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“Wihat you people callyour ratural.
resources, we call our relatives,”

- Oren| Lyons, Faith keeper ofithe
Onondaga

Introduction

Ecodesign reqguires that environmentallimpacts be considered
during the product planning stage

Designers can have a direct role in determining environmental impacts.
Ecodesign requires thinking about the entire product life-cycle. This
includes understanding overallldesign process stepsiand their potential
impacts. Any; step in the design, manufacture, use and! disposal of a
product caniresult!iniresource depletion; habitat destruction, and the
contamination| ofi air, water: or soill ihese impacts are establishedtearly.

in the product development process.

©n| theretherh iccessfull ECOAESIANI can reducempacts and

can also) resultiin significant financial benefits:
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Lock-in ofi environmental impacts

Cumulative ‘lock-in" of environmental impact

Concept design  Detail Design - Manufacture.  Use  Disposallor recovery
Product development cycle

Most ‘lock-in” of environmental impacts occurs within the concept
and detail design steps of the product development cycle

Preduct Lifecycle

Designers needitorunderstand the stages
of the liferoff a preduct when
envirenmental impacts can occul:.

By including all of the stages injthe
assessment of a2 product, designers ensure
alcomprehensiverand accuraterassessment
off the product’s' potential impacts.

Stages ini a product’s, lifecycle

Raw material extraction Wood from forest, oil from well, metal ore from
mine, etc.

Material processing Wood to paper, oil to plastic, ores to metal alloys,
etc.

Component manufacturing Paper printed, plastic molded, alloys into circuitry,
etc.

Assembly & packaging Product is assembled and packaged with
documentation.

Distribution & purchase Product is distributed and purchased.
Installation & use Energy and additional materials may be used.
Maintenance & upgrading Product cleaned, parts replaced or upgraded

Transport (among all phases) Via train, truck, car, automobile, sea vessel or
airplane

Reuse, recycling or composting Product or component reuse or material recycling.

Incineration or landfilling Product or components are burned or buried in
landfill.
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Oldl TThinking: Linear Chain

4
TN Manufacturing g
/ Supplier \ | (Assembly, | | Distribution

 Customer

Operations) )

i Painting,
\ & Parts .
N\

Finishing)

N

Use

Phases in a product’s lifecycle

Every phase in the lifecycle
canrequirerenergy and.
additional material

inputs, as wellfas give
emissions toair,

water or soil.

Additionally, the
components or the

product may be

transported between

phases or within each phase.

Example: Phasesiin| the lifecycle of a glass cup

Copyright © 2006 by Brian Sherin.

All rights reserved.

v. 2006.1




Env Stu 152: Life Cycle Assessment & v. 2006.1
Environmental Accounting

Example: Phasesiin| the lifecycle of a glass cup

Material
Extraction

Sand and lime

are mined from
the Earth.

Example: Phases;in the lifecycle of a glass cup

Materials
Processing

Raw materials
are cleaned and
processed into
glass.

Component

Manufacturing Example: Phases
The material is in the lifecycle of

formed into a

drinking glass. d glaSS cup:

B

Copyright © 2006 by Brian Sherin.
All rights reserved.



Env Stu 152: Life Cycle Assessment & v. 2006.1
Environmental Accounting

Assembly and G Example: Phases

Packaging

The drinking glass : in|the Iifecycle (o) f
is boxed. 5 a gIaSS Cup

Example: = : Distribution and
Phases Purchase
in the lifecycle k WD

3 n distributed and
ofi a glass cup \ "2 bought.

Example: :

s Installation and
Ehases_ e8
in the lifecycle N \ Peaple drink
ofta glassicup . R from the glass.
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Example:
Phases

in the lifecycle
off a glass cup

| ] i

Example:
Phases

in the lifecycle
ofi a glass cup

Exercise:

What are the phases
in the lifecycle of an
ink cartridge?
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Maintenance
and upgrade

Itis washed
and reused

many times.
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Process Tree

Tihe process, treelis a strategic toel that helps
designers te explore the extraction and
transformation ef reseurces and materials
throughout the liferoffthe product. It often
triggers common sense thinkinglabout ecological
Impacts and designi prieKties.

Because! it diagrams the materials through' the
manufacturinglandiUse phiases: off a product; the
process; treeiis alse useful for presentationiand
discussion.

Process Tree: Bar of Seap

Process Tree: Scap Production

Life Cycle Impact Assessment:

Lifecycle impact assessment (LCA)
comprehensively: guantifies and maedels
therenvirenmental impacts, of & preduct
throughoeut itsilifecycle.

