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As the challenges
of e-commerce fulfillment
continue to mount and
labor is even more difficult
to find and retain, mobile,
unit-handling and piecepicking robotics are increasingly making their way inside warehouse/DC
operations around the U.S.—and there’s a
good chance they’re headed to your facility.
And there’s little doubt that the confluence of time-consuming material moves,
macroeconomic factors creating labor
scarcity, and rapidly advancing robotics
technology are certain to fuel the market
for years to come. In fact, for the five-year
period 2018 to 2023, IDC forecasts a 22.4%
compound annual growth rate for pick and
pack robotics, culminating in more than $9
billion in spending by 2023.
In this Special Digital Edition the editors of Modern have collected some of our
recent robotics coverage to help track the
evolution of this exciting market sector. We
offer a snapshot of how robotics are being
applied inside warehouse/DC operations;
dig into how the technology is evolving; and
we share case studies that illustrate how
adopters are putting various robotic technologies to work inside their facilities.
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Rakuten Super Logistics

Network design
and robots at
Rakuten Super Logistics
E-commerce fulfillment leader RSL is remaking its
network and DC design to meet the future.

BY BOB TREBILCOCK, EXECUTIVE EDITOR

I

n today’s e-commerce world, fulfillment has as much to do with the
design of the network as it does with what happens inside the facilities
located along that network. In the best of circumstances, the two
work hand-in-hand. What’s more, in a fast-changing industry, what you’re doing today is not nearly as important as
positioning your company for where you need to be five
years from now.
In essence, that’s the strategy behind the redesign of
Rakuten Super Logistics’ e-commerce fulfillment network
here in the United States, as
well as the adoption of autonomous mobile robots (inVia Robotics,
inviarobotics.com) as the fulfillment
engine for its strategically located DCs.
“Amazon has done a wonderful job of
creating a need that didn’t exist before
and convincing people they can’t wait for
the product they just ordered,” says Mike
Manzione, CEO of RSL, a provider of
e-commerce order fulfillment and delivery
services to small and mid-sized companies. While Manzione notes that less than

Mike Manzione, CEO,
Rakuten Super Logistics
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An associate manually picks
items that may not work well
with automation to a cart.

20% of the client base is asking for
same- and next-day delivery now, “we can
see where the market is going, and we’re
anticipating where we will need to be
in the next five years.” He adds, “with
the robots, we can continue to receive
and pick orders continuously for deliv-

ery the next day.”
To that end, RSL
is in the process of
building out a different
kind of network, with a
different style of fulfillment center. At present, RSL is operating a
network of 12 strategically located distribution centers across the
country with plans to
go live with four more
in the next six months.
Other facilities and
locations are on the
drawing board. Many
of those will be located
in or near large urban
population centers; for
instance, RSL currently
operates two DCs in
Las Vegas, two in Reno,
one in Salt Lake City and one in Los Angeles to service the West Coast.
Instead of building 300,000- to
500,000-square-foot DCs, Rakuten Super
Logistics has developed a model for order
fulfillment in 40,000- to 70,000-square-

Robotics-as-a-service

R

obotics-as-a-service, or RaaS,
is an increasingly common
model in both the autonomous
mobile robotic space that Rakuten
Super Logistics has deployed, and
piece picking robots from companies like RightHand Robotics and
Kindred AI.
In RSL’s example, the company
pays a per piece handled fee to inVia
Robotics, not unlike what a 3PL like
RLS might charge its clients. The
advantage of this model, in the view
of RSL’s CEO Mike Manzione, is
that he is only paying for the work
performed by the robot. “If I have a
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human coming to work and my business volume is low, I probably send
that person home. If I own the robot
and the work isn’t there, my costs go
up. With RaaS, I’m not paying for the
robot to sit there,” Manzione says.
He adds that inVia has done a very
effective job of right sizing the fleet to
meet RSL’s demand. “When we were
rolling out the robots we always had
10% to 15% more available robotic
capacity than we thought we needed
to manage peak volumes,” he says.
Now that both RSL and inVia have a
history, he adds that the robots are
always in use.

foot facilities that can be quickly rolled
out in a new location, and with technology and processes that are familiar to
any RSL manager or associate moving
from a distribution center in Las Vegas to
one in Scranton, Pa. The idea is similar
to the system McDonald’s perfected for
building cookie cutter stores around the
world. Mobile robots are at the heart of
the design. Currently, they are the engine
behind picking and, in the near future,
the robots will also manage replenishment in the pick modules.
“Our facilities were designed to be very
efficient,” says Manzione. “However, we
began to realize that even though they met
our current needs, the labor pool continues
to shrink, and the workload continues to
go up while there is the pressure to keep
prices low. We asked: What could we do
to continue to mitigate prices and still give
better service?”
Like designing a network to get ahead of
where the market is going, Manzione says
RSL added robots “for what we’re going
to need in the future. The customer today
isn’t demanding them in every city, but
it’s coming. It’s better to be ahead of the
trends than trying to catch up.”

Building e-comm capability
Rakuten Super Logistics is part of the
Rakuten Group. The parent company
was founded in 1997 as Rakuten Ichiba,
self-described as “a B2B2C marketplace,
launch(ed) with just six employees, one
server, 13 merchants and the strong desire
to empower merchants that are small,
regional or perhaps unfamiliar with computers and the Internet.”
U.S. consumers might know Rakuten
best for its acquisitions of Buy.com and
Ebates, which both now operate under
the Rakuten name. However, with nearly
$90 billion in e-commerce revenue in
2018, Rakuten is the largest e-commerce
company in Japan and the third-largest
mmh.com
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e-commerce marketplace company worldwide. It is a global e-business powerhouse providing “a variety of consumer
and business-focused services including
e-commerce, e-reading, travel, banking,
securities, credit card, e-money, portal
and media, online marketing and professional sports.” Rakuten currently has
operations throughout Asia, Western
Europe and the Americas.
Rakuten began order fulfillment and
delivery services to Rakuten Ichiba merchants in August 2012, followed by the
acquisition of the French 3PL Alpha
Direct Services in November 2012.
The next year, 2013, Rakuten acquired
the Webgistix Corp., a then 12-year-old
company founded in Olean, N.Y., to provide a Cloud-based suite of e-commerce
solutions for order fulfillment, freight
management and shipment optimization.
At the time of the acquisition, Webgistix
had built a network capable of reaching
98% of the United States in two days
with ground shipping.
By 2016, RSL could see that the
existing network and warehouse design
needed to be tweaked to meet the
demands of a changing e-commerce
landscape. “Back then, we were in New
York State, Atlanta, Las Vegas, Reno
and Austin,” notes Manzione. “If you
put your product in a certain number of
facilities, you could ship by ground to
most of the country in two days or less.”
What’s more, the original warehouse
design, which featured relatively small
distribution centers, conventional pick to
cart, with some automation to get goods
from packing to shipping, was created
to operate in a small footprint, go live
quickly and get a quick ROI. Variations
in how one facility might operate compared to another were dictated by the
products being handled. “We developed a
common design so that the flow of product and people in the warehouse could
8
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Mobile robots pick standard-size cartons from storage locations in the pick module.

match each other. Size was determined
by what we needed to leverage a certain
number of SKUs,” he says. “Most of the
time, we could do that in 40,000 to 70,000
square feet depending on the pattern of
the network.”
But three years ago, Manzione says that
RSL realized it needed new capabilities to
keep up with coming changes in the market.
“We’re trying to address the mind of the
consumer,” he notes, adding that “the fulfillment business is not that sophisticated, to be
kind. Pick, pack and ship has been around
for decades. What’s new is anticipating the
future: We needed to figure out where we’re
going to be in five years.”
The first part of that process was rethinking the network around one-day and even
same-day delivery by getting facilities closer
to the consumer, even if most of the customer base was not asking for that now.
RSL could then also offer first mile and final
mile delivery services. That led to a facility
in Scranton, Pa., followed by other strategic locations, including same-day delivery
services in Salt Lake City and Los Angeles.
By the end of 2019, the network will have
expanded from five or six facilities a few
years ago to 16 with more on the drawing
board.
The next part was rethinking fulfillment
processes with the addition of robotics. “We

didn’t need inVia when we began working
with them a few years ago,” Manzione says.
“But robotics is where we need to be in the
future to service our clients.”

A new model
Autonomous mobile robots not only represented a new order fulfillment model for
RSL, but the solution it chose takes a different approach to the problem than some
of the other mobile robotic solutions in the
market. Think of it as bringing the mountain to Mohammed as opposed to sending
Mohammed to the mountain.
The most common approach today is to
position an order selector or selectors in a
pick zone that might otherwise be serviced
by a traditional pick-to-cart methodology.
Mobile robots receive orders from a warehouse management system (WMS) and,
loaded with an empty tote, go to the spot
where the first required item is stored.
An associate then walks a short distance to that spot and picks the required
items to the tote. Once the order selector confirms the pick, the robot travels
to the next pick location until the order
is complete and then delivers the tote to
packing. Software is key: Different robot
manufacturers use different schemes
to get the right number of robots to the
right locations to maximize efficiency.
mmh.com

Robots transport
donor cartons.

