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THE FINAL TOLLGATE

Accounts Payable 
Revenue Generation 

Project
BY JACKIE CAZAR

The Final Tollgate features a Six Sigma project as it would
be presented to a panel of company executives at the final
project review. The objectives of such a presentation are to
1) communicate significant results of the project, 2) share
highlights of how results were achieved and 3) gain agree-
ment to close the project. The slides are the Black Belt’s
visual presentation and the accompanying text is the verbal

presentation. It is assumed that the project leader has been
making regular presentations at each tollgate and that the
executives in the audience have a basic understanding of
Six Sigma. The content for this project was assembled for
illustration purposes. It is based on fabricated data from a
fictional company. Any similarities to an actual project are
coincidental.

The Accounts Payable Revenue Generation Project

focused on increasing the rate at which a Fortune 500

company takes advantage of eligible discounts, and

improving its prompt-paid invoice payment process. A

cross-functional team composed of 10 individuals from

the U.S. and the U.K. achieved $800,000 in hard sav-

ings for the firm and a 78 percent reduction in defects.

Do you have an exemplary Six Sigma project to share? Would you like to see it here? Submit it to us at isixsigma.com/submit
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DEFINE

Accounts Payable Revenue Generation Project

D M A I  C

Opportunity to Save Over $1 Million Annually

Problem Statement: 
In past two years, company has captured 
just 50% of available vendor discounts, 
costing over $1 million in hard savings 
annually.

Business Case: 
• Company eligible to receive 2% discount from 
 28 “prompt-paid” vendors 
• Invoice must be paid within 10 business days of receipt
• Total potential discounts represent over $2 million annually

Project Scope: 
Payment Processing
• Begins: Invoice stamped by Marketing 
  as received
• Ends: Payment check is mailed

Complexity and Variation: 
• 24 buyers generating purchase orders
• 28 vendors generating invoices
• 4 large departments involved in process
• Payment cycle time varies from 9 days to 223 days

SIPOC Analysis

Mail
Check

Issue
Check

Take 2%
Discount

 Supplier Input Process Output Customer
Prompt-Paid Vendors Purchase Orders  2% Discount Prompt-Paid Vendors
Buyers Invoices  Check
Marketing Receipt Date
Accounts Payable 10-Day Policy
System

Stamp
Receipt Date

Classify and 
Scan Invoice

Match Invoice
and PO

Process
Invoice

Calculate
Due Date

Define (Slide 1)
The company pays invoices to more than 70,000 vendors

worldwide. The scope of this project, however, represents
28 “prompt-paid” vendors, who invoice over $100 million
annually. 

Each of these 28 prompt-paid vendors offers a two-
percent discount on their invoice to us if our company
processes that invoice within 10 business days. Over the last
two years, our company has not taken advantage of an aver-
age of 50 percent of these available discounts, representing
nearly one million dollars lost annually in potential savings. 

For the purpose of this project, the process begins
when the invoice is stamped by the marketing department
as received and ends when the check for payment is
issued and mailed by the accounts payable (AP) system.
This is also how the elapsed time is calculated for meeting
the 10-day requirement for discount eligibility.

An initial high-level analysis on cycle time data provid-
ed by the AP system showed that although some invoices
were paid in nine days, others took 223 days. Obviously
the existing process contained a high degree of variation. 

The SIPOC analysis with high-level process map illus-
trates the complexity of this process, which includes 24
buyers generating purchase orders and 28 vendors gener-
ating invoices.

Measure (Slide 2)
To determine the process’ baseline capability, the team

defined a unit as an invoice from a prompt-paid vendor,
and a defect as any of those invoices that were paid with-
out taking the two-percent discount. Using an historical
sample of 3,695 prompt-paid invoices over a period of
nine months, 1,735 were found to have lost the discount.
This yielded a DPMO of 469,553 and a Sigma of 1.58.
The annual cost of poor quality was calculated by the
finance representative to be $1,055,978. 

Initially, the team did not know where in the process
they would find the vital few x’s – the independent vari-
ables that most significantly drove the defects. As a starting
point, the team brainstormed potential reasons for losing
the two-percent discount through the use of a fishbone 
diagram. Three potential reasons stood out:

1. The company did not have a measurement system
in place to track invoices from beginning to end;
therefore, there was no valid data on cycle time.

