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About the Wells Fargo Innovation Incubator?)IN

IN? is a $30 million clean technology incubator and platform funded by the Wells Fargo Foundati
F RYAYAZGSNBR o0& FyR K2dzaSR +d GKS '{ 5S8SLINIYS
in Golden, Colorado. lRa YA aadA2y A ath i 2narketlLiy S&lystagk, SleahJtechnolo
entrepreneurs. Companies selected for participation in the program receive up to $250,000 -tfilutdre
funding from Wells Fargo, technical support and validation from experts at NREL or the Danfortitielzoe

Center and the opportunity to betdest at a Wells Fargo facility or with a strategic program par

Launched in 2014 with an initial focus on supporting scalable solutions to reduce the energy i
commercial buildings, MNs expanding its focus in 2018 to support innovation in new sectors, starting wi

nexus of food, energy, and water (FEVd)h area that tackles important sustainability challenges.

Project Purpose

To aid in the expansion effort into the nexus of food, energy, and waterptbgramanalyzedhe areas the
were best suited for the INmodel of technology incubation; that is, one that seeks areas that are tyy
underinvested because of technology barriers to entry, but have a strong potential for positive enviror

impact.
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Methodology

To narrow down the areas of focus2Idegan this analysis request by identifying three main thegiEswatel
conservation, 2) food system inefficiencies, and 3) agriculture production digitizatwimere IN can bes
serve thestartup community and the AgTech sector. In our approach to ¢hdemes, we considered the
model in our analysis: U:-8entric, focus on energy impact, provider of resources for technical valid
potential for companies to conduct an alpha or beta demonstration, funding levels around $25E500@®0(

per commany, and connection to our large ecosystem.

The overall approach of the project was to develop a framework based on related technology value
identify key environmental trends and challenges, map existing investments, and then identify high

challenges that are not being met.

The scope of this study was limited to the three main themes stated above with a particular lens on tec
innovation. We acknowledge that the FEW tofsicvery expansive and has many possible crossover:
therefore, this study is not exhaustive and we have made several exclusions in order to keep the focl
a reasonable scope. Exclusions in this analysis include: food processing, livestotik, egagieeering/plar

breeding, indoor agriculture, and regulatory policy.

Executive Summary

The following report provides a summary recommendations for INto support the agtech sector starti
O2YYdzyAlledQa | OGAGAGASE GKIG AYyGSNERSOO 6AGK dzy
1. Waterconservation
2. Fooddistribution
3. Agproductiondigitization

The goal of this effort is to identify technology areas with the greatest potential to addraesg)
consumption, water use and/or greenhouse &G emissions within each of the identified themes that,
a variety of reasons to be explored furthereanot currently receiving investment support, so that Béulc

help them toward commercialization.

The full report can beownloaded here
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Theme 1: Water Conservation

Theme definition Water conservation refers to the preservation, control and development of water reso

both surface and groundwater, and prevention of pollution.

Thesis The current water system in theniled Statesncurs enough losses that the greatest impact to w
would be to conserve, rather than increase supply, through increased efficiency of water use and reus

use analytics and nutrient recoverydhnologies have the potential to reduce water and nutrient consumg

Value Chain and Technology Landscape

The value chain for the water conservation theme includes four major components: irrigation har
controls, operation@and management, and moff / wastewater.
1 Irrigation hardwarerefers to hardwarghat measure soil moisture, plant health, and weather, as
as irrigation equipment and infrastructure.
I Controlsrefers to software and hardware that provide insight, recommendations, and operat
control of irrigation, including advanced features such as automatimhremote control.
I Operations and management refers to water management softwar irrigation and pumpin
infrastructure maintenance, and loT solutions for water
1 Runoff wastewaterrefers to water runoff, reuse, extraction of fertilizer and organic materials

wastewater, and water disposal

Investmentand Impact Potential

Sensorandwater use analytics and nutrient recovery are two focus segments that are relatively under
and have high environmental impact potential.
I Sensorsaand Water Use Analytics
0 The increasing availability of sensors allows for more data, and greater granularity of c
how water is being used in a plant.
0 In-plant sensors are the most recent innovatiQmeasurement of water intake rate provic
insights on the most efficientrigation schedule.
1 Nutrient Recovery
0 Nutrient recovery closes the loop in agriculture. As runoff and wastewater streams c
fertilizer that is difficult to filter, technologies that extract and reuse these chemicals hav

impact scors.
|3

JANUARY 2019



IN° FOOD, ENERGY & WRTRANDSCAPE | WHRAPER EXECUTIVE SBRNM

Operations & Runoff /
Management Wastewater

Irrigation Hardware Controls

) ) Smart / Automated Irrigation System Nutrient Recovery

\}.’Acmty Agriculture . = flﬁence n
- ONETAFIM™  ©:Trimble. Doy M NUTRINSIC
Z4ETwater é WleRo.agri.  Agri U

v ) . W7
ZHORTAU ©ssemios wmﬁm 0W|SeConn\°' WaterBit u Tevatronic T o OSTARA

crop, - Sencrop
ODRTS’ P‘I”&BIRD &divirod tule pvcno N7 + HydroPoint M- E (@1 ura

