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Current Trends

« Large manufacturers are concerned about their
supply chains’ ability to produce on-time
delivery, quality, and reduce costs

“Energy and materials intensive supply chains typically
account for 75% of a firm’s emissions - where there is
carbon there is cost. Coupled with varying environmental
and labor standards across global suppliers, particularly in
the developing world, supply chains can make or break
corporate reputations.”

Source: Ernst & Young Business Advisory Service, 2008

« Large manufacturers are facing increased
liability and responsibility for full product life
cycle




Current Trends

« Suppliers need technical assistance on
environmental issues to meet customers’
needs

— 59% of the CEOs believed their companies should
incorporate sustainability into supply chain
management, but only 27% currently do. CEOs
identified the difficulty in changing suppliers practices
as the primary obstacle .

Source: McKinsey & Co. survey of 391 CEOs at global companies, October 2007




Current Trends

* Benefits of a green supply chain

Improve brand image
Satisfy customer reguirements

Differentiate from competitors
Reduce logistics costs

Fstablish a competitive advantage
Opfimise logistics flow

Expand to new markets

(Optimise manufacturing

Reduce manufacturing costs
Other

Source: BearingPoint survey of 600 professionals worldwide, 2008
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Overview

 What is Green Suppliers Network??

Why Link Lean and Clean?
« What is a Lean and Clean Review?
e Success Stories

e How to Join
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What is the Green Suppliers Network?

« Lean & Clean on-site reviews

* Focused on small & mid-sized manufacturing
suppliers

« Expands lean definition of waste to include
environmental considerations

* Measurable business and environmental impacts
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Program Benefits

Reduced environmental impacts

Increased efficiency and quality

Improved supply chain relationships

Stronger supply base

Comprehensive approach




Program Roles

U.S. Environmental Protection Agency

National Institute of Standards and Technology’s
Manufacturing Extension Partnership (NIST MEP)

State Environmental Experts
Large Manufacturers

Suppliers
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How the Program Works

= | + Corporate Champions join program

« Champions nominate suppliers

« Review team conducts assessment

« Supplier implements opportunities

« Champion can get aggregated data in five-supplier
Increments
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Cost Savings ldentified

10

Value of Annual Environmental $28,841,496/yr
Impact Savings ldentified
Energy Conservation (kWh) 868,615,308
Water Conservation (gallons) 107,908,199
Water Pollution Reduction (lbs) 21,514,070
Air Emissions Reduction (Ibs) 8,190,773
Solid Waste Reduction (Ibs) 31,242,894
Annual Cost Savings from Lean $41,415,900/yr
Opportunities Identified
Estimated One-Time $34,536,703/yr
Environmental Savings ‘ |
Total Potential Cost Savings

Results for 180 reviews
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What is Lean and Clean?
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Lean is:

a systematic approach to identifying and eliminating waste
(non-value added activities) through continuous improvement
by flowing the product at the pull of the customer in pursuit of
perfection. - The MEP Lean Network

Clean is:

a systematic approach to eliminating waste by optimizing
use and selection of resources and technologies while
lessening the impact on the environment

Waste is:

anything other than the minimum amount of equipment,
materials, parts, space, and worker’'s time which are absolutely
necessary to add value to the product.

- Shoichiro Toyoda, President, Toyota




Relationships Between Lean and Clean

Optimize Material Use - Less Scrap =
Reduced Solid Waste

* Reduce Inventory - Less Chemical Spoilage =
Reduced Hazardous Waste

* Reduce Overproduction - Less Runtime =
Energy Savings

* Reduce Transportation - Less Fuel Consumption =
Reduce Air Emissions
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Environmental “Blind Spots”
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 Hidden environmental waste buried in overhead
& facility support costs

« Environmental and human health risks not
considered in lean initiatives

* Environmental impacts throughout the product
lifecycle affecting customers & stakeholders
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Benefits of the
Lean and Clean Advantage
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Implementing lean and clean opportunities
simultaneously can...

v"Reduce overhead and manufacturing costs

v'Improve efficiency and optimize raw material
use

v Eliminate waste through reducing rework and
defects

v"Reduce environmental footprint and supply
chain vulnerability

v’ Improve worker safety and reduce regulatory
risk

v"Meet customer expectations while positioning
yourself in the green global marketplace
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Seeing More Results

¢ f" « Adding Clean Opportunities to a Lean Event can add
B¢ more than 30% more cost savings.

