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Howaii‘s advantages ond disadvantages moke it o good place
to experiment with ag technology and innovations
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IHAGINE A WORLD in which robots, drones
and artificial intelligence plant,
monitor, harvest, and deliver your food.

THIS MAY SOUND LIKE SCIENCE FICTION, butitis, in fact, theemerging
reality in farming . “We'r seeing robots that can plant, water and seed a 10-by-10
iplot, pick straw berries and shake mac nut trees. Thare areinfrared sensors to show
you how hot the plants are and how much water they nead, and drones that can
fertilize in perfect amounts,” says Cale Santos, co=founder of Maui Makara.
AgFunder, an anline marketplace inag

company ventures, says inves tment

in agricultue tachnalogy companias
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Yields can be used to achisve better alignmant
betwean cument status and long-term goals.

“Farmers don’t know what they don’t know.
There are a lot of decisions made on tradition
and using gut instincts,” says Kimura. *But when
you look at other industries, be it autometive,
logistics or finance, we make decisions based
on data science. Agriculture has been the last to
adopt that approach”

Kimura points toHona's coffee belt as an area
that could use desper data analysis. The condi-
tions of the k lavels appear to be changi
possibly due to climate change. Fn(fanms
i ted in coffee, the question b d
they invest more in operations, such aswater, to
make up for the change? Or do they switch toa
differant crop better suited to the new conditions?

*1 want to help these smallar farms take the
guesswork out of growing,” Kimura says_

Bruce Mathews,
dean of the UH Hilo
College of Agricul-
ture, Foreatry and
Natural Resource

The majarty of technology-drven mnovatlon because we have Management,agrees

innovation, however, targets valuable

that Hawaii's small

ot vy 1M ted lands am:l resources.” mession o

in the Midwest and along the Wesat
Const s difwentin Hovst Thelocal  — T2k Sultan.
farming scene is in tensition, result-

ing in a slower adaption of new tech-

nalogies and prcesses, says Joshua Uyehara, president of the Hekaha Agriculture
Association board of directars.

“As the plantations have goneaway, there's been a woid. It's been a struggle to
figue out our agriculture industry. As tech and ag peogress in the world anound us,
we need to fi st how to step back int: industry that hasn'tb standin
atill. andommphacl:mtlletmdnl”'

There is, nonathek ity gearad towar developing innava-
tive solutiang fn(snalufmsthatalso addrass Hawaii's claan enargy and food
security goals. Amang those active in thearaa are the state’s Enengy Exceleratar,
Elue Startups, XLRBUH and Ulupono Initiative.

“E nargy and agriculture am Hawaii's two biggest advantages as well as our two
Ialggest panpunis says Tarik Suftan, managing pa'lnu at XLRBUH. “We nsad
ensigy i b we're paying four ti yone elsa We
need agricultural innovation because we have limited lands and resources. In the
case of a catastrophic event, Hawai wouldn't last twoweeks”

So what are the most important things toknow about the futureof local farm-
ing? Waspokes with agri leadaraand i=a about what
Ibenefits new innovation s can biing to Hawaii's farmes.

MONITORING FARM HEALTH

Co-founder and CED Vince Kimura describes Smart 'Yields as “Fitbit for farms"
The Honaluki-based company provides mobile and desktop apps that analyze
data obtained by water, air and so0dl sensom, predict outcomes based on pat=
temis, and alert farmers to potential issues. In other wonds, Smart Yields can,
like Fitbitcan for humans, manitor how healthy a farm is. Also like Fitbit, Smart

rtner, ){LPBUH

do their best with

incomplete informa-

tion. “A lot of farmers

in Hawaii don’t test
their craps for nutrient status. They do a lot of
guasawork. One of thareasons paople don't sub-
mit soil samples to labs is that they've got to wait
for results, often one or two weeks ™

Diagenetix co-founder Ryo Kubota wants to fix
that. His company's handheld testing platfom,
BioRangar, detects pathogans in soil, planta or
anything that is DNA based. Instaad of having
to wait for soil samples to come back from a lab,
farmers can get feedback in real time.