LCA Istaniinternationally  recognized
method. lts practice is guided by
intermational standards

= [SO 14040/ LCA series

Copyright © 2006 by Brian Sherin.
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1 ——

Bill-of-materials

Materials,
processes,
energy used,
transport,
end-of-life

Length of list
depends on
the product

LCA Data Process

2 —

Inventory

Emissions,
resource
depletion,
and
land-use

Can be
hundreds of

3

Characterization

Environmental
impacts:

global warming,
carcinogens
ecotoxicity

etc.

Typically 8-12
categories, via

4,

Normalization

Scales impacts
according to
average
impacts of a
person in a
continental
area

North American
or European

per
material

peer
reviewed formulae

nor
available.

5
Weighting

Scales
impacts
according
to
significance
of impacts

Weighting gives
auseful single-
figure score.

This table shows the progression of a product’s data from the definition of the materials, processes
and energy needs, to the emissions data and other environmentally relevant qualities in the inventory,

to the estimation and evaluation of the impacts from those emissions. Normall
are not reguired by 1SO 14040 standards, but they deliver a us;

zation|and weighting

Il single-figure score.

Simplified Single Figure LCA

Single-figure indicators combine inventory and subsequent
steps (as seen in the previous slide) in one multiplication
impact factor. Impact factors incorporate existing inventory
data, often from averaged processes. They report a single
figure score per material or process.

Single-figure indicators can be used quickly
by designers to model the overall impacts
of products.

The LCA Process

1 Define product boundaries

Determine product life, functional unit, system boundaries

2 Make product bill-of-materials

Compile bill-of-materialsiwith eneray, transportation and

Calculate and compare impacts of the product’s

end-ofilife

3 Calculate estimated impacts

COMPONENts

Copyright © 2006 by Brian Sherin.
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LCA Factors

Eco-Indicators provide a simple process; for product:
developers to comprehensively: calculate therecological
impacts of products andlservices.

Tihe process reguires that the total energy and material
use ofi the product be defined over its/lifecycle.

The product elements are each guantified in' relevant
unitsiand multiplied! by their respective eco-indicator
factors:

The resulting numbers are eco-indicators, revealing
which elements; ofi the preduct create the most
significant impacts and hold the greatest potential for
impact reduction.

1a. Define Product Boundaries

v. 2006.1

Product Life

u The number ofiyears the product will e used

= The average number of hours/year that the product

will'be: used.

= Making comparisons...standardize lifetime (e.q., per

1000 hours),

Packaging Quickly consumed

I I B
T

Typicalllife ofi common| products

Wear-out life,

Technology
cycle, years

Wear-out life is used to

calculate the life-cycle

impacts of preducts. The

technology cycle indicates

how soon the technology:

used in the product is

significantly modified. Most

products willlusually find

new homes and be used

through the duration of

their wear-out life.

Determining the life of

products not on this list vaeT oho

may, require speaking with

product manufacturers. portable CD player

5

-Source: Catherine Rose, A method

o formulating Product End-of-life

s, Stanford U., 2001
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1b. Define functional unit

Functional unit

= The functional unit
describes the impacts
/primary; senvice of the

product. Thererare no j B
standards for how!large or
small functional units

shouldlbe. Often they can: Impacts/package.

ﬁfeg:ﬁesame Ehe previe, Impacts/10,000! miles
Eunctional tnits enable  the
comparisen| of different Impacts/ S

products that deliver ng
similar services.

1c. Define System, Boundaries

System boundaries; clearly speciiy itemsithat anemot
mcludediin the assessment.

u Best to include as muchjof thel product system as possible, but
often there are items with complex chemical compositions
(detergent, toothpaste, and soiferth) that we doinot have data.
for, so, these are typically Ieft out ofi this |level of assessment.
Other items, such as;the energy: reguired to wash a drinking|
glass inja washingmachine, can probably be accurately.
estimated.

Example: A coffee making|machine:may o may ot
include:

= materials in product and packaging, energy: use, coffee filters,
water and| cofifee.

= |t should/be possible to include all ofi thisiexcept the water and
coffee, given the available impact values.

