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New Life for AGVs in Distribution?

Companies continue to feel pressure from a 
variety of fronts in terms of distribution costs and 
performance. Logistics professionals seem to be 
buffeted by multiple operational and environmental 
challenges while simultaneously facing ever-
increasing customer service requirements.

still worth summarizing a few of the most important 
ones:

• Labor Costs: A high percentage of the 
logistics and distribution executives speaking 
to SCDigest express concerns about the overall 
trend in increasing distribution center labor 
costs. The upward pressure is coming from 
multiple sources, including general wage 

content of distribution operations.

• Labor Availability: For many companies, a 
shrinking labor pool is contributing to labor 
cost increases in the market and also creating 
concerns about labor availability and retention. 
Many DCs have a current labor demographic 
that is increasingly aging, and there are 
concerns about the ability to replace workers 
who retire or change positions. Often, a number 

labor in the same major distribution hubs. 
Changing overall demographics and slowing 
population growth is making it increasingly 

distribution associates.
For example, a director of distribution at a 
Fortune 500 food manufacturer recently told 
SCDigest that despite pay wages at the high 
end of the overall curve, in several markets the 
company was still experiencing DC turnover 
rates exceeding 50% a year. Labor turnover, 
of course, has a real cost in terms of lost 
productivity, training expense and logistics 
quality.

• Larger Distribution Centers: Overall, the 
trend is for companies to operate fewer, larger 

have enabled companies to maintain customer 
service levels with fewer facilities, reducing 
total network inventory levels as a result. 
However, larger DCs put other pressures on 
distribution operations. Travel time, generally 
the highest component of overall DC labor 
costs, can rise as a percentage as the scale of a 
distribution center increases – often negating 

Given these rising labor cost pressures, “disruptive 
demographics,” and increasing distribution center 
size and scale, one would expect companies to 
put an increased focus on distribution automation, 
especially in the area of materials handling. 

and growth of DC automation, but various forms 

Given these rising labor cost pressures, Òdisruptive demographics,Ó and 
increasing distribution center size and scale, one would expect companies to 
put an increased focus on distribution automation, especially in the area of 
materials handling. 

How New Approach to Industrial Robotics May Signal an 
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of automated conveyor transport and carton 
sortation by far dominate the automation landscape 
in distribution. There is some evidence that an 
increasing number of companies are automating 
distribution operations using these tools. 

What has not happened, however, is broad use of 
automation to address other distribution tasks and 
processes that are not well suited to traditional 
conveying and sortation technologies. One of 
the most prominent of those other technologies 
is a category known as Automated Guided 
Vehicles (AGVs - increasingly referred to as Laser 

technology).

While delivering value in certain applications, 
especially in manufacturing, AGVs overall 
have failed to enjoy broad market acceptance in 
distribution, for a variety of reasons, as discussed 
below. 

An interesting new technology approach, however, 
has the chance to unlock the potential of AGV-like 
capabilities and bring them into the distribution 

traditional AGV technology.

Understanding Traditional AGVs

and between production and storage environments.  
By the early 1960s, towing AGVs were deployed 
in many types of manufacturing and warehousing 
operations.  This type of AGV technology, referred 
to as a wire-guided tugger, is still available for 

path applications to move product from point A to 
point B over long distances.

Wire-guided AGVs gained acceptance in the mid-
1970s when the unit load AGV was introduced.  
With this advancement, an electronic frequency 

AGVs are battery-driven, unmanned vehicles 
that have been transporting material and product 
for over 50 years - in a sense a form of simplistic 
robot. The aim is simple: replace human operators 
using traditional material handling equipment such 
as fork trucks or pallet jacks with an automated 
vehicle to move the same load.

introduced in grocery warehouses and consisted of 

overhead wire.  This design proved to be a useful 
and cost effective method for moving product in 
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frequency on the wires on and off, and directed 
the AGV through its intended route. With this 

what we could call an integrated system by linking 
the control and information systems within a 
manufacturing or distribution operation to serve 
multiple functions.

Advancements in electronics and microprocessors 
continued and more intelligent AGVs were created.  
By the late 1980s, non-wire-guided AGVs 
were introduced, allowing for some additional 

Changes to the path could be made without costly, 

interruptions that were required to that point.

Recently, an increasing number of AGVs use 
laser-guided technology, in which a laser scanner 

its assigned path. This has, in general, provided 

previous approaches.

