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The pressure for distribution centers to increase productivity and reduce labor 

cost has never been greater. One way distribution centers are helping to 

meet this goal is by upgrading from mature laser-based scanner technologies 

to newer digital reader technology that provide increased read rates. By 

increasing read rates—even by a small percentage—a smaller number 

of packages will need to be handled manually and fewer workers will be 

required for relabeling or rerouting rejects.

A Revolution in Barcode Reading Technology

Senior Vice President & Senior Fellow Bill Silver has surmised: “If contemporary technology 

has a grand theme, it is that eventually digital will replace analog, and solid state will replace 

mechanical. Whether it be music or video, publishing or photography, telecommunications 

or engine control, the story is similar. Mechanical, analog machines have been around for 

decades, sometimes centuries. They are mature technologies—the kinks have been worked 

out, the costs have been squeezed as much as possible, the strengths and weaknesses are 

well understood. The newer solid state, digital challengers at first offer more promise than 

performance, but with continued innovation and development they come to dominate the 

market. So it will be with linear barcode readers.”

The limitations of laser scanners are also well known. Laser scanners only capture a single scan 

line at a time which means they have a much more limited ability to obtain a “read”, especially 

on barcodes that may be poorly printed or damaged. Laser scanners also do not capture an 

image of the barcode, which is essential for DCs that want to conduct root cause analysis on 

“no reads” for process improvement. In addition, laser scanners have moving parts that are 

subject to wear and often require repair or replacement. 

The digital challenger to laser scanners uses an imager similar to one found in a digital camera 

and a microprocessor to analyze the images. Image-based barcode readers, like the DataMan® 

product line from Cognex, deliver increased read rates on poorly printed or damaged codes, 

provide the ability to save “no read” images for performance feedback, and are designed with 

no moving parts which provides longer usable product life.

Why Read Rates Matter

In order to quantify the cost impact of read rates, it’s first important to understand what 

happens when a barcode scanner cannot ‘read’ a barcode. When a ‘no-read’ condition occurs, 

packages must be diverted to a station where an operator can manually key in the information 

or replace the defective barcode with a new barcode and resend the package back through 

the sorting system. This type of failed condition results in increased labor costs and reduced 

efficiency of automated sorting equipment. 

As you might expect, low read rates cause greater potential losses as the volume of throughput 

increases. For example, a high-volume distribution center that processes 126,760 packages per 

day and averages 99% read rates has the option to invest $100,000USD into new barcode 

reading systems. These new barcode readers will improve overall read rates by 0.9%. What 

will this investment equate to in real value for the distribution center? Before we analyze 

the value, some assumptions must be made. Table 1 details the assumptions made for the 

purpose of this example.
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A Four-month Return on Investment (ROI) for a  
$30,000 Investment

In a low-volume distribution center the sample numbers are smaller, but no less important to 

their operations. In this example, the center processes 82,368 packages per day. However, if 

barcode scanners fail to automatically read just 2% of the packages passing through the sort 

machine, that equals 1,647 packages per day, or 494,100 packages per year requiring  

manual rework. As a result, daily throughput drops from 82,368 to 80,721 packages, 

reducing annual throughput from 24.7 million packages to 24.2 million. Table 3 details the 

assumptions made for the purpose of this example. 

HIGH-VOLUME READ RATE/LABOR COST ANALYSIS

Read Rate No-Reads Maximum 
Number of 
Packages/

Day

Total Rework 
Time (Man 
Hours/Day)

Number of 
Operators 
Required 
to Handle 
Rework

Cost of  
Operators 
(USD/Year)

97% 3,802 122,918 95.05 11.9 $499,012.50 
98% 2,535 124,185 63.38 7.9 $332,718.75 
99% 1,268 125,452 31.70 4.0 $166,425.00 

