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https://www.pre-sustainability.com/download/EI99_Manual.pdf 3
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Paper or Plastic?

Paper Plastic Driving to/from 
Store

Quantity 1 bag 1 bag 16 km

Material Kraft paper HDPE

Mass 64 g 7 g

Production 96 mPt/kg 330 mPt/kg

Recycling -1.2 mPt/kg -240 mPt/kg

Disposal 4.3 mPt/kg 3.9 mPt/kg

Use 29 mPt/km

Total @ Landfill
(mPt/kg)

100.3 mPt/kg 336 mPt/kg

Total (mPt) 6.4 mPt 2.4 mPt 464 mPt
4

(EcoIndicator Analysis)
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Personal Environmental Footprint of U.S. Professional
Automobile driving (~25%, 500 pt)
Air travel (~25%, 500 pt)
Home energy (~25%, 500 pt)
Food, products, and services consumed (~25%, 500 pt)

1 round trip PHL – SFO - PHL 250,000 Styrofoam Coffee Cups (per passenger!)~
5



Water Consumption
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Source: Waterfootprint.org

Embodied water in orange juice ~ 575 liters per liter.

California bans bars and restaurants from serving water 
except upon request….

“…uh, ok, I’ll just have orange juice please.”

6

http://www.waterfootprint.org/
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Vers Audio http://www.versaudio.com/ 

http://www.versaudio.com/
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8Document describing footprint calculations for Patagonia (Essentially a company-specific ecoindicator calculation.)

https://www.patagonia.com/on/demandware.static/Sites-patagonia-us-Site/Library-Sites-PatagoniaShared/en_US/PDF-US/method_for_cost5.pdf
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Reference:
Forest Reinhardt, “Environmental Product Differentiation,” 
California Management Review, Vol. 40, No. 4, Summer 1998. 9

Requirements for Effective Differentiation through Sustainability

1. Consumer willingness to pay.

2. Credible information.

3. Barriers to imitation.



Meaningfully Sustainable Products
• Metrics that align with values and objectives 

(e.g., greenhouse gas emissions, water use, landfill volume, species degradation OR 
multi-attribute metrics like EcoIndicator).

• Focus on the high-impact elements of the system (based on sound science 
and engineering).

• Use for competitive advantage when:
1. Customers care.

2. You can provide credible information and transparency.

3. Rivals can not easily replicate approach.

U
lri

ch

10



11



12



13



14



15



16



17



18



19



U
lri

ch

20



21



22



23

Thoreau’s Walden Cabin
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OPIM 651 (now OIDD 614) – Fall 2004

U
lri

ch

26

The best financed start-up in history?



BenVen is a for-profit social venture with the objective of reducing the rate of extraction and 
combustion of fossil fuels.
BenVen’s first product allows automobile operators to remediate the environmental impact of 
driving.
In the next 42 days, we will:

• launch our first product,
• achieve positive cash flow,
• acquire >1000 users/customers of our product,
• create an enterprise of substantial financial value,
• and learn a great deal about problem solving, design, and system improvement.

Assumptions, Constraints, and Focus for Next 42 Days
• Product will be focused on offsets for Automobiles/Driving.
• Initial channel will be direct to consumer under our own brand.
• Initial market will be US, with global expansion to follow.
• The company has $4700 in cash in its checking account.

Hypothesized Benefit Proposition to Consumer
• Public display of environmentalism.
• Zero environmental consequences of driving.
• Altruism.
• Evangelism of environmentally conscious behavior.
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BenVen Mission Statement
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BenVen
System

  Incentive $

 BenVen 
Purchase 

$49

7500 kw-hr 
increase in 

wind-generated 
power

12 barrel 
reduction in 
use of fossil 

fuel

power to grid

7500 kw-hr 
reduction in 
fossil-fuel 

power

CO2 
emissions 
reduced by 

9500 lb.

Original Concept

oil
coal
natural gas

9500 lb CO2

per 12,500 mi
(e.g. Toyota Camry)increased public 

awareness of 
environmental 
issues

 tips the balance…
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Most Products Are Hybrids of Tangible Goods and Services

Reference: Ulrich and Eppinger, Chapter 17.

Pure Services Tangible Goods
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• High degree of customer involvement in production/delivery/use.
• Prominent time dimension (order time, processing time, duration).
• Requirement for close matching of capacity and demand.
• Modular architecture usually in the form of a process, with process steps.
• Repeated purchase and use cycles by customers.
• At least some customization or adaptation to the needs of individuals.

Predominantly service products often differ from tangible goods in these ways:

Reference: Ulrich and Eppinger, Chapter 17.
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Service Designs Typically Represented by Service Flow Diagram

Reference: Ulrich and Eppinger, Chapter 17.
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• Design of the service itself 
(usually a bundle of features plus a service flow diagram).

• Design approach to the non-product aspects of business.
• Naming
• Branding and identity
• Information

• Design of ancillary physical goods.

