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Harvesting data
to help feed a
growing world
Big data empowers
small farms with Yara’s
digital farming platform

↖ Coffee beans at Café Hacienda
Casablanca in Bucaramanga, Colombia
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↑ A Yara tractor plows wheat and corn fields
↑ A meal shared in a cottage

↑ Liliana Caballero manages every part of the process,
including packing and transporting the coffee beans
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—Pål Øystein Stormorken

The agriculture industry is not necessarily known for data
analytics capabilities. But that’s changing as access to
exponential technology grows.
A new state-of-the-art data and analytics platform
is helping farmers better predict weather patterns
and calculate crop nutrition. The ultimate goal: fresh,
sustainable food on tables around the world.
Hendrik Meiner, a third-generation farmer, owns and
operates Meiner-Claus in rural Germany.
“My father used to rely on word of mouth from ground
staff to figure out how much fertilizer was needed in each
field,” Meiner said. “Now we have sensors everywhere
telling us exactly what is needed for each plant.”
With these technology advances, Meiner is able to
save on overhead costs, thus ensuring the business is
profitable when his son takes over.
“There’s nothing that connects us more than food,” Pål
Øystein Stormorken, Vice President of Digital Farming
at Yara International Inc., said. “Food is a common
denominator for people, no matter your background.”
Peter Rylander, Executive Partner at IBM, agrees.
Together, Stormorken and Rylander are on a mission to
responsibly feed the planet and empower independent
farmers. Their vision: a sustainable world without hunger.
That’s an increasingly important task as climate change
continues to effect crop fields.
The world’s population is expected to reach 9.7
billion by 2050, according to the UN. As climate
change—extreme weather, soil loss, migration pressures—
continues to put pressure on the Earth’s ability to produce
food, the agriculture industry is turning to technology for
help.
Yara and IBM have been working on the platform
solution for over a year. They built a first-of-its-kind digital
farming platform by leveraging IBM Digital Insights.
The two companies are focusing on creating and
realizing a cloud-agnostic strategy that enables consistent
data governance while ensuring data security. The
solution also focuses on DataOps—automating data
functions that allow data scientists to focus on data
models and innovation.
The platform provides holistic digital services and
instant agronomic advice to farmers across the globe,
ultimately to increase food production on existing
farmland.
Together, the digital platform aims to cover 7 percent of
all arable land worldwide.
“Agriculture is one of the last industries that has
focused on systematic process optimization,” Stormorken
said. “That means farms are largely fragmented and
disconnected from one another. Reaching 620 million
farm families one-by-one around the world is a challenge.”
The farmers adopting the platform are seeing
immediate benefit.
“What you can expect as a farmer is more accurate
predictions,” Stormorken said. “The recommendations a
big field in Australia gets, for example, are based on data
from the entire region. For farmers, accurate weather
forecasting is crucial.”
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“There’s nothing that connects
us more than food.”

Watch the video
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↑ Fruits and vegetables as part of a feast
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Better predictions mean healthier crops and fewer lowyield years.
The platform is only the beginning.
Transparency in trade through blockchain technologies
will also empower farmers. That’s important for
Liliana Casablanca, a second-generation farmer who runs
a coffee farm in Columbia.
“Our customers need to know who the farmer is,
who the coffee grower behind that cup of coffee is,”
Casablanca said. “That’s something that strongly attaches
the consumer to the product.”
She also wants her consumers to see the science
behind the scenes, including the differentiated steps and
stages of the fermentation processes.
“It would be wonderful if our customers could learn all
of that,” she said.
Yara is well on its journey to being a cognitive
enterprise, IBM’s vision for the next-generation business
model. By leveraging its data, the company is reinventing
itself around the world.
“This partnership will transform agriculture and have a
massive impact for the globe,” Rylander said. “Protect the
planet and feed people. That’s what we aim to do.”
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IBM Engineer Nedlaya Francisco
loves solving new problems—and
holds 37 patents
Navajo engineer stays close to
her heritage while driving data
into the future
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→ Shiprock Mountain rises ~1580 feet above the
desert plain of the Navajo Nation in New Mexico
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BIG THINKER

—Nedlaya Francisco

↑ Francisco at the 2018 American Indian Science,
Technology, Engineering & Math Conference
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Native American professionals. A few of them worked
for IBM. When she was offered an IBM storage testing
internship, it quickly became clear the company was a
place she’d be able to learn, grow and feel a part of the
team.
Francisco had the fortune to be mentored by a fellow
Navajo woman, who was key to helping her navigate the
start of her career. She soon joined the Tucson Native
American Diversity Network Group that focuses on giving
back to Native communities. And she was thrilled to see
the diversity of IBM female coders and testers.
Of the 37 patents she holds, the first was the most
gratifying.
“For my first patent, ‘Universal Personal Medical
Database Access Control,’ I worked with three
coworkers,” she said. “All women of different
backgrounds. It was a great learning experience, which
won us an award from the IBM 2008 Women Inventors
Community Patent Challenge. After that we submitted
several more together.”
Francisco finds new technology, along with the speed
it’s evolving, highly motivating.
“The new problems to solve are intriguing: security and
personal data protection, faster and more reliable,” she
said. “We have to consistently improve the backup of the
data, so restoring happens more frequently.”
She sees that growth of data technology moving her
work toward cloud, particularly in banking and healthcare.
Francisco often returns to her alma mater to share
experiences with Native American students. She also

↑ Francisco runs the 2014 Shiprock Half Marathon

works with students through the IBM Native American
Group. She’s led computer insights for STEM days with
Tohono O’odham Reservation students and worked with
children from the Pascua Yaqui tribe.
“Lego robotics and snap circuits and programming,”
she said. “It’s a lot of fun seeing tech through their
eyes. We were never taught science through hands-on
activities on the reservation, so I can’t say no when I’m
asked to participate in giving back.”
Francisco won a Technical Excellence Award from the
American Indian Science and Engineering Society (AISES)
in 2018 for her work on the IBM System Storage DS8000.
The system is used in over 25 percent of the Top Fortune
100 companies and protects their most important data.
Her love for athletics remains a big part of her life. She
and her sister are running partners and have brought in
other family members to run marathon relays. They’ve
competed in various lengths of races in Ireland, Canada,
San Francisco and even the Las Vegas strip at night.
Francisco and her siblings return to New Mexico to be
with family at least once a month.
“We go back to celebrate birthdays, be with family and
help with the sheep,” she said. “It would be weird not to.”
Her advice to high schoolers who love STEM?
“Keep learning. Stay on top of the latest technology.
Don’t be afraid to try new things and ask for help. There
are lots of free courses and groups you can dive into.
Surround yourself with people who have the same
interests and curiosity.”
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“Surround yourself with people
who have the same interests
and curiosity.”