Drip Irrigation ! Sensors + Water Use Analytics i
- P Soil-Based Sensors l Multi-Modal Sensors i Plant-Based Sensors
Duboisy dri |
rinovatio AquaS ! .
farmovatien QE“” auaspy cqroquru | cropletrics 4, PO 27 Phytech

Spray Irrigation Water Quality Control Aerial Imaging
’ Descartes

JGB WiNELSON| |05 £ ner aquaback ﬂAgrnbonx Y —— /j
Ea ‘ ) E MO AERA ECHNOLDGIES swllm
Sme%'er VXV tWater Lens <lumense AgEugIe

a
neview (@ PRECISIONHAWK

ceresimaging

Flood Irrigation Wireless Control Predictive Maintenance & Analytics

v JRIN 75) Reservoir o 38 ] RedZ
Jain I;::tim Systems Lid. f}ﬁff m \> l(g’: AQUAM w%
s Vatey  RUBICON™| | "BNTELLIGENT s | | [O]WatchTower £y ARABLE
lrrigation.I.LC WIRELESS NETWORKS INC. Robotics
INVESTMENT IMPACT POTENTIAL
S Total $ Deal Energy GHG Water
egment Amount Volume Reduction Reduction Conservation

Wireless Control $3.3M 3 Medium Medium
Irrigation Equipment $10.3M 6 Medium - Medium
Water Quality Control $12.9M 3
| i e e e e e i 1
| sensors & Water Use Analytics $23.2M 6 | Medium Medium

Medium Medium

Smart/Automated Irrigation
System

Aerial Imaging $204.4M

JANUARY 2019



IN° FOOD, ENERGY & WRTRANDSCAPE | WHRAPER EXECUTIVE SBRN¥

Environmental Impact

Sensos and Water UseAnalytics

1

Energy Increasing the efficiency of water use through greater understanding of plant water u
need reduces the use of pumps and irrigation equipment sysiede.

GHG Agricultural irrigation has a large footprint, sensors remove the need for human inspgeatic
efficient water use reduces load on pumps and irrigation infrastructure.

Water: Efficient use reduces system load and agricultural runoff, as well as reducing the c

withdrawn in the first place.

Nutrient Recovery

1
1

Energy:Nutrient recovery reduces fertilizer usagefagtilizer production isnergy intensive.
GHG GHG emissions from fertilizer production is high, aisthg a wastdo-value product fron
wastewater treatment would displace these emissions.

Water: Nutrient capture allows for reise of water andninimizes runoff.

Theme 2: Food Distribution

Theme definition Food distribution consists of various processes that are requiraddee food from the

producer to the consumer. The food distribution system considered here analyzes the value chain |

food leaving the processing plant to its eofilife as waste or recycled goods, including packaging.

Thesis Efficiency gains in the ghical transportation of food, improvements in food packaging, and

traceability technologieshat identify waste present opportunities for GHG reductions and energy effic

gains

Value Chain and Technology Landscape

The value chain for thdood distribution theme includes five major components: packaging, sto

distribution, retail, and consumption/disposal.

1

1
1
1
1

Packagingefers to postproduction (growing/harvesting) bundling of products.
Storagerefers to keeping goods before they entiée distribution chain.
Distribution refers to logistics and transportation of getting goods to market.
Retailrefers to selling goods to the consumer.

Consumption/disposatefers to eating/cooking/using of the goods and their evfdife process.

|5
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Investmentand Impact Potential

Logistics softwarétraceability), cold chain transportatiomnd packagingare three focus segments that ¢
relatively underfunded and have high environmental impact potential
71 Logistics Software (Traceability)

0 Supply chain traceability is an underfunded technology. Comessirare willing to pay a pri
premium for certified environmentally friendly agricultural products.

o The introduction of trackingndanalytics solutions is the fastest way to reduce the knowl
gaps present in the food system and help prevent waste. Knowledge gaps occur arot
food is being wasted, in what quantity, and in what part of the supply chain.

1 Packaging

o Food packagingatutions require relatively fewer capital expenditures compared to n
infrastructureheavy recycling solutions.

o Packaging solutions can include both innovative new materials, processes, and c

treatment, but more effective packaging size aekign can also make a difference.
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1 Cold Chain Transportation
0 Refrigeration systems in transportation and storage, and cold chain management at th
stage of cooling, were highlighted as two underfunded technology areas.
o0 Cold chain serviceroviders can benefit from many of logistics software solutions alr

deployed in other sectors to reduce GHG emissions and increase energy efficiency

Environmental Impact

Logistics Software (Traceability)
1 Energy Reduces food wastahich thereby reduces energy input into food production.
I GHG Displaces GHG emissions in food production and transportation by reduction of food wa:
Packaging
1 Energy Reduced food waste requires less food to be produced, saving energy at all pairetsopph
chain.
I GHG Nonplastic packaging materiaileduce GHG emissions embedded in packaging, as w
reducing emissions related to needless food waste in the supply chain.
Cold Chain Transportation
1 Energy Reduction in refrigeration and transportation energy use, which are enetgynsive

processes.
| 7
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