At one level, AGVs seem like a potential answer 
to the distribution challenges described in the 
opening of the report – a humanless technology 
to automatically move loads for long distances 

characterized as follows:

• Reduced labor costs
• Reduced product damage
• Elimination of fork lift trucks replaced by 

AGVs
• Better, more consistent material handling 

control

been a lot easier to achieve in manufacturing 
applications, and harder to realize in distribution 
operations.

In fact, AGVs are a class of distribution center 
automation tools that are not well known by most 
distribution managers.

manager looking to improve operations knows 
much at all about AGVs, let alone strongly 
considers them for their facilities,” says Cliff 
Holste, SCDigest Material Handling Systems 
Editor, who has a 30+ year career as an engineer 
and consultant in the industry.

The chart on page 6 shows AGV unit sales in 
North America for the period of 1996-2006. Over 
that entire 11-year period, a total of 791 AGV 
systems have been deployed in the US across all 

manager looking to improve operations knows 
much at all about AGVs, let alone strongly  
considers them for their facilities,Ó
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applications. The growth in the last few years in 
system sales is attributed by many to the use of 
AGVs in manufacturing operations to support 
Lean/kanban-style material movement.

It is a matter of debate whether these numbers 
represent a strong level of market adoption. What 

AGV systems are being deployed in distribution 
operations.  

As can be seen from the second chart, in 2006 there 
was just a single AGV system deployed in a “pure 

distribution operation.” Forty-eight systems were 
deployed into pure manufacturing applications, and 
most of the rest (36 systems) were applied to move 
materials to a warehouse from manufacturing.

“The preponderance of AGV deployments are in 
manufacturing applications in industries such as 
the automotive sector, which has probably been 
the most active in using AGVs,” Holste says. “The 
number of units deployed in distribution is quite 
small.”

Source: Material Handling Industry of America

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

20

40

60

80

100

120

140

39

65

56
43

50

66
73

84

120

93
102

Manufacturing, 
48, 46%Manufacturing  

to Warehouse
Transfer, 
36, 35%

Other,
Truck Loading/Unloading,

2, 2%

Source: Material Handling Industry of America



-  7  -
Your First Stop for Supply Chain Information

especially given the trends in labor costs and 
challenges.

But AGVs have failed to have any real impact in DC 
operations, for the following reasons:

• Upfront Cost: AGVs have historically been 
expensive, at $100,000 on a pure unit level, and 
many additional costs for programming and 
implementation. This had made it hard both to 
secure appropriation of the necessary capital 
budgets due to the sheer size of the needed request 
and, frankly, in many cases, led to a total system 
cost that just could not deliver acceptable ROI.

• Flexibility: Despite advances with laser guidance 
and other improvements, AGVs are still viewed 

to change movement paths. This is a weakness in 

and facility layout and related changes that 
generally happen much more frequently than occur 
in manufacturing facilities.

• Total Cost of Ownership: AGVs have a 
reputation of being expensive to maintain and 
repair.

•  For 
reasons not completely clear, there are a lot of 
reports of AGV deployments that seem to meet 
expectations initially but which seem to degrade 
over time. In fairness, in many cases, this may 
be due to lack of proper attention by users, but, 
nonetheless, complaints about AGV system 
performance degradation are more common than 
they should be.

• Lack of Knowledge: For the above reasons, not 
many AGVs have been deployed in distribution 
environments. This means few distribution center 
managers and logistics executives are even aware 
of the option of using AGVs, so the vehicles are 
rarely considered even in applications where 
AGVs might be a reasonable option.

So, the market can be summarized as being one 
in which the need in distribution for AGV-type 
technology to reduce labor costs and help deal with 
demographic and retention challenges is high, but the 
current state of AGV technology is generally not up 
to the task. 

But recent developments may be changing that status 
quo.

hard both to secure appropriation of the necessary capital 
budgets due to the sheer size of the needed request and, frankly, 
in many cases, led to a total system cost that just could not 
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New AGV Technology Likely to Open DC Market

Even among traditional 
approaches, there have 
been some positive recent 
developments in AGV 
technology. 

For example, a few vendors 
have recently released more intelligent, laser-based 
units capable of effectively loading trailers. Some 
providers have started to use more open control 
systems, rather than the proprietary approaches that 
have traditionally been used in the industry, which 
hold the promise of lower upfront costs and total 
cost of ownership.