Design and Services
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enviraplanet
enviraworld
drivecleen
driveraircare
noc02
c02begone
kleenkar
noco2gas
nomoregreenhousegas
envirasave
atmos-fair
fairaircare
driverduty
saviorair
stopco2gas
stopgreenhouse
betterclimate
idealclimate
co2care
stopairpollution
careforourair
aircareauto
cleanaircar
autoaircare
healthyauto
globalairaware
envirasky
nomorecarbon
atmosfresh
saveyourair
atmoscare
atmos-care
stopthesmog
stopgreenhousegas
fightco2gas
driverdioxide
stopdriversmog
responsibledriver
fairairdriver
enviradrive
killsmog
cleanwindpower
driverairpower
smogforwind
smog4wind
windcars

arborbarter
arborexchange
arborsafe
balanceearth
cleanspring
cleanswap
clearcycle
climatecheck
climateco
climateswap
cycleclean
earthswap
ecobarter
ecoreduce
ecorenew
ecorenu
elmbarter
elmclean
elmclear
elmswap
elmtrade
equiswap
globalelm
globeswap
maplechange
maplecool
natureswap
oakbarter
renucycle
seabarter
seacarbon
seaglobe
sequoiaclear
sequoiaexchange
sequoiaglobal
sequoiaglobe
sequoiaswap
springbarter
springcycle
springexchange
swapcarbon
swapclean
swapearth
swapgreen
swapspring
terrablue
tradeearth
equicarbon

buyyourright
buyairpower
coolroads
floatflow
reversethedamage
honorourair
breatheblue
dagwa
cleanzoom
driveoutpollution
offsetit
pollutionoffsets
stopthewarming
pollutionono
drivefortheplanet
greenzoom
cleanthebreeze
driveandbreathe
zoomittome
zoomandsave
zoomdifferent
driveswitch
drivewithoutguilt
drivingforadifference
naturedrive
envirozoom
drivecleen
movinblue
noguiltdriving
nonpollute
travelcleen
zoomswap
honorair
freshswap
coolthedrive
coolroads
imforair
empowereddrivers
driveupairquality
coolairdriver
driversforearth
feelbettercars
feelbetterdriver
feelgooddriver
emissionenemy
airambassador
drivingdifferent
poweryourair

atmosave
naturetect
carbonstop
carbonsave
ozonesave
envroset
envrosity
envrocar
envrotag
climasave
naturetag
climapass
envropass
carbocar 
moveo2
moveotwo
atmosaver
climatag
kyotocar
atrefresh
climapro
c02act
c02stopper
co2stopper
stopolute
naturpass
climapass
02saver
co2stop
climaboost
consacar
atmotag
atmoboost
atmotector
planettag
cloudpass
ozonetag
c02tag
co2tag
noceo
atmoflow
attmo
lowmit
antimit
airfixer
airotect
tagamo
tag02

guiltfreedriving       
co2bgone       
co2begone 
co2guiltfree
consciencefree
co2vanishing
vanishingco2
warmingconscience
windgas       
fossilwind       
windjuice 
gasreduce
gasreduction
co2less
lessco2
drivingwind
gastankowind
cleancarbon
drivingwindenergy       
windflurry       
windtunnelenergy       
prevailingwindenergy       
prevailingwindinc 
gastankofwind
endofthewindtunnel       
windtag       
tagwind 
windburnenergy       
windvoltage       
cleanvoltage 
currentcarbon       
carboncurrent       
airflairenergy 
carbonspring
carbonflair
lightroadenergy
maxutility
utilizenergy       
currentco2       
co2currency 
utilityflair       
flairutility 
windco2
co2formeandyou
windreduce
windcurrency
fewtility
windlessco2       

bioautomobile 
biosponsor 
carbonfreedom 
carbonfreehabitat 
carbonfreewheels 
carbonlessair 
carbonlessauto 
carbonlessautomobile 
carbonlessdrive 
carbonlessmile 
carbonlessmiles 
carbonlesswheels 
earthsponsor 
Ecomaze 
ecospire 
emissionfreesponsor 
emissionguardian 
emissionlesscar 
environcar 
freepollution 
Greenatmosphere 
Greenexplorer 
greeniecar 
greenkelp 
greenmascot 
Greenmaze 
greenmilesponsor 
Greenshrub 
greensponsor 
guiltfreecar 
pollutionfilter 
pollutionfreewheels 
pollutionguardian 
pollutionrepair 
Spareearth 
symbiosiscircle 
Clavileño Power
Ventri Clean
Rocinante Power
Ventri Quest
carboncurrency       
carboncurrent       
carboncurrents
verdetodo
wellearth
weluvu
savethair
envirowins
driversdoinggood

antigreenhouse
antigreenhousegas
automundus
aviagreen
aviaverde
biggreenfunmachine
buenair
carbegreen
carmundus
carverde
ceroimpresion
ceromarque
charmair
cleanaircar
cochelimpio
cocheverde
driveverde
earthmiles
emissionszero
envirauto
evergreenmiles
florpower
friendair
granair
greencarriers
greenmundo
harmnoone
ibegreen
leangreencar
livinglapuravida
MEluvsu
moreflower
morepure
muchcleanercar
muchcleanercars
nomessair
nomoreemissions
nomoregreenhouse
onecleanworld
puracar
puracoche
purauto
smilegreen
stopgreenhouse
stopgreenhousegas
verdair
verdemundo
equiclear
equiclimate
equicycle