The sacred Shiprock pinnacle peak just south of the
reservation of the same name is known in the Navajo
language as Tsé Bitʼaʼí, or “winged rock.” It’s named
after one of many Native legends surrounding its history,
in which a great bird brought the Navajo people from the
north to their present lands. For Nedlaya Francisco, her
native Navajo culture is an unwavering anchor to home.
Between taking apart remote-control cars and tending
sheep with her grandmother, Nedlaya Francisco’s life as
a Navajo has always been a rich dichotomy of growing
engineering strengths and embracing family life on
Shiprock Reservation.
“I’m curious, and I like learning how things work,” she
told Industrious. “I like the challenge, even if it’s difficult.
And having to figure things out and overcoming failure is a
big part of that.”
In her 15 years at IBM, she’s taken part in the
creation of 37 patents to date. She attributes her
accomplishments to her natural ability for engineering,
and to how she was raised. She and her three siblings had
to work as a team with other family members to tackle
the large responsibility of taking care of her grandparents’
farms.
“We helped with my grandparent’s sheep and cows,”
she said, “herding, shearing, branding. It’s the way our
parents brought us up.”
At high school on the reservation, she dove into
math and science. Both came easily. After school, she
immersed herself in sports, a passion she shared with her
sister.
“My older sister and I played on the same teams in
volleyball, basketball and track,” Francisco said. “We
pushed each other. That helped me in school. It taught
me to know what my goals are and to try hard—even if
you fail.”
Francisco’s drive and dedication to working hard paid
off. She was accepted as a computer engineering major
at the University of Arizona. She won the Chief Manuelito
Scholarship, sponsored by the Navajo Nation, and
received other scholarships for students from the Four
Corners region.
“I knew engineering was my thing, because it
comprises science and math,” she said. “And I love
computers.”
College wasn’t initially a smooth transition.
Her high school’s course offerings had been limited,
and that put her behind other college students.
“Only three or four of us took pre-calc in high school,”
she said, “so I didn’t have a math class my senior year.
The physics classes weren’t up to par either. We did have
smart people, but we just didn’t have enough students
interested in order for the school system to provide an
upper level class.”
At UA, she had to take extra classes to catch up. In
addition, her introverted personality made it difficult
to integrate into typical college life. That’s where her
athletic background became a way to not only find
friends, but also connect her to the professional world.
Through Tucson city recreation sports, she met other

Li

Charlene

One of the most interesting things was
culture. What is culture? It’s the way
you get things done. I boil it down to
beliefs and behaviors.
The most interesting belief and
behavior that came out of the research
was discipline. When you think about disruptive
organizations, you think everyone’s kind of doing
their own things and great minds are off in a corner
thinking great thoughts. It’s not that way at all. The
people are brilliant, but a hallmark is discipline,
rigor: that if we decide we’re going on this journey,
we’re going to do it well. Everybody has trust that
we’re all doing this at that high level. The discipline
and expectations set around that is incredible.

There seems to be a
lot of innovation for
the sake of innovation.
When is innovation
worth it?
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↖ Beinecke Rare Book & Manuscript
Library in New Haven, Connecticut
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When you think about innovation, there’s
two types. There’s innovation, pure
innovation, and then there’s innovation
that works. True innovation is applied to
solve a problem. If it’s truly innovative, if
it’s technology that’s going to be actually applied,
there’s going to be significant change behind it.
Whenever you have change, it’s going to be a long,
tough journey. Innovation that works actually
means that it’s a tough journey ahead, but the end
is going to be worth it.
This is also where leadership comes in. If you’re
focused on the day-to-day, you’re not focused on
the change and the transformation. Something
has to get you out of that wonderful comfort zone
where you feel confident and competent. You have
to have that vision of why we’re doing this: to have
better healthcare outcomes, or to understand
people’s new financial needs. That’s a journey
worth going on.

New York Times
bestselling author of
six books and senior
fellow at business
and technology
consultancy, Prophet

INFLUENCER
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Any unexpected learnings
from the research for your
latest book, The Disruption
Mindset: Why Some
Organizations Transform
While Others Fail?
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Survey
says:

Shoppers want
quality and
convenience

← Clothing boutique in Washington state
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You divided behaviors into shopping versus buying.
Why this distinction? And what insights came out?
Shopping is when people are browsing; purchasing is
the fulfillment of the order. The reason we break it down
is because where you shop, like browsing the internet,
may not be the place you make the purchase. We saw
buy online and pick up in-store grow four times across
different product categories. People are doing whatever
is convenient for them, and whatever will save them
time.
Brand loyalty is a big buzzword. Why does a
customer stop using a brand?
Quality is the number one reason that people stop
buying or using a brand. When you talk about quality,
what does that mean? Today, it could mean consumers
are looking for clean products, for sustainable products,
for products that can bring them health and wellness
benefits. It’s more than just the materials used to
create the products. I think that may present challenges
because there are niche requirements that come with quality.

What did you find when it comes to subscription
services?
In a previous study I did in 2017, there was a huge
growth in subscription services between 2014-2017. But
in this study, there’s a decline. People use 29 percent
less subscription services compared to last year. That’s
a pretty interesting data point. Are subscription services
a hype? Are they tailing off? Because people are actually
using them less.
You have 20+ years of industry experience. Which
study results surprised you the most?
Ninety-eight percent percent of our respondents still
go to the store to buy products and bring them home.
Across all generations, respondents said they go to the
store because it’s convenient, it’s a habit, and it saves
them time. So we always think people are buying more
online, but in reality the store is still a really prominent
channel.
Another interesting aspect is how much people are
willing to pay a premium for what they think is important.
We asked respondents which criteria they use to choose
a brand. We gave them choices like whether the brand
provides health and wellness benefits. And what we
found was 70 percent or more are willing to pay a
premium of up to 35 percent extra for what’s important
to them.
Which results are consistent from previous years,
despite global, technological and cultural changes?
People are about fundamentals. For retailers, that
means making sure you have the right assortment,
making sure you have stuff that’s easy to find so that
people can get in and out of the store quickly. I think the
difference is that technology can help you do it at a much
more granular level and much faster.