Co~founded by UH msearchers, the company is
currantly working with federal agencies and'h-ocl
a country for ite
of microbial contamination and diseases.

“Oneof our big customers isin the citrus
industry. There is a citrus-tree disaase spreading
all ovarthe U5, and the only way to do on-site
detaction is through our technology. Thera is no
cura, o detection is really impartant to prevent
spraad,” says Kubota.

AERIAL DATA

The first symptoms of banana bunchy top vines

are easy to miss with the naked eye. By the time
infection is obvious, it has most likely s pread to
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KAMPACHI FARMS

other plants, causing them tostop producing fruit
and, eventually, to die. Because thereis no cure, eady
containment is eritical.

UH Hilo professors Mike Shintaku and Ryan Perroy
are experimenting with unmanned aerial vehicles,
atherwise known as drones, as asolution. Hyper
spectral sensars mounted onto the aerial devices are
ableto detect wavelengths that the naked eye can't
see, revealing the spectral signature of the plants
which, in tum, shows us whatareasare

SMART YIELDS

: bands along the electromagnetic light spectrum,

Ceres’ technology exposes fiering from water
and nutdent deficlencies. Such visuals reveal notonly
areas that need better irigation or fertilizing. but also
spats that may be in distress because of pests.

Farmers receive theseimages on their mobile
phones just 24 to 48 hours after the fiyovers, giving
them acritical head start on problems that may not
have become obvious until much later.

“The hope is that we can detect if a plant has
got this disease sooner than we could with our own
eyes. And, if that's the case, we're able to more effi-
ciently teat those plants before the virus spreads,”
Perroy says.

As drones become mare affardable, their rales will
grow as farmers seek infarmation they can't get from
ground level.

“Inthe U.S. the lagest growth ama for UAV's is
in agricultum,” says Perroy. “Drones area great way
to callect data that can empower farmers as wellas
those making agriculture policy”

Ceres Imaging also provides farmers with field
imagery that can lead to more optimal use of water
and nutrients. While it started as a drone company,
ithas switched to airplanes, which can fly further
and longer far lower costs while carrying heavier and
more powerful processors.

Picking up high-resolution imagery with multiple
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Whil ing in California and Austra-
lia, the company will soon begin testing its technol-
ogy in Hawail.

“We're excited because thereare two oppor-
tunities in Hawali” says product manager Jenna
Rodriguez. “First, we'll be working with a whole new
portfalio of growers, like coffee, pineapple, mac nuts
and cacao. That will help diversify our crop models
and what our imagery can do. There's a whole new
dynamic of pests and diseases in Hawaii. In Mediter-
ranean climates, pests get killed off when winter
hits. But, in Hawail, growers daon 't get the mlief of a
dormant winter”

“Secand, we are excited to establish a research
and development headquarters in Hawaii to work
hand in hand with growers to improve our next

ion of imaging bilities. This will provide
Hawaiian agriculture a first look at cutting-edge
chnology before launching products into the
global market.”

FARMING THE OCEAN
Theworld's population is
expected toreach close to
10 billion by 2050. Yet the
amount of land we have

for growing food will not
change. How are we going to
feed ourselves? Oneanswer
is the ocean.

“Wecan't do itall with
curent faming methods,”
says Mathew Goldsborough,
directar of engineering at
Forever Oceans Cop. “To
meet this rising demand, we
need to look to technalogies
that allow us to grow protein
sustainably in the ocean
aswell as help protect the
environment.”

Hawail is already aglabal
leader in innovative tech-
niques for ocean farming.
Kampachi Farms co-founder
Neil Sims’ Velella Maricul -
ture Prgject, named ane of
Timemagazine's “25 Best
Inventions of 2012 dem~
onstated how fish could be
raised cleanly and sustain-
ably in cages miles from the
Hawaii coast, moving around
the eddies away fromthe
reef, out in the open sea.