« Green Supplier Network’s Cumulative Results
— Lean savings: $41,415,900/yr
— Clean savings: $28,841,496/yr
— One-time environmental savings: $34,536,703

— Total Potential Impact: $104,794,099

Results through August 2012
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What is a Lean & Clean
Review?
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Partner Membership Process

1. Partner registers for a review on program
website

2.  MEP center contacts Partner to schedule a
review

3. MEP and Partner enter into a contract

4. Partner selects a cross-functional team to
participate in review

5. Lean and Clean experts conduct half-day walk
through

- Partner identifies the process/product line to be
reviewed

- Partner and experts identify lean and environmental
baseline data
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Baseline Metrics

Lean Metrics

Clean Metrics

Annual revenue

Hazardous materials used

Cost per unit product

Non-hazardous/Solid Waste generated

Labor overhead

Energy use

Materials overhead

Water use

Operating margin

Wastewater discharged

Amount of Inventory

Water pollution discharged

Inventory turnover time

Material purchasing costs

Percent on-time deliveries

Disposal costs

Percent rework

Recycled materials

Annual revenue

Actual machine run time and available machine run time

Percent available machine run time

Number of employees

Average employee turnover

Amount annual revenue per employee

Average employee pay
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Partner Membership Process
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Lean and Clean experts conduct custom
training on value stream mapping (VSM) and
process mapping (1 day)

- A VSM is a traditional Lean exercise used to understand

the sequence of activities that take place in order to
produce a product.

Lean and Clean experts map “current state”
and “future state” of process (1-2 days)

- These value stream maps highlight value added and non-
value added activities

- “Current state” maps allow suppliers to see waste sources
and “future state” maps help suppliers understand how to
realize environmental and economic benefits
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Lean Value Stream Maps
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* Cycle time
« Changeover
* Uptime or Runtime

Milling

Cycle time = 3 min

Changeover=1hr

Uptime = 80%,

-

Welding

Cycle ime = 90 sec

Washing

Cycle time = 6 min

Changeover = 15 min

Changeover= 8 hrs

Uptime = 70%:

Uptime = 959

GREEN SUPPLIEHE NIST MEP

NETWO

Traditional Lean Value Stream Mapping Looks at:

Packaging

Cycla time = 90 sac

Changeover = 5 min

Lptime = 9994




Lean and Clean Value Stream Mapping

Adding in environmental metrics...
* materials use « water
* wastes * energy

..could look like this:

Miling | mmp | Welding | @) | Washing | mmp | Packaging
T = 3 min CAT = 80 gac CAT = & min CIT =3 min
0 =1 hr 0 = 15 min G = B hrs D m 1 hr
Up = 80% Up = 953 Up=T0% Llp - S
Energy Usa = Energy Use= Energy Use = Recycling = 20 ks
1600 KWh per month 200 KW h per marth 00 KWh pr manth Cardboard per day
Water Lse = Solid Waste = Water Use = 1ulbsnfshnn}tc;
140 gal per day 160 ke per month 10,000 per month Wrip parweas
Wastewater = Detement Usa = SolidWaste =
3000 gal per month G0 Ibs par morith 4 wasta wood
pallets disposed
Hazardous Wasts = Wastowater = of per day
200 bs per month 2,500 gal per month
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Lean and Clean Value Stream Mapping

Or it could look like this:

Milling

T 3 min
G0 =1 hr
Uz = 80%

Water Use =
140 gal per day

Wastewater =
3000 gal per month

Hazardous Waste =
200 bs per month

1600 kWh/m
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Welding

CiT o G0 g8
G0 = 15 min
p = OE8E

Solid Waste =
160 ke per month

300 kWh/m

-
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Washing

T = & mim
G = 8 hrs
Up=70%

Packaging

Water Usa =
10,000 per manth

T = 3 min
GO 1 hr
Lp = S

Detemgent s =
G0 lbs par month

Wastewater =
&.500 gal per month

900 kWh/m

Recyaling = 20 |be
Cardboard per day
10 lbs of shrink
wrap perweek

SolidWaste =

4 waste wood
pallets disposed
of per day

/

Fill in the blanks during your Future State Mapping exercise by asking “what could it be?”
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Process Maps

Raw Metal In - M| I || n g - ,'g:;!:guhfmgress
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Partner Membership Process

8. Lean and Clean experts present
recommendations to the Partner

-The Review will identify both low hanging fruit and
opportunities to make larger-scale innovations to the
process

9. Partner implements review recommendations
and tracks progress

- The Lean and Clean expert can help identify local
resources to support implementation such as grant
funding, recognition programs, and low cost loans.

