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* The cost of billing
errors, which often
isn't measured by
traditional accounting
systems, can be
significant.

e AS% improvemem n
customer retention can
add between 25% and
85% to the bottom line.

= Applying lean Six Sigma
technigues can identify
root causes, streamline
the billing process and
reduce errors.

by Lakshmi U.

DO YOUR CUSTOMERS complain about billing

errors? If so, you are not alone. Companies of all sizes experience
billing errors.

In the early 1990s, customers of communications giant
Motorola told then-CEO Bob Galvin, “We would do 10%, 20%,
40% (one customer said 300%) more business with you if you
would quit screwing up our accounting people who have to
take three weeks to reconcile a payment to you ... Why don’t
you admit you made a mistake? It takes us a week to convince
you. Correct those things, and we will give you much more of

our business.”!
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Accounting
prepares invoice

The cost of billing errors—customer frustration, lost
sales, delayed cash collections, rebilling and bookkeep-
ing—can be significant and goes unnoticed because it
isn't measured by traditional accounting systems.

Based on a survey of a diverse group of U.S. busi-
nesses, Boston Consulting Group concluded that
95% to 99% of a business'’s internal activities have
little or no relevance to its customers. Studies indi-
cate that a 5% improvement in customer retention
can add between 25% and 85% to the bottom line.” A
10% increase in acquisition costs adds less than 2%
to overall customer value, whereas a 10% increase
in customer retention adds up to 30% to customer
value. The impact of retaining 2% more customers is
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about the same as cutting costs by 10%.”

John Goodman, vice chairman of Technical Assis-
tance Research Programs (TARP) in Arlington, VA,
said customer complaints provide valuable quality as-
surance, as well as service and marketing data.' How-
ever, many companies struggle to find a way to cap-
ture, analyze and learn from that valuable data.

That's where the quality tenets of Six Sigma and
efficiency of lean enter the picture. Though lean tech-
niques were originally developed for manufacturing
companies, the techniques can be applied to a variety
of fields, including healthcare, banking, insurance and
academia. One area that seems to be lagging behind is
accounting.

After describing the concepts of lean and Six Sigma,

" this article illustrates how companies can apply lean

Six Sigma techniques to identify root causes, stream-
line billing processes and reduce billing errors.

A hypothetical billing problem
Hypothetical Company (HC) started as a small,
family-owned company. For a long time, owners man-
aged most of the operations, including billing, and
customers were happy. Over time, the company grew
steadily and acquired plants in the United States and
many other countries.

Most of its operations were departmentalized, and
the accounting systems varied among the many compa-
nies HC acquired. While HC successfully dealt with most
of the problems caused by rapid growth, it remained un-
able to get a grip on billing errors. The customer service
and billing departments were often flooded with com-
plaints about erroneous bills.

The billing process at HC evolved over time, result-
ing in a lack of consistency among billing personnel.
Customer order taking and billing procedures were
confusing, inadequate and obsolete. Not all billing
clerks had the same level of knowledge and training.
A lack of documentation added to the confusion and
aggravated the situation. Billing personnel followed
the policies and procedures they thought were rea-
sonable and did things the way they felt was right.

To get a handle on its billing problem, HC appointed
a Six Sigma team comprised of employees with vari-
ous interdisciplinary backgrounds and expertise. The
Six Sigma team discussed the problem, researched Six
Sigma and lean tools and techniques, learned from other
companies and consulted with experts in the field.



Data collection and analysis

The Six Sigma team took an in-depth look at direct and

indirect costs of billing errors. This was an eye-opener

to many. Some costs identified included:

¢ Borrowing due to cash flow problems.

* Resolving billing errors.

* Rebilling.

* Bookkeeping.

* (Customer defections and lost sales.

* Delay in cash collection as irate customers held
payments until discrepancies were resolved.

¢ [Interest lost due to late collection.

¢ Arguments among sales, shipping and billing de-
partments, leading to a loss of morale.

The first thing the team did was study the billing
process and prepare a flow chart (see Figure 1). The
team then reviewed how billing errors were resolved.
Most scenarios followed a similar path:

A customer calls to inquire about a bill and listens
to a pre-recorded message with menu options. The cus-
tomer listens to several options that don't describe their
particular problem and gets frustrated when the system
only deals with select inquiries. After several minutes,
the customer finally gets to speak to a customer ser-
vice representative, but only after being put on hold or
bounced from one representative to another, forcing the
customer to repeat the problem several times. Finally,
the customer is assured the problem will be corrected,
only to have the next month bring the same bill, the
same error, the same complaint, the same aggravation
and, in the end, the loss of an annoyed customer.