Example: buttens

Polycarbonate buttensiused
inla jacket. Jacket hasi 12
puttens, isiwoern 4501 hrs/yr
and has a lifie’ ofi 6 years:

System Boeundaries:

Lifetime: 150 hr/yr x 6 yr = 900 hrs

Eunctional unit: impacts/100Ihrs worn

System boundary: excludes jacket,
thread, washing

Copyright © 2006 by Brian Sherin.
All rights reserved.
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2. Product “Bill oft Materials”

All components in the product
= noting weight and material per component
Major processing steps per component
= such as injection molding
Additional materials needed in the product’s life
= e.g., fuel, coffee filters, cleaning
Energy use in primary and secondary modes.
= suchi as stand-by mode
= find the amperage & voltage (watts = volts x amps)...convert to kKW
End-of=life scenario
= recycling, composting, landfill, incineration
Transportation
= of components and product amongj all these phases
= calculate ton-miles (weight of product (Ibs) x miles = 2,000 [bs/ton)
= Transportation of product and waste

Bill of Materials for Buttons

In the bill-ef=materials, We.
include materials, cardboard
packaging, electricity’ for sewing
machine assembly, transport
and landfilling.

L7 0o ke, |07 oomi]
[ TG R

3. Calculate Impacts

Compile impact: scores

u Once the bill-ocf*materials isicomplete;
materials;and precesses, are multiplied
by the iImpact fiactors to)give the overall
IMPact score:

= Eirst, calculate thertotal impacts ever: the life

off the preduct: Next; calculate the impacts
inftherfunctional unit.

Copyright © 2006 by Brian Sherin.
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3. Calculate Button Impacts

Polycarbonate

Total Impacts/Life

3. Button/ impacts; in the functional
unit

We calculate the impacts in the functional unit, which is impacts per
100 hours that the jacket is worn. Te do. this we multiply: by 100
hours and| divide by the number of hours the jacket is/worn.

[ ' We round!final impact values to 2

significant figures because this more
realistically: represents evel of precision of
= the assessment process.

Examples: 11.99 rounds to 12 and' 0.0255
rounds to 0.026
I
Butten impacts x Functional time = 11.99 x 100 hr = 1.33
Lifetime 900/ hr

= .33 millipoints
100 hours worr

Comparisen: Zippered Ja

Step 1= Lifetime, functional unit, system
boundary:
= Functional Unit: 190 hr/yr x 4 yrs = 760
hrs
= Functionallunit: impacts/100 hrs worn
= System boundary: excludes jacket, thread,
washing
Step 2: Billl ofi materials
= Materials:

zine (0.025 Ib), copper: (0.043 Ib), cotton

tape (0.044 Ib), package paper (0.039 Ib)
Manufacturing: metal machining (0.068 b))
Electricity: sewing (120 V x 5 A = 1000
W/KW x 0.05 hr = 0.03 kW-hr)

Transport: truck (0.151 Ib x 1500 mi =
2,000/ Ib/ton = 0.113 ton-mi)

Disposal: landfill

Copyright © 2006 by Brian Sherin.
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Step 3. Calculate Zipper Impacts

81 /Ib.
160 /Ib.
140 /lb.

27 /b.

1.2 /lb.
20 /kW-Hr
9.7 /ton-mi.

0.25 /lb. (est)

0.25 /lb. (est)

0 /lb. (est)
5.3 /.

Total Impacts/Life

functional unit time:

Comparison of; the
impact off buttons:

Comparative Analysis

compared o) a zipper.
Buttons have lower
impacts per 100 hours,
of garment wearing.
Polycarbenate is the

v. 2006.1

~
3
3

highest impacting| part
of the buttons. The
cotton tape on the
Zipper: creates larger:
impacts than the
polycarbonate.

millipoints per 100 hrs use
5
8

°
@
3

°
3
3

Buttons

Further analysis

Can further break down

the information toisee

what contrilbutes;to; the o e
€co Impacts for each =
component

Water eutrophication
Phoetochemical smog
©zone depletion

Human toxicity/cancer
Human respiratory, toxicity,
HHabitat alteration

Glebal warming

Fossil fuell depletion:
Ecotoxicity’

Acidification

Copyright © 2006 by Brian Sherin.
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4%

& Landfil Paper
 Landfill copper
& Landfil zinc
u Truck
 Electr

@ Machine

o paper
 cotton
 copper

azine
 Landfill Paper
a Landfill PC

u Truck

O Electr

o Inj Mold

= Paper

apc

Sources of Impacts: Polycarbonate
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Example Summary.

Tihis example evaluated the Y
environmental performance of a button
and zipper; Fe
It was not a conclusive evaluation ofi their: "
respective desigh gualities.
= Zippers keep out cold better, they are
strenger, but they break more often.