In the solution used by RSL, software is
still key to determining the most efficient
travel paths and the right number of robots
to meet demand. However, the order selector is stationary at a goods-to-person pick
location. The robots, in turn, work the pick
modules, automatically retrieving bins from
storage locations, and do all of the travel.
Each robot has a scissor lift that allows it to
retrieve bins up and down the height of the
storage modules. When the robot delivers
a bin to a goods-to-person workstation, the
order selector is system directed to pick
and put items to locations on a rack. When
all of the items for all of the bins on the
rack have been picked, the rack is rolled
over to a pack location. Meanwhile, when
all of the items from a bin required for
orders have been picked, the robot returns
the bin to a storage location. In the future,
RSL plans to use the robots for replenishment in addition to picking.
According to Manzione, RSL did
investigate alternative automated materials handling technologies being used in
e-commerce fulfillment as well as other
approaches to mobile robotics. With
regard to the former, RSL couldn’t justify
the cost of conventional automation,
such as a shuttle system, in its smaller
footprint facilities. With regard to the
latter, Manzione was sold on two things.
One was the cultural fit between RSL
and its robotics supplier.
“Sitting across the table from them, we
felt they understood our operations and our
mmh.com

needs,” he says. The
other was the roboticsas-a-service model.
“Robotics-as-a-service
allows us to scale up
or down, based on volume, without having to
call a temp service to
add people right away,”
he says. “And, with the
variability of volume in
e-commerce, you’re constantly scaling up
and down.”

Making the switch

had more split orders and we were bringing
in new SKUs at a higher rate than normal,”
Manzione says. By the end of peak, RSL
had run through almost every scenario of
what could go wrong and had added every
client in that facility to robots.
The most important lessons learned:
Once associates realized that robots were
there to improve their jobs and not replace
them, there was excitement about working
with them; and, the robots did not make
mistakes. “If the robot makes a mistake, it
was caused by a mistake made by a human
upstream, and we had to figure out how to
prevent it from happening again,” Manzione says.
Today, robots handle about 60% of the
order fulfillment work across the network,

The transition to robots took roughly a year.
RSL began with one client in one of the
two Las Vegas facilities that had relatively
low volume. “The first
thing we had to do
was integrate the robot
management system
with our proprietary
WMS, since the robots
receive instructions
from the WMS,” Manzione says. The integration had to be complete
before turning the
robots on.
The next step was
to modify warehouse
The order selector scans items into a cart location.
shelving to work with
the right size boxes for the robots. “It’s
although it varies by the products being
one thing if you’re always selling the
handled in the different facilities. In
same products, but ours can vary,” Mansome, it may be as high as 90% of the
zione says. “The more we worked with
work and in others as low as 30%. Typithe robots, we figured out how to scale
cally, the limiting factor is the size and
them to meet our needs.”
weight of the product. But, as Manzione
A crucial period during the learning
said earlier, this isn’t so much about what
curve was the peak holiday season, when
RSL needs today, but where it’s going.
volume typically spikes by a factor of
“We see a time coming when receiving
eight. During those six to eight weeks, a
and packing will operate seven days a
representative from the robotics company
week, 24 hours a day,” he says. “The cuswas on site. “Peak was a real test because
tomer isn’t demanding that today in every
we ran multiple shifts, we were utilizing
city in the U.S., but it’s coming. You can’t
seasonal employees at higher volumes, we
add capability after the fact.” •
Robotics: The future has arrived
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E-comm fulfillment at RSL

When it comes to order selection, autonomous mobile
robotics does the heavy lifting at Rakuten Super Logistics.

R

Picking: There are two picking proSL is in the process of building out a
different kind of network, with a dif- cesses. The first is a conventional pick-tocart process for items that can’t be hanferent style of fulfillment center.
dled by the robots because of their size
Receiving: RSL receives an advanced
or weight. Associates are directed by the
ship notification (ASN) for all incoming
product. When it’s received (1) at the facil- WMS to a pick location (2), where they
ity, it is counted twice and then
scan items to a location on the cart. Once
scanned into RSL’s proprietary
all the items for that cart have been
warehouse management syspicked, an associate rolls it
tem (WMS). Product is
to a staging locaplaced into the stortion, where
3
Pick
age bins used in
modules
picking, and
storage can
be at the

2

4

Storage

Order
fulfillment
and packing

5 Labeling

single bin level
another
or at the
associate
pallet level.
moves carts
1
Receiving
Putaway: Newly received
ready for packing to
and shipping
product can be stored in a reserve
the pack location (4).
storage location (2) or a pick location (3).
The order selectors get an empty
cart and repeat the picking process.
The lowest storage locations within the
Second is the robotic picking process.
pick module are reserved for cartons that
The robot management system receives
will replenish the active pick locations that
and analyzes a wave of orders from the
are serviced by the robots, which have the
ability to adjust their height. The location is WMS to determine the most efficient
travel path. The robots travel to storage
determined by the velocity of a product at
locations, where they retrieve bin—each
the time it is received. That can change—
an item going into reserve storage this week robot carries one bin at a time. Once a
bin has been retrieved, the robot travels
may go into a pick location the following
to an order selector who is directed by
week if demand for that item changes.
10
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Rakuten Super Logistics
Las Vegas, Nevada
SQUARE FOOTAGE: RSL operates a total of 12
e-commerce fulfillment facilities, ranging in size
from 50,000 to 75,000 square feet, with up to six
more scheduled to go live by the end of the year.
PRODUCTS HANDLED: Varies by facility, but
represents the e-commerce marketplace.
THROUGHPUT: Varies by facility and seasonality
SKUs: Varies by facility from as few as 100 to as
many as 1,000,000.
PEOPLE/SHIFTS: Operations are 6 days per week
and the number of shifts vary by the demands of
the season and customer promotions.

the system to pick items (3) from a bin
and put them into bins on a rack. Once
all of the items from the first robot have
been picked, the next robot
moves up and the order
selector repeats the process.
Once all of the items for the
rack have been picked, an associate moves it to packing (4) and gives
the order selector an empty rack. The
robots, in turn, return the bins to a storage location and are then directed to their
next pick.
Packing: In the packing area (4),
a packer scans the cart and is system
directed on how to pack orders. Once
all of the items for an order have been
packed, the shipping container is conveyed to the shipping area, where it
is labeled (5) according to the carrier
selected for that order and then loaded
onto a truck for delivery. •

System suppliers
ROBOTIC MATERIALS HANDLING:
inVia Robotics
SYSTEM DESIGN, INTEGRATION AND
WMS: Rakuten Super Logistics
MOBILE COMPUTING AND BAR
CODE SCANNING FOR PICK TO CART:
Panasonic
LIFT TRUCKS: Toyota Material Handling

mmh.com
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ADORE ME SERVICES:

Small space,

BIG

AUTOMATION

text

Adore Me Services packs a lot of automation
power into a relatively small space to deliver
the right customer experience.
BY BOB TREBILCOCK, EXECUTIVE EDITOR

A

nyone who has watched “Tiny House Hunters” knows
that going small is one of the hottest trends in the real
estate market. Whether it’s baby boomers downsizing
for retirement or young couples simplifying their lives, people are
foregoing McMansions for spaces not much bigger than a New
York City studio apartment. But that doesn’t mean they’re giving
up on McMansion amenities: These little places can be chock full
of granite, tile and hardwood.
A similar trend is taking place in the distribution market, especially around e-fulfillment. While the typical DC featured in Modern Materials Handling is 500,000 square feet or more, retailers
and e-tailers are looking at smaller footprints to get nearer to their
customers. But, like tricked out tiny houses, that doesn’t mean
they’re giving up on automation. The truth is, regardless of the size
of the space or company, e-commerce fulfillment operates at a different pace than store replenishment. Even a small, fast-growing

Christopher Lane/Getty Images for Peerless Media
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MODERN system report

Krutin Shah (center), director of distribution, and his team at Adore Me Services.

Caption
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Adore Me

Merchandise is inspected and prepared for storage in receiving (top) and then
sent to the AutoStore for replenishment (bottom).

e-tailer has to design processes and
systems that meet today’s customer
service level expectations if it’s going to
do its own distribution.
Case in point: Adore Me Services,
the Secaucus, N.J.,-based distribution arm of Adore Me, a fast-growing
e-commerce retailer selling women’s
lingerie, sleepwear, swimwear and
activewear. In 2017, the then fiveyear-old startup set out to build its
first distribution center to control the
customer experience. The result was
a 130,000-square-foot facility across
the Hudson River from the company’s
New York headquarters that packs a
lot of order fulfillment automation in a
comparatively small space.
“We wanted to be as close to New
York as possible, but in a footprint we
could afford and with a system that
could support at least three year’s
growth out of the facility,” says Krutin

14
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Shah, director of distribution. “That’s
where automation came into play.”
The solution designed by the system integrator (Bastian Solutions,
bastiansolutions.com) fits a high-density robotic storage and order picking
system (AutoStore), two automated
putwalls (OPEX Sure Sort) that can
handle about 80% of the facility’s
SKUs, a conventional putwall for the
remaining 20% of SKUs, and conveyor and sortation into an area about
35,000 square feet in size. The rest of
the facility is dedicated to receiving,
reserve storage, packing and shipping,
plus one aisle of flow rack for the
200 fastest-moving SKUs. That area
is directed by pick-to-light and totes
coming from that area are directed to
one of the automated putwalls, the
conventional putwall or a single line
packing area.
While it may be relatively small,

the system manages about
25,000 SKUs with the addition of 500 to 800 new SKUs
a month and fills an average of
5,000 to 7,000 orders per day.
With some 400 cubby locations
each, the automated putwalls
can sort up to 2,400 units per
hour compared to about 300
units per hour in a conventional
putwall.
The order fulfillment solution was designed to grow with
Adore Me in two ways; the
organization can add shifts and,
when that is maxed out, there
is room to add to the automation. More importantly, the new
facility allowed Adore Me to
up its customer service game.
“We’re now able to handle our
demand and provide the customer experience that was designed by
our marketing teams,” Shah says.

