recycled-Content Product
	WARM Material

	Office paper
	Mixed paper (primarily office)

	Cardboard boxes
	Corrugated cardboard

	Printing paper
	Mixed paper (general)

	Janitorial supplies
	Mixed paper (general)

	Office supplies
	Mixed paper (general)

	Trash bags
	LDPE

	Traffic cones
	PET

	Recycling containers and carts
	HDPE

	Compost bins
	HDPE

	Safety Vests
	PET

	Other Products (based on the manufacturer information)
	44% HDPE, 56% LDPE


ENERGY STAR® CALCULATORS

In addition to cost savings information, the EnergyStar calculators available at www.EnergyStar.gov provide estimates of energy savings in kilowatt-hours (kWh).  This information was used to determine the greenhouse gas emissions and car equivalents based on the following assumptions:

· Producing 1 kWh of electricity is associated with 0.98 lbs. of CO2 emissions.

· Burning 1 gallon of gasoline in an internal combustion engine is associated with 19.56 lbs. of COs emissions (therefore, 1 lb. of CO2 is produced by burning 0.0511 gal. of gasoline).

· Average gas mileage of a car was assumed to be 20 miles per gallon (consistent with the WARM model).

· Average number of miles traveled a year was assumed to be 11000 miles (consistent with the WARM model).

· Conversion factor for tone of CO2 to MTCE is based on the molecular weights of COs (44) and Carbon (12): 1 metric ton of carbon equivalent * 12/44 = 0.2727 MTCE (consistent with the WARM model).

· 1 kWh of electricity is generated with 3,412 BTU, 1 barrel of oil produces 5.8 million BTU (consistent with the WARM model).

Table 4.  Environmental Benefits of Energy Savings Calculations

	Equipment Type
	Energy Savings, first year of operation, kWh
	CO2 Emissions, lbs
	CO2 Emissions, tons
	Greenhouse Gas Emissions, MTCE
	Energy Savings, Car Equivalents 
	Energy Savings, BTU 
	Energy Savings, barrels of oil

	Computers
	               3,870,932 
	                 3,793,514 
	                   1,896.76 
	                      517.30 
	                           352 
	        13,207,620,837 
	                   2,277.18 

	Copiers
	75,986 
	                      74,466 
	                        37.23 
	                        10.15 
	                               7 
	             259,263,257 
	                        44.70 

	Facsimile Equipment
	19,221 
	                      18,837 
	                          9.42 
	                          2.57 
	                               2 
	               65,583,514 
	                        11.31 

	Printers
	16,596 
	                 16,265 
	                          8.13 
	                          2.22 
	                               2 
	               56,627,014 
	                          9.76 

	Scanners
	2,636 
	                        2,583 
	                          1.29 
	                          0.35 
	                               0 
	                 8,993,057 
	                          1.55 

	Total
	3,985,371 
	                 3,905,665 
	                   1,952.83 
	                      532.59 
	                           363 
	        13,598,087,619 
	                   2,344.50 


CONSERVATREE FORMULA 

The formula used for calculating the number of trees saved by purchasing paper with recycled content was Conservatree’s Tree Conversion Formula.  The Conservatree Formula uses two different definitions for paper, freesheet and groundsheet.  According to Conservatree staff, office paper, boxes, and office supplies are considered freesheet; and janitorial supplies are considered groundwood.  The calculations for each of these paper types are:

Freesheet:
24 trees x % post-consumer content (PCC) x total tons of products

Groundsheet:

12 trees x % PCC x total tons of product

Table 5. Conservatree Formula Calculations Used for EPP Purchases

	Product
	Calculation
	Trees Saved

	Office Paper
	24 trees x 30% PCC x 7,568 tons
	54,490

	Printing Paper, 30% PCC
	24 trees x 30% PCC x 309 tons
	2,225

	Printing Paper, 10% PCC
	24 trees x 10% PCC x 183 tons
	439

	Office Supplies
	24 trees x 18% PCC x 247 tons
	1,778

	Janitorial Supplies
	12 trees x 32% PCC x 494 tons
	1,897 

	Cardboard Boxes
	24 trees x 35% PCC x 2 tons
	17

	TOTAL
	
	60,846 


WEIGHT TO VOLUME CONVERSIONS 

To calculate the amount of space saved in landfills by purchasing products with recycled content, the consultant used MA DEP’s weight to volume conversion sheet and manual calculations.  To estimate the landfill space saved (measured in cubic yards), two calculations must be performed:

1. Calculating the weight of the material that was not sent to the landfill due to being recycled.  This calculation has already been performed while preparing information for the WARM Tool (Table 2). 

