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DRIVE LEAN TO A NEW LEVEL WITH THE TOP 10
MOBILE MANUFACTURING SOLUTIONS:
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The warehouse:
Reduce inventory costs

eKanBan and plant communications:
Increase line-side uptime and protect yield

Material tracking/traceability:
Achieve cost-effective compliance

Asset tracking and maintenance:
Improve asset utilization, extend asset lifecycle and reduce capital
requirements

Quality:
Reduce errors and improve customer satisfaction

Labor tracking:
Increase labor visibility and utilization for more accurate costs and more
competitive pricing

Field sales:
Increase revenue and ease regulatory compliance

Field service:
Increase revenues, reduce order-to-cash cycle times and improve cash flow

Fleet management:
Reduce truck rolls and vehicle-related costs

Plant management:
Improve decision making and manager effectiveness
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THE VALUE OF LEAN ON THE PLANT FLOOR…AND MORE
Today’s manufacturers must address a number of major
business issues, from market globalization, heightened
competition and faster product lifecycles to a demand for
more customized products, not to mention recent economic
challenges. In order to succeed, manufacturers must find
a way to cut costs without impacting quality, customer
service or product availability.
And they must innovate. Conventional wisdom says
innovation is a luxury that requires significant resources
of people, time, and money. But today, the reality is that
it’s precisely because resources are in short supply that
organizations must innovate in order to survive and thrive.
Lean initiatives are helping manufacturers accomplish
all of these objectives, driving wastes out of plant floor
operations by simplifying, standardizing and continually
improving processes to provide real-time awareness for
improved decision-making. Lean initiatives also serve as an
extension of brand promise for stronger customer loyalty,
as well as deeper visibility and connectivity for higher
overall efficiency and profitability.
Best-in-class manufacturers have made a major discovery
— lean is no longer just for the plant floor. In addition to
the 7 wastes on the plant floor, best-in-class manufacturers
are also eliminating ‘procedural wastes’ across other
business functions inside and outside the four walls with
dramatic results:
•

•

Warehouses: Imagine the wasted time and the impact
on productivity when warehouse workers must travel to a
desktop computer to print paper forms before picking the
next order — and back to the desk to enter that data into
the computer.

salespeople or direct store delivery drivers in the field must
return to the office to enter an order — which may be days
after the order was placed.
•

Field service operations: Imagine the impact on
the order-to-cash cycle and your cash flow when
technicians, who cannot accept payment in the field, must
complete and return paperwork at the end of the day to
administrators who then enter the data into the computer
to issue an invoice.

“We continued to drive our
Lean initiatives throughout the
supply chain, and our gross
margin has gone from 3% to
50% over the past four years.”
Don Alvine, Vice President, Supply
Chain Management, Agere Systems
Source: The Lean Supply Chain Report;
Lean Concepts Transcend Manufacturing
through the Supply Chain; Aberdeen
Group; 2006

By ‘leaning’ the entire operation, manufacturers are easily
increasing margins, reducing costs and improving customer
service for a sharper competitive edge. The proof is in the
numbers: 41 percent of companies with lean initiatives
deployed on the plant floor for five or more years are
making it a priority to implement lean practices from the
warehouse to field sales and field service.1

Mobility: a core lean enabler
Mobility allows manufacturers to extend mobile voice and
data right to the point of activity — inside and outside the
four walls. Real-time data entry replaces the collection
of information on paper forms that are then entered into
the computer. The ability to read a bar code, RFID tag or
direct part mark (DPM) combines with drop down menus
and check boxes to automate data collection, substantially
reducing errors and speeding the flow of information into
enterprise systems. The resulting elimination of wasted
time allows the manufacturer to achieve a new level of
efficiency…and profitability.
But where are best-in-class manufacturers deploying
mobility? What wastes are they eliminating — and what
are the benefits?

Field sales operations: Imagine the impact on sales
projections and the inventory ordering process when
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DRIVE LEAN TO A NEW LEVEL WITH THE TOP 10
MOBILE MANUFACTURING SOLUTIONS
Mobility allows you to easily extend lean initiatives throughout your operations — as well as amplify the impact of those
initiatives. Following are the top 10 mobile lean applications — and the dramatic benefits you can expect.