Such offshore farms,
however, present risks for
humans who need tomonitor
the cages and feed the fish.
“There am rough conditions,
big waves. You're at the
mercy of Mother Nature. You
don't have the potection
of a river basin or land mass
to protect you from the
pounding that a hurdcane ar
natural weather pattern can
bring.” says Galds bomugh.

That is where technology
comes in. Forever Oceans,
based out of the Natural
Energy Lab on Hawaii Island,
has continued and expanded
Sims’ work. Today, video
cameras manitar the fish and
a rabotic system orches-
trates feedings and even the
removal of dead fish. While
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“What we’re witnessing
right now is a transition
from over 100 years
of plantation crops
to a more diversified
agriculture economy.
No other state has
experienced anything
like this, with all these
industries in one
generation gone.”

— Scott Enright, Chairperson,
state Board of Agriculture
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humans doneed to physically get out
o the aquafarms from time totime,
much of the daily oparations happen
with the touch of an iPad app.

"It s tach from start to finish.
At every step of the way, we've
implamented ways to remove humans
fram the loop. We're able to mliably
communicate with the cages, monitar
and accomplish all of the tasks that
alhuman would normally need to do.”
says Galdsbowough.

ALLEVIATING FOOD WASTE
“Wetalk alot about needing to pro-
du food. But we a d to

26 pacent of its food supply, valuad
at$1 billion a year. A good deal of
wasteis due to spoilage, which is
jpartly due to Hawaii's tropical cimate.

Traditional feezing, however, is nat
an optimal solution for all foods, Jun
axplains. When ice forms, foods can
lose their juice, nutrition and natural
texture.

Hia solution is a new kind of super-
coaling unit, which can be slipped
inta any conventional refrigeratoc. It

for a month. And when you take it out, the texture is as good
23 a fresh mango,” says Jun.

Withsupport from the USDA, Jun has also expariment ed
with bee, chicken and park Parhaps most exciting for poke
and 53 shimi-loving Island residents i Juns work with ahi,
which can be kapt fresh for two weeks in the supescaoling unit.

RESTORING UNPRODUCTIVE LAND
With the s hutdown of HC&S an Maui, Hawai's plantation
ara offici ally drew to a close. But what happans to theland
that ance provided the state's biggest exports — swgarand
pineapple?

TerViva's goal is to help gn d
prductive again by gmwing an dlseed crop called pon-
gmla a leguminous tree that produces eight times more ol

keaps food at freazing
Ibut magnetic and electric fiskds
also keep the water mdecules from

malize how much we waste because
of gpodlaga” lg.m&mp-lnasso-

forming ice. Since the foods don't
become icy, they also don’t need to
bbe thawed.

ciat of foad t “If you k ina refrig-

UH Manaa. erahr.ﬂwyll:anphmrﬁabmta
According toa UH study con- week. Ifyou keep them ina super-

ductad in 2015, Hawail wastes about aling chamber, they will stay frash
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ay b with a fracti such as water,
fartilizer and pesticides.
Witha gaMhunﬂnquyEmlaﬁhl. Ter\iva i
a ia orchard on Dabhw

“Oneof the reasons we're drawn to Hawaiiis that a lage
parcantage of land in sugar or pineapple is now idle” says

“I want to help these
smaller farms take
the guesswork outof
growing.”

— Vinees Kimura, (‘o-founderand CEO of Smart ‘fields.

which he says is “Fithit for farms™

Will Kusch, praject manager. “The land where wa're planting
our first oschard was just sitting there, doing nothing except
playing host to invasive species ™

now praducing shells from the seeds, which
can be used as biomass burnad for alectricity or usad as
mulch. Theod b de into biodiesel and, i
anganic pesticide. The seeds can be made into high-potain
animal feed, and used to raise cattle entirely in state so they
dan’t nead to be shipped to the Mainland faor finishing dus to
the high costs of importing feed to Hawail.

Ter\iva's approach aligns well with the goals of the state.
“Energy and food are tremendously expenaive. And the vast
majority of food is imported. Those were conditions that
were ripe for us to step in to support Hawail's visionary
Enawabde anargy goals while at the same timerastoring
prductivity to idle land,” says Kusch.

