Innovation
Incubator

s :
\ 5 o
» W g * .
: > % - 4 —— \. 5
. 3 .y
v

Wells Fargo Innovation
Incubator (IN?)

Webinar Series

April 3, 2020




Agenda

Welcome from IN?
e  Trish Cozart, IN> Program Manager, NREL

Cleantech Macrotrends Briefing -
 Todd Allmendinger and Anthony DeOrsey, Cleantech Group
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About the Wells Fargo Innovation Incubator (IN?)

Launched in 2014 with an initial S10 million commitment by the Wells Fargo Foundation, and expanded in 2017, the Wells
Fargo Innovation Incubator (IN2) is now a $30 million program supporting innovative technologies and innovators. The
program is managed and run out of the National Renewable Energy Laboratory (NREL).

IN? provides technical assistance that leverages the capabilities, facilities, equipment and the deep expertise that exists at
NREL and the Donald Danforth Plant Science Center to help companies de-risk technologies and ease their path to market
adoption and deployment. IN? also fosters the cleantech ecosystem through our Channel Partner awards program.

Technology Incbator Channel Partner Awards Program
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IN2 Focus Areas

COMMERCIAL HOUSING AGRICULTURE

BUILDINGS

<« @

Consumes 19% of Consumes 21% of Consume 70% of world’s water
the U.S. energy U.S. energy supply and 14% of energy

’ Buildings responsible for 40% global GHG emissions ’ 24% global GHG emissions

e Data Infrastructure * Advanced manufacturing & * Crop Production

* Energy Analysis construction process e Plant Science

* Energy Management * Materials * Precision Agriculture

* Energy Storage *  Community and district-level

* HVAC Systems technology and planning tools

* Smart Glass * Energy-efficient technologies

* Water
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Briefings Schedule

April Macro Trends & Overviews

W EW, Commercial Buildings

June Sustainable Agriculture

Sept. Housing
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Cleantech Group: Introduction

Our research, consulting and events catalyze opportunities for sustainable growth powered by innovation.

E=
Sector insights
N
E-a =
A -
- -
Research

Markets change. Companies evolve.
Our research delivers the insight you
need to stay ahead of the trends. For
deep dives into the market, our expert
analysts publish Sector Insights,
Investment Insights and provide
customized briefings.
'aﬁleangﬂ:urg.

uuuuu

Events

Engage with industry leaders and
innovators from across the breadth of the
global sustainable innovation ecosystem.

Find capital, advisors, partners and co-
investors at our international events.

Consulting

Build strategies to engage external
innovation and thrive as your industry
transforms. We'll help you set
priorities and determine where and
how to find the partners and
investment opportunities that take
your business forward.



Our Industry Sectors Lens

Agriculture & Materials & Transportation
Food Chemicals & Logistics
Energy & ) Resources &
Power Environment o—d

@

I I

Innovation in business models and
enabling technologies

— —

® Cleantech.
.. Group



Our research methodology

We help corporate strategy teams, investors and innovators identify, evaluate and connect with the best of global innovation

Inputs

Secondary Information

Resources

Market Intelligence

Proprietary database

Public Data

& Public news, reports, data
Global web crawling

30k+ companies
A i3 20k+ rounds
. 21k partnerships

4k M&A events

Primary Information

Start-up interviews

n Business model
Traction

Partnerships

Proprietary Information
Ecosystem interviews
@ Boards and roundtables

CTG events insights

fic]
"Gleangﬂ:urg.

==

Experienced Established ecosystem
Analysts relationship

Corporates
" Support
C't,'es' Clea nteCh organization
regions, -
» Innovators | Accelerators,
NGO's EDAs etc
D
Investors

= |nnovation: business model and/or
technology — creating or capturing new
sources of value

= Opportunities and disruption: from
business activities all the-way up to and
across whole industrial sectors

= Companies: what are innovative
companies doing? how do they make
money? how do they compete and
differentiate themselves?

= Where to watch: for new sources of
innovation

» Who is funding, investing, partnering
to grow and commercialize innovative
companies
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Macro trends

r~
AL*

Briefings Plan 2020

3 Focus Area Deep Dives

Commercial
Buildings

Landscape

Housing

Current innovation
activities and trends

Sustainable
Agriculture

Need for more
innovation




Today: Discussing the Macro Trends

® 5 Macro Trends
How should we think about it?

