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v’ Welcome and Introductions

Defining Sustainability
Trends in Sustainability
Purdue Sustainability
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DEFINING
SUSTAINABILITY




SUSTAINABILITY

» “Meeting the needs of the present without compromising
the ability of future generations to meet their own needs.”

= UN General Assembly, Report of the World Commission on Environment and Development

> “Able to last or continue for a
|Ong t| me" - Merriam Webster

» “In every deliberation, we must consider the impact on
the Seventh gen era tl on. 7 The Constitution of the Iroqouis Nations
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SUSTAINABILITY “TRIPLE BOTTOM LINE”

Profit (Economic) $

= Improves efficiency & lowers costs

= Reduces regulatory compliance costs

= Creates revenue enhancement opportunities

Planet (Environmental) e

= Reduces demand for resources and
energy from nature

= Reduces waste to nature
People (Social) %ﬁa
A ,
= More resources & energy become available for
others

= Closing the loop generates new jobs
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PRODUCTIVITY IMPROVEMENTS

How can more sustainable workplaces impact the company?

» Workers with a view?

» Performed 10% to 25% better on
tests of mental function and
memory recall

» More rigorous environmental
standards?

» 16% higher labor productivity

by Unknown Author is licensed under


https://en.wikipedia.org/wiki/Skylights
https://creativecommons.org/licenses/by-sa/3.0/

WORKFORCE

» 70% of U.S. workers said that a
firm's environmental record is
important to them and is a
consideration when deciding
whether to take a job with a
company.

» 25% referred to corporate
environmental records as a "major

factor" in their decision to take a
jOb. — 2021 Gallup Poll




HR COSTS

» Labor is typically the 15t or 2"d
largest cost for companies.

» Companies with sustainability
goals have

» Higher employee retention
» Better recruitment

» Reduced turnover

-
Illilli i

by Unknown Author is licensed under


https://www.geograph.ie/photo/4224099
https://creativecommons.org/licenses/by-sa/3.0/

TRENDS IN
SUSTAINABILITY
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THIRD PARTY REPORTING
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SUPPLIER SUSTAINABILITY SURVEYS

21 Sustainability Criteria

(]  ENVIRONMENT

Operations
Energy Consumption &
GHGs

« Water
Biodiversity
Local & Accidental
Pollution
Materials, Chemicals &
Waste

Products
Product Use
Product End-of-Life

+ Customer Health & Safety

Environmental Services &
Advocacy

o] LABOR &
) HUMANRIGHTS
Human Resources

» Working Conditions

- Social Dialogue

éié ETHICS

. Anticompetitive Practices
. Responsible Information
Managernent

Employee Health & Safety

- Career Management &

Training

Human Rights

Child Labor, Forced Labaor
& Human Trafficking
Diversity, Discrimination &
Harassment

External Stakeholder
Human Rights

0 SUSTAINABLE
PROCUREMENT

+ Supplier Environmental
Practices

« Supplier Social Practices
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GLOBAL RESPONSE

SUSTAINABLE
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Source: Yale Study 2020

27 SURPYE

Manufacturing
Extension Partnership

Public Opinion Estimates, United States, 2020
BELIEFS

Global warming is happening

Yes
Global warming is caused mostly by human activities
57%
Human activities
Most scientists think global warming is happening
55%
Yes
Global warming is affecting the weather
64%

Agree

72%

12%

No

32%

Natural changes

25%

There is a lot of disagreement

6%

Disagree




CARBON FOOTPRINT CALCULATORS
13 TONS CO2/ YR

Household tons CO,/year

i @ N N @ ™ "" W,
‘—‘1;/ v L S T . /
Get Started Travel Home Food Shopping Your Footprint  Take Action
Qg

10 D

Your Igootprint
5

- - - e
5 e

Travel Home Food Goods Services 1 3 7 3 ()/
tons CO,/year II... 0

. Your household foolprint g
: Total Footprint Better than Average

Similar households

https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/

15



16

CARBON ACTIVITIES

¥

Auto miles

Air miles

P

Electricity used

Raw material extraction/ refining/ processing/ shipping

?
¥

_‘ig Final product production/ shipping
W Waste recycling/ shipping

m=pr Food production/ shipping



PRODUCT CARBON FOOTPRINT

Where does Carbon Come From?
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EMISSION SCOPES

Mapping Your Company’s Carbon Footprint

» Scope 1
» Scope 2
» Scope 3 PR——

Transmission and Distribution

Losses from :
Purchased Purchased Electricity
Electricity : ;
Business Travel %
B
I >
Purchased o S,
Heating/Cooling o e ploy