↑ Microwave shopping in an appliance store

Read the study

↗ Menswear bouqtique
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Shopping and buying behaviors are blending across
channels more than ever.
What’s the state of the retail and consumer products
industries today? And what will consumers look for in 2020?
To learn about the latest consumer survey conducted
by the National Retail Federation (NRF) and the IBM
Institute for Business Value, Industrious spoke with survey
co-author Jane Cheung. You can also read the study via
the QR code below.
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↑ Multi-colored socks on shelves in a shop

• Don’t assume that because the pace of change is
accelerating in the digital age that consumer adoption
is accelerating at an equal pace. Where consumers are
buying and how they’re making their purchasing may be
changing, but the reasons they shop are still rooted in the
fundamentals: they shop on an as-needed basis.
• Shopping has splintered across channels compared to
five years ago. While buy online has grown three times
over the last five years, buy in-store has increased as well,
across Food and Beverage, Apparel and Footwear, and
Personal Care and Beauty categories.
• Among buy online, ship to home; BOPIS (buy online, pick
up in store or pick up at curbside); BAGAW (buy anywhere
and get anywhere), we’re seeing increasing demand for
buy anywhere, get anywhere, using different fulfillment
methods. BOPIS has grown over four times over the last
five years. The role of the store is expanding beyond
selling merchandise.
How consumers choose a brand
• Consumers will always look for fundamentals like price
and quality. If brands can’t deliver those fundamentals,
they won’t survive. When the fundamentals are
comparable, company values and the micro-needs of
consumers will be the brand differentiators.
• Today’s consumers have many micro-needs (for example:
fresh, clean, paraben-free). They’re increasingly aware
of what they put in and on their bodies. Over 70 percent
of consumers look for specific attributes for these microneeds when choosing a brand.
• Consumer sustainability demands continue to grow
worldwide. Out of the consumers who indicated that
sustainability is important, three out of four are willing to
pay a premium for sustainable, recycled, clean products.
• What’s more: consumers are not only willing to pay for
specific attributes that are important for them, they’re
willing to change their behavior to support a cause. One out
of two consumers is willing to change purchasing behavior
in order to reduce negative environmental impact.
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Consumers
in 2020:
Key
takeaways

Shopping and purchasing areas

Digitizing in an age
of sustainability and
energy transition
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Europe’s
largest
shipping port
wants to be
the world’s
smartest

20

→ Port of Rotterdam, The Netherlands
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The Port of Rotterdam is nearly 13,000 hectares in size.
Most sports fields are one hectare. Imagine 12,713 of
them—filled with ships and quays and people—stretching
41 miles across The Netherlands’ northern coast and out
into the North Sea.
The port is Europe’s largest and busiest.
Cranes and containers lock and load all hours of day
and night. 150,000 vessels from all over the world pass
through annually. A ship might come from China, be
destined for Germany, have workers from 10 different
nationalities onboard, be carrying anything from food to
cars to fuel to computers and beyond.
It’s a big, busy place.
So what happens to a port in a digital age? In an age of
energy transition?
If you’re the Port of Rotterdam, it means a focus on
digitization and sustainability. With the partnership of
IBM.
This September, our film crew traveled to Rotterdam
to tell the story of the port’s ongoing digitization and
sustainability work. You can watch the video via the QR
code below. And read—in their own words—how various
team members are working to make Europe’s largest port
the world’s smartest.

“Every day the tide is different.
Everything is changing all the time.”

Watch the video
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—Maritime pilot Martin van der Laan
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What’s so good about being a pilot in Rotterdam? You get
to bring in the biggest ships in the world. It is 100,000
tons underneath your feet, and you get to master it.
I help captains get their ships into the port safely and
swiftly. Ships arrive from all over the world. They come
from New York. They come from São Paulo. They come
from Singapore.
We meet the ships some 10 nautical miles outside the
breakwater. Ten miles doesn’t sound far, but a seagoing
vessel is, on average, doing something like 10, 15 knots
(11.5 - 17 miles) per hour.

When I board, we first have a talk about the trip on
hand. What are we doing? Where are we going? Together
we look at the data so the captain knows where they’re
going.
We started using online data a few years ago. Before,
we were working with fixed data, astronomic data. We had
to make a good guess, and hope our calculations were
right.
Now, we use the IBM HydroMeteo dashboard. We
have data about the height of tide, tidal current, salinity,
visibility, wave height, wind, wind direction.
In the port of the future, we’ll share data more and
more, so we can have a more steady flow of incoming and
outgoing traffic. Everything will be tied together. Getting
more ships in and out creates more revenue for everyone.
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The Maritime Pilot: Martin van der Laan
Focus: safety
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At RAMLAB, we need to guarantee the quality of our
parts. We can only do that with data. We monitor the
process while we’re printing.
RAMLAB stands for Rotterdam Additive Manufacturing
When we’re printing, it’s basically 3D welding. You need
Lab. We focus on large-scale 3D printing of metal parts:
to control your weld bit, the weld pool. When something
propellers, hooks, impellers, parts for the chemical, oil and goes wrong, you see that directly in the data.
gas industries.
If you print a propeller for 200 hours, you don’t want to
Normally when a part of this scale is made, it’s either
find out afterwards that there’s something wrong.
cast or forged, which happens mostly in Asia. It takes a long
Our welding system is connected to the IBM Cloud and
time to get here. Right now, you’re moving parts all over the all data that comes out it is stored there.
world, and storing them in warehouses. About 70 percent
Our vision for the future is to make parts on demand as
of parts are never used. They lay in a warehouse waiting to
a production facility. We want to press start Friday, come
get used one day. It’s a waste of energy, resources, time.
back Monday, and there’s a printed part. During that time,
We made a propeller together with Damen Shipyards
the process is monitored by our algorithms that run on the
and other partners two years ago. We showed that you can cloud.
make a part within a few days. That was our first research
The idea is to reduce lead time, reduce warehousing
product.
costs, and make the part here, directly when you need it.
That’s what 3D printing can offer. When you need one
Our vision is to have a global network of RAMLABs
part, you print it, instead of making a batch.
where you can print the parts nearby, when and where you
need them.
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The 3D Printing RAMLAB Director: Vincent Wegener
Focus: sustainability

CROSS-INDUSTRY
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A digital twin is a digital representation of a physical thing.
A great example of a digital twin is the relationship
between an eBook and a regular paper book. The
eBook is the digital twin of the physical book. But the
real opportunity comes when we add IoT to the mix. By
connecting the physical thing with the digital one, they
can more closely represent each other. Imagine you’re
reading the book and the eBook changes pages as you
change pages, that’s really cool. Now imagine the other
way around: you’re reading the electronic version and
your physical book pages begin changing. That can only
be possible with the Internet of Things, sensors, and realtime connectivity.