= Buttons pop off but can be readily replaced,
while a broken, zipper is difficult to replace.

Conclusion:
A single-figure: LCA'is;a powerful tools for
modeling the envirenmental performance
of a product or system, but it dees not provide
all of the necessary design-related information
that a designer usually needs to keep in mind.

Comparing Impacts

Reference Product: Radio
= A hypothetical radiois our

reference product. Its housing
is made from hi impact
polystyrene (HIPS), the radio
Is. manufactured in East Asia
and transported to North
America by airplane (—4000
miles)
For the sake of simplicity. in
demonstrating how! to use
ecodesign strategies with  the
impact factors, some
components (electronics,
cable, switches, paper box);
are excluded from this
example.
Life = 1,000 hours, power = 6
Wwatts

Reference Radio

HIPS 2.0b.
Injection Molding 2.0 b.
6 KW-Hr
4.0 ton-mi

20 Ib.

Total Impacts/Life 326.0
per 1000 hr lifetime

Copyright © 2006 by Brian Sherin.
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Reference Radio

HIPS 40 /. 80
njection Molding 11 /b, 2
Power 20 /KW-Hr 1200
Transport 25 fton-mi 1000
Landfill HPS 2 /b 40

Total Impacts/Life .
per 1000 hr lfetime

m Landhl HPS
o Transport
oPover

oHPs

Reference Radio

Alternative A: Recycled Materials

By replacing the: primary polystyrene (PS) with secondany BS, we
reduce the overall impact from 326 to 306, a 6% reduction.
= Recycled PS Factor = 30 vs. 40 for raw PS

40 /b, 60

v. 2006.1

2.
Injection Molding 11 /b, 2
Power

20 /kW-Hr 2 20 IkW-Hr
Transport 25 fton-mi . 25 fonmi
Landil HIPS 2. 2 b.

Total Impacts/Life ___326.0 Total ImpactsiLife

1200
1000

3060

per 1Khr Iife

per 1Khr iife

6% Reduction

B Lol S
o Transport
0 power

' AN
Fti Q a

Reference  Recycled PS
Radio

Alternative B: Energy Efficiency.

By improving| the energy efficiency of the electronics in the radio,
reduce the electrical energy’ use from: 6 kW-hr: to 2/ KW=t
reduce: the overalllimpact firom) 826 to) 274, a 17% reduction.

HPS 2 40 . 40 /.
Infection Molding 11 . 11 /b,
Power 20 fkW-He
Transport : 25 fon-mi . 25 fton-mi
Landil HIPS 2 /b, 40 b, 0
Total ImpactsiLife __326.0 Total ImpactsiLife __271.0

per 1Khr life er 1Khr fife

17% Reduction

@ LandtiiaPs
0 Transpon
o Pover

B es.

Reference  Recycled PS
Radio

Copyright © 2006 by Brian Sherin.
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Alternative C: Efficient Transp

Changing the mode of transport from 747 jet to container ship, we reduce
the impact from 326 to 228, a 23% reduction.
= Cargo ship Factor = 0.56 ton-mi't vs. 25 ten-mi for intercontinental air:
transport

HPS 200, 40 /.
Injection Molding 20b. 1 /b. 11 /.
Power 6 KW-Hr z 20 IkW-H:
Transport 40wnm 25 jonmi 056 flon-mi
Landil HIPS 20D, 2/, 21b. 4.0
Total Impacts/Lie 6.0 Total Impacts/Life _228.2
per 1Khr lfe per 1Khr ife

30% Reduction

W Landfl HPS

[ iyeciion Mokting
o Hps

Reference  Recycled PS
Radio

Alterative D: Extend Product Life

By doubling the functional life of the product, the energy. use per unit time
stays constant, but the other factors decrease by 50%. Overall, we reduce
impact per 1000 hours of use from 326 to 223, a 32% reduction.

HPS. EJ
Injection Moding 2
20 fkW-Hr 1200
Transport : 1000
Landfil HPS 21, 4,
Total ImpactsiLife __326.0
per 1Khr life
Increase ife

32% Reduction

m LandiilFiPs
o Transport
o Pover

oes.

Reference  Recycled PS
Radio

Alternative E: Design for
Disassembly: & Recycling

Allow half of the value of difference between the primary and the secondary
materials to be subtracted if the product has been designed for; fast
disassembly and recycling, and'no landfilling/ = Reduction of 20%

= value of the recycled HIPS is 40-(40-30)/2=35. Eliminate 4 landfill impact millipoints

Polystyrene (PS) 20 b. 40 /.