2. Not all the vendor terms in the system reflected the
two-percent contractual agreement with the compa-
ny – the company and the vendors together had
four different policies and procedures for taking the
two-percent discount.

3. The system allowed operators to override the pur-

          



Copyright ©2005 iSixSigma Magazine n No Reproduction Without Permission  n www.isixsigma-magazine.com/reprints

THE FINAL TOLLGATE 4

MEASURE

Accounts Payable Revenue Generation Project

D  M  A I  C

Gage R&R on New 
Measurement System
• Insufficient measurement system
 (63% effectiveness)

• New mechanism to stamp receipt date

• New data collected – 648 invoices 
 measured
 – DPMO = 310,185
 – Sigma = 2.0

Focus on Payment Cycle Time

 Unit An invoice from a prompt- 
  paid vendor
 Defect Any prompt-paid invoice that 
  lost the 2% discount  
 DPMO 469,553
 Sigma 1.58
 COPQ $1,055,978 annually0 10 20 30 40 50

LSL USL Process Capability Analysis for Total Cycle Time
Calculations Based on Weibull Distribution Model

Pareto Chart by Buyer
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Vital Xs Not Found in:
• Purchase order processing
• Vendor defects

Searching for Trivial Many Xs
• Lack of measurement system to track cycle time
• Four different processes to calculate 2% discount
• Operators can override the system

Y

One buyer produced 67% of all PO defects.
“Quick hit” fix cut rate to 10%.

chase order and invoice information.
The fishbone exercise highlighted the need for a meas-

urement system to accurately collect and track the cycle
time for paying invoices from beginning to end. After
implementing a tracking system, the company hired a
temporary contractor for three months to collect that data. 

Simultaneously, to validate the measurement system, a
Gage R&R was performed, which showed a 63 percent
effectiveness rate for the newly implemented measurement
system. The team identified that the date stamped on the
invoice was illegible, causing inaccuracies in the data col-
lection process. The team recommended changing the
mechanism to stamp the receipt date on the invoices.

After a three-month data collection period (represent-
ing 648 invoices) using the improved measurement sys-
tem, the team performed an updated baseline process
capability analysis that showed a DPMO of 310,185
(Sigma=2.0). 

Through this analysis, the team also discovered that the
data was not normally distributed: the majority of invoices
were paid (using the median) within seven days, with an
overall range of one to 42 days. Thus, our data distribution
showed a positive skew. A cycle time distribution with a
lower bound at zero is generally non-normal and provided
a flag for the team to watch in our analysis. To account for

the non-normal nature of the data, the process capability
analysis was based on a Weibull distribution model.

As another approach to narrowing the efforts of the
team, we performed benchmarking among the 28 vendors
and 24 buyers to determine if there were differences in the
way invoices and purchase orders are processed between
vendors and buyers, respectively.  

No differences were found among vendors; however,
we found that one buyer produced 67 percent of the total
defects affecting the submission of purchase orders.
Although we calculated that purchase order errors
explained only 16 percent of the overall defect on lost dis-
counts – and thus, was not a primary factor to pursue for
the root cause of our problem – we thought it was impor-
tant to address the unusually high defect rate from the one
buyer immediately. After a series of meetings with the
buyer’s manager, a new procedure was established that
resulted in an 85 percent reduction of the buyer’s contri-
bution to the purchase order defects. 

Analyze (Slide 3)
Given the fact that neither the vendors nor the buyers

alone contributed to the large variation on the discount
lost, the team decided to focus primarily on the cycle time
for processing invoices. We were also influenced by the
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ANALYZE

Accounts Payable Revenue Generation Project

D  M A  I  C

The Root Cause Is Within the Accounts Payable System

Focus on Payment Cycle Time – Initial Discoveries 
• Statistically, the company can process invoices within 10 business days
• The AP system calculates the 2% discount based on the invoice date rather 
 than the receipt date . . . is there a difference?