1
THE WAREHOUSE:
REDUCE INVENTORY COSTS
Approximately 65% of today’s Best-In-Class distribution
centers utilize rugged mobile computers to streamline the
order fulfillment process and improve order turnaround times.
In addition, 57% of today’s distribution centers surveyed utilize
bar code scanning, speech and RFID to confirm transactions in
warehouse processes, with another 23% planning to acquire
this capability by October 2010.
Source: Warehouse Automation: How to Implement Tomorrow’s Order Fulfillment System
Today; Aberdeen Group; 2008

The warehouse is a core operational area for manufacturers and
wholesale distributors. Every minute of every day, there is constant
movement of materials in, out and through this crucial business area
— from raw materials waiting to be assembled or manufactured into
finished goods, to finished goods awaiting shipment to distributors,
retailers or end-users. The efficiency of this function is critical to the
health of your business and your ability to compete. Anything less than
peak efficiency translates into longer cycle times, errors and higher
labor costs — which translate into a higher cost of doing business.
With a mobile solution in your warehouse, electronic forms can
replace paper in receiving, quality control, put-away, replenishment,
picking, packing and other warehouse processes. Not only are
electronic orders sent instantly to the device, but the ability to scan
the bar codes, direct part marks or RFID tags on inventory ensures
that the right materials are stored on the right shelves — and the
right products are picked to either fulfill the right order or replenish
raw materials on the assembly line. The real-time processes provide
real-time inventory visibility, which in turn supports just-in-time (JIT)
inventory practices. And when workers need an immediate answer to
a question, two-way radios or voice-enabled mobile computers provide
an instant voice connection via push-to-talk voice capability.
As a result, stocking inventory levels and the associated capital
requirements are reduced. Since less warehouse storage space is
required, inventory storage costs are also reduced — and valuable
square footage is available for additional manufacturing or other
business operations.

2
EKANBAN AND PLANT
COMMUNICATIONS: INCREASE
LINE-SIDE UPTIME AND
PROTECT YIELD
When mobility is utilized in the asset maintenance function,
plant availability increases an average of 5%.
Source: Motorola, Industry Solutions Group

Mobility can protect against one of the most expensive events in a
manufacturing plant — unplanned downtime. An eKanBan solution
enables manufacturers to cost-effectively place a wireless call button
at every station. Workers no longer need to leave their stations to
locate and press a call button, and the call for inventory is transmitted
instantly to a mobile computer on your forklifts, allowing forklift
operators to respond almost instantly. This single mobility application
typically results in a dramatic 90 percent decease in response time —
as well as an increase in operator productivity.
In addition, the ability to view real-time Visual Supervisory Control and
Data Acquisition (SCADA) and Manufacturing Execution System (MES)
information on a mobile handheld device combines with advances in
Voice over WLAN (VoWLAN) technology, allowing manufacturers to
give operators and engineers converged voice and data devices that
provide better control over the health of the equipment that is at the
heart of your business — the production line machinery. Operators no
longer need to leave the machinery to travel to a wired workstation to
input critical machine status information. Engineers are no longer tied
to the control room to monitor machine status — they can now receive
and acknowledge alarms wherever they happen to be. Production
and employee safety levels are improved. Potential equipment issues
are spotted and addressed instantly — for example, an emergency
electronic work order or a push-to-talk voice call can ensure a prompt
response from the nearest technician. Finally, since bottlenecks,
variances and more are instantly visible, managers can take action
before yield is impacted.
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3
MATERIAL TRACKING/
TRACEABILITY:
ACHIEVE COST-EFFECTIVE
COMPLIANCE
With mobility on the shop floor, manufacturers can easily and
cost-effectively meet government traceability requirements.
Source: Motorola, Industry Solutions Group

Regulatory requirements related to track and trace are on the rise for
manufacturers, rippling into the need to create an end-to-end pedigree
for your products — an undertaking that can be both a costly and
time-consuming. Regardless of whether you are involved in discrete
or process manufacturing, mobility enables the nearly automatic
real-time tracking of parts and ingredients at any point in the
manufacturing process, or after delivery to the customer — all with
just a split second scan of a bar code, direct part mark or RFID tag.
The result is a highly accurate and granular track and trace capability
that allows food and beverage, pharmaceutical, automotive and
other manufacturers to comply with government regulations without
adding a lot of process — or cost. In addition, in the event of faulty or
contaminated materials, targeted recalls of only affected product can
be conducted quickly and efficiently, protecting consumer safety, brand
equity and revenues.