With the Port of Rotterdam, there are so many different
moving pieces. It’s not just a single digital twin, and the
location and relationship to one another is critical. We
have all this great data with IoT. With digitization, we can
take that data a step further to understand how things
interact with each other.
An IoT sensor is a small computer that can sense all
sorts of things, similar to a human. It can see, hear, touch,
feel.
There might be multiple sensors on different assets.
Some assets have thousands of sensors. All these
different sensors can talk to each other and give you a
better picture of how the asset performs or might perform
under different situations.
A digital twin is exciting because now we have all this
information at our fingertips. You can start to do things
like preventative maintenance. You can start pulling in AI
to understand all the data from the sensors.
In fact, you can’t have AI without a digital twin because
the digital twin is the system of truth. It’s the data. It’s
everything you’re gathering to feed into the AI models to
start getting valuable insights from that AI.
Data alone is not enough. If it’s just sitting there and
you’re analyzing it months or weeks or years later, it’s not
going to give you that really helpful information that you
need now to better operate and manage your business.
Digital twin is not a new concept. But now with IoT,
digital twins are no longer a concept of the future. We can
understand what that physical thing or group of things,
like a massive port, experiences.
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The Digital Twin Director: Lisa Seacat DeLuca
Focus: digitization
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If we don’t innovate, we drown. That goes for a large part
of The Netherlands, because a large part of it is below
sea-level. We have to manage the water.
The port has always played a role in my life. My first
job was in the port. I did holiday jobs here. I had relatives
working for the port.
The Port of Rotterdam is very important to The
Netherlands because it’s the global hub of Europe.
Everything going in and out of Europe goes through
the port. That generates a lot of jobs for people in The
Netherlands and it’s something we’re very proud of.
Being the smartest port means staying ahead of the
competition. It also means playing a part in the energy
transition.
Efficiency is very important for the port. There are
situations now where ships wait for a long time before
entering the port. By the time they get in, they’ve spent a
lot of time waiting, they pollute, they use a lot of energy.
With more data, you can plan the ships, which means a
smoother transition. You can slow down the ships so they
use less fuel.
The port’s control room is similar to airport traffic control,
but the port is a lot more stretched out. There’s a lot of
movement going on, and it’s crucial that everything happens
in a safe way. Digitization is key for the control room. The
data needs to be reliable and needs to be there quick.

The HydroMeteo application collects data from 44
locations throughout the port. There are different sensors
per locations. Every second, every minute, data comes in
from all these different sensors in the port.
The sensors are much more reliable than cameras.
They give you a value and a reference point. We also
validate the data constantly coming in.
It’s crucial for pilots like Martin to have the correct
information on their dashboards so that they can safely
berth the ships into the port. Weather can change at any
second. They need the right, accurate data at any time.
We’re using five different types of sensors throughout
the port. It’s the foundation for what we will do in the
future. Think about smart quay walls. Think about digital
dolphins. This opens up a lot of possibilities to measure
different kinds of data in the port, and to make business
decisions with that type of data.
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The Internet of Things Expert: Raymond Koppe
Focus: data, efficiency
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The Data Expert: Ron Baker
Focus: data, security

The sensors around the port are critical to this
smart infrastructure. They’re usually attached to or
built into different kinds of equipment and elements
This industry has been around for centuries, so it has
of the port. They sense and report different types of
many manual procedures. As the pace of technology
measurements: temperature, turbidity in the water,
changes, we’re starting to see productivity enhancements. vibrations, pressure, movement, and so on. The sensors
Ports are no exception. The faster you can get a ship in,
can be in environmentally harsh conditions, so they
unloaded, reloaded and back out, the better. It’s better
have to be protected and monitored for reliability of the
for the environment, it’s better for cost savings, it’s more
measurements.
efficient. The only way to drive that efficiency is to digitize
The port is a critical part of the global economy and
the information so you can use it to make decisions faster. represents the changes we’ve seen over the last 50 years,
By representing the different elements in the port
with products delivered from far away locations at lower
with a digital twin, we’ll be able to model the interactions
cost than next door. This global supply chain has changed
of the real world. The digital twin will let us automate
drastically and continues to disrupt existing participants. The
procedures and interactions between ships and the port
ability to adapt quickly and use technology to build a smart
elements.
infrastructure at the port has never been more important.
The potential geospatial analytics here are world-class.
They’re not just two-dimensional. We get into the third
dimension with tide depth, clearance heights, container
locations, loaded ship depth, and weather at different
locations. Combined with time-series sensor data, this
project is unique and exciting.
I heard about a situation where a very large ship in the
port was in the process of turning with three tugboats,
which is typical for normal conditions. The weather
changed quite quickly, in what’s called a micro-climate
weather pattern. As the wind picked up, it pushed the
ship out of position, blocking the channel for longer than
anticipated, and disrupting the supply chain scheduling.
—Ron Baker
With a smart infrastructure, the micro-climate prediction
could have signaled the need for more tugboats to turn
faster, and sent them much sooner.
In The Weather Company, an IBM business, this level
of prediction takes in hundreds of variables from sensors
that can show these changes quickly. The analytics
and AI involved use over a hundred different models in
combination. The faster we can regenerate those analytics
with incoming data from locations like this, the quicker we
can make accurate forecast predictions.
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“The faster you can get a ship
in, unloaded, reloaded and back
out, the better. It’s better for the
environment, it’s better for cost
savings, it’s more efficient.”