A further study revealed many different types of bill-

ing errors:

Tenets of lean / sie
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* Bills with wrong prices and charges.

¢ Bills sent to the wrong customer.

¢ Bills sent to the wrong address.

¢ Double billing and late billing.

¢ Billing for unordered goods.

¢ Billing for returned goods.

* Billing before the goods were shipped.

Like many companies, HC did not have an accurate
record of how many erroneous bills were prepared and
the frequency of each type of error. That meant the Six
Sigma team had to collect, organize and analyze data.”

The Six Sigma team took 25 random samples of
200 bills and found the percentage of errors varied
from sample to sample and ranged from 10% to 40%
(see Table 2). The team then created a histogram to

present the data graphically (see Figure 2).
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and processes. Value stream mapping is the physical
representation of processes that transform into outputs.

Flow is the rate at which things move in the value stream.
Obstacles such as clutter, blockages, bottlenecks, defects,

errors and organizational policies and procedures slow or

stop the flow.

Pull systems refer to work performed only when needed by
the customer or the next operation downstream.

Pursuit of perfection is the process of continuous
improvement.
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The Six Sigma team’s next step was to identify which
subset of errors was more significant than others. A review
of a sample with 40 errors revealed five different types (see
Table 3). When this data was presented on a Pareto chart,
it was clear that three different errors—incorrect amount,
billing for unordered goods and double billing—appeared
in more than 80% of all billing errors (see Figure 3).

Root cause identification

The last piece of the puzzle was identifying root causes.
Using cause and effect diagrams, the Six Sigma team
brainstormed potential causes and explored them in
depth. It studied the procedures and data, observed
workflow and interviewed customers and employees.
The team concluded that two primary factors were re-
sponsible for most of the errors (see Figure 4, p. 36): lack
of communication (for example, failure to inform billing
of partial shipments), and lack of knowledge and train-

ing (an inability to answer customer questions).

Streamlining the billing process

To gain a better understanding of the sources of com-
munication errors, the team members decided to walk
through the billing activities. Customer orders arrived
via mail, fax and phone. At each step, they were batched
and queued for processing. The main steps included: or-
der taking (folders made for each customer), order prep-
aration (current and new customers sorted, information
added), order pricing, shipping and billing. Table 4 (p. 36)

provides a detailed description of the activities.

Tally sheet for billing errors / ms.es3

Bill preparer: John Doe

Type of error Tally Number Percentage
Incorrect amount 1 12 30%
Wrong customer 111 3 6%
Double billing 1 4 10%
Billing for unordered goods | ¥4 11111 16 40%
Late billing i+t 3 14%
Total 40 100%
Error rate = 40/200 = 20%
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The team was surprised by how many departments
and steps were involved in preparing an invoice. At every
step, the team observed employees burdened by piles of
papers waiting to be prepared and moved to the next step.
In many cases, documents moved from person to person,
and the same data was entered multiple times.

The team then prepared a value stream map for the cur-
rent state of the billing process (see Figure 5, pp. 38-39) to
illustrate the movement of inventory, documents and in-
formation, along with the location and quantities of inven-
tories, cycle times and value adding and nonvalue adding
times.” Cycle times and inventory quantities were obtained
through observation and personal interviews. Inventory
days were calculated by dividing the inventory quantity
with the average number of customer orders per day. On
average, HC received 100 orders via mail and another 100
orders via fax and phone. The cycle time for the billing pro-
cess varied from 19.5 days for a current customer to 29.5
days for a new customer. The cycle efficiency varied from
0.5% to 0.54%.

A careful study of the value stream map indicated some
specific causes for billing errors:

* Sending items not ordered.

* Sending invoices before shipments.

* Not updating customer addresses.

* Human errors in data entry.

* No timely communication of returned items.
* Inconsistencies among order takers.

* Too much waiting.

¢ Too many steps and handoffs.