99.5% 634 126,086 15.85 2.0 $83,212.50 

99.9% 127 126,593 3.18 0.4 $16,668.75 

Four Sigma 89 126,631 2.23 0.3 $11,681.25 

Five Sigma 26 126,694 0.65 0.1 $3,412.50 

Six Sigma 1 126,719 0.03 0.003 $131.25 

Table 2. High-volume Distribution Center Read Rate/Labor Cost Analysis

HIGH-VOLUME SHIPPING SORTER TYPICAL OF A LARGE RETAILER

Sorter speed 400 feet/minute

Average box size 20 inches

Distance between boxes 30 inches

Hours of operation/day 22

Utilization days/year 350

Boxes/second 1.60

Boxes/hour 5,760

Maximum boxes/day 126,720

Maximum boxes/year 44,352,000 

Table 1. High-volume Distribution Center Assumptions

When a 0.9% Improvement in Read Rates Equals  
$100,000s in Profits

By making a $100,000 investment into new barcode reading systems, this improvement 

reduces the number of packages that must be manually reworked and fed back through the 

sorting machine by 1,141 packages per day or 399,350 packages per year. If we assume 

that a typical operator making $15 per hour requires 1.5 minutes to rework a ‘no-read’ 

package, then this investment saves $149,756 per year, allowing the center to achieve full 

ROI for its $100,000 in just eight months, and after two years, adds $199,512 in profits. With 

long life cycles, the new image-based barcode readers can add hundreds of thousands to the 

bottom line year after year with just a 0.9% improvement in read rates. Table 2 illustrates the 

financial impact improving just 1.99% can have in this example.
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Read Rates Drive Savings, Efficiency

As the numbers show, capital equipment improvement programs that increase read rates  

are solid investments that have short ROI schedules and have positive impact on profits over 

time. As distribution centers look to improve profit and throughput and position themselves 

for expected higher demands in years to come, new image-based barcode readers can help  

to achieve these goals. 

For more information about how industry-leading Cognex barcode reading technology is 

leading a revolution of change in the logistics industry, read “A new foundation for 1-D 

barcode reading: Hotbars™ image analysis technology” written by Senior Vice President  

& Senior Fellow Bill Silver and/or visit www.cognexlogistics.com, or let us bring our 

equipment to your facility to show you.

LOW VOLUME READ RATE/LABOR COST ANALYSIS

Read Rate No-Reads Maximum 
Number of 
Packages/

Day

Total Rework 
Time (Man 
Hours/Day)

Number of 
Operators 
Required 
to Handle 
Rework

Cost of 
Operators 
(USD/Year)

98% 1,648 80,720 41.20 5.15 $185,175.00

99% 824 81,544 20.60 2.58 $92,587.50

99.5% 412 81,956 10.30 1.29 $46,350.00

99.9% 83 82,285 2.08 0.26 $9,337.50

Four Sigma 58 82,310 1.45 0.18 $6,525.00

Five Sigma 17 82,351 0.43 0.05 $1,912.50

Six Sigma 1 82,367 0.03 0.00 $112.50

Table 4. Low-volume Distribution Center Read Rate/Labor Cost Analysis

LOW-VOLUME SHIPPER TYPICAL OF INTERNET FULFILLMENT CENTER

Sorter speed 400 feet/minute

Average box size 20 inches

Distance between boxes 36 inches

Hours of operation/day 16

Utilization days/year 300

Boxes/second 1.43

Boxes/hour 5,148

Maximum boxes/day 82,368

Maximum boxes/year 24,710,400 

Table 3. Low-volume Distribution Center Assumptions

Using the same 1.5 minutes for a $15 per hour operator to rework a package, and an 

overall read rate failure of 2% of packages equate to more than 41 hours per day in  

additional labor at a cost of $185,175 per year. If the fulfillment center invests $30,000 in 

new image-based barcode readers that will improve read rates by 1% it will save $92,587 

in labor each year, realizing 100% ROI in just four months while increasing line throughput  

by 823 packages per day. 

If the line was running at 99%, and achieved 99.5% as a result of the upgrade, the savings is 

still more than $46,000 per year, allowing the center to achieve full ROI for its $30,000 in less 

than eight months, while increasing throughput to 81,874 packages per day. Table 4 illustrates 

the financial impact improving just 1.99% can have in this example.
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