However, has found a fresh, highly 
innovative approach that goes well beyond 
incremental improvements in the technology. 
This technology relies on intelligent software and 
inexpensive onboard visual sensors to control the 

to AGV control.

This technology, provided by Seegrid Corporation 
(www.seegrid.com) brings a new class of what 
it calls Industrial Mobile Robots to market, 
but the solutions can really be considered a new 
– and very attractive – type of AGV. The company 

See (vision guided) grid  
(utilization of a 3D grid for navigational purposes). 
Seegrid has developed and equipped its AGVs with 
software and vision systems that can be “taught” to 
follow paths and navigate independently – a major 
breakthrough.

Founded in Pittsburgh, PA in 2003 as a spinout of 

A core objective of the company was to develop 
mobile robots that were capable of operating 
in more dynamic environments than currently 

may ultimately be used in many applications and 
environments, the initial focus is in distribution, 
and the ability of its products to better operate in a 
dynamic environment would solve one of the main 
barriers to adoption of traditional AGVs in the DC.

The Technology Foundation

The fundamental difference in how Seegrid has 
attacked the technical problem can be summarized 
in two related technology differentiators:

• Software, not Hardware:
technology relies much more on internal 
software “smarts” than the more hardware-
centric approach of even laser-guided AGVs.

• Optics: Seegrid robots literally “see” the 
distribution environment and learn from it. As 
a result, they can react much more dynamically 

to changing needs or real-time activities on the 

360-degree camera-like optical device on a post 

There is a lot of sophisticated science and 
mathematics behind this technology, and no 
doubt you can get all the details if you want them. 
SCDigest 
potential adopters do not get lost in the details of 
the technology, unless you are really interested in 
things like “Bayesian statistics” and other deep 

brings a new class of what it calls 
Robots to market, but the solutions can really be 

considered a new Ð and very attractive Ð type of AGV. 
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technology issues. Instead, they should focus on 
what makes the potential results of this technology 
different from existing approaches in distribution 
applications.

Using the optics and other sensors, the software in 

environment. As a result, the robots can generate 
their own “guide path” for the movement of 
materials from different points in the DC – and with 
much less restrictive tolerances for making those 
moves than traditional AGV technology. 

Further, the robots can, in effect, be “taught” by 
distribution personnel by “taking them for a walk,” 
instructing the robot along a desired path, adding 
behaviors such as sounding horns and waiting at 
stop stations, and doing this training in a very short 
period of time.

probably only feasible because of the tremendous 

advances in computer processing power. The 3D 
mapping takes a lot of computational horsepower – 
so much so that the cost of deploying this software-
centric approach may not have been affordable or 
feasible just a few years ago. However, as often 

point in the market can occur when computing 
power and related software advance to the point 
where they can replace the more hardware-oriented 
approaches that have previously dominated the 

may represent.

While the market will ultimately decide how it 
wants to categorize this technology, the use of 
the term “robot” is actually a very appropriate 
description. The Seegrid equipment can actually 
sense and interpret its environment based on the 
visual learning.

and ÒLearnsÓ How to Navigate its World
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This breakthrough approach would have a number 

AGV technology, and which substantially address 
the barriers to AGV adoption in distribution cited 

• Much Lower Upfront Costs: The 
software-based smarts and controls make for 
a much simpler physical product that can be 
produced at a much lower cost. In addition, the 
engineering and implementation costs to deploy 
a Seegrid system may be much lower than 
traditional AGVs. In total, the cost reduction 
could be at a minimum of 70%, reducing 
internal capital appropriation barriers and 
providing acceptable ROI for a greater number 
of potential applications.

• Flexibility: The vision approach to path 
mapping and rapid self-learning of these robots 
should mean alteration to routes or applications 
to meet changes in DC requirements, layout, or 
other factors can be accomplished in orders of 
magnitude faster than traditional AGV designs.

• Lower TCO (Total Cost of Ownership): 
The simpler physical design and greater 

changes means the total lifetime costs of 
the Seegrid units should also be lower than 
traditional AGV designs.

• Ease of Trial/Entry: For traditional AGVs, 
it was not easy or inexpensive to do a pilot. 
The Seegrid approach can enable interested 
companies to quickly do a trial of a single 
robot to see the technology in action and get a 
feel for potential labor savings and total return 
on investment. This step change automation 
approach is contrary to the traditional large 
project and high cost implementation process 
preferred by large automation vendors.