In addition to the weight estimates made for the WATM Tool, information for remanufactured toner cartridges and recycled carpeting (calculations for which were not made for the WARM Tool) was also used for estimating landfill space savings:

· Remanufactured toner cartridges.  Based on the interviews with manufacturers, the weight of the reused plastic components in FY 2001 was estimated at 23 tons.

Since the information on loss rates for office panels and recycled carpeting was not available, the weight of the materials recycled was determined by multiplying the weight of the products purchased by recycled content:

· Office panels.  Based on an interview with a remanufactured office panel supplier, the consultant assumed the average recycled content to be 90% with the total weight of recycled content estimated at 18 tons.

· Recycled carpeting.  The recycled content in carpeting varies by manufacturer and product.  The consultant assumed an average post-consumer recycled content to be 25%, with the weight of the recycled content at 9 tons.

2. Taking the weight of the recycled material, converting it into pounds and applying the weight to volume conversion ratio:

LSS = Trecy x 2000 / WVR, lbs/yd3, where

LSS = landfill space savings, yd3,

Trecy  = tons of material recycled,

WVR = weight to volume ratio lbs/yd3.
Table 6.
Weight-to-Volume Conversion Calculations

	Product
	Material that would have been landfilled, tons
	Recycled material type 

used for selecting the weight to volume ratio
	Weight to volume ratio, lbs/ yd3
	Landfill space saved, yd3

	Office Paper (Copy Paper & Envelopes)
	                       2,734 
	Office Paper
	500
	10,937 

	Paper Used in Printing
	                            134 
	Office Paper
	500
	535 

	Office Supplies
	                             54 
	Office Paper
	500
	217 

	Janitorial Supplies
	                             161 
	Newspaper, loose, unbailed
	500
	644 

	Cardboard Boxes
	1
	Corrugated cardboard, compacted
	500
	4 

	Trash Bags
	                             24 
	Plastics, average
	35
	1,358 

	Recycling Containers & Carts
	                             52 
	HDPE-flattened
	50
	2,083 

	Compost Bins
	                              18 
	HDPE-flattened
	50
	731 

	Traffic Cones
	                                 1 
	Plastics, average
	35
	52 

	Safety Vests
	                                0 
	PET
	30
	2 

	Other Plastic Products
	1                           
	Plastics, average
	35
	50

	Toner Cartridges
	                        23 
	Plastics, average
	35
	1,045

	Carpets
	                          9 
	Carpets
	84
	170

	TOTAL
	
	
	
	17,828                                            


OTHER CALCULATIONS

Mercury Content of Fluorescent Lamps Collected 

Based on the range of mercury content in three different brands of fluorescent lamps (Phillips Alto –3.5mg, GE 6-9mg, and Sylvania – 8mg), the average of 5.5mg/4 feet was used in the calculation.

1,555,791ft collected ( 4 ft = 388,948 four-foot lamps 

388,948 four-foot lamps x 5.5mg of mercury per 4 feet = 2,139,214mgs of mercury

2,139,214mgs (1000  = 2,139 grams

1 gram = .035 ounces

2,139g x .035 ounces = 74.86 ounces ~ 75 ounces

75 ounces (16 ounces = 4.68 pounds ~ 5 pounds of mercury in the fluorescent lamps collected

In addition to fluorescent lamps, 440 pounds of other mercury-containing items were collected ranging from containers with elemental mercury to thermostats.  Due to the range of mercury content in such items, it was impossible to estimate the total amount of mercury collected. 

Motor Oil Purchases

20,607 gallons of rerefined oil purchased ÷ 65% recoverable content in oil diverted from waste stream = 31,703 gallons of used oil diverted from the waste stream

20,607 gallons of rerefined oil purchased  ÷ 9% neutral base stock content for motor oil derived from in crude oil = 228,967 gallons of crude oil saved

Appendix 3.  Cost Savings Calculations
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OFFICE PAPER & ENVELOPES

Office Paper – Vendor 1

Cost of EPP Paper: Average $23.70/case

Amount Purchased:  184,000 cases

Cost of Non-EPP Paper: Average $24.95/case

Cost Savings: (184,000 cases x $24.95/case) – (184,000 cases x $23.70/case) = $4,590,800 - $4,360,800 = $230,000