Growing pains
Ranked No. 36 on Crain’s 2018 Fast
50 list of fastest-growing companies in
New York City, Adore Me was founded
about seven years ago to take on the
likes of Victoria’s Secret by a Harvard
Business School MBA student. The
company has a customer base of more
than 11 million women, predominately
urban millennials, with 80% of its traffic coming from mobile devices. While
it began as an e-tailer, Adore Me has
added special services, like an Elite
program that ships a selection of three
to five items each month to participants based on their preferences, and
opened two retail locations in 2018
with plans to open more in 2019. In
2017, the last year for which sales
revenues were available, Adore Me
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touched $100 million in revenue.
Like many start-ups, order fulfillment was initially outsourced to a
third-party logistics (3PL) provider.
When the company outgrew the first
3PL’s capacity, it went with a larger
provider. By the end of 2016, it had
outgrown capacity there as well. “When
we left our first 3PL, we were occupying
two aisles of their facility,” Shah says.
“When we left the second, we were
occupying 10 to 12 aisles. We had also
added to our product line, which added
complexity, and we were shipping to
Canada, Australia and the UK.”
More importantly, he adds, the

needed distribution that was flexible,” says Shah. “We didn’t want to
adapt the business timeline to a distribution timeline.”
Things came to a head on
Valentine’s Day 2017, Adore Me’s peak
holiday. “Some customers who placed
orders up to 10 days before Valentine’s
Day didn’t receive them until after
Valentine’s Day,” Shah recalls. Soon
after, one of the co-founders suggested
to the board that it was time for the
company to build its own distribution
center. “The idea was that if we
control our supply chain, we can
control the customer experience, and

facility needed to be near the company’s New York City headquarters.
That led to the New Jersey location
across the Hudson River. The second
was the selection of a warehouse
management system (WMS) that was
right for the operation and integration
with the company Website. The third
was the selection of an integrator with
the best design to meet Adore Me’s
needs. Part of that was coming up
with a design that could meet Adore
Me’s projected needs for at least three
years in a compact facility: Getting
close to New York City meant that a
300,000-square-foot distribution cen-

Totes are delivered to a goods-to-person pick station (top). Items are then transported
to the automated putwall, which sorts them into orders (bottom).

company’s vision was expanding. In
the early days of the start-up, the
focus was on acquiring new customers. As the business matured, the
focus shifted to customer retention
through a superior customer experience. New offerings and retail stores
were on the drawing board. More
emphasis was placed on packaging
and presentation. All of those tweaks
to the business model would have an
impact on distribution operations.
“As our business model evolved, we

16
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we can control our own destiny,” Shah
says. A month later, the team got the
go ahead to build a new DC and a new
distribution team.

Design from the ground up
Building a greenfield facility gave the
Adore Me Services team the chance
to design a solution without preconceived notions or existing systems.
The project, which kicked off in June
2017, unfolded with four big steps.
The first was site selection: The

ter was probably out of the question.
That meant automation was going to
be important. The last was to build a
distribution team from scratch.
“When we started this, our cofounders’ strategy was to design a system that would allow us to start with
one shift, and then expand over time
to two or three shifts,” Shah recalls.
“That would allow us to grow in this
location.” While automation was going
to be expensive up front, done right, it
would reduce the cost per order com-
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they could do the integration,”
pared to working with a 3PL. “A sysGoing live
Shah says. It was a risk, but one
tem was only short-listed if it could
The project had a very aggressive
they were willing to take.
meet that criteria,” Shah says.
timeline. From the kickoff in the early
The reserve storage area is a
Ultimately, the best design was
summer of 2017, Adore Me Services,
combination of rack and floor
a combination of the robotic order
the newly created distribution arm,
storage. Product that is likely to
picking solution, the automated
began manual pick, pack and ship
go soon to the robotic order pickputwalls and rack storage. What
operations in October 2017, but with
ing solution is stored on the floor
sold the team on that combination?
a limited number of orders.
“We looked at a number of
proposals and did a number
of site visits,” Shah says.
Building distribution expertise
“In the end, we have a
dore Me Services’ Secaucus
version of: Stuff Happens. And, acdistribution center wasn’t just a
cording to Shah, “It happened. It took
reasonably large number of
new
facility;
it
was
also
a
crucial
step
us awhile, for instance, to figure out
SKUs for a facility of this
toward building internal distribution
the best way for the AutoStore and
size, plus we’re adding 500
expertise. Going forward, distribution
Sure Sort to work together. But, we
to 800 SKUs a month. We
director Krutin Shah believes those
invested the time and energy to make
needed dense storage to
capabilities will enable Adore Me to
it work, and it’s paid off.”
manage the large number
deliver a superior customer experiTake time to build a culture: Adore
of SKUs, and we needed an
ence as it continues to modify its
Me Services did not flip the switch
efficient way to get at SKUs
business model. What advice does
from 3PL to fulfilling everything from
Shah have for other fast-growing
the new DC on day one. Instead, it
for our order profile.”
companies
looking
to
do
the
same?
transitioned slowly over an eight-month
The decision to use an
Ask lots of questions: “When we
period. In the meantime, it built a small
automated putwall was
asked a lot of questions, we discovmanagement team for the DC; then
the result of looking at the
ered that the solution that ultimately
added a systems expert, HR manager
best way to sort after batch
worked for us was not what we
and safety manager; and finally began
picking. “The traditional
thought we needed going into the
bringing on temporary associates who
way to do that is with a
project,” Shah says.
might turn into full-time equivalents
light-directed putwall,”
Don’t be afraid of a calculated
a handful at a time. By the time they
risk: “The job of most integrators
ceased using a 3PL, there was a team
Shah says. “But, most of
is
to
play
defense,
so
they
all
had
of about 80 associates, including mainthe packages we handle
more risk-averse solutions because
tenance technicians and lift truck drivare small and the average
that’s what they’re used to providing
ers who had been trained internally.
number of items per order
to customers,” Shah says. “We were
“Our premise has been to build a
is small.” One of the intewilling to take a risk, which is how
great culture, a great team and help
grators suggested an autowe ended up with AutoStore and the
people grow their skills with us,” Shah
mated putwall because the
OPEX Sure Sort, which had never
says. “We have now trained a team
technology was originally
been integrated before.”
that can operate the AutoStore, the
Know stuff will happen: We’ve all
Sure Sort or any technology that we
designed for mail sortation.
read
the
more
colorful
bumper
sticker
choose to put in here.”
The manufacturer’s analysis
was that 80% of Adore Me’s
product could go through
that system, with just 20% going
because it’s more efficient to
In fact, Adore Me continued to
to a traditional light-directed putaccess and ship it from there.
work with a 3PL until the middle of
wall. The catch: The OPEX system
Remaining product is stored in
2018 to provide a seamless customer
had never been integrated with an
pallet rack. There is also one area
experience whenever possible. Over
AutoStore system in the past. “Our
of flow rack for picking the 200
the next eight months, the team intesystem integrator was confident
fastest-moving SKUs.
grated the WMS with the Website

A
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In addition to the automated putwall, Adore Me Services also uses conventional putwalls for order consolidation.

and the warehouse control system
and began to build a team of associates. “The original team was me, our
co-founder, an ex-Amazon manager
and other members of our supply
chain team,” Shah recalls. “Then, we
brought on a software systems expert,
an HR manager, finance and inventory
manager and an individual to manage
safety and loss prevention.”
With key people in place, Adore
Me Services began working with
several temp agencies to add associates into the mix a handful at a
time. “We were investing in people
who would stay with us and had the
potential to be trained for the next
level when we brought in the automation,” Shah says.
By February of 2018, a team of
just more than 30 associates was
in place; that grew to about 80
over time. Since then, some have
transitioned from temp to full-time
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positions on the floor, while others
have been trained to maintain the
automation and operate lift trucks.
The automation went live in March
of 2018, roughly eight months after
the kickoff. Before the summer was
out, the 3PL had been phased out.
“We could not have been in a better
spot,” Shah says. “We had our smoothest holiday season in three years and
the fact that we did this all in a very
short period of time gave us a boost in
confidence.”
The full system, including the
automation, has been up and running for nearly a year as of this
story. “We’re still learning today,”
says Shah. In addition to delivering
on Adore Me’s customer experience, flexibility is an important
benefit of the system. For example,
while the solution was designed for
e-commerce order fulfillment, the
AutoStore picking technology is

now also being used to build mixed
item cartons for store replenishment. Once a carton is complete,
it’s delivered to a small value-added
processing center where store tickets and RFID tags are added to get
items store ready. And although
returns are negligible now, Adore
Me’s subscription service is growing
in popularity, which will increase
the number of returns that have to
be processed in the future. To that
end, Shah and his team are investigating ways to use the automation
to handle returns.
“When we were with a 3PL, we
didn’t always understand how difficult it can be to change the distribution process when we changed
the business model. For a company
with an evolving business model,
we now have a very flexible distribution system that we can use to
our advantage in the market.” •
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Putting automation to work

Adore Me Services
Secaucus, New Jersey

Adore Me Services’ new distribution center brings
together automated order fulfillment and sortation.