Injection Molding 20b. 1 /b, 22 .0 b. 11 7. 22

Pover 6 kW-Hr 20 /kW-Hr 1200 - 20 /kW-H 1200

Transport 40 ton-mi 25 fton-mi 1000 . 25 fon-mi 1000

Landfil PS 20b. 2. 40 3 21b. 0

Total ImpactsiLife 2260 Total Impacts/Life_260.2
per 1Khr iife per 1Khr e

20% Reduction

W LarieS
5 Tarspon .
pover Y N

1 ijection Moiding Q <’

o
Reference Radio  Recycled PS

Copyright © 2006 by Brian Sherin.
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Alternative F: Combinations

Combining| strategies A through E produces a significant reduction
= Recycled plastic (over-rules DfD), 100% lifetime, improved power efficiency,
alternative transport, eliminated landfill from recycling

= Almost a 75% reduction in impact

HPS. 20, 40 .
Injection Moding 200, 11 .
6 KW-He 20 fkw-Hr
ansport 40 ton-mi 25 fon-mi
Landiil HPS 200, 2 /b, o
Total ImpactsLife 3260 Total ImpactsiLife
per 1Khr iife
Increase ife

75% Reduction

B Landfil HIPS

B injection Molding|
BHPs

o
Reference Radio  Recycled PS

Impacts and Life Cycle Phase

Pre-manufacturing (Phase 1): suppliers
Manufacturing (Phase 2): operations
Usel (Phase 3): customers

Comparison of products
= SUV, Bank Account, Leathier Boots

Bank

Leather
Account

Boots.

Environmental Accounting

Increasingly focus on addressing| the costs of

sustainalility;

Infermation: / resources available from: EPA

|

What is Envirenmental Accounting

= National level: natural reseurces accounting
(macroeconomic);

= Firm/Organization: estimation and reporiting of
environmental liabilities and financially: material costs

= Departmental: managerallaccounting| of ;
envirenmentallissues 1o supporit the overallloperation
of the firm/organization

Copyright © 2006 by Brian Sherin.
All rights reserved.
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Environmental Accounting

\What are; environmental costs?
ﬂ = Conventional costs
Capital equipment, materials, labor, supplies, utilities, real estate
= Potentially hidden costs
Regulatory: notification, reporting, monitoring, training, insurance,
taxes/fees, etc.

Upfront costs; site assessments, supplier gualifications, procurement
inspection, R&D, etc,

Back-end costs: closure, disposal, post-closure care:
Voluntary: community relations, audits, feasibility studies, etc.
= Contingent costs
Future compliance, penalties, fines, property damage, personal injury.
damage, legal expenses, natural resource damage, etc.
= Image costs:
Relations with: customers, employees, suppliers, investors, lenders,
regulators, etc.
= Societal costs
Environmental degradation; impacts oni people, property, and their welfare

0} Aynaia

Economic Considerations
L ..i.
Reduced costs: Conventional
Costs

s Raw materialsicosts
Example: reductioniinisolvent usage
for semiconductor processing
Photoresist cost of $250/gal
Coating eguipment puts out 7cc per
wafer

Actuall thickness needed is only.
0.032cc/wafer

99.5% INEFFICIENT!
Simple modifications reduced use to 3
cc/wafer
Monthly reduction from 3,431 gal to
1,838 gal

19,116 gallyr = $4.8M!

Economic Considerations

Societal/GlehallCosts
u Estimated marginal cost ofi canbon emissions = £70/t-
C — $140/t-C
= UK FTSE 100 generates 1,126 t of CO2/£1M sales
= 1tC02=0.273tC
3017 t C/£1M sales = 153 t: C/$1M sales
$21,500 marginal cost/$1Msales
Iffaccounted for would reduce margins by 2.1%.
= Example: BP
2005 Revenue = $267B, Net income = $22B; P/E = 9.68;
ME  Market Cap = $2058
Operations > 78Mt CO2 = 21.3 Mt-C x $140/t-C = $3B
= 1% of Revenue; 13.6% of Profit
= Possible market cap impact = $3B x 9.63 = $29B!

a from H Inv The Carbon 100, 2005

Copyright © 2006 by Brian Sherin.
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Sarbanes-Oxley (SOx) 2002

Sanbanes-Oxley Act off 2002
= Transparency offinformation
Outcome ofi Enron, MCI, and other corporate debacles
= Improved financial liability disclosures
= 8401(a)(j): shall disclose all material off-balance
sheet transactions, arrangements, obligations...that
may have a material current or future effect on
financial condition.
“Material” issues in this broad| provision, and related
8409 include environmental liabilities.
= Definitely includes environmental clean up liabilities, but
what about potential liabilities for: climate change?
Environmental transparency
= Toxics Release Inventory (TRI), beguniin 1988
Coves 650 chemicals and chemical categories

Effects, off Tramsparency.

