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Retail is moving at a pace we’ve never seen
before. Not only is e-commerce creating
an onslaught of orders, but the choices of
solutions available to fulfill those orders is
also multiplying rapidly. It’s a high-speed,
high-stakes game and you need to be

thinking many moves ahead.

Today’s retail operations superstars are the ones

who know where and when to employ not only the
newest, fastest technologies but also the tried and
true. For companies seeking to survive and excel in
the current ‘retail apocalypse’, understanding the

right technologies to employ in their supply chain
operations is critical.

In this paper, we will look at this changing
environment and the challenges it presents,
and then show some of the automation options

retailers are adopting in their distribution centres
as a means of building the velocity, accuracy and
efficiency it takes to thrive on the retail battlefield.
The information we present here is intended to
help inform your decision-making in the context
of the massive challenges facing retailers. At

C3 Solutions we think it’s important for those
considering different technologies to have as broad
a perspective on the options as possible.

This paper is not about what we do; it does,
however, explain how automated yard and dock
management fits into the bigger picture of
available DC automation. Ultimately, we hope

that you’ll take away a new perspective on
technology and what it can do for your retail
operation. As the saying goes, knowledge is

power.
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E-commerce has become so big it’s almost

incomprehensible.

It’s estimated that in 2019 the global e-commerce
market will climb by almost 21 percent to US$3.53
trillion. That represents 14 percent of the world’s
overall retail sales of $25.038 trillion." To put that
in perspective the United States’ gross domestic
product (GDP) for 2019 is forecast to reach $21.439

trillion.2

Retail has always been competitive, but with
e-commerce taking over such a large share of
the market, the level has intensified. Consumers
are no longer bound by loyalty or geographic
necessity in their purchase decisions. Any
retailer that has the item they want and can
deliver it promptly, for the right price, can win
their business.

Amazon has led the e-commerce charge. The
company’s same-day deliveries, incredible
selection and partnerships with marketplace
retailers provide a global scope and unmatched
variety. All this is backed by an unprecedentedly
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huge supply chain operation, with almost 200
fulfillment centres in the U.S. alone, covering
about 100 million square feet. Those DCs operate
with 33 percent less inventory than conventional
retailers and work towards a standard of orders
being picked and packed within two hours of the
customer clicking the ‘buy now’ button.3

The appetite for online commerce has also
changed where people shop, with grocery,
pharmacy and other categories like furniture and
power tools becoming increasingly sought after
by e-commerce customers. That’s putting new
pressure on retailers in these categories and

expanding the scope of the retail apocalypse.

To put it starkly, the expansion of e-commerce
and ever-faster, ever-cheaper delivery is the new
standard. Retailers that don’t keep up lose out

and often fail.




E-tailers facing this crisis need to find a way to
speed things up in their order fulfillment process.
Customer-facing technology is one piece of the
puzzle. With consumers using their smart devices
to make more and more purchases, retailers need
a robust and always-on interface that makes
shopping easy and fun and transmits the order
information to the as quickly as
possible.

In order to secure that order, the
retailer has likely offered a very quick
turnaround time and probably free
delivery as well. That doubles the
pressure to move things along in the
DC, as well as create efficiencies to
keep delivery costs down and also to
offset them by saving costs in other

areas.

One obvious way to accelerate operations is to add
labour. If you can add more pickers and packers,
then surely you can move more orders out the

doors.

However, consider that a one million square

foot e-commerce fulfillment centre may need

up to 4,000 workers*. And with distribution

centres popping up like mushrooms, as Amazon’s
burgeoning network demonstrates, competition
for workers is intense. With low unemployment,
workers will jump ship for an extra dollar or two an
hour, or for benefits.® It was estimated that in 2018
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and 2019 the U.S. would need over 452,000 more

warehouse workers.é

And even if you can find the workers, throwing
them out on the DC floor does not automatically
solve the problem. One Toronto Ontario-based
e-commerce operation tried it, but found that
too many people in the aisles were leading to
collisions between pickers, and actual traffic jams
at corners. Far from speeding things up, it was

slowing them down and causing personal injuries.