® Drivers
What is driving the trend?

® Challenges
What are the challenges to the trend?

Examples of innovation
lllustrative examples in each sector

e Discussion by each Sector

Business activities to explore in
Sector Deep Dives




Landscape

Future Briefings: Sector Deep Dives
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@ Cleantech

Five Macro Trends

Resilience Circular Economy

®

Digitalization,
Decentralization,
Automation

@ Cities & Urbanization aé
|

Decarbonization &
Electrification

16
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Circular economy: Moving beyond waste management

WASTE CIRCULAR
MANAGEMENT ECONOMY
HIERARCHY HIERARCHY

Source
Reduction &
Reuse

Recycling/
Composting

Energy
Recovery

Treatment &
Disposal

(3HYI4THd 15YVT C———— (IHYI4IHd ISON

Source: WRI Center of Expertise on Resources

@ Cleantech

REFUSE: Prevent the use of resources

REDUSE: Decrease the use of resources

RE-USE: Hind new product use

REPAIR: Maintain and repair

REFURBISH: Improve product

REMANUFACTURE: Create new product from second hand
RE-PURPOSE: Re-use product for different purpose

RECYCLE: Re-use raw materials of product

RECOVER: Recover energy from waste

Design For the Future

Incorporate Digital Technology

Rethink the Business Model

Team Up to Create Joint Value

Source: Circularity Gap Report 2020,



Material Demand

New Business Models

Reduced options

Regeneration

@ ceanieey

Trend is driven by reducing dependence on primary input and

more “circular” process to regenerate natural capital

<

.

REGENERATE
NATURAL SYSTEMS

(0

WE ARE
SHIFTING TO
A SYSTEM
WHERE WE

7

®

DESIGN OUT WASTE
AND POLLUTION

—® KEEP PRODUCTS AND
MATERIALS IN USE 19



Challenges: overcoming inertia of the linear take, process, and
dispose model

50.8bn tonnes

Design for Disposal
... which mikﬁﬁ these things ... P
-1

oy o P BT oy

Traditional Business Models

transport - adiihcane

. most of which

Infrastructure is wasted....

Supply chains
« and overall just
8.6% is recycled

74 1.2 B&6

4-4

L]
Soueren Cecle Doonomy wnregisiered waste

@ ceanieey
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Commercial Buildings:
Current Focus of Circular Economy Innovation

Relevant Business Activities Example companies Impact
Energy recovery SH’ \RC Thermal energy from wastewater
EHERGY. SYRTEMS - heating and conditioning

Thermomechanical heat recovery

. 23% Peak Cooling
S t Mat |
mart Materials VI eW Load Reduction (CAPEX)

Electrochromic smart glass

Circular Concrete P9y CARBON CO2 is never released during
u CURE. production

Concrete cured with CO2

) :
"Greantgcmrg



Housing:
Current Focus of Circular Economy Innovation

Relevant Business Activities Example companies Impact

Pre-fab Housing End-to-end supply chain and

: : : construction control
Off-site housing manufacturing

Product as a Service URBANVOLT $0 lighting CAPEX (lights
“Lighting-as-a-Service” leased)
Greywater Reuse G’Efter d 35% reduction in water use

A Waber Spniedia

Greywater capture, disinfection, reuse

fic]
"Gleangﬂ:urg.



Sustainable Agriculture:
Current Focus of Circular Economy Innovation

Relevant Business Activities Example companies Impact
Regenerative Agriculture (213) COOKS VENTURE Carbon emission reversal

Regenerative poultry supply chain

Phosphorous Recovery Y ey Phosphorous converted to

controlled-release fertilizer
Phosphorous recapture & reuse

-
Food Waste C | I S p_ Per-store demand forecasting

Demand forecast / production optimization

) :
"Greantgcmrg
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Decarbonization: Efficiency, Electrification, Economics

Top greenhouse gas emitters

Absolute Basis
Gigatonnes of CO2 Emissions

15
China
12
9
6
EUZ28
India
3 Russia
Japan
e
0 Int'l Transport
1990 2000 2010 2018

Per Capita Basis
Territorial CO2 Emissions Per Capita

24

21

18

15

12

Russia

__—-""'"—-_.-'

1890 2000 2010 2018

SOURCE: UM Environment Programme. Excluding land-use change emissions due to lack of reliable

country-level data.