4
ASSET TRACKING AND
MAINTENANCE: IMPROVE
ASSET UTILIZATION,
EXTEND ASSET LIFECYCLE
AND REDUCE CAPITAL
REQUIREMENTS
When Wah Chang, a producer of specialty metals, deployed
RFID in the tool crib, benefits included a reduction in the use
of consumables, improved tool maintenance and increased
employee productivity.
Source: Motorola; RFID Asset Management Solutions
Application Brief

Tracking and maintaining the many assets in a manufacturing plant
can be a time-consuming and costly endeavor — from roll cages
and pallets to totes and tools. By placing RFID tags on these assets,
inventory counts and the location of all your assets is always visible,
without any worker involvement — no time-consuming manual
inventory counts required. Accountability is improved, theft is reduced,
and real-time asset visibility not only ensures the availability required
to keep business moving throughout the day, but also helps reduce
asset inventory levels — and the associated capital and carrying
costs.
In addition, mobility can ensure that proper maintenance is performed
on time, extending asset lifecycle and further protecting against
unplanned downtime. Assets can be automatically scheduled for
maintenance based on maintenance history. With a mobile computer
in hand, engineers can receive electronic work orders on the date
service is required, and can access maintenance history, manuals and
other required information with the press of a few buttons. In addition,
real-time visibility into future maintenance schedules helps ensure
that the right tools and parts are available on the scheduled service
date. And the need to process paperwork, hunt for files and more is
eliminated, improving productivity — engineers now have the time to
service more equipment per day.
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5

6

QUALITY AND ERROR
PROOFING: VALIDATE
PROCESS ACCURACY AND
IMPROVE CUSTOMER
SATISFACTION

LABOR TRACKING: INCREASE
LABOR VISIBILITY AND
UTILIZATION FOR MORE
ACCURATE COSTS…AND
MORE COMPETITIVE PRICING

When Motorola converted from traditional to lean quality
process, the result was world-class quality, including a 60%
reduction in product defects.

“For the first time ever, we were able to reconcile production
hours with product costing and payroll.”

Source: Motorola, Industry Solutions Group

Customer and business demands are greater than ever in today’s
marketplace. Custom products must be manufactured at record speed,
while the struggle for competitive pricing has resulted in outsourcing
to vendors that may be located across town or around the world —
adding a new level of complexity to the quality function. When
quality applications are deployed on handheld mobile devices, the
speed and accuracy of your quality checks are improved, and your
quality processes are standardized — regardless of whether product
is manufactured in your own plants or in the plant of an upstream
or downstream vendor. The automation of the capture of quality
data enables manufacturers to achieve Six Sigma quality, virtually
ensuring that your customer receives the right product, manufactured
the right way, every time, improving customer satisfaction — as well
as customer retention. In addition, the ability to catch quality issues
early, even in complex distributed global manufacturing supply chains,
helps contain the cost of a quality event by minimizing wasted labor,
materials and equipment time.
Last, mobility improves quality beyond the production line. Since a
mobile computer allows the verification of every step in virtually any
process, you can prevent errors throughout the business. Accurate putaway and picking ensures that inventory is always readily available
and orders are fulfilled correctly. The ability to specify required
fields on an electronic form ensures that sales orders contain all the
data required for prompt processing. And the ability to present a
checklist of steps on a mobile device helps guide technicians through
maintenance and repair routines, ensuring accuracy and improving
accountability.
The result is a new level of quality throughout all your operations,
reducing costly re-work and product recalls — and ultimately
protecting customer service and satisfaction levels.

Angela Mallory, Controller of Helena Industries comments on the
mobilization of their labor management system.

Without true labor costs, you have no visibility into the real cost of
your products. How much time does a task really take? Where are
your front-line employees spending their time during the workday?
Are workers executing tasks that aren’t visible — time that should be
rolled into the cost of your product? Are workers spending non-billable
time on tasks that could be eliminated, improving the overall utilization
of your workforce? To answer these questions, many manufacturers
have spent tens of millions of dollars on ERP systems to obtain true
labor costs — yet today, most companies still utilize standard cost
estimates to price products and invoice customers.
Mobility allows manufacturers to address these issues by extending
the existing time and attendance (T&A) system right to the hands of
operators on the plant floor. Now, operators can enter start and stop
times for specific jobs, effectively punching in and out throughout the
day without ever leaving their station. The ability to track granular
time-on-task provides actual costs, enabling the true reconciliation
of production hours with job costing and payroll. A single set of labor
cost data in both the T&A and ERP systems allows manufacturers
to replace standard costs with real costs. The result is the accurate
product pricing required to: enable more competitive pricing, protect
profitability; substantially reduce accounting administration and
rationalize product lines by true profitability.
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7
FIELD SALES: INCREASE
REVENUE AND PRODUCTIVITY
“With mobility in hand, the productivity of the sales force
increases by an average of 10 to 20% — providing a lot of
extra time for additional sales calls”
Source: Motorola, Industry Solutions Group