0 50 100 150 200 250

LSL
USL

Process Capability Analysis
for Invoice Date

Calculations Based on
Weibull Distribution Model

0 10 20 30 40 50 60

LSL USL Process Capability Analysis
for Receipt Date

Calculations Based on
Weibull Distribution Model

Cycle time
is not the

root cause

Mann-Whitney Confidence Interval and Test
MSG Batc N = 648 Median = 5.001
Invoice N = 648 Median = 21.000

Point estimate for ETA1-ETA2 is -14.999
95.0 Percent CI for ETA1-ETA2 is ((-15.998, -14.000)
W = 256016.0

Test of ETA1 = ETA2 vs ETA1 < ETA2 is significant at 0.0000
The test is significant at 0.0000 (adjusted for ties)

Cycle time based on receipt date
(median = 5 days)
is statiscally lower than
cycle time based on invoice date
(median = 22 days) 

fact that when the process was measured using cycle time
data from the new measurement system, the defect rate
was significantly lower than when it was initially calculat-
ed based on actual number of invoices not using the two-
percent discount. In other words, we believed that cycle
time was central to the company’s ability to achieve the
discounts.

To meet a vendor’s 10-day payment requirement and to
be eligible for the two-percent discount, the marketing
department, the AP department and the AP system must
be able to process invoices in two, six, and two days,
respectively. 

The team looked to the data gathered in the Measure
phase to assess if these time requirements could be met.
Using a Wilcoxon Signed Rank Test, we concluded that the
marketing department could indeed open, classify and
stamp the receipt day on the invoices in less than two days. 

In addition, the process followed by the AP associates
was capable of processing invoices in less than six days. 

Finally, the analysis showed that the AP system was
able to calculate the discount, issue and mail the check in
less than two days. 

Based on these analyses, the team concluded that the
invoice payment cycle time was not the root cause of the
problem. (Of note: This project’s initial name was “Reduce

the Cycle Time for Paying Invoices.”) 
The team asked one more question: How does the sys-

tem take the two-percent discount? By following the exact
path an invoice takes through the payment process, the
team discovered that the AP system calculated the two-
percent discount based on the “invoice” date, not on the
“receipt” date. Remember, to be eligible for the two-per-
cent discount, the clock starts ticking at the receipt date.
The AP system, however, automatically used the invoice
date to calculate the 10-day window. 

While the dates differ by definition, the team asked a
new question: Is the difference between the two cycle
times (i.e., one based on the invoice date and one based
on receipt date) statistically significant? Using Process
Capability Analysis, Wilcoxon Signed Rank Confidence
Interval and Mann-Whitney Confidence Interval, the team
concluded that yes, the dates were statistically different.
This answer explained why some invoices were paid in
seven days, whereas others took 223 days. This also
explained why the company kept losing the two-percent
discount, when the data showed that the company was
capable of processing invoices in 10 business days.

We concluded that the system lost the two-percent dis-
count because it was programmed to calculate the 10-day
window based on the invoice date rather than on the
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receipt date. Simply put, the logic of the AP system did
not reflect the two-percent discount policy.

Improve (Slide 4)
Once we identified the root cause of the problem, the

solution for this project was obvious. We had to change
the logic in the system so that it calculates the due date
for the 10-day discount eligibility window based on the
receipt date stamped by the marketing department, rather
than on the invoice date provided by the vendor. Our IT
team in the U.K. made the changes in the logic at no 
additional cost.

A pilot solution was implemented in October. Prior to
implementation, the data collected from January through
September yielded a DPMO of 469,553, or 1.58 Sigma.
The pilot data in October showed a DPMO of 117,264, or
2.69 Sigma. This represents a 75 percent overall improve-
ment to the process, dropping the overall defect from 47
percent to 12 percent.

Furthermore, the team carefully analyzed the special
and common sources of variation that explained the
“new” 12 percent defect rate and concluded that:

1. Thirty percent of the defects were due to the inabil-
ity of the company to process invoices in time.

2. Twenty-two percent of the defects were due to the

system’s setting up due dates on weekends.
3. Nineteen percent of the defects were due to the dis-

count’s not being allowed by the vendor because of
purchase order issues.

The team decided to fix the 22 percent of defects
before the process moved to the Control phase. Because
no AP associates are available to process invoices during
weekends, an additional “grace day” was added to the sys-
tem’s logic, ensuring that the system never sets up a due
date on weekends. 

Looking at the defects caused by vendors’ disallowing
the discount on certain purchase orders, the team realized
that these orders have a label stamped by the vendor say-
ing, “Discount Not Allowed.” Because this label confused
our internal processes, the team decided to reinforce the
two-percent discount policy among our vendors and take
the two-percent discount if the invoice is paid within 10
business days. This solution also consolidated the four
policies and procedures for taking the two-percent dis-
count into one simple policy.