@gCeaiesh

Demand-side Measures
Energy Efficiency
Electrification

Carbon Capture

Alternative Fuels

25



CO2 emissions are influencing investment decisions

Efficiency Advances

Fossil Fuel Divestment

Targets- Cities & Corporates

Affordable Alternatives

@ Cleantech

Number of climate-related shareholders’ proposals vs. % vote in favour

_ 90 - - 40%
]
E a0 - - 35%
= 70 - - 30%
I~ i
s gg - 259,
- i
~ - |
% & 40 - 20%
oo - 15%
= g— 30 -
E E_ 20 - - 10%
@ - - 5%
g 10
£ 0 - - 0%
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| EU[DpE Marth America e Asia Pacific 00 yote in favour

Source: Proxylnsight, Data compiled by Goldman Sachs Global Investment Research

% wvote In favour of
shareholders’ proposals

26



Challenges: The highest emitting sectors cost the most to
decarbonize

Economics of Assets

-

100
§ "w
m-(
3 =
° 700 -
Short-term Profit Focus £ e
2 500 -
'g 400
300 -
200 -
Cost to Abate E 100 |
0'
g
-200 -
° ° a 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 48 48 50 52
Inconsistent Policy o GHG emissions abatement potential (Gt CO2eq)
» Power generation (coal switch to gas & renewables) = Transport (aviation, road, shipping)
 Industry (ron & steel, cement, chermicals and other) » Buldings (resdential & commercal)
= Agricutture, forestry & other land uses (AFOLU) » Non-abatable a1 current conservation technologies

Source: Goldman Sachs Global Investment Research
27
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Commercial Buildings:
Current Focus of Decarbonization Innovation

Relevant Business Activities Example companies Impact
Sustainable Cement _E‘ SOLIDIA 30-40% reduction in GHG
Al-driven production process emissions
HVAC, lighting, equipment controls Improvement
Distributed Energy On Switch 100% renewable energy

deployed to buildings

Commercial-scale solar design to deployment

&
‘.Greanﬁg.
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Housing:
Current Focus of Decarbonization Innovation

Relevant Business Activities Example companies Impact
Residential Solar aurora Residential solar without soft
Remote siting for residential solar costs
Virtual Power Plants o9 moixa Homes contribute back to grid

Smart batteries / gridshare

Home Energy Management : :
Systems (HEMS) - Sense Device-level savings

Home energy monitor

&
"Greanﬁrg. 29



Sustainable Agriculture:
Current Focus of Decarbonization Innovation

Relevant Business Activities Example companies Impact

Electrification § ATC 30% fuel consumption reduction

Electric wheel / transmission retrofit

Algae Livestock Feeds % ELUE,LEEEEAH Dramatic enterlc‘fermentatlon
reduction
Seaweed cattle feeds
Lab-grown Proteins - “Localization effect”

Fish meat from stem cells

&
..Greanﬁig.
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Along with population growth cities are growing larger, faster

Adding 100 mn people to the population of the US by 2060,
with >85% living in cities , will require ... Increase Iin Density of Cities

Expansion of Urban Land Mass

Pressure on already stressed
infrastructure

12 New York City's
or 1 every 3.5 years

Sustainability: help / hinder

Source: U Penn McHarg Center 2100 Project Atlas Green new Deal

B :
"Greantgcmrg

32



Economic opportunities are driving urbanization

US Commuter mega-regions

Economic Mobility

Economic Stability

Access to Services

Access to Community

Source: Garrett Dash Nelson and Alasdair Rae
.'Greantech.
. Group
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Challenges: Our infrastructure is already in poor condition

i B0 -
% INFRASTRUCTURE America’s Grade: |-
4

L REPORTCARD

Overcrowding

Pollution

Infrastructure

Climate Hazards

@ ceanieey



Commercial Buildings:
Current Focus of Urbanization Innovation

Relevant Business Activities Example companies Impact
Occupancy Sensing A Density Fully anonymous real-time
Power-over-ethernet infrared people counter occupancy analysis
Parking Tracking & Analytics o imizati
g ing yu spaceti Garage optimization

Per-spot parking sensors

Indoor Environmental o Per-room environmental

Monitoring SPECEti improvements
Humidity, CO2, sensors

ic]
igc'ﬂﬂ“?ﬂg-



Housing:
Current Focus of Urbanization Innovation

Relevant Business Activities Example companies Impact
Residential Property Management bellman. Real-time problem