1988 $/Ib
emitted:
$2,243
2004 $/1b
emitted:
$8,302
270%) more.
efficient

= —— GOP 58 (1n 2000 35)

Check out: www.scorecard.org

Metrics

“What getsimeasured, gets

done”
= W. Edwards Demming

= What getsi measured, and
rewarded}, getsidene

Use ofi “Scorecands™ and
“Dashboards”

Determination: of Key: Metrics
and! setting Metric Trargets

Copyright © 2006 by Brian Sherin.
All rights reserved.
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Metrics

Eneray
= Energy used
= Renewable energy
used/bought
Water
= Water used
= Water pollution
Air
= GHG emissions:
= Releases to air by type
chemical (e.g., NOx)
Waste
= Hazardous waste
= Solid waste
= Recycled waste.
Compliance
= NOVs (notices of violations)
= Fines or penalties paid

Track both relative: &
absolute metrics
= Per unit of production
for normalization and
measure of efficiency,
but still needto know.
the TOTAL
Capture dataat
multiple levels within
the organization
= Identify divisions,
departments or
processes that need
the most attention
Collect infermation; for
the whole value chain
= Suppliers
u Users/Customers

DOE Average ->

5.1.12 Type A or B accidents

DOE Average >

513  Reportable occurrences of

Product and Process
Innevaion

releases to the environment

Increased

Rechuced Wame and |
Emingions.
Efficient Lise of
Rescurons
Occupational Heattn
and Safuty

Stakrholder

Imgurcved Cagatal
zation

i

(LT

¢

Intangibsle
[

|

Employee  Erwironmental  Community
Satidaction Protection  Cuality of Life

Value to Society

Custamar Shareholder
Satisfaction Value

Intesectual

Capital
Licerme to
Cgurate

Ropugation and
Brand e

Fetuced
Ritk
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Market Performance: V.
Envirenmental Performance

Over 200 mutual funds dedicated to socially or envirenmentally responsible
investing
Socially screened portfolios have $2T in assets

= Only about 10% of totall

= Dow Jones Sustainability Index

= FTSE4Good

= Calvert Fund

Corporations Getting the Point?

Februany, 01, 2007: collaboration between) 10, major
WUS companies and 4’ environmentalINGOs called on.

ALDES US Govt to guickly enact streng) legislation to
reduce greenhouse emissions.
= Congress to quickly enact legislation (no later than
{} 2008
Stabilize CO2 at 450-550 ppm

100-105% of 2006 emissions in Yrs 1-5

CATERFILLAR 90-1009% 0f 2006 emissions in Yrs 6-10
0% 0fi 2006 emissions inj Yrs 11-15
km 60-80% reduction by 2050,

Cost effective approaches
LGl ) Cap and Trade 10 2545 Ompoenti

Encourage early action
e A

PN esiuirees

v. 2006.1

@ i

Executive Pockets

GE: EHS Eramework/PowerSuite

= “Sessjon E” — business unit Ieaders in every:
operation must present their EHS performance
annually;

= Failure to meet goals: public embarrassment
andl possiblercareer limiting Impacts

Northeast Utilities

= 20% of evaluation andlbonus calculationbased on
envirenmental results

Shell

= GHG emissions, spills, injuries, diversity account for up to 25%
off executive benuses

SC Johnson
= Bonus calculation includes product line “Greenlist™ scores
(toxicity & environmental impact)
Chiguita:

= Bonuses for farm managers tied to compliance with Rainforest
Alliance’s banana certification

Copyright © 2006 by Brian Sherin.
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The significant problems we. facel cannot be solved. at
the samerlevel or thinking we were: at

y whenwe. created. them.
k - Albert Einstein
A
LY -

“Fajlure /s, aot anlopLion.,.”:
‘4 ' - Gene Kranz, NASA Elight Director:

WhEn adaressiing INASAl ErgInEers: to. come
up)a solutor. toNlter: COos fromi thie alr or
the: crippled Apollo) 13spacecrart to. save
e crew;

Copyright © 2006 by Brian Sherin.
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