You are fully dependent upon your sales force to drive revenues, so it
is critical that this highly mobile workforce is as efficient as possible.
When your salesforce carries an integrated mobile voice and data
device with a real-time connection to your back-end business systems,
everything required to close deals on the spot is in hand. Salespeople
can easily check inventory and pricing, capture a signature, submit
the order in real time — and with a mobile payment card reader,
even process payments instantly. Trips back to the office to look up
information in the computer and time spent contacting the customer
a second or third time are eliminated, increasing productivity and
enabling your sales staff to make more customer visits per day —
and close more sales per month. The result is a reduction in sales
overhead — and an increase in sales dollars per sales hour.
In the consumer packaged goods (CPG) industry, a mobile computer
provides direct store delivery (DSD) drivers with the technology
needed to streamline the entire delivery process. A quick scan of
the products as they are unloaded from the truck provides a double
check of the accuracy of the order and instantly updates inventory.
A quick scan of returns and additions enables the creation of an
accurate invoice, right on the spot. Drivers can capture and transmit a
signature for proof of delivery or process a payment card on site with
the addition of a mobile payment card reader, dramatically reducing
the order-to-cash cycle time, improving cash flow and reducing
administrative processing requirements back in the office.
Last, in the pharmaceutical and consumer packaged goods (CPG)
industries, salespeople can easily scan bar codes or RFID tags on drug
samples or food and beverages, providing cost-effective compliance
with government regulations for track and trace — without adding
costs or diminishing staff productivity.

8
FIELD SERVICE: INCREASE
REVENUES, REDUCE ORDERTO-CASH CYCLE TIMES AND
IMPROVE CASH FLOW
More than half of today’s field service workers carry a mobile
computing device to eliminate paperwork and repeat trips to
the office for needed information, with an average increase in
productivity of 19% —
and a 13% increase in service profitability.
Source: Warehouse Automation: How to Implement Tomorrow’s Order
Fulfillment System Today; Aberdeen Group; 2008

Your field workers are responsible for the single-most important
interface in your enterprise — the daily interaction with your
customers. The efficiency and effectiveness of this workforce can
have a tremendous impact on the health of your business. The level of
service that these workers deliver will drive your sales and customer
retention levels up — or down. And the productivity levels of these
workers will drive your costs up — or down.
A mobile device can eliminate the gap between the voice and data
networks in the office and your field workforce, greatly improving the
efficiency of workers who repair product or perform inspections and
maintenance. Repair technicians can receive electronic work orders as
well as access service history, service level agreements and a list of
appropriate products to cross-sell and up-sell, from after-market items
to a higher-level service contract — eliminating a large volume of
paperwork. The ability to allow this typical cost center to sell increases
revenues. The ability to capture and transmit an electronic signature or
process a credit or debit card (via a snap-on payment card
reader) in real time speeds invoicing and payment cycle times,
improving cash flow. And integrated GPS provides a variety of locationbased applications that further improve productivity, such as real-time
directions that help technicians arrive on time despite a road closure or
traffic jam.
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9

10

FLEET MANAGEMENT: REDUCE
TRUCK ROLLS AND VEHICLERELATED COSTS

MANAGEMENT: IMPROVE
DECISION MAKING AND
MANAGER EFFECTIVENESS

Approximately 32% of companies who maintain a fleet of
vehicles provide electronic routing and delivery information
directly to drivers on either a handheld or vehicle-mount
mobile device, with an additional 32% planning to implement
mobile technology by October 2010.

When plant managers carry a fully featured handheld mobile
device, the real-time information improves productivity by 5
to 10% — and with access to real time sales information, the
improved forecast accuracy reduces overproduction waste
by an average of 5%.

Source: Warehouse Automation: How to Implement Tomorrow’s Order
Fulfillment System Today; Aberdeen Group; 2008

Source: Motorola, Industry Solutions Group

Your vehicle fleet is one of your most substantial capital investments,
and the drivers of those vehicles represent a considerable operational
cost. Lack of real-time information can reduce the number of stops
per day as well as lead to unnecessary wear and tear and fuel
consumption, impacting customer service levels as well as overall
profit margins.
When vehicle-mounted fully featured mobile computers are installed
in your fleet of trucks, you have the tools required to improve the
management and utilization of your drivers and your vehicles.
Integrated GPS allows dispatch to monitor real-time location for
more efficient routing, effectively reducing truck rolls, minimizing
mileage, fuel costs, wear and tear and repair costs — extending the
lifecycle of these high dollar assets. With the addition of telematics,
supervisors have the real-time visibility into engine metrics required
to minimize adverse driving habits, such as excessive speeding, idling
or braking, further reducing fuel consumption and vehicle wear and
tear. Visibility into engine fault codes enables dispatchers to take the
swift action necessary to initiate repairs to prevent a very costly event
— unplanned vehicle downtime. And push-to-talk communications
via two-way radios or a mobile voice and data device, keeps drivers
and dispatchers in constant communication. With instant-access to
back-end business sytems on a mobile device, drivers can provide
customers with up-to-the minute information on delivery times
and more.