Adding a shift might help, but then you need
people who don’t mind working overnight. Those
are hard jobs to fill. That goes double for cold
storage warehouses, where the new surge in

and meal kits is creating a huge
demand for their services and pushing them into
e-commerce fulfillment operations more than
the old pallet-in, and pallet or case out model.
Working in freezing temperatures for an eight-hour

shift is not the ideal job for too many people.

If adding labour is not going to work, then perhaps
moving to a larger facility or one closer to the
customer base is under consideration. It may
make sense to increase the footprint when SKUs
proliferate and volumes go up, and when free
delivery is almost a requirement, getting closer to
the customer can help keep those costs under

control.

However, the commercial real estate market may
tell you otherwise. Vacancy rates have plummeted,
and the space available for newbuilds is getting

scarcer and more expensive.’


https://info.c3solutions.com/the-future-is-hyperlocal
https://info.c3solutions.com/the-evolution-of-the-food-supply-chain

the most desirable lands just outside city cores
that are close to transport arteries have been
snapped up. This forces those seeking new
industrial space further afield, which hardly meets

the objective of getting closer to the customer.
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Distribution Centre Automation

But there is another option. Automation can
improve both the labour scarcity problem and the
requirements for space in the DC.

Automation for the retail fulfillment centre can
take numerous forms. In this instance we’re going
to talk only about physical automation, not the
decision-making automation that is exemplified
by Warehouse Management Systems, Warehouse
Execution Systems and emerging technologies
like Al

The technologies available in this segment have
been growing — almost as quickly as e-commerce
itself has bloomed. They range from gigantic
automated storage and retrieval systems (ASRS)
that store millions of items, to goods-to-person
robotics, to automated guided vehicles (AGVs) and
down to technologies that help humans do their
jobs.

Each one is designed to meet a particular order
fulfillment or inventory storage challenge, so it’s
important to understand the scenario where it will
work the best.

Here’s an overview of the different
technology types you might consider:

v ASRS Rabatics

(Automated storage and retrieval systems)

Autonomous Mobile Robatics

Automated Guided Vehicles

Conveying Systems

Picking

L D . . D

Human augmentation
technology
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are
not new technologies. But they have made leaps

in technological prowess in the past few years, so
that they are now extremely sophisticated tools for

e-commerce fulfillment.

An ASRS is basically a box that contains a
mechanism to store and retrieve items as they
are needed. Beyond that core, however, there is

a great deal of variation in their size — from an
entire building down to as small as a display case
— in how they work, and the item-unit that they
work on. They allow for a much greater use of real
estate, by allowing dense storage that doesn’t
require human intervention to place and remove

items from storage.

For the purposes of e-commerce an ASRS will
usually present goods to the order picker at an
item level, while the in-feed may be at the pallet
or case level depending on what you are storing.
Examples of such systems are increasingly found
for grocery operations. Takeoff Technologies, for
example, builds small scale, self-contained ASRS
units that fit into the backroom space of a retail
store, and fulfill orders for pickup or local delivery.

On a larger scale, the Ocado system, pioneered

by the UK e-commerce grocer, fits into a large DC
footprint and is being adopted by grocery retailers
in North America. In Canada, Sobeys has been the
first adopter, with two of the robotic cell facilities
under development?, while in the U.S. grocery giant
Kroger has exclusive use of the system.?

For traditional retail models it’s pallet-in or case-

in, and case-out in most instances. Canadian

discount retailer Giant Tiger has recently adopted
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large-scale automation made by Symbotic in a
new distribution centre. Its 90,000 square-foot
ASRS is fully automated, inducting cases at a

rate of 1,750 an hour with depalletizing robots.
The cases are moved to a storage location in the
15-level high structure by shuttle bots that can
move at 28 mph, and when they are needed to
build a store order they are delivered to one of
two smart palletizing robotic cells that create

the outbound pallets one case at a time. They

do this at a pace of one every two minutes using
algorithms that ensure the goods are organized on
the outbound pallet according to where they need
to go on store shelves.©

ASRS systems can also be a lot simpler, consisting
of dense racking equipped with shuttle units that
simply run from back to front. Usually palletized,
loads are inducted by a forklift onto the shuttle
and are moved to an available storage location. For
retrieval, the process is reversed and the pallet is
delivered to the front of the racking face for pickup
by the forklift. In cold storage applications, this
system is particularly useful as it eliminates the

need to chill air in aisles where it is not needed.