These additional improvements yielded for the process
a final DPMO of 105,376, or 2.75 Sigma.

Control (Slide 5)
A three-month control plan was put in place, with the

IMPROVE

Accounts Payable Revenue Generation Project

D  M A I  C

Project Achieved Overall 78% Improvement

Solution 
Change logic in AP system – calculate 2% discount based on receipt date

Solution 
implemented 

at no
additional

cost
Capability Prior to Pilot
 DPMO = 469,553
 Sigma = 1.58
 Defects = 47%

Pilot Capability
 DPMO = 117,264
 Sigma = 2.69
 Defects = 12%

75%
Improvement

Addressing Sources of “New” Defect Rate
Generated Additional 3% Improvement 
• 31% Problem: Company cannot pay invoices in 
   10 days
  Solution: For another project!

• 22% Problem: System sets up the due date on 
   weekends
  Solution: Change system algorithm to 
   prevent this

• 19% Problem: Discount is not allowed by vendor
  Solution: Standardize 2% policy among all 
   vendors

Pareto of Causes of 12% Defects
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following mistake-proof process:
1. Allow calculation of a 10-day window based on the

“receipt” date (automatic).
2. Avoid setting up the due date on weekends 

(automatic).
3. Ensure that the marketing department uses the new

stamp mechanism (training).
4. Eliminate interpretations of the two-percent 

discount among vendors (policy).
5. Eliminate 100 percent manual override of the system

by an operator (automatic).
6. Eliminate the possibility of exception processing

(automatic).
7. Identify and train back-up staff for AP and

Marketing.
8. Train the process owner on control charts and

sources of variation.
9. Create a query in the system to automatically 

calculate and generate a detailed monthly report on
defect percentage, DPMO and Sigma levels. Create
automatic flags if the defect percentage goes beyond
the upper specification limit.

10.Create an executive summary report to be 
distributed to the process owner and team 
members monthly.

To ensure that the new process is better than the old
process, the team ran a Confidence Interval for Two
Proportions test on the data prior to implementation
(January through September) and on the post-implemen-
tation data (October to December).  The test confirmed
that the new process is statistically better than the old
process.

The improved process was turned over to the process
owner, and the finance department signed off on an incre-
mental annual benefit from this project of $800,000. This
means that the prompt-paid invoice payment process now
realizes a total of $1.78 million dollars in annualized hard
savings for the company. 

The solution improved our ability to take the two-
percent discount from 469,553 DPMO, or 1.58 Sigma, 
to 105,376 DPMO, or 2.75 Sigma, representing an overall 
78 percent improvement to the process. u

Jackie Cazar is a Master Black Belt with over six years of 
Six Sigma experience. She has held strategic quality roles
with companies such as Bank of New York and American
Express and is currently the managing director of End to End
Consulting, LLC. Ms. Cazar is a member of the International
Society of Six Sigma Professionals (www.isssp.com).

CONTROL

Accounts Payable Revenue Generation Project

D  M A I  C

78% Improvement Yields Additional $800,000 in Annual Savings

Sustaining the Improvements Over Time 
• New logic in system based on receipt date
• System does not set up weekend due dates
• Eliminate all interpretations of the 2% discount policy
• Eliminate all manual manipulation of the system
• Train additional staff on new control limits
• Create automatic monthly control charts and reports
• Monitor process for three more months

Final Q&A
• Is the improves process statistically better than 
 the old process? YES!
• Is the discount lost with Six Sigma statistically 
 lower than without Six Sigma? YES!
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P Chart for FY Defect Improvements
Implemented

Test and Confidence Interval for Two Proportions
Sample X N Sample p
1 1735 3695 0.469553
2 98 930 0.105376

Estimate for p(1) - p(2): 0.364177
95% CI for p(1) - p(2): (0.338714, 0.389640)
Test for p(1) - p(2) = 0 (vs not = 0): Z = 28.03  P-Value = 0.000

Test and Confidence Interval for Two Proportions
Sample X N Sample p
1 1735 3695 0.469553
2 98 930 0.105376

Estimate for p(1) - p(2): 0.364177
95% CI for p(1) - p(2): (0.338714, 0.389640)
Test for p(1) - p(2) = 0 (vs > 0): Z = 28.03  P-Value = 0.000

Final Capability
DPMO: 105,376

Sigma: 2.75

          