" £ Commuting

On-site Landfills &
Wastewater Treatment Cantracted Solid
Purchased Waste Disposal
Steam
Contracted Wastewater
Treatment
Fugitive
Emissions Others®
SCOPE ©: SCOPE 2: SCOPE 3:
Greenhouse gas emissions Greenhouse gas emissions Greenhouse gas emissions from
from sources that are owned or resulting from the generation of sources not owned or directly
controlled by a Federal agency. electricity, heat, or steam controlled by a Federal agency
purchased by a Federal agency. but related to agency activities,

*Additional, significant Scope 3 emission sources exist beyond the examples provided

Source: EPA 2014



CIRCULAR ECONOMY: CRADLE TO CRADLE

tarming /collection

technical
mistrients

parts manutacturer

N 4 : A

: ' biochemic [ praduct manufacturer
restoration feedstock \]/ \]/ E-"

service providar

bialegic
nutrients

biogas cascadas

anasrakbic
digestion/
compasting
axtraction of L -
biochemic ’ ENERJY FECovery )
feedstack : : leakage to be minimized

landfill

&s

Source: Ellen MacArthur Foundation
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http://www.ellenmacarthurfoundation.org/circular-economy/circular-economy/interactive-system-diagram
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CARBON QUIZ

» How much Carbon is produced by leaving on one
100-watt bulb for a single year?

= 1,100 lbs. CO2e

> An LED bulb? >
= 198 Ibs. CO2e ‘




CARBON QUIZ

» Drying Your Hands?

» Standard Electric Dryer » 20 grams Co2e
» One Paper Towel » 10 grams CO2e
» Four Paper Towels » 40 grams CO2e

» Hi-Efficiency Dryer » 3 grams CO2e

21
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CARBON QUIZ

A

Photovoltaic Panels-
1,800 kWh/yr

» Embodied Carbon in
Manufacturing?

» Carbon Reduction
Through Lifetime?

» 3.5 Tons CO2e

» 50 Tons CO2e
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PURCHASING AGREEMENTS
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COMPANY TRAVEL

A 6:30 PM - 8:50 PM
Ll

Delta - Operated by Endeavor Air DBA Delta Conne..

- 4:45 PM - 7:.00 PM

\ American - Operated by Republic Airways as Ame...
A N 12:42 PM - 2:45 PM

‘, American - Operated by Republic Airways as Ame..

3:17 PM - 7:37 PM

\ American - Operated by PSA Airlines as American ..

T - ey 1 +1
";‘E't 2:00 PM - 7:36 AM

United - Operated by Republic Airways DBEA United

2 hr 20 min
IND-JFK

2 hr 15 min

IND-JFK

2 hr 3 min
IND-LGA

4 hr 20 min
IND-LGA

17 hr 36 min
IND-EWR

MNonstop

MNonstop

MNonstop

1 stop

1 hr 30 min D

1stop A

14 hr 26 min [AD

183 kg CO5
Avg emissions @

170 kg CO,

-7% emissions &

L

195 kg CO;

+6% emissions ©

222 kg CO,

+21% emissions @

243 kg CO,

G Rl s

+33% emissions @

£353
round trip

$353

round trip

$368

round trip

$377

round trip

$378

round trip



25

WATER FOOTPRINT

& Your water footprint:

— Personal: 893 Gallons/Day

Household: 1 ,787 Gallons/Day

| Indoor Water Outdoor Water

Click on any item above or scroll down for detailed information.

Virtual Water
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WATER RISK: QUANTITY

» Monticello,
Indiana

» 2020
Drought




EMBODIED COSTS

Purchase Disposal
cost Cost
Pumping/ : :
transport Heating Cooling
Preventative/
Cleaning Repairs Predictive
maintenance
Testing Treating Compliance
Loss of Loss of
BEney PR Production Business
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TECHNOLOGIC
AL ADVANCES
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LIGHTING

IINU E.TRAL”

"WARM n

CORRELATED COLOR TEMPERATURES (CCT)
OF COMMON LIGHT SOURCES

IICDOLH

6000K

5000 K

5000k BLUE SKY

4000 K

4100K FLUORESCENT
4000K METAL HALIDE

3500 K

35008 METAL HALIDE
3500K FLUORESCENT

3000 K

2000 K FLUQRESCENT

2800 K

2800k HALOGEN INCANDESCENT
2800 K FLUORESCENT

2500 K

2500K INCANDESCENT

e 2000 K

HIGH PRESSURE S0DTUM
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WIRELESS CONTROL SYSTEMS

KNX, DALI, LON, Gateway / _ )
N H BACnet, TCP/IP Room Controller Direct Control J