Office Paper – Vendor 2

Cost of EPP Paper: Average $25.71/case

Amount Purchased:  71,100 cases

Cost of Non-EPP Paper: Average $22.75/case

Cost Savings: (71,100 cases x $22.75/case) – (71,100 cases x $25.71/case) = $1,617,525 - $1,827,981 = ($210,456)

Envelopes – Vendor 1

Cost of EPP Envelopes:  $47.33/case

Amount Purchased:  25,480 cases

Cost of Non-EPP Envelopes:  $44.96/case

Cost Savings:  (25,480 cases x $44.96/case) – (25,480 cases x $47.33/case) = $1,145,581 - $1,205,968 = ($60,387)

Envelopes – Vendor 2

Cost of EPP Envelopes:  $11.11/case

Amount Purchased:  22,120 cases

Cost of Non-EPP Envelopes:  $10.56/case

Cost Savings:  (22,120 cases x $10.56/case) – (22,120 cases x $11.11/case) = $233,587 - $245,753 = ($12,166)

Total Cost Savings: ($53,009)

PRINTING – GENERAL & OFFSET

No calculations were done, since vendors could not provide us with the average cost of print jobs because of their variety.

PLASTIC TRAFFIC CONES

No calculation was necessary since the EPP and non-EPP product were equal in cost.

PLASTIC TRASH BAGS

No calculation was necessary since the EPP and non-EPP product were equal in cost.

ENERGY EFFICIENT OFFICE EQUIPMENT

The $347,390 in cost savings for this equipment was obtained by plugging the number of units purchased into EPA’s EnergyStar( Calculator.  (See Appendix for OSD’s FY01 EnergyStar( Report.)

REMANUFACTURED OFFICE FURNISHINGS

Amount purchased under EPP contract:  $336,638

Number of units purchased:  1000 panels

Cost per unit:  $336.64 ~ $337

Cost of non-EPP panel (10% higher):  $337 x 10% = $33.70 ~ $34, $34 + $337 = $371

Cost Savings:  ($371 x 1000) – ($337 x 1000) = $371,000 - $337,000 = $34,000

RE-REFINED MOTOR OIL (Hydraulic)
(The information used for this calculation is from the vendor reported information and the State’s Compass website for FY00 purchases.)

Number of units sold under the State contract:  20,607 gallons

Average cost of each unit:
  $1.98/gallon ~ $2/gallon

Average Cost of non-EPP oil:  $ 2.14

Cost Savings:  ($2.14 x 20,607) – ($2 x 20,607) =  $44,099 - $41,214 = $2,885

MULCH

Amount purchased under EPP contract:  $9,724

Number of units purchased:  1,200 yds

Cost per unit:   $8.10/yd ~ $8/yd

Cost of non-EPP mulch (100% higher):  $8 x 100% = $8, $8 + $8 = $16

Cost Savings:  ($16 x 1,200 yds) – ($8 x 1,200 yds) = $19,200 - $9,600 = $9,600

Appendix 4.  Toner Cartridge Savings Report
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Notes on Methodology

· Each contractor submitted an electronic report for containing the following information for each sale made in FY 2001:

· Purchasing entity,

· Cartridge type (e.g. HEW C3909A WX),

· Cartridge unit cost,

· Whether the unit was remanufactured or new (OEM),

· Number of units,

· Total cost for the sale,

· Any rebates for returned empty toner cartridges.

· The total cost of purchasing OEM cartridges instead of remanufactured was calculated using unit costs of OEM cartridges compatible with the remanufactured ones in each sale.

· The unit cost savings represent the difference between the cost paid for remanufactured toner cartridges and the cost that would have been paid for purchasing compatible OEM cartridges.  

· Unit cost savings were calculated by dividing the cost savings (“Unit Cost Savings”) by the total cost of purchasing OEM cartridges instead of remanufactured (“Cost if Purchased OEM”).

· The total savings for each vendor were calculated by adding unit cost savings and credits received for returning empty cartridges.

· Total unit cost savings for remanufactured toner cartridges only were calculated by dividing total unit cost savings by the total cost of purchasing OEM cartridges instead of remanufactured.

Calculations Summary Table

	Vendor
	Unit Cost Savings
	Cost if Purchased OEM
	Unit Cost Savings, %
	Recycling Credits
	Total Savings
	Total Spending OEM & Reman.