Pareto chart for billing
eITorS / FIGURE 3
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The team developed a value stream map reflecting the
future state (see Figure 6, p. 36) and performed a series
of kaizen blitzes to streamline the billing process. In the
future state, the billing process had three steps:

1. Order taking, order preparation, new customer
setup and order pricing were combined into order
processing.

. Checking credit and calculating sales tax and total
amounts were combined into billing.
. Shipping.

By reducing the billing process to three steps, the
cycle time was reduced to less than a day, and cycle ef-
ficiency increased to 10.4%.

To achieve the future (expected) state, the Six Sigma
team:

* [dentified the necessary activities and the order in
which they must be performed.

* Developed and documented policies and procedures
to ensure all employees performed the activities in the
correct order.

LEAN SIX SIGMA
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Cause and effect diagram / ricure 4
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Customer
« Orders via mail, fax, phone and e-mail.
» Average daily orders: 200/day.

Central mailroom

* Receive outside mail.

* Sort according to departments.

* Putin boxes.

* Deliver to departments.

* Stamp postage and send outgoing mail.

Order taking

* Receive orders from customers
and central mailroom.

* Open customer mail orders.

¢ Record customer phone
orders on paper.

= Sort all orders by customer
name and stamp date.

* Prepare folders with customer
order information.

* Move batch of customer orders to
order preparation once a day.

Credit check

* Check customer credit once a week.

* Add credit status to folders.

* Sort customers according to acceptable
and not acceptable credit.

« Batch and move the sorted
folders to billing.
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Order preparation

* Receive folders with customer
order information.

« Sort folders according to new
and current customers.

* Send new customer folders
to data processing.

* Receive new customer folders
from data processing.

* Move customer order folders
to order verification.

* Receive folders from order verification.

* Make two copies of
customer order folders.

* Send one copy of the order to
shipping and one copy to billing.

Data processing

= Receive new customer folders
from order taking.

« Batch the folders, assign a customer
number and create customer record.

* Add new customer number and other
information to customer folders.

« Batch customer folders to order
preparation once a day.

Order verification

« Receive customer order folders
from order preparation.

e Check stock availability.

* Make price estimates.

* Add price estimates to
customer order folder.

* Move the folders to order
preparation once a day.

Billing
* Receive copy of customer order
folders from order preparation.
* Send new customer folders
to credit check.
* Receive customer folders from
credit check with credit status.
* Sort the customer folders according to
acceptable and not acceptable credit.
* Send the customer folders with not
acceptable status back to order takers.
« Send the acceptable customer
folders to sales tax department.
* Receive customer folders from sales tax.
« Calculate the total amount
(purchases, taxes) to bill.
= Enter all the necessary data
into computer and print
invoices twice a month.
« Address envelopes, fold, insert invoices
and close. Move the envelopes to
central mailroom twice a day.

Shipping
* Receive customer order folders
from order preparation.
+ Pick and pack the items in the order.
e Print and paste address
labels on the boxes.
« Ship the packages twice a day.



Replaced the existing batch and queue system with
a flow system. Customer orders were processed one
at a time as they arrived. Individuals in each step
were trained to do all activities in that step.
Automated the billing system and encouraged cus-
tomers to submit orders via the internet.

Trained order processing employees to take data
correctly, verify data for accuracy and complete-
ness, and look for special terms.

Created a system in which data was only entered
once and transmitted electronically, with passwords
to limit access.

Developed standard formats with built-in internal
checks and flags to alert users about incomplete data,
incorrect part numbers and faulty descriptions.
Trained shipping personnel to communicate with
the billing department in a timely manner regarding
partial shipments and returned goods.

Sent invoices only after receiving confirmation from
shipping personnel that orders were sent.

Printed the name and phone number of the customer’s
contact person, due dates and discounts on invoices to
avoid runaround experienced by customers. Highlight-
ing payment due dates and available discounts mini-
mized customer calls and shrunk collection intervals,
Simplified the chaotic pricing structure and comput-
erized it. Any deviations from the posted prices were
immediately communicated to the necessary parties.

* Suggested blanket agreements be negotiated and in-
voices sent on a monthly basis via the internet when
possible. The free time that resulted would be used
for training, to pursue value adding activities and to
perform further kaizens.

Final actions

The Six Sigma team believed in the saying “what gets

measured gets improved,” and developed a set of rel-

evant performance measurements to track the efficien-
cy and effectiveness of the billing process. The metrics
selected were:

* Total number of billing documents processed divided
by the number processed per day.