34 — 35

Lt. Gen. Jeffrey W. Talley
believes technology
can help disaster
preparation, response,
recovery
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Japan after the 2011 tsunami, among others.
“I believe that tech can play a bigger role in preparing
for, responding to and recovering from disasters,” he said,
“whether natural or manmade, like a cyberattack.”
Irving Berlin wrote the words in the 1950s, and Bing
Technology can help, for example, with visualizing
Crosby sang them in the 1954 White Christmas. The
situational awareness around a utility, or adding cognitive
movie general is sad because he no longer feels needed
awareness to an operation center. The ultimate goal,
and useful; that becomes the impetus for the film’s grand
according to Talley, is to save and sustain lives before and
finale, a show-within-a-show to let the general know how
after a disaster or complex emergency.
much he’s loved.
It’s a challenge he’s excited to work on.
“There’s a lot of truth to that song,” Lt. Gen. Jeffrey W.
“What I’m pretty good at is looking across a very broad
Talley told Industrious from his office in Arizona.
spectrum of complex problems,” he said, “and working
Except when it comes to Talley—a now-retired US
together with organizations and individuals on solutions in
Army General who commanded the US Army Reserves
a timely fashion.”
from 2012-2016—the answer to, “what can you do with a
The graduate courses he teaches at USC integrate
general” is: a lot.
engineering, policy and business around disaster
Talley spent more than 30 years in active and reserve
management and public private partnerships. At USC, his
service, commanding numerous units and serving in Korea, focus in on teaching and research. At IBM, he’s looking for
Kuwait, Iraq and the US.
opportunities to practice solutions that bring technology to
Since his retirement from the military in 2016, he’s
help in complex environments.
worked in both technology and academia, where he
Talley has an extensive academic career and holds
focuses on engineering, sustainability and leadership.
multiple master’s degrees: engineering, business,
Talley is an IBM VP and Global Fellow, and a Professor at
strategic studies, liberal arts and religious studies. Plus, a
the University of Southern California.
PhD in civil and environmental engineering.
One of his focus areas at IBM is disaster management
“This is a big, important part of me,” he said. For that,
in the digital age. It’s a natural extension of his work in the he credits both the military’s culture as well as his own
military.
personal interest in constantly learning and growing in
“Throughout my military career, in addition to traditional both education and experiences.
military missions, I was involved in support for disasters,”
“Through my experiences and personal interests, I’m
Talley said. He helped coordinate disaster response for
always reading and studying,” he said.
disasters in both the US after Superstorm Sandy and

↑ Lifeboat in UK

“I believe that tech can play a
bigger role in preparing for,
responding to and recovering
from disasters, whether natural
or manmade, like a cyberattack.”
—Lt. Gen. Jeffrey W. Talley

What he’s found, he said, whether in research,
innovation, teaching, or tech, is that “the most exciting
stuff is on the fringe of disciplines.”“The ability to integrate
and pull capabilities across the different disciplines and
organizations,” he said, “that’s going to determine whether
you stay in business.”
It’s clearly the mark of a good leader—and leadership is
also one of Talley’s key focus areas.
“Leadership is a team sport,” Talley said. “As leaders we
never do anything on our own.” And while one person can
and does make a difference, leadership, to Talley, means
growing other leaders, influencing and mentoring others,
and growing others in the organization.
And what defines leadership?
For Talley: competence, commitment, character.
“You have to have a certain amount of competence,”
he said. “You have to be committed to the mission and
activities you’ve been given the privilege to lead. And you
have to be a person of high character.”
He’s spent a lot of time and thought around what that
means: to be someone with high character.
“Character is informed by our experiences, our family,
our faith,” he said. “You want to do the right thing.”
And what does that mean, doing the right thing?
“You know it makes sense,” he said, “and you do the
right thing when no one’s looking.”

↑ Lieutenant General Jeffrey W. Talley
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“What can you do with a general
When he stops being a general?
Oh, what can you do with a general who retires?”

CEO and Founder of Coresight Research, a
research and advisory firm specializing in
disruptive technologies reshaping today’s
retail landscape. Coresight Research has a
global presence spanning the US, Europe and
Asia, including deep expertise in the fastchanging China market. Weinswig serves on
the board of directors for Goodwill Industries
NY/NJ, GUESS?, Inc., Kiabi, Street Soccer USA
and Xcel Brands, Inc. She is on the advisory
board of the World Retail Congress and Retail
Analytics Council and a mentor for several
accelerators. Weinswig is a Certified Public
Accountant and holds an MBA from the
University of Chicago.

So where does technology fit in?

Technology is a staple in 2020. Spectacular
retail is supported by a solid technology foundation
underpinning data, logistics, personalization,
store operations and customization. The consumer
expects a seamless integration of online and
offline, what Alibaba calls New Retail. Everything
is powered by mobile connecting consumer and
retail data in a single value chain. We look at AI
across retail operations from customer acquisition
to supply chain logistics through the lens of our
proprietary CORE framework. Technology is used
to improve communication, optimize pricing and
promotions, rationalize inventory. Experiential retail
harmonizes online and offline.
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Weinswig

Deborah

It all starts with the consumer,
evolving demands, expectations and
needs. Technology has accelerated
the pace of change. Online retailers, the internet
and smart phones have propelled the retail
industry into the 21st century, where 24/7 access
to information and products are the new paradigm.
Products commoditize rapidly and brand equity
easily evaporates in today’s easy access. Retailers
need to execute on hyper-service levels in tandem
with product exclusives to capture consumer
interest and return visits. At Coresight, we define
“spectacular retail” as the merging of online and
offline data-driven retail spanning the integration
of supply chain, marketing, shopping formats,
logistics and fun. “Spectacular retail” is fun with
great locally relevant product and personalized
marketing.
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Tell us about the changing nature of
retail, and the forces changing the
dynamics of the industry.
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The
Internet
of habits
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them, and interpret them. That will help fill in gaps while
refreshing older evidence—an ongoing challenge.
“Even when papers are published, the research and
review can take so long, the findings are already kind of
out of date,” Norris said. “Computers can keep up in ways
we can’t.”
What most excites the team is not the database but
what they can do with it. A series of specialized online
portals is already in the works. There, public health
officials, insurers and doctors can seek guidance on how
to change behavior, for example, on how to combat bad
habits and form better ones.
And with the power of AI technologies developed by
IBM Research, the results can be customized by age,
demographics, geography and other inputs. The system
will also predict what can work for new population
settings—populations that have never been studied.
“There’s a host of different factors that differentiate
one study from another, even if they seem similar,” Norris
said.
Consider how getting a 17-year-old to stop smoking
or overeating differs from getting a 71-year-old to do so.
And these individuals, whether in Dublin or Dubai, will
respond differently to particular influences. Teens in one
location may be more attuned to messages from pop
stars, while others might respond to peer pressure, or
religious figures.
AI can also help fill in the gaps where no specific
research exists. If the health department in Dubuque,
Iowa, wants a smoking program, and there’s no specific
data for the area, the project will extrapolate
from similar populations.