	Contractor 1
	$80,119.35
	$343,617.47
	23%
	 
	$80,119.35
	$513,687.77

	Contractor 2
	$94,325.67
	$295,588.59
	32%
	$2,691.50
	$97,017.17
	$479,731.62

	Contractor 3
	$28,540.91
	$93,034.80
	31%
	 
	$28,540.91
	$194,081.23

	Contractor 4 
	$73,281.10
	$195,941.51
	37%
	$3,306.89
	$76,587.99
	$236,706.63

	TOTAL
	$276,267.03
	$928,182.37
	
	$5,998.39
	$282,265.42
	$1,424,207.25

	UNIT COST SAVINGS
	 
	 
	30%


Appendix 5.  OSD’s Energy Star ® Savings Report
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How Much Can the Commonwealth Save

By Enabling Energy Star® Power-Management Features

On Office Equipment?

Energy Star® power-management features can help the Commonwealth save hundreds of thousands of dollars every year in energy bills and millions over the lifetime of office equipment.  

The key to achieving these savings is not only to purchase equipment with Energy Star® features, but also to enable and take advantage of them in the daily agency operations.

INTRODUCTION

Energy Star® is a voluntary program among the US Environmental Protection Agency (EPA), US Department of Energy (DOE), product manufacturers, local utilities and retailers aimed at helping purchasers easily identify energy-efficient products.  The Energy Star® label means that these products conserve energy by powering down when not in use, therefore, reducing the amount of pollution created when the energy is generated and providing significant cost savings to customers on their electric bills.

According to the Energy Star® program, energy-efficient equipment available on the market can reduce energy costs by 25 to 50 percent without compromising quality or performance.
  For example, an Energy Star® features can save up to $40 a year on each printer in the office, and up to $130 a year on each large copier in energy bills alone.
 In addition to that, Energy Star® compliant equipment produces less heat and therefore lowers air-conditioning costs and reduces the risk of failure and therefore service costs.

However, the Energy Star® label on office equipment does not guarantee that the machines are saving energy or generating less heat.  The Energy Star® features must be enabled in order to achieve energy savings.

In Fiscal Year 2001 alone, Commonwealth agencies and political subdivisions purchased 11,000 computer central processing units (CPUs), 7,600 monitors, over 1200 copiers and 120 fax machines.  The purpose of this report is to quantify the energy savings that could be achieved over the life cycle of those FY2001 equipment purchases if the Energy Star® power management features were enabled.  

The results of the report state that over the lifetime of the equipment purchased in Fiscal Year 2001 alone, Energy Star® power-management features can help Commonwealth agencies and political subdivisions save over $1,300,000 mostly through utilizing computer power-management on computer equipment.  These savings are only a fraction of the total savings that could be achieved.  There are thousands more units of office equipment already in operation in the Commonwealth
, many of them with Energy Star® features.  The reduction in air-conditioning costs and equipment maintenance were not included in the estimate either.

METHODOLOGY

The report provides estimates of only direct energy savings (i.e. maintenance savings and reduced service and maintenance costs are not included).  In order to calculate the savings, a set of tools developed by the EPA and available on the Energy Star® website (www.Energy Star.gov) was used.  The savings calculators are available for all types of office equipment.  They estimate the potential energy savings and total life cycle costs for Energy Star® compliant equipment with enabled power-management features compared to the same equipment with no power management.  The estimates are based on:

· The number of units in operation;

· Average cost per unit (used to determine total life-cycle cost of the equipment);

· Wattage in sleep-mode;

· Regional energy cost.

The model developed for estimating the savings takes into account a number of factors of equipment usage in an office environment, such as average number of hours a computer is on, number of working days in a year, etc.

In order to calculate the wattage in sleep mode Energy Star® certification information for each product make and model was used.  In the cases, where it was not possible to determine three to five leading makes/models (e.g. computer CPUs and monitors), the sleep-mode wattage was calculated as the average sleep-mode wattage of all Energy Star®-compliant products provided by the vendors whose information was used for calculations.

The regional energy cost (7 cents/kWh) was calculated based on the information provided by the Energy Procurement Management Team (PMT) as the average standard offer for industrial from eight major energy providers.

At the time the report was compiled, incomplete or only estimated data were available for some vendors of office equipment.  Due to this, the actual total numbers of units purchased and, therefore, energy savings are likely to be higher than the estimates.   

In order to calculate lifetime savings that would allow comparison among all office equipment types, a product’s lifetime was assumed to be 4 years.  In addition, savings in the first year of operation were calculated in order to better grasp the scale of potential annual savings.