* Lead time to process customer order.

¢ (ycle time to prepare a customer bill.

* Average amount in accounts receivable divided by
average number of sales.

* Percentage of accounts received past due.

* Sum of the dollar amount in accounts receivable,
multiplied by the number of days since the sale, di-
vided by the total number of days.

¢ Percentage of erroneous bills.

* Average time to correct an erroneous bill.

* Number of billing complaints.

s Average time to resolve billing complaints.

The team was fully aware of the powerful nature
of working in cells and the success of just-in-time

LEAN SIX SIGMA

January 2008 « QP 37



HC value stream map: current state / ricures

Data i
Y v processing i; F
Order |... el CT: 10 min. H
Preparation ‘ Q: 95% 800 Order H
sort: 200 _| pricing =
o Lo O e SR —
Q:95% 500 Q: 90% 400 Pler2omin| S5
00 Prep: ,‘..: Q: 98%
CT: 10 min.
Q: 90% 600
2 days 3 days 1 day 4days 2-5days 2days  3days 1 day
2 rnin.__! | 12 min. |10 min. 15 min. 20 min.
symbols
Sort _ ‘
XYZ
Corporation 300 pieces/1 Day
Process Box Customer Inventory Shipment
i =§> —— -
PUSH Finished goods Material Electronic "
to customer info. flow info. flow ifonmation

HC value stream map:
future state / FIGURE 6 manufacturing methods. For the next level of

improvement, the team suggested that HC con-

3 solidate all activities into one cell manned by a
team of personnel from sales (covering order

taking, order preparation, order pricing and

data processing), accounting (covering credit
check, sales tax and billing) and shipping.

The cells would be located in the shipping
area, and cell personnel would take full responsi-
bility for all activities from order taking through
invoicing. Throughout the improvement project,

the team communicated with HC management

T )’ CT: 20 min. 75 ] and received management’s support.
| processing BN 7 .S i With a resolution in place, HC figured out
50 03210031%”' s s e 75 what Motorola learned more than a decade ago:

sometimes a lean approach is needed when the
customer’s patience with the billing process is
0.375 day

0.25 d 0.375 day g :
20 min. 20 min. SRR TR AR [ [ [0 Ve wearing thin.
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Inventory Legend

1. Mail and fax orders.

2. Customer orders in folders.

3. New customer order folders.

4. Folders with new customer record

information.

Customer order folders.

Customer order folders with

verification and pricing.

7. Customer order folders with shipping
information.

8. Boxes waiting to be shipped.

9. Customer order folders waiting for

oxin

e invoicing.
\ 4 ek : 10. Sorted new customer folders waiting
Bil Pl eeed for credit check.
sort: 200 Q:100% | 800 11. Customer order folders with credit
CT: 2 min. L _ [ Sales tax status.
'“"“"*') Q: 95% 2N\ [CT: 15 min. 12. Customer folders waiting for sales tax
600 | Invoicing: 600 Q: 95% to be added.
Cl“-J 1;;?1 13. Customer folders with sales tax to be
: added.

14. Invoices to be mailed.

3 days 1 day 4d 3d 3d 1 day
17 min. | [ 10 min. | 5 min. |

Invoicing
Current customer New customer
Process time 51 minutes 71 minutes
Non-value addiing time  19.5 days 29.5 days
Total cycle time 156.85 hours 236.18 hours
Cycle efficiency 0.54% 0.5%

REFERENCES

1. George Fisher and RW. Galvin, "Motorola Quality Briefing: Stalking Six Sigma,”
video presentation, Motorola Inc.,, Nov. 23, 1992.

2. Frederick F. Reichheld, The Loyalty Effect, Harvard Business School Press, 1996,
3. Frederick F. Reichheld and E. Sassar, Jr, “Zero Defects Come to Services,”
Harvard Business Review, September 1990, pp. 105-111.

4. John Goodman and Steve Newman, “Understand Customer Behavior and
Complaints,” Quality Progress, January 2003, pp. 51-55.

5. James R, Evans and William M. Lindsay, The Management and Control of Qual-
ity, Sth edition, South-Western College Publications, 2002

6. Mike Rother and John Shook, Leaming to See, The Lean Enterprise Institute, 2003.

NOTES
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