A

dore Me Services’ New Jersey distribution center relies on robotic
goods-to-person picking and an
automated putwall to fill as many as 8,000
orders per day.
Receiving: When a scheduled delivery arrives at receiving (1), the shipment
is split into inventory for reserve storage
(2) and replenishment of the robotic
order picking system (3). Reserve storage
inventory is audited, inspected for quality and palletized. Once those steps are
complete, the receiver scans the product
into the system and the pallet is ready
for putaway. Inventory for the order
picking system is also palletized for
delivery to an induction location (4).
Putaway: Pallets are picked up by a lift
truck driver, who receives putaway instructions on a mobile computer. Product is
scanned into a rack or floor location in
reserve storage (2).
Replenishment of robotic order
picking system: The order picking system
(3) can be replenished from newly received
inventory for which there is an immediate
need or from floor storage in the reserve
storage area. Pallets are delivered to an
induction station (4) where
associates transfer
items from a carton Shipping 8
into a tote. Once
a tote is scanned
Conventional 5
into the
putwall

warehouse management system (WMS),
it notifies the order picking control system
what to expect. The system’s robots then
put away totes into a storage location.
Picking: Picking takes place
inside a tunnel underneath the order
picking system. On top of the system,
mobile robots pick and place totes on a
conveyor that delivers them to a picking
station. There, operators receive their
picking instructions on a computer
screen and transfer the required items
from a donor tote to a batch-picking
tote. Donor totes are then returned to
the top of the system for putaway back
into storage. Once all of the items for a
tote have been picked, the warehouse
control system determines whether it
should go to one of the two automated
putwalls (6), a conventional putwall area
(5) or a singles line packing area (7).
Order sortation: There are two
different putwall processes.
Automated putwall: When a tote
arrives at an automated putwall (6), an
operator verifies that the tote is expected
at that area. If so, the items are inducted
into the system by way of a conveyor. The
putwall robots sort them into one of 400
cubby locations.

Receiving 1

Singles line
processing

4

Induction
3

2
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Conventional putwall: An operator
scans a newly arrived tote and then directs
it to one of four putwalls (5). There,
operators are light directed to put the
contents of the tote into cubby locations.
Packing and shipping: A green light
alerts an operator at the automated putwall
(6) that an order is complete and ready
for packing. The items are removed and
conveyed to packing. There, items are first
placed in an Adore Me shipping box. Next,
the box goes to a packout station where
tissue paper is applied. Finally, the box is
closed and a label is automatically printed

System suppliers
SYSTEM INTEGRATION: Bastian Solutions
ROBOTIC ORDER PICKING SYSTEM:
AutoStore
AUTOMATED PUTWALL: OPEX
CONVEYOR & SORTATION: Bastian
Solutions and Hytrol Conveyor
WMS: HighJump
MOBILE COMPUTING: Zebra Technologies
LIFT TRUCK: Raymond
RACK AND SHELVING: UNARCO Material
Handling
PRINT AND APPLY: Panther

6 Automated putwall

7

Reserve storage

SIZE: 130,000 square feet
PRODUCTS: Apparel
SKUs: 25,000
THROUGHPUT: 5,000 to 7,000 orders
per day
SHIFTS: 2 shift per day/5 days a week;
1 shift/2 days per week

and applied. Packages are sorted on the
shipping conveyor (8).
Once all the items for an order
are in a cubby at the conventional
putwall (5), an operator removes the
items and places them in an Adore Me
Robotic order picking shipping box. From there, the order
is completed and sorted to shipping
just like an order coming out of the
automated putwall. Single line orders (7)
are packed in a shipping container and
sorted to shipping (8). •
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How mobile robots
boost productivity
While autonomous mobile robots can reduce the labor
requirement that warehouse operators often struggle to fill, in
many cases, AMRs are deployed to work alongside humans—not
in place of them. Find out why a Lockheed Martin warehouse that
fills orders for aviation parts deployed mobile robots, and how
they’re viewed as helpers by their human co-workers.
BY ROBERTO MICHEL, EDITOR AT LARGE

AMRs help productivity by automating long-range materials transport tasks,
or by guiding human pickers along efficient, dense pick paths.
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ust a few years ago, autonomous mobile robots
(AMRs) were the new kid on the technology block.
Only a few vendors were in this space, targeting
large distribution centers focused on e-commerce, and
one of these vendors (Kiva) got bought up by the biggest
e-commerce player of them all—Amazon.
Today, dozens of vendors offer AMR solutions, and others offer piece-picking robotic arms. There are different
AMR approaches, too. Some solutions follow a “goods-toperson” principle in which robots bring mobile shelf units
filled with items to a workstations, while other AMRs meet
up with human pickers in the aisles to guide them through
a set of picks within a relatively dense section of the
warehouse. In either case, the goal is to vastly reduce the
amount of walking or “travel” that takes up much a warehouse associate’s day.
Going forward, more projects may involve mobile robots
bringing goods to collaborative picking arms, thus taking
over the picker role to a larger degree. But in many AMR
deployments to date, the robots work in combination with
human pickers. Yes, AMRs do reduce the labor burden by
reducing travel, but given the labor shortage many DCs
are struggling with, the focus is centered on leveraging the
robotic automation to do away with non-value-added travel,
thus making human pickers more productive or available
for other tasks.
Analysts see the AMR market as growing rapidly, even
faster than the strong growth for fixed types of warehouse
automation. According to a study by LogisticsIQ, the AMR
market stood at about $650 million in revenue in 2018,
but will grow nearly tenfold by 2025 to reach $6.8 billion
in sales. That’s a compound annual growth rate (CAGR) of
37% through to 2025, driven largely by the need to bring
greater efficiency, speed and accuracy to e-commerce fulfillment, according to Avi Gupta, an industry analyst with
LogisticsIQ.
“The main driver of rapid growth for AMRs is e-commerce, which is growing very rapidly,” says Gupta. “With
e-commerce today, there’s more focus on same-day delivery,
as well as online ordering of groceries, which is going to
further drive up the need for automation. Generally, companies are interested in using AMRs because they need to
reduce the cost of order picking, and make order fulfillment
more accurate to reduce the rate of consumer returns.”

Bots as helpers
For companies deploying AMRs in DCs, robotics is often
seen as a way to make the human labor you can secure
mmh.com

more productive, rather than try to run a fully automated
DC. That makes mobile robots more like co-workers than
gear that is going to “automate” associates out of jobs.
This has been the experience at Lockheed Martin Corporation, where its use of AMRs has forged a tight working
relationship between the workers and the robots. The warehouse associates even have names for the bots, who they
see as helpers rather than competition.
The monikers for the robots include Louie, Amy, Keoki
and Little Joe. They draw on the names of key leaders
who helped bring the robotics deployment about within
Lockheed Martin’s Rotary and Mission Systems group, says
Corey A. Cook, senior program manager and solution architect for Lockheed Martin.
The nicknames also highlight the level of bonding
between the workers and the robots, who lead the warehouse associates through order picking tasks in a way that
lessens their travel time and increases their productivity.
Worker buy-in for the deployment was something the project aimed for from the start.
“It was very important to us that we had acceptance
by our workforce for the robotics solution,” says Cook.
“One of the main areas of feedback we’ve heard from
them is that the robots take a lot of stress off their job
tasks. We’ve been about a year into this deployment, and
as part of our review of how things were going, we asked
the workers, ‘what do you think?’ and to a person they
said, ‘I cannot work without them [the robots]. They
make my life so much easier.’”
Bethesda, Md.-based Lockheed Martin is a global
security and aerospace company. Its Rotary and Mission
Systems group provides consumables and spare parts to
the U.S. Air Force under what is known as an Industrial
Product-Support Vendor or “IPV” program. The AMR
solution from 6 River Systems was deployed to support the
fulfillment operations for this program, at a distribution
center in Oklahoma City, Okla., that ships parts to various
Air Force maintenance facilities.
The DC went live with eight mobile robots, replacing
a process in which associates picked parts to a cart using
a pick list generated by Lockheed Martin’s customized
warehouse management system (WMS). While not a largescale AMR deployment, since going live in early 2019, the
solution has generated strong return on investment (ROI)
metrics and attracted interest within Lockheed Martin for
broader AMR use.
Perhaps most impressive, the AMR deployment is
credited with up to a 381% increase in lines per hour
Robotics: The future has arrived
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(LPH) picked, and overall ROI for the
system was achieved in nine months.
According to Cook, the big jump in
LPH comes from a combination of
factors, including much less travel
by warehouse associates, as well as
on-screen directives from the robots.
These instructions show the worker
what to pick next and in what quantity.
With close to 100,000 stock keeping
units (SKU) in the Oklahoma City DC,
the ability of the robots to accurately
lead associates through efficient pick

Some mobile bots use flat screens
to guide workers through picking
and verification steps quickly and
accurately. This tends to build a tight
working relationship between the
bots and their human coworkers.

paths and present visual cues for order
selection were keys to driving up LPH.
“The main benefits come from
how the robotic platform and its
software are able to lead the worker
effortlessly to the correct location
in the most efficient manner,” says
Cook. “Then, the robots show
where parts are on a shelf, the
exact amount needed, and prompt
the worker through the pick and
verification process. All those
18
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things tied together have added a
tremendous degree of efficiency.”