Guilt Free Carbon
Guilt Free Smog
Guilt Free Guzzling
Guilt Free Power
Guilt Free Polluters
Guilt Free Emissions
Carbon Catch
Carbon Cutters
Carbon Cancel
Counter-Carbon
Emissions Swap
Emissions Filter
Emissions Offset
Emissions Catch
Emissions Cutters
Emissions Canceling
Counter-Emissions
Smog Swap
Smog Filter
Smog Offset
Smog Catch
Smog Cutters
Smog Canceling
Counter-Smog
Clear Sky Power
Blue Sky Power
Clear Sky Ventures
Blue Earth Ventures
Blue Air Coverage
Blue Sky Coverage
Clear Sky Coverage
Renu Power
Trees On Wheels
Nu O Zone
Smog Exchange
Smog Transfer
Emissions Transfer
Kyotocar
Kyotomobile
Kyoto Transfer
Kyotocarbon
Kyoto Coverage
Rocinante Air 
Rocinante Quest
Clavileño Quest
Quixote Ventures
Cleanxote

gatosucio
gatofume
gatonese
ecofume
verdanese
autobreathe
greenbreathe
envirobreathe
fume-negator
carbo-negator
gato-negator
eco-negator
energy-gator
antithefume
energefume
gasnegator
anti-fume
energivsor
petronizer
petronize
petroffset
petro-eraser
petro-negate
petro-negator
petro-reverser
neutralize
petro-track
petro-pero
plane-tag
terra-pure
car-REC
auto-rec
carbo-sterilizer
petro-sterilizer
ozone-sterilizer
energe-trade
fuel-sterilizer
phospho-rizer
steri-pure
gas-eze
green-REC
REC-trader
Verde-swap
Arborswap
tago2
tagotwo

~500 names = 
1/6 of total for team
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TerraPass

TerraPass 2005

UT 002319
member since 2004

class C

terrapass.com
TerraPass

Your purchase of a TerraPass 
eliminates the environmental 
impact of your driving.
Your membership in the 
TerraPass network allows you to 
join forces with thousands of 
others to improve the 
environment.

enter rank 1-3 >

Ecospire 2005

UT 002319
member since 2004

class C

ecospire.com
Ecospire
Your purchase of an Ecospire 
certificate eliminates the 
environmental impact of your driving.
Your membership in 
Ecospire allows you to 
join forces with thousands 
of others to improve the 
environment.

Ecospire

enter rank 1-3 >

ZemPass

ZemPass 2005

UT 002319
member since 2004

class C

zempass.com
ZemPass
Your purchase of ZemPass 
eliminates the environmental 
impact of your driving.
Your membership in the 
ZemPass network allows 
you to join forces with 
thousands of others to 
improve the environment.

enter rank 1-3 >
34
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A-2A-1

A-3
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B-6

B-4

B-2B-1

B-3

B-5
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C-6

C-4

C-2C-1

C-3

C-5
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Information Design

Your car emits 10,000 lbs 
(three times its weight!) in 
carbon dioxide each year.

You enroll in 
TerraPass.

TerraPass members 
finance projects that 
reduce industrial CO2 
emissions.

Your TerraPass purchase 
is certified to eliminate the 
equivalent of your car’s 
CO2 pollution, helping to 
preserve the environment 
for future generations. 39
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Design of Ancillary Tangible Goods

40
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TerraPass Memberships Sold

100K members

Katrina
Expedia

Series A
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Products for road, flight, home, and wedding.
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How big is the market?
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(Sometimes “scratching your own itch” will not result in a mass-market product.)



Where is the value created?
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Industry Leadership: Offset Origination
• Managed a portfolio of over 5.5 million mT of CO2e reductions from a portfolio of 24 

dairy and landfill projects.

• Managed more carbon projects on the Climate Action Reserve than any other 
originator.

• Active participant in design of regulation and offset protocols for the Western Climate 
Initiative and California’s AB32.

• Best Carbon Originator 2010 as voted by readers of Environmental Finance and 
Carbon Finance magazines.

• Best of Green 2010 – Treehugger.com

• Climate Action Champion 2010 – The Climate Action Reserve’s most prestigious award

52
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Sample of Terrapass Partners
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Just Energy Acquires Terrapass in 2014 
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Management B
uy-Out of Terra

pass 

Origination Business
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Adam Stein WG05 & Tom Arnold WG05