CALCULATIONS SUMMARY

Computers

The purchase of computers is covered by State Contract #ITC 05.  Information from five computer vendors (Compaq, DataCare, Dell, Gateway and HiQ) was used for this report.  The reports provided by the vendors separated purchases computer central processing units (CPUs) from purchasing monitors.  Therefore, the energy savings calculations were performed for CPUs and monitors (Table 1).  

Table 1.  Potential savings due to the use of Energy Star® power-management features on computers (CPUs and Monitors) purchased in FY 2001.

	
	Number of Units Purchased
	Cost per Unit

	Wattage in sleep mode, Wt
	Savings over product’s lifecycle
	Savings in the first year of operation

	CPUs
	10,800
	Not available
	13
	$ 770,712.00
	$ 204,157.00

	Monitors
	7,600
	Not available
	8
	$ 540,720.00
	$ 143,233.00

	Total
	
	
	
	$ 1,311,432.00
	$  347,390.00


Notes:

1. The wattage in sleep mode was calculated as the average sleep-mode wattage of all Energy-Star compliant computers available from the three largest vendors (Compaq, Dell and Gateway).

2. The life-cycle of a CPU or monitor was assumed to be 4 years. 

Copiers
The purchase of copiers is covered by State Contract #OFF 02.  Reports from IKON (distributor of Cannon & Oce equipment), Savin and Xerox were used estimate potential energy savings. 

The energy consumption of a copier and, therefore, the energy savings that could be achieved through the use of power management features, depend on the speed of the copier.  In order to calculate the savings more accurately, EPA’s methodology divides all copiers into three groups by speed (Table 2) and provides the tools for estimating energy savings for each group (Table 3).

Table 3.  Types of copiers by speed.

	Copier Speed Group
	Speed, cpm (copies per minute)

	Low
	Up to 20

	Medium
	21-44

	High
	Over 45


Table 4.  Potential savings due to the use of Energy Star® power-management features on copying equipment purchased in FY 2001.
	
	Number Units Purchased
	Cost per Unit
	Wattage in off mode, Wt
	Savings over product’s lifecycle
	Savings in the first year of operation

	Low Speed
	188
	$ 5,397
	3
	$ 15,175.00
	$ 4,019.00

	Medium Speed
	111
	$ 12,840
	10
	$ 8,766.00
	$ 2,322

	High Speed
	81
	$ 24,612
	11
	$ 2,836.00
	$ 751.00

	Total
	
	
	
	$ 26,777.00
	$ 7,092.00


Notes.

1. The reports for IKON Office Solutions, in some cases, provided only the total amounts paid in multiple-unit purchases by the same entity.  For those purchases, the per-unit costs were calculated by dividing the total amount paid by the number of items purchased.  This may have increased the per-unit cost of smaller items and decreased the per-unit cost for larger equipment.

2. Oce also provided total amounts for multiple-item purchases by the same entity.  The per-unit costs were estimated based on the known pricing on each item.

3. The wattage in sleep mode for each speed group (low-, medium- and high-speed) was calculated as the average sleep-mode wattage of all Energy-Star® compliant copiers available from the vendors that submitted contract activity reports, Xerox, IKON and Savin.

Fax Machines

The purchase of facsimile equipment and supplies is covered by State Contract #OFF 09.  Data from four vendors were used for calculations, IKON Office Solutions, Network Business Products, Ricoh and Savin.  The reports from IKON and Ricoh covered the period from 01/01/01 through 06/30/01.

Table 5.  Potential savings due to the use of Energy Star® power-management features on facsimile equipment purchased in FY 2001.
	
	Number of Units Purchased
	Cost per Unit
	Wattage in sleep mode, Wt
	Savings over product’s lifecycle
	Savings in the first year of operation

	Facsimile equipment
	127
	$1,613
	10
	$ 6,772.00
	$ 1,794.00


Note.

The wattage in sleep mode was calculated as the average sleep-mode wattage of the three leading models of fax equipment (Cannon Laser Class 9000, Cannon 2050 and Kyocera Mita LCD-850).

Printers

The purchase of printers is covered by state contract #ITC 05.  Data from two vendors was used for calculating energy savings, DataCare and HiQ.

Table 7.  Potential savings due to the use of Energy Star® power-management features on printers purchased in FY 2001.
	
	Number of Units Purchased
	Cost per Unit
	Wattage in sleep mode, Wt
	Savings over product’s lifecycle
	Savings in the first year of operation

	Printers
	94
	$ 788.00
	12
	$ 5,848.00
	$1,549.00


Note.