ASRS units are also being deployed by retailers for
e-commerce order pick-up, with kiosks appearing
by the entryways of stores like Walmart, Canadian
Tire, and dozens more. While these standalone
have to be filled by humans, they are designed for
attendant-free pickup by customers who use a

special code to access the correct order.


https://info.c3solutions.com/keeping-up-with-distribution-center-automation-and-digitization

Autonomous mobile robots (AMRs) are robots
that can navigate through the distribution centre
on their own. They don’t need external guidance
systems to find their way to specific locations
but rely on vision and sophisticated programming
—known as SLAM, or simultaneous localization
and mapping — to make decisions about where to

travel.

AMRs are still very much an emerging technology,
but with numerous start-ups working hard to
perfect the technology™, they will no doubt gain

in popularity for retail DC applications. With their
ability to travel independently AMRs are very
flexible and allow DC operations to easily realign to
shifting priorities.

AGVs or autonomous guided vehicles are very
similar to AMRs but do not have the smarts to
maneuver on their own. They travel throughout
the DC following prescribed routes that are set
out with magnets or tape on the floor. In an
e-commerce fulfillment centre they are typically
used to pick up orders from human pickers on
the floor — typically gathering totes at the ends of
the picking aisles — and deliver them to packers
who put everything in a box for delivery to the final
customer.

Amazon deploys thousands of AGVs to bring goods
to pickers, to deliver prepared parcels to the

correct mail sorting area, and more. It’s one of the
ways it stays at the front of the e-commerce pack.
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Automated conveying systems have been
employed for decades in DC operations. They
are highly customizable and can move product
extremely quickly. From pallets to single items,
automated conveyors can be designed to fit

any retail distribution operation. Conveyors offer
sophisticated sortation capabilities, making them
ideal for retail e-commerce applications, for
example sorting cases to pickers in a goods-to-
person model, then returning them into storage
once a pick is made. They can be speeded up and
down depending on requirements.

Although modular conveyors are now available,
making them more flexible, a drawback to some
legacy systems is that once installed they are quite
static, making them less adaptable to a quickly
changing e-commerce fulfillment operation.

Automated picking is a technology on the cusp

of widespread adoption. Advances in robotics

have made it possible for collaborative robots
(cobots) to physically select items from a disparate
assortment. This is a complex task that is easy for
humans but requires a finely tuned combination of
sensing, gripping and movement capabilities from
a robotic cell. To further complicate the scenario,
these robots typically need to work with a human
counterpart, and thus must also be programmed

to not injure their human partner.

Several developers have been able to meet this
technical challenge, and cobots are at work in a
few distribution centres. New offerings are coming
to market, for example combining picking robots



with automated storage and retrieval technology™,
offering the promise of fully automated

warehousing.

Human Augmentation Technology

While these fully automated DCs may appear in
the future, for the moment humans are in no
danger of losing their jobs in retail fulfillment. In
fact, augmenting human labour with automation is
one of the principal ways that operations managers
are planning to add automation®.

Some of the technologies that are currently in use
or being developed include pick-to-light, voice
picking, vision picking and augmented reality,
along with tried and true RFID scanning and
barcode reading. What these all have in common

is the ability to make humans more efficient in
their order picking (or putaway) activities. These

technologies reduce errors, reduce unnecessar '
e Y & @ 92u0risIEW

touches, minimize travel and also can enhance

worker safety by improving ergonomics.

They are also the least capital-intensive
automation implementations and offer a very
quick return on investment, often as quickly as six
months™
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In 2016 it was estimated that only 10 percent

of US warehouses were employing automated
technologies.” With the e-commerce boom,
however, that number is accelerating, and the
market for automation products and services is
expected to more than double from US$13 billion
in 2018 to $27 billion in 2025.'

Retailers are realizing that some level of
automation is the answer to meeting omnichannel
e-commerce challenges. When you need to retool
your processes from simply fulfilling store orders
to meeting direct-to-consumer demands as well,
a complete refit of the DC may be in order. But
you may also be able to keep up by applying

less capital-intensive options, like the human

augmentation technologies noted above.
Automation provides numerous benefits:

It reduces labour costs by streamlining
work processes, and also by reducing the
need for temporary or overtime labour to
meet high demand periods.