“We’re only utilizing a fraction’s
fraction of what’s out there.”
—Dr. Emma Norris

↑ Runners prep their smartwatches at starting line

Norris said that AI is already influencing behavioral
health in unexpected ways.
Because computer algorithms benefit from a defined
range of ideas and language to draw from, Michie and
her partners are developing the Behavioral Change
Intervention Ontology, the field’s first standardized set
of concepts and relationships between concepts for
behavioral interventions, treatments and therapies.
“People are describing interventions in different ways,
which makes even a basic understanding challenging,”
Norris said. “Having researchers speaking the same
language, and knowing what each other is talking about,
is hugely beneficial.”
Overall, the team believes that the AI augmented
system could help public health officials, insurers and
individuals develop more preventative health practices
and policies. That means healthier people as well as
fewer visits to the doctor and medical bills.
And since massive public funding has already
been invested in past research, increasing access and
understanding makes that funding go that much farther.
“Think of how much time and money goes into new
studies finding subjects, setting up double-blind trials,
getting approvals, and so on,” Dr. Francesca Bonin, a
Natural Language Processing specialist at IBM Research
- Ireland, said. “While funding new studies is essential,
already so much research waiting to be put to use.”
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Each year, thousands of research papers and medical
studies on human behavior are released. But tracking
down the right research—whether on smoking,
exercising, or sleeping—can be as challenging as getting
people to follow their advice.
Like the brain itself, “we’re only utilizing a fraction’s
fraction of what’s out there,” Dr. Emma Norris, a
research fellow at University College London’s Centre for
Behaviour Change, told Industrious.
And while Norris said her Twitter feed is one of the
best places to keep track of new papers, her lab, with the
help of a group of natural language processing and AI
experts from IBM Research - Ireland, is now harnessing
another type of tech to address behavioral research: AI.
“Our work requires bringing together very large
amounts of data in order to answer questions about what
works, for whom, in what settings, for how long and for
which behaviors,” Dr. Susan Michie, UCL Centre director,
said. “To help answer complex questions and analyze
evidence at scale and in timely fashion, technology holds
great promise.”
Three years ago, Michie’s team at UCL joined forces
with IBM Research - Ireland, Cambridge University and
Aberdeen University in Scotland to launch the Human
Behavior-Change Project.
The team has already indexed more than 220 million
relevant articles.
“An impressive feat,” Michie said.
The system will be constantly updated as new
research is released. AI will both manage these vast
flows, but also analyze them, extract information from

Shapiro

Gary

Freedom and diversity. The most innovative leaders
are willing to take risks, attempt new solutions, fail,
then get up and try again. Now, the brightest minds
around the world are using the power of digital technology to
tackle massive global challenges such as climate change, food
production and health care delivery. Our 2019 International
Innovation Scorecard, which graded 61 countries and the
European Union, found a growing trend of R&D investment led
by small countries, strong digital and physical infrastructure
among European nations; and transformative self-driving
technology in countries; across the world. We’ll see which
countries are making the most progress on innovation when our
next International Scorecard debuts at CES® 2021.
Consumer technology industries will only succeed if we use
the best minds and talent. That’s why I’m proud of two recent
initiatives: the CTA Apprenticeship Coalition in partnership
with IBM, and the 21st Century Workforce Council. Through
these projects, we’re connecting talent from nontraditional
educational backgrounds with opportunities in technology.
Member companies pledge to create new training and hiring
opportunities and look beyond traditional recruitment
methods to recruit outside big cities on the coasts—looking
for people who bring unique perspective and passion to their
work. Ultimately, we want to close the skills gap and create a
workforce where everyone—no matter where they grew up or
how they identify—can find fulfilling work.

What key challenges do you see for
the consumer technology industry?
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↖ High school students work on circuit boards
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Tech companies around the world have changed
the way we work, study, travel and connect with
one another. Our challenge is to address the fact that technology
is a tool, like a hammer that can be used for good and evil. Our
job is to work with policymakers to ensure innovation can be
fostered while balancing real and imagined harms. Broad bans
on technology could choke innovation while careful restrictions
guiding behavior may help foster innovation as they set a path for
certainty and legality. If you consider fire, the printing press, the
telephone, car, plane and Internet as breakthrough technologies,
legal systems responded to encourage innovation and use but
protect against serious harm. My hope is that countries recognize
that entrepreneurs, innovators, the sharing economy, as well as
big tech companies should be fostered as supporting economies.
We have big opportunities coming with 5G, digital health and
AI. We face challenges addressing concerns about privacy,
cybersecurity and jobs. We need to focus policymakers on the
opportunities, or they will listen to naysayer status-quo industries
fearful of change.

President and CEO of the
Consumer Technology
Association (CTA)®,
North America’s largest
technology trade
association representing
more than 2,000
consumer technology
companies, and a New
York Times best-selling
author. His newest book
is Ninja Future: Secrets to
Success in the New World
of Innovation.
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What are the key drivers
for innovation in consumer
technology industries?
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↖ Call center agents in South Africa
office
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Vodafone

How Vodafone digitally
reinvented its
call centers with AI

“I had so many issues setting up my broadband that I
called my provider six different times for support,” said
Utpal Mangla. Each time, the support agent put him on
hold. Each time, his calls were eventually dropped without
any sort of resolution.
Call centers in the telecommunications industry are
notorious for long hold times, poor customer service, and
high customer churn. Other industries—travel, financial,
insurance and retail—have similar issues.
In fact, any enterprise with a call center today faces
high cost-per-contact and training resources, high average
handle time, low first-call resolution, high employee
attrition rates.
One of the most crucial issues for call centers is
maintaining a high level of knowledge for customer care
agents, especially given their high churn rate. Most call
centers equip agents with large, 1000-page instructional
binders. The manual process is frustrating for both
customers and agents.
That’s why Mangla, IBM TME VP, believes that any
company that chooses an online business model will have
a greater need for cognitive customer care/AI in the future.
Companies will need to transform their customers’ digital
experience to remain competitive with other businesses.
Mangla focuses on Watson AI innovations for clients
worldwide. In 2017, his team set—and reached—a goal
of making TME Industry Watson solutions accessible to
1 billion people by 2018. His team is now at the forefront