The sleep-mode wattage for calculating the energy savings for printers was calculated as the average of sleep-mode wattages of printers closest to three most common printer models purchased in FY 2001, HP DeskJet 840C, LaserJet 4050N, LaserJet 2200TN.

Scanners

The purchase of scanners is covered by State Contract #ITC 05.  Data from two vendors (DataCare and HiQ) were available.

Table 6.  Potential savings due to the use of Energy Star® power-management features on scanners purchased in FY 2001.
	
	Number of Units Purchased
	Cost per Unit
	Wattage in sleep mode, Wt
	Savings over product’s lifecycle
	Savings in the first year of operation

	Scanners
	14
	$ 424.49
	11
	$ 930.00
	$ 246.00


Note.

The sleep-mode wattage was determined as the average of sleep-mode wattages of all scanners purchased.

CONCLUSION

The purpose of the report was to calculate the energy savings available for Commonwealth agencies and political subdivisions if the Energy Star® power-management features were enabled on the office equipment purchased in Fiscal Year 2001.  Estimates were made for computers, printers, scanners, fax machines and copiers.  As Table 7 states, potential energy savings achievable through the use of Energy Star® power-management features throughout the lifetime of the equipment exceed one million dollars.  In the first year of operation only, Energy Star®-compliant equipment can help save over $350,000. 

Table7. Summary of potential savings due to the use of Energy Star® power-management features on office equipment purchased in FY 2001.
	Equipment Type
	Savings over products’ lifecycles
	Savings in the first year of operation

	Computers
	$ 1,311,432.00
	$  347,390.00

	Copiers
	$ 26,777.00
	$ 7,092.00

	Facsimile Equipment
	$ 6,772.00
	$ 1,794.00

	Printers
	$ 5,848.00
	$1,549.00

	Scanners
	$ 930.00
	$ 246.00

	Total
	$1,351,759.00
	$ 358,071.00


It is important to realize that there are thousands more commuters, copiers, printers, etc. with power-management features already in operation in Commonwealth agencies and political subdivisions.  The EPA methodology used for estimating the savings did not take into account the reduction of air-conditioning costs and equipment maintenance.  Therefore, the savings quantified in this report represent just a fraction of the total energy and other savings available through the use of power-management features installed on office equipment.  The only way to achieve these savings is to utilize the Energy Star® features available not only through purchasing Energy Star® compliant equipment but, more importantly, making sure that these features are enabled on the equipment already in operation.
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Introductory Script:  

My name is ______________ and I'm calling on behalf of the State’s Environmentally Preferable Purchasing Program at the Operational Services Division.  The EPP Program is in the process of evaluating its efforts to determine its effectiveness, economic impacts and whether it could be improved.  As part of this effort, I'm speaking with Massachusetts companies that are on the EPP Contract in order to glean information about how well the program is working and whether it has been of value to you.  Do you have x minutes to answer some questions?  Please let us know if you wish to remain anonymous in this process.

Questionnaire:

1. How many people do you employ and what is your total annual revenue for the latest year for which you have data?  

2. Is being a state contractor economically valuable to you?    Can you provide any specifics on the economic value? (e.g. an estimate of what percentage of business comes from being on the state contract)

3. Has being on the MA state contract resulted in any expansion of your business and/or led to any job creation?  Please explain.

4. Has being a vendor on a Mass. Statewide contract created any new relationship/partnerships beyond the direct contract opportunities?  Please explain.

5. Has the MA EPP Program provided any additional assistance and/or added value to your experience as a statewide contractor? 

6. Has it resulted in any publicity or other benefits?  Please describe. 

7. Has being on the MA EPP contract met your overall expectations?  Please explain

8. Has the opportunity to be on the MA statewide contract changed the types of products or services that you provide?  

9. Has it led to a broader acceptance/promotion of environmentally preferable products you supply?  Please be specific

10. Did you feel that the bidding process to get on the state contract was effective and appropriate?  Please explain.

11. How could the bidding or contracting process be improved?

12.  Were your contacts with OSD staff positive ones?  Do you have any complaints or recommendations about their communication process?

13. Have you attended any EPP Program events, such as the Vendor Fair or any workshop presentations? 

14. If yes, were they valuable, and/or did you see any direct correlation to an increase in purchasing by the Commonwealth?