Regardless of whether your managers are responsible for the plant,
your salesforce or your field workforce, they need access to a wealth
of information in order to act as effectively as possible. With a robust
mobile device, you can extend lean concepts to management. Now,
plant managers can access productivity applications such as email,
plant messages and alerts as well as back-end systems that provide a
window into Key Performance Indicators (KPIs) and more. By mobilizing
the many critical plant management applications, managers can
remain out on the plant floor, where they are most effective — yet
the information required to make the best decisions possible is never
more than a few seconds away. As a result, plant managers are more
effective, able to accomplish more throughout the workday as well as
react faster to changing plant conditions.
In addition, sales managers can monitor actual sales and updated
sales forecasts in real time. This information enables tighter
management of inventory, increasing inventory turns and reducing
inventory holding costs as well as enabling better scheduling of labor
to prevent the high cost of overtime.
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SUMMARY
With the rise of the mobile workforce, mobility is truly an
ideal ‘lean’ enabler. While we examined the top 10 areas
where mobility can have the most impact on the success of
your lean initiatives, mobility is capable of stripping wasted
time and errors out of virtually any process in any and all
of your business functions, making mobility the ultimate
platform to take your manufacturing operations to the next
level of lean. And when it comes to mobility, nobody does it
better than Motorola.
In addition to deploying mobility solutions in some of
the world’s largest manufacturers, we chose mobility to
convert our own manufacturing operations from traditional
to lean — an implementation that won many awards for
its stellar success. Not only do we offer you the benefit
of our collective experience deploying lean manufacturing
solutions around the globe, but we also offer the hands-on
experience of leaning our own operations. As the pioneer
of Six Sigma, we offer a deep knowledge of best practices
in lean, along with the well-proven products and services

required to deploy a superior mobility solution that will turn
your manufacturing operation into a truly lean machine.
Since our products are built on a standards-based common
technology platform, you can easily deploy different
types of devices wherever required, from handheld and
vehicle mount to wearables — yet easily port applications
across devices. Our advanced management solutions
dramatically simplify the design, deployment and daily
management of your entire mobility solution, including
the wireless network, mobile devices as well as the data
and applications resident on those devices. And our robust
support services provide from-the-manufacturer pre- and
post-deployment assistance to help you get and keep your
mobility solution up and running at peak performance.

When Motorola converted
from traditional to lean quality
processes, the result was
world-class performance that
won some of the industry’s most
prestigious awards, including
the Shingo Prize for Excellence
in Manufacturing, InfoWorld’s
Six Sigma Supply Chain award,
Information Week’s ‘Number
1 in Manufacturing, Top 500
IT Innovators’ award as well
as 12th place in the ‘Supply
Chain Top 25’ awards from AMR
Research.
Source: Motorola, Industry Solutions Group

For more information on how to take your manufacturing
operation to the next level of lean with innovative solutions
from Motorola, please visit us on the web at
www.motorolasolutions.com/manufacturing or
call 866-416-8593.

LEANING THE ENTIRE MANUFACTURING OPERATION WITH MOBILITY
Mobility can allow you to easily extend lean initiatives throughout your operations — as well as amplify the
impact of those initiatives.
Materials Management
•
•
•
•
•

Warehouse mobility
Material tracking
Raw material sequencing
Vendor Managed Inventory (VMI)
eKanBan

Plant Floor
•
•
•
•
•
•
•

Mobile HMI/SCADA
Machine monitoring
Mobile automation
Error proofing
Shop floor/line sequencing
Mobile lean (eKanBan)
Mobile labor cost tracking

Enterprise Asset Management
•
•

Mobile asset tracking
Mobile asset maintenance

Quality
•
•
•
•

Mobile forms
Real-time SPC (statistical process control)
Six Sigma data capture
Track and trace

Field Mobility
•
•
•

Mobile field sales
Mobile field Service
Mobile fleet management

Mobile Manager
•
•

Mobile manufacturing manager
Mobile manager productivity

Plant communications
•

Unified voice and data architecture

Facilities management
•

Mobile security monitoring
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The Lean Supply Chain Report; Lean Concepts Transcend Manufacturing through the Supply Chain; Aberdeen Group; 2006
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