↑ Ring binders on cabinet in Germany

of implementing AI solutions for global enterprises by
piloting use cases, deploying, scaling and replicating B2B
and B2C solutions.
“AI is transforming the call center,” Mangla said. “The
whole concept of a ‘call center’ will automate. So this
solution will remove the concept of calling directly into
call centers. Mobile phones and digital tools will provide
support on predictive intents before a call is even needed.”
With Watson, 1000-page binders are obsolete. A
company’s incident response information is completely
digitized, allowing agents do their jobs more effectively.
And the solution will become better with time, as it
constantly learns from every customer interaction.
According to a recent McKinsey study, the most
innovative companies will enable a high-quality,
omnichannel customer-centric experience across key
journeys. Chatbots will drastically increase operational
efficiency and human agents’ effectiveness. Blended
human-bot chat can double productivity while reducing
cost by 50 percent.
UK-based Vodafone, one of the world’s leading
telecoms and technology service providers, serves over
600 million customers. Its executive leadership team
prioritized a digitally transformed customer experience
as a core business imperative, stipulating that customer
satisfaction and retention were not just a nicety,
but a necessity.

↑ Office workers

Meet TOBi
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Vodafone teamed up with IBM to deploy an AIpowered virtual agent to reinvent its customer experience.
To improve customer experience, IBM put AI/Analytics
into Vodafone’s customer operations. Virtual agents
are in both the customer- and agent-facing sides, and
continuously update the solution based on customer
feedback and initial intents.
“While it can take a long time for digital transformation
projects to come to fruition, the results are worth it,” said
Iris Meijer, Vodafone CMO. “Our chatbot TOBi has helped
3.4 million UK customers this financial year. Multiply this
across the 11 markets where TOBi operates and you can
get a sense of how such digital technologies provide the
instant, accurate and helpful service that we all demand.”
TOBi is trained on Vodafone’s own body of knowledge,
so it understands and recognizes different types of
customer queries. While the past rule-based customer
care systems stuck to scripts, TOBi learns from every
single customer interaction and gets better with time.
TOBi is resolving 70 percent of all customer inquiries and
is expected to improve with time. The added cost savings
bonus for Vodafone is a 70 percent reduction in cost per
chat.
This ability to have humans and intelligent machines
working in unison is a central tenet of Vodafone’s effort
to digitally reinvent its customer experience—and, more
broadly, its digital transformation journey.
Those who detest long hold times can rejoice in
knowing that by 2020, 85 percent of all customer
interactions will be handled without a human agent,
according to Gartner Predicts.
Another imperative to a company’s success is growing
employee satisfaction. By allowing human agents to focus
on high value tasks while machines handle repetitive
tasks, Watson helps employees feel more valued and
needed.
People who work in customer service know that a
large percentage of all questions cluster into a series
of repeating issues that don’t necessarily require long
troubleshooting. The time spent answering trivial or
mundane questions can be stressful and result in high
attrition among customer support agents.
At Vodafone, agents can now tackle more intellectually
challenging questions, collect more information to make
decisions, focus on higher-value exceptional cases and
spend more time with customers.
With Watson, Vodafone has taken yet another step to
reap the benefits of its continuous digital transformation
efforts. And the deployment of AI-powered assistants to
the frontlines of customer service is helping on all fronts:
happier customers, more satisfied employees and a better
enterprise.
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By 2020, 85 percent of all
customer interactions will be
handled without a human agent.

Baldwin

Chris

As a retailer, we’re fortunate to have a
strong presence in all our communities.
Consumers can see the impact we make
every day. One thing we hear is that
consumers appreciate the economic
opportunity that BJ’s Wholesale Club brings
to communities. We have 25,000 team
members, ranging from people just starting
out in the workplace to data scientists. We pay
competitive wages, and we promote thousands of
people every year. I work with executives every day
who started out as hourly team members. We’re also
finding that consumers appreciate the investments
we’ve made to improve their shopping experience,
using technology to provide more choices, more
convenience and better value. We also have a long
history of helping to alleviate hunger, donating
millions of dollars and millions of healthy, nutritious
meals over the years.

BJ’s is expanding its national
presence at a time when the
retail landscape is going through
unprecedented disruption from
competition to demographic
shifts and technology innovation.
These factors each add significant
complexity to talent acquisition and
retention. From your vantage point,
what does this look like?
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This is certainly an exciting time to be
in retail. It’s hard to think of an industry
that’s been more innovative over the
past decade than retail. From a talent
standpoint, we’re building capabilities and
recruiting in areas like data analytics and
digital—things that weren’t on the radar for
retailers 10 years ago. To attract and retain
talent, we have to focus on telling our
story: retail is transforming itself through technology
and this is an exciting time for people interested in
working in dynamic, ever-changing industry. We’ve
been very pleased with the caliber of talent we’ve
been able to attract.to be worth it.
This is also where leadership comes in. If you’re
focused on the day-to-day, you’re not focused on
the change and the transformation. Something has
to get you out of that wonderful comfort zone where
you feel confident and competent. You have to have
that vision of why we’re doing this: to have better
healthcare outcomes, or to understand people’s new
financial needs. That’s a journey worth going on.

President, CEO
and board member at
BJ’s Wholesale Club, Inc.,
the largest
operator of membership
warehouse clubs on
the East Coast. Prior to
joining BJ’s in 2015, Chris
was CEO of Hess Retail
Corporation, a spin-off of
Hess Corporation. Before
that, Baldwin held senior
executive positions at
Kraft North America and
The Hershey Company.
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Membership is central to the BJ’s
business model, and that of other
warehouse clubs. “Brand belonging”
is influenced by brand behaviors
that serve the collective good.
Ideas like trust, transparency and
sustainability are top of mind for
today’s consumers. How do you
think about growing consumer
interest in these areas?