&) D_\
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LED ‘SKYLIGHTS’

Transforming Dark Spaces
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THE MODERN ENERGY GRID

The way of the future

TODAY: ONE-WAY POWER SYSTEM

Central, One-Way Power Systems

POWER PLANT

*'-ll-"l-.i.'l.illiili'llill

-

COMMERCIAL

RESIDENTIAL

INDUSTRIAL

EMERGING: THE ENERGY CLOUD

Distributed, Two-Way Power Flows

/

Wind Farm with ="

Enorgy storage

| | Power Plants =—-—-.-_J

Utllity /Community
Solar

Energy
Efficlent
commercial
OfiMces with
Rooftop Solar

&
n
=

'ﬁ‘

Factory with * e -

Matural Gas ﬂ

combined Heat
and Power

Electric Vvehiclgs Energy Efficlent
Homes with Solar

PV and Storage

Image Source: DOE Grid Interactive Buildings/Navigant

wind Farm with .‘
Cogeneration I"'

Energy Efficient
Hospital Campus *
with Microgrid ,

(B4 8] <"



SMART BUILDING TECHNOLOGIES

O I _:\ﬁ/"_
— @
IOT ENABLED SMART SMART HVAC SMART PLUG SMART METERS GRID INTERACTIVE
LIGHTING SYSTEMS SYSTEMS CONTROL BUILDINGS AND
DISTRIBUTED

ENERGY RESOURCES
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SMART PLUG TECHNOLOGY

Plug-IT 110

Plug-IT 110M

Plug-IT Inline

Wireless
Addressable

Power metering
Scheduler

Group control
Integration with
building lighting or
HVAC system
Report and Analysis
Dashboard
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INCENTIVES

Range of incentives and tax
credits

 Emissions-free energy
Electric vehicles

Nuclear power

Clean hydrogen
Electrification of buildings
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RENEWABLE ENERGY GROWTH

gy  10-year tax credit policy will

D provide the solar and energy

storage sectors with needed
certainty

e Returns tax incentive to 30%

 Was slated to drop to 22%
in 2023

 Batteries now eligible
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RENEWABLE ENERGY PRODUCTION TAX CREDITS

Technology-
specific

Technology- Emissions-
neutral based
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EVACUATED TUBES

1"

i
ALY

L\

LT

» Indirect system

» Round tubes = always perpendicular
to the sun’s rays

» Much higher efficiency & holds
temperature longer than a
conventional single flat plate collector
Installed system
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INCENTIVES

v' Up to $14,000 in rebates to switch over to electric appliances
v' $8,000 heat pump, which serves as an air conditioner in the summer
and heater in the winter
v' Up to 59,100 for enabling improvements to the electric panel, wiring,
and home insulation
v Alternative rebate option- 50% of whole-home energy efficiency retrofit
or 80% for low- or moderate-income households



https://www.americanprogress.org/article/decarbonize-households-america-needs-incentives-electric-appliances/

I
ENERGY STAR APPLIANCES

Dryers

Newer technologies
* Condensing Dryers
* Heat Pump Dryers

e S840 incentive

40
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INDUCTION COOKING

* S840 incentive
* No wasted energy heating the air

* Energy transferred directly to metal
pans using magnetism

* Extremely fast, efficient & safe

* Better than gas (Yes, really!)
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INDUCTION COOKING

* More precise, consistent cooking
* Prepare foods faster

* Boil water in seconds

* Easier cleanup (saves time)

* @Great party trick!
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INDUCTION COOKING

Zero risk of burns or fires
Safer for pets, kids, elderly
Features auto-shutoff

No carbon monoxide fumes being
breathed in

Reduce CO2 emissions
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HEAT PUMP WATER HEATERS

» Also called “Hybrid Electric”

v G

» Uses ‘free heat’ from ambient air around unit
» 4x more efficient than standard electric water

» No combustion = safer, lower carbon footprint

» ldeal location in 40-90F space

!_ > S1,750 incentive

?ﬁ
| 8 2 ,,ﬁ heaters
' » T0% energy savings



T
MORE READING




Extension Partnership

@ PURDUE  vanutacturing

UNIVERSITY.
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THANK YOU!

Kelly Weger, RA, LEED AP, CEA

Sustainability Director of North America
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