It improves labour retention by making
jobs easier and less physically demanding.

It can improve order and inventory
accuracy through the automation of data
collection to reduce misplaced stock.

This accuracy also helps with regulatory
compliance and internal audit processes.
When errors are made, they are also much

easier to track down.

It can save costs by reducing the real

estate footprint needed for the DC.
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It can reduce energy consumption by
using a smaller footprint, and also by
enabling lights-out operation in places or
implementing on-demand power-up for

various components.

It improves flexibility by allowing process
improvement through programming
changes instead of needed a refit of
physical layouts.

It speeds up order cycle times.

The cost of order picking can represent up to

55 percent of a warehouse’s operating costs,”
while travel time for workers manually picking
from a traditional warehouse eats up between

50 and 65 percent of labour® If you minimize
travel by automatically bringing the goods to the
picker, you stand to save massively, while also
making workers’ jobs easier. Studies have shown
that automation can net 99.999 percent order
accuracy'™, allow for 85 percent space savings and

reduce operational costs by 65 percent.?®



Deciding to automate is not a decision to take
lightly. It can make or break your business, and . By putting the process in the hands of the
needs to proceed on a foundation of research drivers, appointments are simply made and can be
and understanding of the risks and benefits. You adjusted on the fly. And because it can link up with

need to know what you want to achieve before your WMS system, it’s primed and ready for exactly

deciding on the technology to apply. It will take
a thorough analysis of your current and future
operations, looking at which technologies will
best deliver the productivity, space, throughput,
accuracy and ergonomic gains you are striving to

achieve.

And you will also need to assess how the new
technology and processes inside the DC will
interface with the outside. How will automation
impact your transportation requirements and
scheduling of loads? Will you be able to receive
product more quickly? Will your volume increase
so that more trucks are arriving at your docks?
Ensuring that these variables are taken into
account will help to maximize the return on your
automation investment. You may need to increase
the number of dock doors as you automate; you
may need a larger yard, and you may also need to
automate your dock scheduling so that you can
keep up with the increased velocity of arrivals and
departures.

With higher volumes of trucks, it may
no longer be possible to keep up using
manual processes. The old spreadsheet
and phone call method isn’t compatible
with highly automated, fast-moving
systems, and with trucking companies
imposing hefty detention charges, you

can’t afford to keep them waiting, either.
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what’s about to arrive. Storage locations can be
pre-defined.

When your staff knows a truck is inbound, they
can be ready to receive without confusion and
in an organized fashion. The dock area will

be clear, equipment at the doors ready. That
means there’s less chance of an inventory error
as pallets or cartons are scanned in, which
translates into greater accuracy for the orders

on the way out.

Knowing when a load is coming also means you
can deploy your labour doing productive tasks until
that truck arrives instead of waiting around on the
docks for something to happen. You’ll save labour
costs this way, and have happier, more productive

staff who know what they are meant to be doing.

Dock Scheduling with

® Reservations
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Don’t overlook the

when you consider your automation needs.
With the unprecedented speed of retail operations
and the ultra-competitive world of e-commerce

fulfillment, you need every advantage you can find.

And it’s that advantage, that edge over the
competition, which will mean success in this
challenging retail environment. From efficiency
gains and accuracy improvements, to labour
savings and cost reductions, automation offers
many irrefutable benefits to a distribution
operation. At this point, it’s not really a question

of if you implement automation, but when.

And then the task becomes very detailed and
exacting as you map your processes and plan

your future operational strategy to maximize an
investment in the technology you choose. You'll

be rewarded by taking a big picture view, looking
inside and outside of your fulfillment centre, and
considering all the moving parts before you make a
decision. The future of your business depends on

making the right moves.
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Ready to Plan Your Next Move?/

PLAN YDUR Globally recognized as the masters of Dock

Scheduling and Yard Management Software
technologies; we’ve perfected the art of helping
industry leaders move strategically through
quickly changing landscapes so that operations

continue to move smoothly.
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At C3, we’ve dedicated ourselves to helping you

BY C3

plan your next move!

Learn How to Improve your Retail Operations

. tps /e c3solutons com
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A constantly evolving Supply Chain means that your operations need to evolve as well.

We've put together five white papers that discuss the latest tools and trends to help you not only stay in the game, but how to

strategically win it.
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