- For example:

« NY state has a $10,000 grant program for
implementing pollution prevention (P2) practices

GA has a recognition program called GA Partnership
for a Sustainable Georgia

Ml has a Michigan Retired Engineer Technical
Assistance Program (RETAP) to assist W|th
implementing P2 activities 7y
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Partner Membership Process

1 10. Partner reports implemented results to
confidential MEP follow-up survey six months

after review
- Partners can use the Green Suppliers Network Calculator

to track progress and respond to their customer’s growing
demand to measure and report environmental impacts.

GREEN SUFPLIEHE NIST MEP

NETWO
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Calculator Results Screenshot
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Results Green Supphers Network - 11372008
Calculator
nge|
Hazardous materials used 16,525 |Pound(s) Year 11,950 | Pound(s) Y ear 28% 14, 763|Pound(s) Y ear 11%
Hazardous waste ted 7.113|Poundis) Year 7,203 | Pound(s) Y ear -3% B_Bﬁﬁk"uund 5} Yaar 6%
i 21,188|Pound(s) Year 21,288 Pound(s) Year 1% 16288 |Pound(s) Year 2%
2 600|Pound(s) Y ear 2,600| Pound(s) Y aar (%, 1,B00JPound(s) Y ear 3%
200000]Gallon(s) Year 150,000| Gallon(s) Year 25% 140,000 Gallon(s Year 30%
166000{Gallon(s) Y ear 127 ,500| Gallon(s) Year 23% 120,000]Gallon{s) Year 27%
S0]Pound(s) Year 0[Pound(s) ear 100%| 0 |Poundis) ¥ gar 100%|
61,504 |Kilowatt-Hour(s) _|Year 6,170 | Kilowalt-Hour(= Y ear 9%| 59,004 [Kilowalt-Hour(s) |Year 4%)|
250|Pound|s) Y ear 0 | Pound(s) Year 100%)| 150|Pound|s) Y ear A%
580,440 25) Year 562,134 25 Y ear 3% §71.687 50| Y ear 20%
$0,2040.00] Year $9 204,50 ear (1% £8,304. 00| Y ear 109
§500.00] Year $0.00 Year 100%| $1,200.00 Year -140%
[Display GSH resufts in salected Units
Year <-— Click here to edit the way results are displayed
Pound(s)
Kilowatt-Hour(s)
Kilogallon(s)
Results are rounded to the nearest whole number,
Inputs Projected Savings Actual Amount |Units Interval
Reduction in hazardous malerials used 4575 1,763 [Pound(s) |Year
Reduction in nof-hazardous matenals
used -120 4,880|Pound(s) |Year
|Energy use reduced 5.334] 2,500 Kilowatt-H|Year
(Water usage reduced 50 60| Kilogallond Y ear
(Outputs
Reduction in hazardous wasie generated -180 418&|Poundis) |Year
Reduclion in solid waste generatad of £00[Pound(s) [Year
VWasle water discharged ] 45| Kilogalland Year
Pollution
Reduction in water pollution discharged 501 50| Pound(s) |Year
[Air emissions reduced 250] 100[Poundis) |Year
Costs Amount Interval
Avoided purchasing cosls §27 315] $17,762|Year
Avoided di | costs 55 $005|Year
Oiher facility costs n'a -5700[Year
Tolal cost savings (avided disposal plus
avoided purchasing) $27.320) $17 967 |Year

GREEN SUPPLIERS

NETWORK

NIST MEP

(LD BTy,
‘s
Ca "

ko

+

'b*hemﬂ‘-

& <
Ay pRD“";



Review Specifics

Reviews first come, first served

Reviews focus on single process

On-site reviews take 2-3 days

Cost
$7,500 Cost of review
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Success Story

Metalworks, Inc.
* Metal filing cabinet manufacturer

« 300 employees
 Review of two drawer lateral file cabinet line

Implemented Results

« $175,000 annual energy savings

« $30,000 annual water savings with 16 million
gallons conserved

« $20,000 annual savings in raw chemicals costs

« Total Savings: $225,000 annually

30



Success Story

Summit Corporation of America

* Metal finishing company

« 121 employees, $18M in annual sales

* Nickel barrel plating line -- 3% of business

Green Suppliers Network Review Results
« $980,000 in potential annual savings
« $95,000 in potential energy savings
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Success Story

3%\ HAR-CONN Chrome Company

| * Metal finishing company

« 55 employees, $6M in annual sales

« Hard chrome plating line -- 15% of business

Green Suppliers Network Review Results
« $425,000 in potential annual savings
« $77,750 in potential energy savings
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How to Join?

Join the program at: www.greensuppliers.gov

Questions? Contact:

Becky Cool, US EPA
cool.rebecca@epa.gov
202-564-9138

Brian Lagas, NIST
brian.lagas@nist.gov
301-975-5043
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