15.  Is there anything else that you would like to comment on, or add?

Appendix 7.  Interview Script for EPP Contractors / Non-Manufacturers 
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Introductory Script:  

My name is ______________ and I'm calling on behalf of the Massachusetts’ Environmentally Preferable Product Purchasing Program at the Operational Services Division.  The EPP Program is in the process of evaluating its efforts to determine its effectiveness, economic impacts and whether it could be improved.  

I believe that either Marcia Deegler or Dmitriy Nikolayev of OSD informed you that I would be calling to ask for some data and your help. Do you have a few minutes right now to answer a couple questions?  

Assuming yes…

In regards to the business your company did through the state contract during FY01 (July 1, 2000-June 30, 2001), please answer the following questions:

1. What are the Environmental Benefits of the products you’ve sold under the state EPP contract (e.g. what level of pre- and post-consumer content, reduced toxicity, etc.)?

2. What is the total dollar amount of the products you’ve sold under this contract?

3. What is the unit weight of each item that you sell on the state contract? (Please specify what a unit is e.g. case, individual item, etc.)

4. What are the total unit quantities sold under the state contract  (e.g., number of cases)?

5. If applicable, what would be the name and price of a comparable non-EPP product that you sell?

If you need a little bit of time, or would prefer to have these questions emailed or faxed to you, I can easily do that.

Appendix 8.  Interview Script on Intangible Benefits
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Introductory Script:  

Hello. My name is ______________ and I'm calling on behalf of the Operational Services Division, the state purchasing office, and their Environmentally Preferable Product Purchasing Program.  The OSD-EPP Program is in the process of evaluating its efforts to determine its effectiveness, its impacts, and whether it could be improved.  As part of this effort, I'm interviewing (name type of entity) to ask for information about how well the program is working and whether it has useful for you.  Do you have x minutes to answer some questions?

Questionnaire:  

1. 1. Are you familiar with the state’s OSD-EPP program? 
2.   Have you ever purchased EPP products or services at work
2. ?   In what category? (e.g. recycled content, less toxic, energy efficiency, etc.)  

a. Examples of EPP purchases.

3. What motivated you to purchase EPPs Choose as many as are applicable.

( Quality   
( Price   
( MRIP  
( Environmental concerns 


( Buy recycled policy requirement

( The right thing to do  

( Only choice on contract 
( Don’t know
( Other 

4. Were these product(s) purchased through the state contract?

5. Have you and/or others in your agency been satisfied with these products/services? 

6. If not, what problems related to products did you encounter?  Please be as specific as possible.

7. How long would you say you’ve been purchasing EPPs?

8. Has your opinion regarding EPPs changed since you were first exposed to them?  If yes, in what way?   How has the OSD-EPP program helped change your views on EPPs, if at all?

9. Have you had any comments or concerns from other employees about EPP products? 

10. If yes, what type of comments did you receive? 

11. Do fellow employees know that they are using EPP products? 

12. If no, why not?

3. If you have not purchased EPPs, can you tell us why not?  Choose as many as are applicable.

( Didn’t think about it 
( Didn’t know you could
( Cost

( Quality concerns

( Previous bad experience
( Employee resistance

( Other

4. How do you find out about EPPs and where you can purchase them?

5. Have you ever recommended that EPP products or services be purchased?

6. Do you use any on-line resources to find EPP vendors/products? Both for state contract and “off-state contract” purchases.

a. If yes, what do you use, and for what products?

7. Have you ever used the state OSD-EPP website? 

a. If yes, is it useful?  

b. Is it easy to use?

8.   Would you prefer on-line reference materials instead of paper ones?

9.  Have you bought any EPP products at home for your personal use?

a. If yes, what? 

b. Why?

c.  Was this before or after (participating in) (becoming aware of) the OSD EPP program?

10. Have you attended any of the OSD EPP Program events (e.g., trainings, vendor fairs)?

a. If yes, which ones and why did you go?

b. Was it useful? 

c.  If yes, in what way?

d.  How could it have been improved?

e. If no, why not And what might encourage you to attend in the future?

11.  Are you aware of any educational materials or outreach efforts by OSD’s EPP program?

a. If yes, what are they?

b. Are they adequate for your and/or your staff?

c. Are they useful?  

d. Any suggestions for improvement?

e. Would you say the program’s efforts make it easy to buy EPPs?

11. Do you need the outreach and public education materials to be in another language? If yes, what?

12. How could they be improved?


13. Has the OSD EPP program – either through outreach & education due to the availability and your use of EPP products – had an impact on your overall environmental awareness & commitment?

a. If yes, why? How?

b. Do you believe that it has affected fellow employees?  Please explain.

c. Has it resulted in changes in what purchases you make and what you think about before making a purchase?  At work?  At home?

d. Any additional comments or suggestions?