Battling the flu season
with data, natural
language processing—
and social media
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Can tweets
predict the next
flu epidemic?
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–Dr. Gordon Pipa

500 million tweets
How did the team from Osnabrück University—located
in Germany—plan to test their hypothesis? With the help
of AI. They set out to create a cognitive expert system that
would be fed information from Twitter.
“Conceptually, my students realized that Twitter
posts could help pinpoint the location and severity of flu
outbreaks,” Dr. Pipa told Industrious, “if they could learn
how many tweeters had symptoms, and where they lived.”
How many tweets would need to be analyzed for the
research team to create a viable solution?
“Up to 500 million tweets per day with Twitter Insights,”
Dr. Pipa said. That may seem a daunting number to
declutter. But for AI, the more data, the better.
The team successfully created a working solution in six
months using IBM Bluemix and Watson cognitive services.
Breaking down the content of so many tweets is
impossible for humans without the help of AI. The
integration of IBM Watson Natural Language Classifier
services for tweet analysis allowed the team to
differentiate between the many nuances used to describe
the stages a person is tweeting about the flu.
Take someone tweeting about whether to get a flu
shot. That’s starkly different from a tweet about already
being ill with flu-like symptoms, and how that affects
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The fall season brings many familiar favorites. Stunning
foliage. Warm apple cider. Hayrides through pumpkin
patches. Flu shots?
It’s common nowadays to see notifications from
healthcare organizations on the local news alongside
email reminders from employers about annual flu shots. If
anything, it’s a normal occurrence—perhaps anticipated,
alongside ads for new pumpkin spice-flavored
consumables.
But even with careful preparation, healthcare
professionals often work behind the curve to track the
progress of reported flu outbreaks. Numerous factors are
at play.
In America, for example, the US Centers for Disease
Control and Prevention (CDC) is in charge of monitoring
the flu. The model used to share updates with the general
public, however, is based on a surveillance system that
receives confirmed cases from physicians, clinics and
hospitals. Since reported flu activity arrives nearly one
to two weeks after the fact, the program has reduced
effectiveness as a predictive tool.
Given the shortcomings of this type of predictive
model, three Neuroinformatics Department students at
Osnabrück University’s Institute of Cognitive Science
came up with a hypothesis in 2017.
With billions of daily active users, social media
platforms—from Facebook to Instagram and beyond—are
go-to places to share day-to-day personal news and
feelings. Including the return of seasonal illnesses.
The students, led by their professor Dr. Gordon Pipa,
asked: could crowdsourced data and sentiment from
Twitter be used to better predict when and where flu
epidemics would occur?
that individual’s day: taking time off to visit the doctor or
staying home to get better and avoid spreading the virus
further.
As an added bonus to the solution, the team used CDC
surveillance data, 500 million tweets, and an extra layer
of data from nearly 4,000 research papers on why people
got the flu in the first place along with the IBM Watson
Engagement Advisor service to correctly answer people’s
questions on precautionary measures like “Do I have the
flu? or “Should I get vaccinated?”
A difference of one week
The new system developed by Dr. Pipa and his team
demonstrated that better flu prediction models can
benefit many groups.
By showing just how enrichment of flu predictions by
social media content were possible, the work helped lay
the groundwork for others, and for the future.
Research predictability for healthcare professionals
could accelerate by 60 percent, almost one week
faster than currently. For state, local and even federal
governments, more accurate prediction models could help
officials determine when to alert the public of impending
epidemics.

↑ Sick at home with the flu

“We are essentially one of the first institutes in Europe
that started this—cognitive science and especially
cognitive computing,” Pipa said. “And what we did here
was demonstrate use cases for cognitive computing.”
Scaling predictability and accuracy
Dr. Pipa has a few ideas for the future.
“We may apply it to other infectious diseases,” he said.
“The system could be especially welcome in developing
nations where the healthcare infrastructure is weak.
Twitter data could be more accurate than information from
a medical establishment.”
Ultimately, Dr. Pipa believes one of the most valuable
results from this project is the system’s ability to keep
users informed with the help of natural language
processing.
“We never wanted to create an isolated super-machine,”
he said. “We wanted a machine on our side to support us.”
A cognitive system that engages medical professionals
and better serves curious users? Now that’s something to
ponder, perhaps over a hot bowl of chicken soup.
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“The system could be especially
welcome in developing
nations where the healthcare
infrastructure is weak.”

6 leaders of industry
answer the question:

Takes:
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Quick
AI is going to supplement and enable us to look past our
biases to be able to work with each other better. Smarter
businesses are going to be made because we are smarter,
better people.
—Charlene Li
New York Times bestselling author of six books
senior fellow at business and technology 		
consultancy Prophet

What does building
smarter business
through technology
mean?

It’s being able to apply all the
different technologies that are
out there. We have AI. We have
machine learning. We have data.
We need to put all that to work
to come to better actionable
insights, to really operationalize
those insights, take action when
needed, and change the culture for
our clients.
—Cathy Reese
Global Advanced Analytics Practice Leader, IBM

It’s about having the right technology in place to augment
people and to augment the work that we do as humans so
that we can focus on differentiating.

56

→ Spinning light trail

industrious

QUICK TAKES

—Bram Somers
IT Strategy and Architecture Head Belfius Bank
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The first and most important thing
is understanding your clients, and
their current and future needs.
Second, you have to invest in
the right technology solutions
that actually help you deliver
those client needs. Third: you
have to continue to empower your
employees and make innovation an
organizational pillar of strategy.
—Amit Jain
Division Vice President & General Manager,
HR/ Benefits Solutions, ADP

It means enabling customers to focus on their core
competencies, on what they really need to provide their
clients. They should not be worrying about underlying
infrastructure, about data centers, about scalability,
flexibility and so on. When we provide services to our
customers so that they can focus on their applications
and new innovations, that’s bringing smart technology
to business.
—Munish Gupta
Global Sales Leader, IBM Hybrid Cloud Services

It means that we can have real
engagement and a real relationship
with our members. We can keep them
at the center of our thinking. That’s very
different than the historical way of selling
to employers or large provider and payer
groups. Technology allows us to get to a
population of one, and the personalization
with our members allows that relationship
to be trusted and to flourish.

← Spinning light trail

Read the white paper
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—Tim Skeen
CIO, Anthem

“Protect the planet and
feed people. That’s what
we aim to do.”
—from Harvesting data to help feed a growing world