COLLABORATIVE TOOLS
Raob Barreca had waorked in techndlogy far 16 years before he
decided to become a farmer. While going through GoFarm
Hawaii, ammtluttuclmpmplehhmnmd—
tural g in information
technology could help solve a fundamental problem heand
his classmates faced.

One of their projects invalved farming and marketing their

PMCIT: COURTES Y OF TERMVA

praduce to restaurants. He noticad that farmars
worked on their own, often inadvertently atodds
with aach other contacting the same buyers, but
not caardinating their effarts. “We were flailing.

“One of thereasons we’re
drawn to Hawaii is that a
large percentage of land
in sugar or pineapple is
now idle.”

— Will Kusch, Project manager of TerViva's
commercial -scale pongamia orchard on Qahu

aut there, and it takes so much wark. But with these new todls, we can collsborate, cowd-
ind fulfill buyers’ d ds”

HAWAII' S FARMING FUTURE

We ing okd-Fashi ication
tools like calling buyers an the phane, emailing
and texting, butall in isolation. i was bad for
Ibuyers, and bad for ws fanmers ™

After investigating various online tools, he
decided to launch Farm Link Hawail, licensing
an existing web platform. The company, which
ru:enﬂfnmi‘MS‘lZglﬂfrwnﬂnUS
Department of Agdculture, i

“H thee agr technology capital of the world. We have 10 of the 14
dmhﬂntmmﬂmmmmmﬂunmn{nedaentl‘nhﬂid.meadpnﬁaa
that anywhes else in the world. And avk " says
Smart Yields co-founder and CEQ \hcel(nln.

‘While Hawaii's natural energy and food security goals make o in farmi like
animperative, thestate is atilla tiny player in defining the future of farming.

“What we're witnessing right now is a transition from over 100 years of plantatian craps o
ametiwmﬁedagctihlemm INo ather state has expariancad anything like this, with

gane.” explains Scott Enright, chairpersan of the state's

source sof twas tohelp farmars a:cumishnhat
they have a difficult time doing on their own:
getting an overiaw of what buyers are laaking
for, and collectively filling larger orders ﬂuteach
farmer would not be able to handlei

Bﬂdufngnltue.
“Bac dan"t have a rich history of family famess, with institutional knowl-
adge and art i in place, and natwasks, gur transition ia taking longer than many

people envisioned,” he says.

Barreca's goal is to enable farmers with as
little as half an acre to sall thair products and
develap ongaing relationships with buyers, as
well as allow buyes to suppart small, local farm-
e without having to manage multiple negotia-
tions. By sesing therequests that buyess puton
the site. famers can make better decisions about
what to grow.

“The biggest mquest that we'veseen is the
supply/demand match making. A new or existing
growe who's expanding production wan ts to
know, What should | plant? Buyers want to
know who's gmwing what.” says Barmca. "With
yesterdays’ toals, it's so hard to figure out what's

nearly all of the laadars we spokawith stressad that thers iz hope in the

factthat innovative technologies are attracting more young people into farming. ~Sesing
the types of paople in our XLRBUH cohort, thewriting is on the wall that it's no longar an
aging industry,” says XL RBUH managing partner Tarik Sultan. “There are lots of young folks
wha wara brought up by farmars who are also taking startup classes, and want to apply
those principles toa_]ncllhl'e.

Far now, H asmall but canter ofi tion when it comes
indeﬁlngthfuttleo‘f famnj.[:nnwma like Smart Yields and TerViva, university
like XLRBUH and Energy Excelerator are sesking to

atrengthen that foundation.
*Right now, the stateis mally ata decision point when it comes towhat the future of
agricutture will book like:” says Joshua Uyeham. president of the board of directom of the Hekaha

Agicultue “We're invery early stage ians about what that vision will be
unihnwmlgatﬂnraﬂlofthshasbmnaocdamdmthﬂnmd I'E&S.Ifﬂls isa
topic that interasts you, now i iting t ge 18|
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