Integrated to WMS
AMR solutions are systems rather than
commodity equipment. Many mobile
bots may look similar, but they often
vary in the workflow methodologies they
support, in attachments and payloads
they are designed to work with, as well
as in software capabilities. With 6 River
Systems’ solution, the robots, which are
referred to as “Chucks” by the vendor,
support a directed workflow approach in
which the bots work alongside human
pickers, leading them through the picks
along an optimized path, giving them
instructions, and transporting completed
pick containers to the next point in the
fulfillment process, eliminating longrange cart transport. Once a worker is
done filling up one Chuck, another one
shows up nearby with a fresh set of work
to complete.
To make this process effective, the 6
River platform needed to integrate with
Lockheed Martin’s WMS, which Cook
says was relatively easy to set up using
application programing interfaces. This
integration allows the robotic software
platform to dynamically decide on
the best pick paths, and comply with
Lockheed Martin’s inventory rules,
which can be complex.
For example, says Cook, under the
IPV program, some inventory is owned
by the program, and some is owned by
the Air Force, so the robotic solution
needs to abide by these ownership rules
while still coming up with efficient pick
paths. With the integration in place,
Cook adds, warehouse workers don’t
have to worry about whether picks are
happening at the correct location.
The full deployment took three
months, including integration to
the WMS and adjustment of some

warehouse picking procedures and
minor material flow details. Cook
says the deployment team wanted to
take the time to do things like reduce
duplicative SKU locations and adjust a
few material flow factors like some of
the receiving points.
“We definitely wanted to leverage
6 River Systems’ expertise in terms of
them suggesting some best-in-class
ideas about material flow,” says Cook.
“And, because the system is line-item
driven, you need to be very in tune
about having effective warehouse
procedures. The deployment really
forced us to look at those under a
microscope and see what made sense.”
With warehouse procedures finetuned, and the WMS integrated with
the Chucks, the directed workflow
itself is fast and accurate, reports Cook.
Duplicative locations for the same SKUs
have been reduced, and workers can
trust the robots to lead them through
picks and verification steps with minimal movement. “The way the robotic
solution is designed, it’s a fluid motion
for the workers,” he says. “They’re able
to see instructions, pick the part in the
right quantity, verify the pick, and place
the item or items in the right location in
the container, using a light-up feature
that shows them where to place it. The
worker doesn’t have to pause to think
through each step—and that’s the key to
the speed and accuracy of this system.”
In terms of service levels, the
faster, accurate picking has decreased
warehouse cycle times from what could
be as long as 70 hours for some orders
to no orders taking longer than 20 hours
from order placement to departure from
the DC. That cycle time may seem long
compared to some DCs focused on
consumer goods, but given the many
specialty piece parts and non-standard
inventory ownership rules the Lockheed
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Martin DC deals with, the improvement
in cycle time is significant. “We’ve seen a
tremendous improvement in turnaround
time and that has certainly made the
customer happy,” Cook says.

Gaining worker buy-in
To ensure the warehouse workers
would be on board with the robotics
choice early on, the project leaders
brought warehouse associates into the
selection process. The frontline workers reviewed the AMR options the
team had identified as having potential
and agreed the 6 River Systems solution seemed to be a good choice.
They particularly liked the fact that
it was a collaborative robotic or “cobot” approach that centers on accelerating workflows for human workers.
“The co-botting approach was clear to
everyone,” says Cook. “We were able
to show that the system was going to
make them perform better.”
The mobile robots have integrated
flat screens with a streamlined user
interface to guide workers through picks
and verification steps. Cook says it took
about 10 minutes for him to learn the
basics of interacting with the system.
Full training for warehouse associates is
a bit more involved, but still something
that can be mastered in a few hours, as
opposed to learning paper-based procedures or complicated navigation menus
on wireless devices.
Another key benefit of the system
is that it generates detailed analytics
about warehouse picking processes
and inventory levels and movements.
The Oklahoma City DC uses this data
for various purposes, from metrics
visibility for supervisors, to fine-tuning
inventory positions, and knowing which
workers are performing above average.
By comparison to largely manual order
picking processes where data collection
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can be overlooked or very basic, a
mobile robotics platform is constantly
generating data about what the robots
did, what orders or materials they helped
pick or transport, pick paths and cycle
times, and which warehouse associates
were working alongside them.
In the case of the 6 River Systems
robots in use at the Oklahoma City
DC, the system-generated data
supports “gamification” of picker
performance, so that managers and
front-line workers can see how they
are doing against average performance
rates. “It’s a way of highlighting who
your best performers are,” says Cook.
“The managers can see, ‘yes, this person
is performing at a level well above par.’”
Long term, says Cook, his hope
is that broad-based use of AMRs
will help warehouse processes keep
pace with the trend toward predictive
maintenance in aviation. Within the
latest aircraft, sophisticated sensors are
permitting aircraft systems to predict
when issues are about to arise and
trigger orders for parts. If warehouses
are stuck with only semi-automated
or paper-based processes in this era
of predictive maintenance, it’s going
to be much harder to react quickly to
requests compared with having an AMR
platform that generates real-time data on
fulfillment activity.
Call it Industry 4.0, or a digital loop
between smart aircraft and smart spares
fulfillment, but Cook sees robotics
as being able to facilitate actions like
instant stakeholder knowledge of when
replacement parts have been picked,
packed and shipped. “My vision is
to meld the two worlds together—
predictive maintenance and sensors
in aviation, and sensor-based robotics
processes in the warehouse,” says Cook.
“I see that as being the future, not just
for fulfillment centers in the aviation

The Chucks support a directed workflow
approach where the bots work alongside
human pickers, leading them through
the picks along an optimized path, giving
them instructions, and transporting
completed pick containers to the next
point in the fulfillment process.

industry, but in almost any industry.”
The success of the AMR deployment
in Oklahoma has Lockheed Martin
considering broader use of AMRs, says
Cook, but plans for further use haven’t
been finalized. Other groups within the
enterprise also are examining the success
of the robots in this early test, and evaluating ways to use mobile robots for other
logistics efficiencies.
To get the most out of AMRs, Cook
believes it makes sense to work with
the vendor to fine-tune warehouse
procedures before the robotics goes live,
thus maximizing the ability of the AMR
platform to select optimal paths to match
incoming orders. He also recommends
that when evaluating AMRs, it’s worth the
effort to obtain buy-in from some of the
warehouse associates who will be working
hands-on with the robots. “For us, it was
good knowing from the very beginning that
they were part of the program ownership
process and it was their choice, too. They
were the ones that would have to work
with it 24/7, so it made sense to bring
them into the process.” •
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Palletizing

SOLVING THE

PALLETIZING
PUZZLE

Palletizing presents an interesting microcosm of digital
transformation, where data about products, machine performance
and manual labor must work in concert.

D

BY JOSH BOND, SENIOR EDITOR

espite all the moving and shaking
in each-picking applications,
pallets underpin the majority of
storage and transportation. In a connected
facility, optimal palletizing means the
flexibility to satisfy customers by efficiently
building, stabilizing, storing, loading,
moving and presenting those pallets.
Palletizing can be broken into two broad
segments: manufacturing and warehousing.
Production lines producing pallet after
pallet of a single SKU are already largely
automated. Manufacturing is predictable,
and even with packaging changes you have
some time to react and modify equipment,
says Matt Wicks, vice president of product
development for Honeywell Intelligrated.
However, in distribution and retail
warehousing, the challenge of palletizing
automatically is different, he says, so some
manual labor is almost always needed.
“If a mom and pop company is making
widgets, they don’t need a highly automated
system to do that,” Wicks says. “But, as
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order volume increases, many can’t support
staffing levels so they look at automation.
When palletizing, it gets to the point where
they just can’t do it all manually.”
Historically, return on investment was the
primary driver for investment in conventional
palletizing equipment. Lift assists, lift tables
and the like can help address ergonomic
concerns, repetitive strain injuries and injury
claims. Ray Cocozza, president of Conveyco,
says employee welfare is still a big concern,
but the labor shortage is pushing companies
away from justifying investment solely on
ROI.
“It’s hard to find people to work these
jobs, and for those you can find, you want
to provide a good work experience, so it
comes from both directions,” says Cocozza,
who emphasizes that software and data are
the keys to ensuring the palletizing function
works in harmony with upstream and
downstream processes. The latest software
is more capable, he says, and can process
and group work in such a way as to minimize
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When labor is hard to come by, even small operations
are considering automated palletizing solutions.

inefficiency between processes.
“In the 1980s, the thinking was
‘give me 4 miles of conveyor and we’ll
have enough to get stuff out the door.’
Now we’re able to take the complexity
of mechanization out of the equation,
because we can more intelligently
release work and process it within the
four walls,” he says. “It comes down to
being able to use software to arrange
and sequence work so that resources,
whether human or mechanized, are
utilized optimally.”

The foundation of pallet building
It all starts with data, Cocozza says.
SKU attributes are particularly critical
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data points, like crushable items that
can destroy a pallet if placed near the
bottom or caustic items that can ruin
product if punctured toward the top.
The complexion of products within an
order and within a pallet matters, he
adds. Depending on what outbound
loads look like, the data will help inform
a suitable amount of automation to
make it work. Of course, the quality of
product data varies from client to client,
Cocozza says.
“Do they have the maturity and
control back through their supply chain
so they know things about the geometry
of products and other attributes unique
to each SKU? Is that information held