Appendix 9.  Interview Script on Intangible Benefits for PMT Members
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Introductory Script:  

Hello. My name is ______________ and I'm calling on behalf of the Operational Services Division, the state purchasing office, and their Environmentally Preferable Product Purchasing Program.  The OSD-EPP Program is in the process of evaluating its efforts to determine its effectiveness, its impacts, and whether it could be improved.  As part of this effort, I'm interviewing (name type of entity) to ask for information about how well the program is working and whether it has useful for you.  Do you have x minutes to answer some questions?

Questionnaire:  

1. Has your agency mission/program benefited by the existence of the state's OSD-EPP program?   (e.g. help to educate on enviro benefits?) 

a. How?

b. Why not?  

c. Should it have – how could it have?

2. Do you feel that the OSD-EPP Program has been successful in

a.  Promoting purchases of EPPs among your staff  (Purchases increased?)

b. Promoting working relationships between your agency and OSD

c.  Establishing interagency communication & partnerships

d. Obtain a better understanding of the (environmentalist’s/purchaser’s) point of views?

e. Working toward a long range impact of EPP purchasing (MA and beyond)

3. Are you satisfied with the way in which the OSD-EPP program is administered? Staffed?  Recommendations for change? Improvement? 

4. Has the process for developing specifications, RFRs and selecting vendors been effective? Any suggestions for improvement?

5. What is your perspective on the success of the program?

6. Is there adequate outreach and education concerning EPP and the procurement practice to state agencies?  Recommendations? 

7. Have you attended any of the OSD EPP Program events (e.g., trainings, vendor fairs)?

a. If yes, which ones and why did you go?  Was it useful? 

b.  If yes, in what way?  How could it have been improved?

c. If no, why not. And what might encourage you to attend in the future?

8.  Do you use the OSD EPP website?  If so, how is it helpful?

9. Do you use any on-line resources to find EPP vendors/products for “off-state contract” purchases?   If yes, what do you use, and for what products?

10. Which EP products or services have you purchased for your dept?   (e.g. recycled content, less toxic, energy efficiency, etc.)  

11. What initially motivated you to do so? Choose as many as apply.

( Quality   
( Price   
( MRIP  
( Environmental concerns 


( Buy recycled policy requirement
( The right thing to do      ( Other 

12. Have you bought any EPP products at home for your personal use?

a. If yes, what?  Why?   

b. Was this before or after (participating in) (becoming aware of) the OSD EPP program?

13. Any other comments or issues?

� EPA’s Greenhouse Gas Emissions from Management of Selected Materials in Municipal Solid Waste, September 1998, Pg 66.





� US EPA, Municipal Waste in the United States: Facts and Figures, July 2001. http://www.epa.gov/epaoswer/non-hw/muncpl/mswfinal.pdf


� The loss rate used for office paper, printing paper, office supplies and janitorial supplies was that of office paper.


� The weighted averages for post-consumer recycled content in office and janitorial supplies were calculated based on detailed product reports provided by product suppliers (i.e. dividing the total weight of the recycled content by the total weight of the products purchased as opposed to averaging recycled content percentages in the products).


� Since PVC, LLDPE and mixed plastics were not included in the listing of plastic materials, the average weight to volume ratio across all resin types for which information was available was used for trash bags, traffic cones and toner cartridges.





� Source: Community Environmental Council, Rerefined Motor Oil: Overcoming the Myths, September 1996.


� Energy Star Purchasing Kit, EPA, 1999, p. 7.


� Purchasing Energy Star Compliant Office Equipment: A Buyer’s Guide, EPA, 1997, p. 1.


� According to OSD’s most recent data compiled by the Energy and IT PMTs, for Fiscal Year 2000, there were over 80,000 computers in use by state agencies and political subdivisions, many of which have Energy Star features installed.


� A full list of assumptions the EPA estimates are based on is available for each equipment type at www.Energy Star.gov/products/.  Please follow the links for specific types of equipment and then for savings calculators developed for those types of equipment.  


� At the time the report was compiled, only aggregate quantity figures were available for the majority of computer vendors, therefore it was impossible to calculate the per-unit cost of the equipment.  This did not influence the energy savings calculations.





� Energy Star Purchasing Kit, EPA, 1999, p. 255.
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