Building management automation communication & response

In-room Environmental [Tl Hibersense Automated HVAC & lighting
Management control

Occupancy, temperature, humidity, light sensor
Indoor Air Quality Hazard identification &
response

Indoor air quality sensor

fic]
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Sustainable Agriculture:
Current Focus of Urbanization Innovation

Relevant Business Activities Example companies Impact
Vertical Farming Verticrop 50' x 75" indoor space =
Indoor farming with 20x yield 16 acre farm food production
In-store Farming infarm 95% water use reduction,

90% transportation reduction
Cloud-connected controlled ecosystems

Food Safety Instant quality inspection

Portable spectroscopy food analyzer

fic]
igG'Eﬂ“L?EJg-
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ELECTRIFICATION

Makes customers active
Critical to long-term carbon Koy Gachnologlels
goals and will be a relevant energy officiencos.
decentralized energy resource decentralized storage.
microgeids. domand
response

Sources YWord B

&
..Greanﬁig.

Digitalization and automation enable decentralization

DECENTRALIZATION

Grid Edge

Key technologies: Transformation
Electric vehiclios,
vehiclo to gridhome,
sman ohnrono hoat
Key technologies:
Network technologies (smart
meotering. remote control and
automation systems, smart
sonsors, optimaation and

DIGITALIZATION

Allows for open, real-time, intemet-of-Things)
automated communication and
operation of the system

DOOITRS Forum

elements of the system, though
requires significant coordination

Efficiency
Coordination

Resilience

Security

39



Industry 4.0: Cyber physical systems

On-Site Data Collection

Real-time Analytics

WESTRYLO - . : Machine-to-Machine
e o R o Communication
OnEuOm®d Autonomy

1784 1870 1969 TODAY

Source: Kemp Technologies

® Cleantech.



Challenges: integrating decentralized participants
— physically and economically

New Participants

Existing infrastructure

Interoperability

Cyber security

'. Cleantech. Javier Zarracina/Vox
Foer) G
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Commercial Buildings:
Current Focus of Digitalization Innovation

Relevant Business Activities Example companies Impact

Predictive Energy Analytics Grid Edgée™ 24-hour ahead predictions
Machine learning w/ BMS and metering data

Command and Control senscwarc Remote / automated facility
loT sensors and HVAC control management
Energy-efficiency-as-a-service | carson Compounded efficiency gains

adwm, LIGHTHOUSE
Al + actively managed energy service

fic]
"Greanﬁrg. 42



Housing:
Current Focus of Digitalization Innovation

Relevant Business Activities Example companies Impact
Non-intrusive Load Monitoring VD"CIWG re'f*" Appliance-level energy usage
monitoring

Credit card-sized home load monitor

Home Automation verv "Dumb” appliances become
Smart plug for appliance automation smart
Data-driven Services |I..l|(0 Insurance policies tailored to
individual homeowner

Smart devices for insurance data

fic]
"Gleanﬁ:urg.



Sustainable Agriculture:
Current Focus of Digitalization Innovation

Relevant Business Activities Example companies Impact
Livestock Management 23 AgriWebb Individual animal-level
Digitized operations map + grazing management management
° . -’ﬁ-"‘- . . . .
Remote Irrigation Control SCADAfarm Mobile phone irrigation control

Remote monitoring + control of irrigation systems

Greenhouse Optimization Q3 mOTérleqf 3x yield prediction accuracy

Al-enabled greenhouse automation

fic]
"Gleanﬁ:urg.
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Resilience is no longer a plan B strategy

WEF: Global Interconnected Risks map 2020

Natara coasters

-

Nuuunnl

m;nmu:n | _ ;
Cybt' wtacks t \ 'O‘UI'O “\_\ e vade
/ \ Soclullnsmbﬂﬂy - *
- . — ‘K’ Tt ataces
m’,,",— =B / Etate collapee
Actvarse TeChRoIOgEa
advances \. PR S
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Extreme Weather Preparation

Infrastructure Adaptation
Operational Flexibility

Predictive Safety
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Pivoting from susceptibility to strategy