anywhere?” Cocozza asks. “Will it be
practical to go through and capture that
data for a larger automation project?
It’s a different project if you’re handling
thousands of SKUs or if it’s closer to
100,000.”
Raw product data isn’t always helpful
without some context. Mike Khodl,
vice president of global solutions
for Dematic, says SKU variables are
one of the biggest problems in every
sector. For example, a SKU database
might indicate a belt is an inch wide
and 40 inches long. Then, there’s the
difference between a normal bottle and
a promotional one with 30% more. A
human can easily stack these items, but
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89% cube, and
as long as you
don’t weigh
out before
you cube
out, that’s
extremely
valuable given
transportation
costs and
trucking
labor.”
Of course
palletizing
is not just
Coordinated by intelligent software, ergonomic palletizing
an outbound
operations can address variability in SKUs and volume.
strategy, Khodl
adds. A discount apparel retailer, for
automation needs all that info.
example, might receive in bulk and
“There are a lot of conversations
need to palletize on the inbound side
about how to do that,” Khodl says.
“There’s a lot of database cleanup, and to feed into reserve storage. A liquor
some operations have teach-in stations distributor might need to palletize
a shipment of wine floor-loaded in
where they take a SKU every so often
shipping containers. In a crossdock
and validate it. But imagine 15,000
application, it might make sense to
SKUs, and it takes 3 minutes to test
build those rainbow or mixed-SKU
each one. Develop an operating plan,
pallets right at inbound. You could
because you’re not going to do it in
also pre-build parts of a pallet with
one fell swoop every year, but you can
an eye toward a likely future order,
continuously update.”
Khodl says.
After collecting detailed product
data, each company has to decide how
to use it to build pallets. Depending
Bend, don’t break
on the industry, Cocozza says, pallets
Some palletizing work is done
could be assembled in a store- or
manually all the time, Khodl says.
aisle-friendly sequence. Promotions
An automated mixed-case palletizing
might call for case logos to be oriented machine builds perfectly sequenced
outward for presentation of the
pallets, but—with all the same
entire pallet in a store. Whatever the
upstream technologies—an ergonomic
industry, pressure exists to build the
manual palletizing station might make
densest possible pallet to optimize
more sense. “We often mix the two
transportation spend.
together in a solution,” Khodl says,
“One of the big elements of a
“because not all SKUs are conducive
good palletizing solution, whether
to automation.”
ergonomic or robotic, is how it
“In the last three years, we’ve gone
impacts cube utilization for outbound
from 85% of SKUs to 92% to 95% that
trailers,” Khodl says. “It’s very cost
can be automated,” Khodl adds. But,
effective when you go from 75% to
it’s an ongoing challenge because of
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factors like weaker packaging with
less cardboard and plastic can be a
problem for machinery, he adds.
A lot of mixed-case palletizing
solutions are focused on grocery,
but there are many deployments in
general merchandise as well, Khodl
says. Ergonomic palletizing stations
might feature a vacuum assist, slide
rails around the station, or the ability
to accommodate one or two workers to
manage rates.
Plenty of operations rely on double
or triple pallet jacks in aisles. It’s a
conventional way of batch picking
mixed pallets, but Khodl says it’s
hard to scale up. The next level is
an integrated unit load automated
storage and retrieval system (AS/RS)
to dynamically face pallets into a pick
slot, which optimizes the picker’s
travel distance. The software must be
ready to manage the inventory of those
dynamic slots and provide visibility to
the order-processing layer to quickly
optimize those slots. The next tier of
sophistication is a multi-level pick-tobelt module, and the same AS/RS can
handle multiple tiers. This still doesn’t
support a sequenced pallet at the case
level, Khodl says, but it might support
grouping by family.
In an automated or fully integrated
solution, an AS/RS manages full pallet
storage, with an automated delivery
process to an automated forward pick
machine, which could be a shuttle,
mini-load or Autostore. The automated
forward pick system selects individual
singulated case items and sequences
them so they can be ergonomically or
automatically palletized. Khodl says
this adds another level of complexity
on the software side; it has to manage
individual sequences for all orders,
keep replenishment triggers working
properly for the work-in-process
mmh.com

automated buffer, and coordinate some
looking at an integrated packaging line.
“You don’t have to set up each
automated method to depalletize into
Little hidden gems can emerge,
machine sequentially,” Baumeister says,
cases and route into the automated
Baumeister says, like the frequency
“the system sets up automatically in
forward pick area.
of finished pallets at pickup positions
parallel. If you’re in an environment
However simple or sophisticated the
waiting for forklifts, or a slip sheet roll
where there is a higher frequency of
system, the products it handles will
that isn’t refilled and the line sits idle
batch changes, that can easily add up to
change. That’s why Pieter Feenstra,
for 10 minutes.
double-digit productivity gains.”
chief executive officer of the system
“Without human input, the system
At Honeywell Intelligrated, Wicks
integration business unit for Körber
doesn’t recognize something needs to
agrees the ability to change over quickly
Logistics, says it’s essential that
be done,” Baumeister explains. “If the
and reconfigure operations is a key
palletizing equipment be future-proof.
operations team is on its toes, though,
enabler to palletizing solutions.
The trick, as always, is to find the sweet and is measuring, they can set alarms
“It seems pretty straightforward,”
spot between what is
Wicks says, “but years ago
and what might be.
you would write the pallet
“A robotic arm
pattern and when a change
has a fixed maximum
was needed a sophisticated
throughput, so maybe
robotic engineer had to
you start with a big
come in. It could take
one and ramp up
weeks to adjust to a
throughput over time,”
new pattern. Now users
Feenstra says. “This is a
themselves can quickly
big pain point because
make changes over the
customers are wary to
course of a shift.”
invest in high-speed
Feenstra notes that
technology
more customers are taking
before the volume
proactive approaches
is actually there.”
to maintenance as
Another option,
digitalization continues.
Feenstra says, is a
Customers increasingly
modular palletizer
demand connected and
Palletizing is largely automated in production facilities, but the latest
with a base machine
intelligent
systems because
technologies can also handle a dynamic warehousing environment.
that handles four layers
they prefer to know when
per minute. It can be
a component is due for a
upgraded to six and then again to 10
maintenance check rather than waiting
or notifications and can see statistics
layers per minute, all in the same
until it breaks down.
on how the operation is performing
footprint.
“We all supply machinery,”
beyond the machines. Maybe the
Baumeister adds, “but in the future the
line is available but not materials—or
software is providing the intelligence
some other technical situation. Once
Maintenance
of the machine, and software can
identified, you can then prevent those
As throughput increases, so does the
improve how comfortable the user
issues.”
impact of downtime.
is interacting with the machine.
He describes a modular software
Managing product data is one thing,
Characterized by how comfortable it
but the data from the machinery itself is suite for palletizing and packaging
is to operate, set parameters, access
also rich with value. Gregor Baumeister, equipment that enables machines to
and digest information, factors like
communicate with each other more
head of the palletizing and packaging
user experience and human/machine
systems division for Beumer Group, says effectively. For example, product
interface are driving technology
changeovers will prompt the entire line
the key is not looking at systems from a
acceptance.” •
to adjust itself to whatever it’s running.
single machine perspective, but instead
mmh.com
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INDIANA UNIVERSITY HEALTH
builds a supply chain (and a DC)
To drive efficiency, Indiana University Health created
its own procurement, logistics and distribution
network. The centerpiece is a highly automated
300,000-square-foot distribution center.
BY BOB TREBILCOCK, EXECUTIVE EDITOR

I

n recent years, a handful of high-profile hospital
systems, including the Cleveland Clinic and
Utah’s Intermountain Healthcare, upended the
traditional healthcare distribution model, which
relied on large, third-party distributors to purchase,
inventory and deliver medical supplies to hospitals,
clinics and doctor’s offices, often on a just-in-time
basis—at a cost.
Instead, they have created their own supply
chains to manage those processes. Add Indiana
University Health to that list. The largest healthcare
provider in the state is in the midst of “transforming
hospital supply chain distribution through consolidation and automation” by bringing all of those activities in-house along with a professional supply chain
management staff.
“Three of the positions on my team did not
exist when I got here in 2015,” says Dennis
Mullins, senior vice president of supply chain
operations, who was charged with making the
transformation complete.
The centerpiece of that transformation is a
300,000-square-foot Integrated Service Center in
Plainfield, Ind. In addition to housing the healthcare
system’s order fulfillment and distribution activities, with office space for the corporate supply chain
team, it brings together records keeping, inventory
management, logistics, fleet services, equipment
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planning and non-acute services in one building. They
are planning to provide future services to pharmacy,
laboratory, print services, homecare, physician offices
and IT services.
The distribution operations was designed by a system integrator (Swisslog, swisslog.com), and the highly
automated facility features:
• a robotic storage and goods-to-person
picking solution (AutoStore, autostore.com)
with 7,632 bin locations and four
goods-to-person workstations;
• a pick-and-pass module with four zones;
• 950 feet of conveyor and sortation; and
• 21 aisles of rack and shelving storage with 8,500
full pallet locations and 2,500 case locations.
All told, the facility manages 3,400 stock keeping
units and fills 600 requisitions a day, handling 265,000
units. The total investment was more than $9 million.
Having gone live in July 2018, the Integrated
Service Center is currently serving 16 hospital
locations around the state. But the transformation is not complete. Over time, Mullins and his
team expect to extend services to the rest of the
network. “We have 500 non-acute doctor’s offices
and surgical centers in our network with more
than 1,000 potential delivery locations,” he says.
“We will be developing a solution to ship small
packages using 3PL providers to those locations.”