• Safety: The Seegrid approach is to not 
innovate on safety. Instead Seegrid adopts 
proven, high-end AGV safety technologies, 
with their demonstrated track record.

For all these reasons, this advance in AGV/
distribution robotics technology should open up this 
type of automation to a wide variety of distribution 
applications.

foundation is its business choice to work with the 
traditional material handling distributor channel. 
Through previous attempts, it was shown that this 
channel is not open to the legacy AGV vendors, 
due to the installation and support complexity of 
these products.  Seegrid realized that the simplicity 
of its robots opened it up to be well handled by 
the distributor channel.  This is not accidental. 
A number of very experienced and well-known 
supply chain executives are actively involved in the 
company.

The fundamental difference in how Seegrid has 

can be summarized in two related differentiators:

• 
Standards: With local service in place, local 
service standards are possible. The current 
industry benchmark is a 4-hour turnaround 

•  Unlike the AGV 
industry,  Seegrid  benchmarked the best 
practices of the MHE industry, creating 
products made of modularized components that 

Larger operations, with their own in-house service 

will now have the kind of control over their robot 

The Channel Foundation
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Distribution Applications

Many DC functions such as lifting, stacking, 
and loading are functions that are still best 
accommodated by skilled lift truck operators. 
However, application of this new vision-guided 
technology will free up skilled employees by 
taking care of such tasks as pulling carts, delivering 
palletized loads and positioning supplies in tight 
areas.  

Moving forward, as this technology advances, we 
could well see fewer lift trucks running around DCs 
and more robotic automation, and perhaps a step 
closer to highly automated distribution operations.

Likely applications for this type of technology 
include:

1.  Unit load/pallet movement from receiving to 
putaway drop areas

2.  Unit load/pallet movement from drop areas to 
staging locations 

3.  Unit load/pallet movement from reserve to 
forward pick drop zones

4.  Unit load/pallet movement of materials to 
postponement/work order processing areas

5.  Unit load/pallet movement of materials from 
work order processing areas to staging

6.  Transport of mix-SKU pallets from shrink wrap 
area to staging

7.  Cross docking of incoming pallets to outbound 
shipping areas

8.  Transport of packaging/waste materials to 
disposition areas.

There are a couple of key points to the above list. 
First, an emerging operational vision can be to 
focus associates on the task that only they can 
do – loose case picking, pallet putaway/section 
into/from pallet storage rack, etc. – and look for 
automation to handle the transport task of moving 
materials long distances across the DC.

Second, there are a few factors that will impact 
potential ROI and what applications are best suited 
to the technology. The greater the size of a DC and 
the travel distance of different types of material 

of technology offers. Reducing travel time/costs 
will be the top economic driver of adoption, so this 
needs to be the starting point for analysis.

The number of shifts a DC operates will also 
impact potential ROI. As these types of robots are 
always “available for duty,” companies with the 
potential to leverage the investment across multiple 
shifts have a great opportunity for high ROI, though 
we expect many single shift operations to also see a 
strong payback from this technology.

and perhaps a step closer to highly automated distribution 
operations.
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While many companies are looking to meet 
growing cost pressures in distribution through 
automation, there have not been good solutions 
for the leading driver of DC labor cost – associate 
travel time. Automated Storage and Retrieval 
Systems (AS/RS), and to a limited extend, AGVs, 
have provided a potential answer to this challenge. 
AS/RS is hugely expensive and not suited to 
many companies and, as discussed in this report, 
a number of issues have extremely limited the 
adoption of AGVs in distribution environments.

The new approach to robotics brought to market by 
Seegrid that harness vision technology with a new 
level of easily programmable/self-learning smarts 
can now offer a viable solution to reduce the travel 
time costs of materials movement in the DC.

SCDigest expects the ability to easily pilot the 
technology and affordable price tag overall means 
a large number of companies will take a look at this 
potentially market-changing technology.

Robots in Action at GENCO

customers.

That includes GENCO Supply Chain Solutions, a leading provider of reverse logistics services for 
retailers, manufacturers and other segments.

As with many distribution operations, GENCO had a challenge dealing with empty boxes and other 
packaging materials.  The internal recycle/waste disposal area was approximately 400 yards from the 
packaging material collection point. This meant many trips per day by associates pushing carts on the 
long trip between the two areas.

robot to move the trash carts between operational lines and the trash area. 

The system replaced the manual movement by associates and generated a payback of about a year, 
according to the company.
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