U.S. 2019 Billion-Dollar Weather and Climate Disasters 1""@"1
Weather Event Preparation M et oot

j)Soumeast Ohio Valley
: and Northeast

Severe Weather

February 23-25

Urbanization

Rockles, Central and

'&" Northeast Tornadoes
= = . and Severe Weather
% May 26-29

Supply Chain Protection ey
A:mtnzmme
and Southem Flooding

[ ] [ ]
Economic Loss Prevention Matc 16y 21
arch 2224 ) ® Southemn and Eastem
- . 3 "“' South and Southeast ../ Tomadoes and Severe Weather
\ Texas Tormadoes and ) Severe Weather . April 13-14
Central Severe Weather TmooeelSwmmwa May 7-13 oD '
October 20 September 17-21 =
s map e appr odo Jocaton for sach of the 14 separate bilVon-dloflar ther and that imp d e Unitod States dving 2019
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Scale and speed of weather risks outpaces resources

Debt at risk due to climate change ($BN)

KEY: ® Blovatod Rak - immecaie & Elovased Rigk - Emarging Moooraie R Low Righ
Blovatod Risk - Emeepng 51,726

Infrastructure Gap m““i mora iz

517

Urgency

Ownership

Planning Lag

® Clean
..-E E&LL Source: Moody's



Commercial Buildings:
Current Focus of Resilience Innovation

Relevant Business Activities Example companies Impact

Geospatial Risk Analytics O JUPITcR 1 hour to 50-year asset-level

Flood, fire, heat, drought, cold, wind risk analysis weather risk predictions

. : = ""' v Remove power outage risks and
Microgrids e .
9 §ﬁ§m -nwa-E reduce emissions by 20-40%
On-site storage for microgrids

Biomaterials Basilisk Water / wind damage selt-
self healing concrete repai red
Micro-organism based self-healing concrete

&
'.Greanﬁrg.
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Housing:
Current Focus of Resilience Innovation

Relevant Business Activities Example companies Impact

Digital Twinning Model damage before it occurs

3D digital twin of residential properties

Microgrids GRIDMARKET Backup generati.on / reduced
Quoting to installation of DERs downtime
Insurance & Reinsurance E FloodFlash Rapid payouts for flood damage

Flood data -> insurance loT device

fic]
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Sustainable Agriculture:
Current Focus of Resilience Innovation

Relevant Business Activities Example companies Impact

Crop Adaptation “ lavie bio Yield improvement under

drough inf ion
Biostimulants and biopesticides oughts & infestations

Weather-based Irrigation {\ ARABLE Hourly water stress and daily
leaf water potential readings

Crop Insurance METEOPROTECT Automatic payouts
Climate risk insurance for farms

fic]
"Gleanﬁ:urg.
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Commercial Buildings

Business activities for deep dives

Geospatial Risk Analytics @ Energy recovery

Microgrids @ Smart Materials

Biomaterials r‘ @ Circular Concrete
) 8
&

Predictive Energy Analytics Sustainable Cement

Energy-efficiency-as-a-service '

Occupancy Sensing

Parking Tracking & Analytics

Energy Efficiency

Command and Control @

Distributed Energy

Indoor Environmental Monitoring

&
..Greanﬁig.

53



Housing
Business activities for deep dives

Digital Twinning @ Pre-fab Housing
Microgrids @ Product as a Service

Non-intrusive Load Monitoring @ Residential Solar

Home Automation @
Data-driven Services @

]
Residential Property Management

Virtual Power Plants

Home Energy Management Systems

EHHE In-room Environmental Management

Indoor Air Quality EHHE

&
‘.Greanﬁg. 54



Sustainable Agriculture
Business activities for deep dives

Crop Adaptation .

Weather-based Irrigation .

Crop Insurance

Livestock Management

@ Regenerative Agriculture

Phosphorous Recovery

@ Food Waste

Electrification

Remote Irrigation Control Algae Livestock Feeds

*

Vertical Farming EHHE

DD

Greenhouse Optimization Lab-grown Proteins

EHH In-store Farming

Food Safety Eqm

&
..Greanﬁig.
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Innovation
Incubator

WELLS FARGO | fiNREL

IN2@nrel.gov

Thank You!


mailto:IN2@nrel.gov

) :
"Greantgcmrg

Championing Sustainable Innovation,
Catalyzing Business Opportunities

Cleantech Group’s research, consulting and events catalyze opportunities for sustainable growth powered by innovation.
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