mmh.com

Left to right: Zina Crump, Kumbia Lewis, Dennis Mullins,
Jennifer Alvey and Derrick Williams.
Joe Robbins/Getty Images for Peerless Media
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traditional thirdparty distribution
model by developing their own
procurement
departments to
contract directly
with manufacturers and creating
their own distriThe heart of the distribution center’s processes is a robotic
bution
and logisstorage and goods-to-person picking system.
tics networks.
That, of course, requires the development
The new approach is already contributing
of a new set of core competencies.
to the bottom line: “We set a target of $4.2
That is the place Indiana University
million in savings for the first year, and we
Health, the state’s largest healthcare proexceeded that number,” Mullins says. He
expects a total payback in less than 2.5 years. vider with 16 hospitals and some 500 practitioner offices and surgical centers, found
itself in 2015 when Mullins was brought
Change the model
on board. “We had a traditional distribution
“It all started with a rainstorm.” That’s how
Mullins remembers the chain of events that model,” says Mullins, who adds that the
led to the new Plainfield distribution center. hospital system had a 10-year relationship
with a major medical supplier.
However, the pressures on the healthcare
In the old model, the distributors delivindustry played a significant role.
ered bulk shipments to central distribution
If you pay some or all of your medical
areas and two regional warehouses along
expenses, you know the cost of healthcare
with just-in-time deliveries of products
has been on the rise, often at a rate that
ordered in low units of measure—instead
exceeds other areas of the economy. That
of a case of 24 bags of IV fluid that might
hasn’t translated into price growth for hossit on a shelf, a hospital could order just
pitals, which are under pressure to simultasix bags delivered the next day to a specific
neously do three things: increase revenue,
supply room. While convenient, those types
decrease costs, and do one or both while
of services came at an additional cost.
maintaining or improving patient care.
He and Jennifer Alvey, the executive
That, after all, is job one.
director of supply chain strategic sourcThe need to increase revenue has
ing, say that issues related to supplier drug
resulted in a spate of mergers and acquisishortages—a hot topic in the industry—or
tions across the industry, as hospitals that
additional fees for just-in-time delivery of
previously operated independent of one
low unit of measure items were a concern,
another merge or are acquired by larger
but they weren’t unhappy with their displayers, such as university health systems.
tributors’ performance. “It is just that the
Between 2004 and 2014, the number of
model of using a third-party distributor is
hospitals that were part of a health system
antiquated for a system of our size,” Mullins
rose from 2,668 to 3,183. Similarly, private
says. By contracting directly with manufacpractitioners—the Marcus Welby’s of the
world—are closing their practices and going turers, he estimated the potential savings
from “2% to 10%.”
to work for these health systems.
One day, Mullins and his operations
Meanwhile, the need to cut costs has
team were touring a central storage
led major hospital systems to change the
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building and discovered it had sprung a
bad leak during a rainstorm that damaged medical records. It wasn’t the only
building in need of repair. Mullins took
a bunch of pictures and met soon after
with his then boss, Dennis Murphy, who
is now the company president.
“He asked me to put together a shortterm and long-term perspective, and I began
to put a business case together for consolidating all of our operations,” Mullins says.
“The clear message I wanted to send is that
we didn’t need to just replace a warehouse;
we needed a true distribution center.”

Build the team
Mullins says he completed the business
case in early 2016. One of his first steps
was to expand the operations team. “When
I got here, there was just one executive
director, and this was a job that was too
much for one person,” he says. “I needed
the right level of expertise for the new
model. That took three months.”
Today, he has four executive directors on
the supply chain team. Along with Alvey,
the team includes Kumbia Lewis, the
executive director of supply chain operations who works with the hospitals; and
Derrick Williams, the executive director of
supply chain logistics, who oversees the distribution center. Zina Crump, the executive
director of transformation, supply chain, is
a recent addition to the team.
While Alvey’s team was developing
procurement best practices around the
health system’s needs, Mullins, Lewis and
Williams began to develop a plan for a new
distribution center. “The three of us had
been in organizations with a model similar
to what we wanted to develop,” Mullins
says. “We knew what good looked like, and
we wanted to do better than that.” And, he
adds, that while bringing efficiencies and
savings was important, those couldn’t come
at the expense of patient care. Alvey, for
instance, wanted to better manage inventory to reduce or eliminate medical supply
mmh.com

stockouts. “Instead of putting in an order
for an SKU and finding out that it’s on
four weeks backorder, we can now keep
four weeks of inventory on the shelf for
critical items,” she says. “That improves
patient care and sequesters stock for
our patients. It allows us to allocate
resources and develop a plan prior to
running out of items.”
The same held true for the distribution center. “We understood that we were
designing a distribution center, but we
provide healthcare. We always kept that
at the forefront,” Mullins says.
A first criterion was location. “We
wanted a location that was good for
transportation and also close to the
airport so we could get deliveries from
FedEx and UPS,” says Williams. When
it came to materials handling and order
fulfillment technologies, a priority was
placed on solutions that enabled piece
picking of low unit of measure items at a
high rate.
Mullins says that from the beginning,
he knew he wanted robotics and goodsto-person picking technologies. As part
of its due diligence, the team did visit
other healthcare provider facilities as
well as facilities operated by companies
outside of healthcare, such as Walmart
and Amazon. And, they considered other
technologies, such as RFID for inventory management and automatic guided
vehicles for non-value-added travel.
Williams adds that prior to the site
visits, they mapped out their processes
as if they already had the technology in
place. Some of the facilities they visited
had a robotic storage and goods-to-person solution in place. “We visited a large
medical supplies distributor in the Midwest to see how they used the solution
and visited other facilities to see how
they trained their operators to use the
system,” he says. “One of the important
things is that with the goods-to-person
solution, you can train someone in a day.”
mmh.com

Going live

new and unfamiliar system. “Initially,
they over-ordered because they were
The new teams were in place and the
afraid of what could happen,” Lewis says.
systems operable in May of 2018. Part of
“We accepted that and had to do a lot of
the training process involved bringing in
planning. Today, they are learning to trust
six experienced associates from the hosthe system. I can’t say enough about the
pitals because they understood the prodcross-functional planning of our team.”
ucts being handled, and they understood
Today, associates are picking between
the patient-centered culture. “Our focus
150 to 180 lines per hour per person.
is on quality, and connecting our associAll told, that translates to an estimated
ates to patient care,” Williams says. “We
want them to understand that they’re not 265,000 units a day. To get started with
automation, Indiana University Health is
just picking canned goods. What they do
contracting with its solution provider to
could help their father, their brother or
their mother.
When we ask
Product is staged for putaway into storage.
our team what
keeps them
here, they tell
us it’s that
connection to
the patient.”
The system
officially went
live on July
10, 2018. For
the first 45
provide maintenance. “We trained four
days, it serviced three hospitals located
of our staff members to troubleshoot the
in one region. The first order was about
robots and goods-to-person stations,”
200 lines. After that, they brought the
Mullins says. “However, two of our
remaining hospitals on board and phased
solution provider’s employees work in a
out the distributors on a staggered basis.
nearby hospital to maintain the tubing
“We had some bumps and bruises as
system, and they’ve been trained to work
with any go-live,” says Mullins. “But by
on the robots. They can be here in an
December 2018, we had all 16 hospitals
hour if we need them.”
live, and we’re picking 6,000 lines a day.”
With a year of operations under the
During that six months, Alvey and
new supply chain team’s belt, Mullins
her team worked to bring manufacturers
says there’s still a lot to be done to roll
onboard while winding down relationoperations out to doctor’s offices and
ships with distributors as the implemensurgical centers. But, given that logistics
tation rolled out across the network.
represents 37% of the system’s operating
“Now that we’re working across the netcosts, supply chain savings are already
work, we can do more around demand
planning, contracting and inventory man- having an impact. “The model of care is
changing and will continue to change,”
agement,” she says.
Similarly, Lewis’s job was to work with he says. “Our goal is to be a strategic
imperative to the success of Indiana
the hospitals themselves as they transiUniversity Health. We’re positioned to
tioned from working with long-time and
trusted vendors to ordering from a brand- do that.” •
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More automation, please
Modern’s 2019 automation survey proves that more
warehouses and DCs than ever are interested and investing
in automated materials handling equipment.
BY BRIDGET MCCREA, EDITOR AT LARGE

A

s robots, automated equipment, artificial intelligence (AI) and other advanced technologies continue to make their way into the world’s warehouses and DCs, the number of companies using them
is also proliferating. Driven by the need to manage high-velocity operations with limited labor resources
while meeting the ever-changing needs of their customers, more companies are looking to automation to
help them solve their most pressing fulfillment problems.
Modern’s 2019 “Usage and Implementation of Warehouse and DC Automation Solutions” survey more
than proves this point and paints a picture of a distribution landscape that’s ripe for innovation. Conducted by Peerless Research Group on behalf of Modern, the survey assessed usage and purchase intentions for automation systems and solutions being used in warehouses and DCs.
When evaluating such systems, companies say their top priorities are durability, reliability and uptime
(90%); support/service response time (82%); total cost of ownership (TCO), return on investment (ROI)
and maintenance costs (81%); and integration and compatibility with existing equipment (72%). Other
key considerations are parts availability, risk of obsolescence, purchase price and warranty program.
Asked about the automation they currently have in place, 42% of respondents have either fully or
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partially automated conveyance,
while 38% have fully or partially
done so with their labeling operations. Other functions that have
been automated include reporting
(57%), replenishment (35%) and
packaging (23%). Over the next two
years, 61% of companies want to
improve their warehouse capacity utilization, 59% their picking efficiency,
and 55% are interested in better
order accuracy. Other areas ready for
improvement include labor reduction,
throughput and packaging.

Picking and packaging

How important are each of the following when evaluating
automation systems and solutions for possible purchase?
Durability/Reliability/Uptime

90% 10%

Support/Service response time

82%

Total cost of ownership/
ROI/Maintenance costs

81%

Integration/Compatibility
existing equipment

72%

Parts availability/
Risk of obsolescence

68%

Purchase price

62%

Warranty program
Scalability

55%
46%

16%

2%

19%
25%

3%

30%

2%

36%

2%

43%

2%

50%

4%

In describing their order fulfillment
operations (picking and packag45%
49%
6%
Solutions are turn-key
ing), survey respondents say 49%
Relationship/Past experience
of those activities are mostly or
41%
45%
14%
with vendor, provider
completely manual, while 42% use
Innovative/
38%
56%
6%
a mix of automated and manual
Leading edge solutions
processes. Just 4% of companies
Green/Environmentally
22%
66% 12%
friendly/Energy efficiency
consider their fulfillment operations to be “highly automated.”
Very important
Somewhat important
Not at all important
The highest percentage of order
fulfillment activities (79%) are used
Source: Peerless Research Group (PRG)
for warehousing and storage, with
58% being used for individual pickHow would you best describe your order fulfillment
ing, packing and shipping in wholeoperations (picking and packaging)?
sale distribution fulfillment. When
asked which order fulfillment activities they’d like to enhance over the
Highly automated 4%
next two years, companies point to
A mix of automated
full and mixed pallet load fulfillment
and manual processes 42%
(59%); individual picking, packing
Mostly or all manual 49%
and shipping in wholesale distribution fulfillment (57%); and case and
Not applicable 5%
mixed-use fulfillment (57%).
Of the conventional equipment
Source: Peerless Research Group (PRG)
currently in use, 93% of companies
use racks and shelving; 92% rely on
the next 24 months.
22% use automated storage (mini-loads,
lift trucks; 83% use dock equipment;
Right now, 63% of companies are
automated storage and retrieval systems,
and 74% rely on palletizers, pallets/
using conveyor and sortation systems to
carousels and vertical lifts); and 20% rely
totes, bins and containers. According
automate their facilities, while 55% rely
on automated packaging solutions.
to Modern’s survey, companies plan
on weighing, cubing and dimensioning
Over the next 24 months, 57% of
to upgrade existing or implement new
equipment. Thirty-three percent use
companies plan to shop around for
lift trucks (58%); racks and shelving
goods-to-person picking solutions (i.e.,
conveyor and sortation systems, while
(47%); and dock equipment (47%) over donor totes delivered to workstations);
55% want automated packaging
mmh.com
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What conventional equipment is presently in use in your organization
and which will you be upgrading or implementing during the next 24 months?
IN USE
93%

PLANS TO UPGRADE/IMPLEMENT
92%

Lift trucks

58%

83%
74%

34%

Racks and
shelving

Lift trucks

Dock
equipment

Palletizers,
pallets/totes,
bins, containers

Hoists,
cranes, and
monorails

Racks and shelving

47%

Dock equipment

47%

Palletizers, pallets/totes,
bins, containers
Hoists, cranes,
and monorails

42%

31%

Source: Peerless Research Group (PRG)

solutions and 50% will invest in robotics for picking. Fifty-percent are interested in mobile collaborative robots,
47% in shuttle systems/mobile robotic
storage, and 47% in robotics that are
used for palletizing.

Choosing wisely
Of the companies that are planning
to evaluate or buy automated materials handling equipment, technology or
software in the next two years, most
are looking to fill orders faster to meet
customer service level agreements and
expectations. Other investments are
being driven by faster e-commerce
order piece picking and packing, and
some companies see automated options
as a way to deal with the persistent
labor shortage.
Bryan Jensen, chairman and executive vice president at St. Onge Co.,
says he’s also seeing healthy levels of
interest in warehouse automation right
now, with the tight labor market as a key
driver. “If you’re in a distribution operation that is level-loaded and doesn’t have
large seasonal, inter-week, inter-month
or inter-quarter peaks, automation can
34
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be very effective in justifying itself
through labor reduction,” says Jenson.
“The more expensive labor gets relative
to automation’s prices not going up, the
more effective that automation is at
reducing labor and paying for itself.”
The rules shift somewhat for
operations that have to manage high
seasonal peaks and other significant
order volume fluctuations. A company
whose peak week experiences eight
times the volume of its average week,
for example, may need eight times the
automation investment. A firm that
usually has 100 full-time equivalents
working in the DC year-round, for
example, could need up to 800 to
effectively manage those peaks—but
only for a very short period every
December. “If that company buys
automated equipment to supplant half
of that 800-person workforce,” Jensen
points out, “it’s going to be far too
expensive and won’t pay back.”
To help companies overcome this
issue, some automation and robotics
makers could offer leasing options similar to those traditionally used by forklift
suppliers. This finds the robotics manu-

facturers keeping a bevy of robots onhand and ready to lease as needed, and
for a price that’s lower than the equipment’s purchase price. This also benefits
the robot manufacturer, which can lease
the equipment out multiple times “and
make significantly more than if it just
sold them,” says Jensen.

Data collection, execution &
management
Data collection technologies continue
to hold an important place in today’s
warehouses, where 86% of companies
are using bar code scanners, 74% rely
on mobile/wireless technologies, and
26% use RFID. Twenty-three percent
of firms use voice-directed and 21%
rely on pick- or put-to-light picking
technologies. The highest percentage
(60%) of companies plan to upgrade or
implement pick- or put-to-light picking
technologies over the next two years,
followed by mobile/wireless (56%), bar
code (55%), RFID (49%) or heads-up
display/vision technologies (49%)
When asked about the supply chain
execution (SCE) systems they currently have in place, 80% of respon-
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dents are using warehouse management systems (WMS), 38% use
transportation management systems
(TMS), 33% have implemented labor
management systems (LMS), and an
equal percentage rely on warehouse
control software (WCS). Other types
of SCE software currently in use
include computerized maintenance
management systems (CMMS), slotting software and yard management
systems (YMS).
The companies that want to upgrade
existing or implement new SCE software in the next two years have their
sights set on WMS (56%), WCS (43%),
YMS (43%), TMS (41%) and warehouse execution systems (41%).
On the supply chain management
(SCM) side of the software equation,
the biggest percentage of companies
(52%) are currently using enterprise
resource planning (ERP) systems,
while 51% are using customer relationship management (CRM) and
47% rely on order management systems (OMS). Other SCM solutions
in use are network design and optimization software (24%); distributed
order management (24%); and supply
chain planning (22%).
Respondents who want to upgrade
existing or implement new SCM
software in the next two years are
considering ERP (64%), supply chain
planning (48%), network design and
optimization software (48%), OMS
(42%) and CRM (35%).
When procuring replacement or
spare parts for their equipment, the
majority of companies (73%) buy
direct from the manufacturer or from
its Website. Sixty-two percent of
firms get the parts from a distributor
and 28% buy direct from a systems
integrator. To handle the repair and
mmh.com

What automated equipment is presently in use
in your organization and which will you be upgrading
or implementing during the next 24 months?
IN USE
Conveyor and sortation systems

63%

Weighing, cubing and dimensioning equipment

55%

Goods-to-person picking solutions
(donor totes are delivered to a worksation)

33%

Automated storage including, mini-loads, AS/RS,
carousels and vertical lifts

22%

Automated packaging solutions

20%

Shuttle systems and/or mobile robotic storage and
retrieval systems, such as OPEX

17%

Automatic guided vehicles (AGVs)

15%

Robotics–palletizing

15%

A-frame picking technologies

10%

Pocket sortation

10%

Robotics–picking
Robotics–mobile collaborative robotics

8%
5%

PLANS TO UPGRADE/IMPLEMENT
Conveyor and sortation systems

57%

Automated packaging solutions

55%

Robotics–picking

50%

Robotics–mobile collaborative robotics

50%

Shuttle systems and/or mobile robotic storage
and retrieval systems

47%

Robotics–palletizing

47%

Automated storage including, AS/RS, mini-loads,
carousels and vertical lifts

45%

Weighing, cubing and dimensioning equipment

45%

Automatic guided vehicles (AGVs)
Goods-to-person picking solutions
(donor totes are delivered to a worksation)
A-frame picking technologies
Pocket sortation

43%
37%
35%
32%
Source: Peerless Research Group (PRG)
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maintenance of the automated materials handling equipment, 66% of companies rely on an internal maintenance
crew, 41% have service contracts with
their OEMs, and 34% set up service
contracts with third parties.

What are they spending?
In 2019, most companies will spend
either $100,000 to $499,999 or $1
million to $2.49 million on materials
handling equipment and solutions (an

with systems integrators that manage
the acquisition process and the integration. Asked about future purchases,
60% plan to go direct, 55% will work
with an integrator and 42% will buy
from a distributor/dealer.
To companies that are evaluating
warehouse automation, Jensen says
to look for solutions that are proven
within those firms’ specific business
profiles. “Every operation is unique,”
he points out. “The needs of a direct-

square feet, while the average facility
size across all respondents was 148,375
square feet. These facilities either serve
as warehouses or DCs (36%), corporate
headquarters (32%) or manufacturing
plants (19%). Each of these facilities has
an average of 612 employees, with the
majority of respondents (51%) working
for companies that have less than 100
workers.
The average annual revenues for
these firms was $917 million, with 28%

What data collection technologies are presently in use in your organization
and which will you be upgrading or implementing during the next 24 months?
IN USE

PLANS TO UPGRADE/IMPLEMENT

Bar code scanners

86%

Mobile/wireless
technologies
26%

Voice-directed
picking technologies

21%
6%

56%

Bar code scanners
RFID

23%

Pick- or put-to-light
picking technologies

60%

Mobile/wireless
technologies

74%

RFID

Heads-up display/
vision technologies

Pick- or put-to-light
picking technologies

Heads-up display/
vision technologies
Voice-directed
picking technologies

55%
49%
49%
44%
Source: Peerless Research Group (PRG)

equal 20% of readers replied for each of
these two categories). Twelve-percent
of firms plan to spend more than $5
million, while 32% expect to allocate
less than $100,000 for such solutions.
Looking ahead to 2020, respondents
said their investments will either stay
the same (40%) or increase (33%).
When purchasing order fulfillment
solutions, 71% of companies buy
directly from the manufacturer of those
solutions while 70% get them from
distributor/dealers. Another 44% work
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to-consumer grocery operation are
going to be very different from the
needs of an apparel operation, particularly around the warehousing environment itself, the number of SKUs,
and the number of lines per order.
These should all be factored into the
decision-making process.”

About the survey participants
Thirty-three percent of this year’s
survey respondents are running warehouses that are more than 250,000

working for firms with less than $10 million in revenues and 10% at companies
with more than $5 billion in revenues.
The top manufacturing industries
represented included food, beverage,
and tobacco; industrial machinery;
textiles and apparel; paper/printing;
computers and electronics; and plastics
and rubber (among others). On the nonmanufacturing side, respondents work
for business/consulting services, retail,
wholesale, and third-party logistics providers (3PLs). •
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