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Accounting, finance and metrics for Lean Manufacturing. This series includes disucssion
of Activity Based Costing (ABC) as well as some simpler alternatives. It includes a simple
analysis of Product Costing to ensure that companies are not losing money on low
volume products.
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Lean Accounting Issues

Lean Manufacturing and traditional accounting conflict in several ways. These conflicts
often produce considerable difficulties. The roots of this problem lie, largely, in the
history of accounting. Johnson and Kaplan's book, Relevance Lost, has much useful
background. We begin this series on Accounting and metrics with some of the most
important accounting-related issues.

Product Costing

Traditional accounting systems track total expenditures well and are accurate in this.
Determining the true costs of individual products and components is another matter.

The primary culprit in distorted product costs is overhead allocation and the primary
effect is to undervalue many products and overvalue others. This, in turn, causes
managers to make products that could better be outsourced. It also causes under pricing
of products that actually lose money.

Activity Based Costing (ABC)

Activity Based Costing attempts to identify the factors that truly drive overhead cost. It
then allocates overhead costs with formulae that reflect these "cost drivers". For example,
in Purchasing, the activity cost probably relates to the number of line items on the BOM
for each product. In Engineering it might relate to the number of engineering changes.

In practice ABC systems are often implemented in complex ways and produce as much
confusion as accuracy. Glen Navis' article on Volume Adjusted Costing discusses this
and offers a simple alternative for many situations.

Inventory Cost Analysis

While conventional systems often track inventory well, they rarely track the cost of
holding it very well. These costs include space, warehouse personnel, insurance, utilities
and many other costs. Most of these costs fall into overhead accounts and appear in
oversimplified overhead allocation schemes. There is more on this at
www.strategosinc.com/economic_lot_sizing.htm.

Micro Costing

In many firms the accounting system integrates with production control, scheduling and
inventory systems via MRP or ERP. These systems are often setup to collect time and
cost at each individual machine and operation. The assumption is that the more detailed
the data collection, the more knowledge is available. This errs on two counts.

When data collection becomes a burden, people fake the data, fail to update or
manipulate it.

Data is not knowledge, let alone understanding. Often there is so much data that it is
difficult to interpret.
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A preoccupation with detailed machine-by-machine data does not fit well in a workcell.
In cells, one operator may do many operations on a single part, several operators may
also work on a single part. Operators may switch tasks in midstream. Finally, different
parts often move through one at a time in unpredictable sequences.

The inability to collect detailed data in a manufacturing cell is sometimes a roadblock to
implementation. All this data collection is non-value added activity and, in workcells,
unnecessary.

Non-Financial Metrics

The foremost goal of business is usually profit. Other goals such as growth, future
profitability, and future competitiveness follow closely behind. The volatile nature of the
present business environment requires people, systems and organizations that cope
effectively with change. But, Traditional accounting does effectively measure investment
in these longer range objectives.

Profit measures are the end result of a long string of activities that create and market the
products. These profit measures, alone, are inadequate to control and manage upstream
activities.

Running a business for the long term requires more than financial metrics. Individual
activities, processes and parameters within each activity or process step require metrics
that are, mostly, non-dollar units.

Robert S. Kaplan, David P. Norton, in their book, "The Balanced Scorecard" show how
to link metrics and strategy. They provide a system for investing in customers,
employees, new product development, and in systems-- not just pumping up short-term
earnings with myopic maneuvers.
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Volume, Variety and Product Costing

Product costing is one of the most problematic issues in lean accounting. This is
especially true when a wide variety of products and a wide range of volumes exist in the
same factory. Simplicity Electronics is a mythical but typical company that illustrates.

Our analysis derives directly from Simplicity's standard financial statements (figure 4),
sales data and some common-sense estimates. You can do a similar analysis for your own
company.

We start with annualized sales volume, by product. Simplicity has ten products, as shown
in the Product-Volume chart of figure 1. This chart shows the sales for each product with
a bar and cumulative sales with a line. This sales information is, usually, readily available
and accurate.

Product-Volume
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Figure 1 Products and Volumes

For conceptual purposes, assume that the products are similar in work content, material
content and price. The gross margins on each product are also similar.

Like most manufacturers, Simplicity has a few products that account for the majority of
sales and many low-volume products representing a small part of sales (Pareto's Law).
Total sales are $24,000,000 as the income statement shows.

Product Costs

In figure 2, we show product cost. Moving from left to right, each additional product adds
cost. The end point of each line corresponds to a cost on the financial statement.
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Direct Cost (Red)—

This is the sum of direct materials and direct labor. Since products and margins are
similar, these costs increase in proportion to sales and the curve parallels the sales curve
in Chart 1. The total is $10,500,000.
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Figure 2 Product Costs

Factory Overhead (Purple)—

Here, the trouble starts. Traditional accounting systems allocate overhead with a simple
formula, often based on direct labor. If this were correct, the overhead curve would
mirror the sales and direct cost curves.

For a variety of reasons, low volume products attract far more overhead activity per unit
than do high volume products. (see examples at "Why Low Volume Costs More).

One can well argue that the factory overhead curve should be a straight line or even a line
with increasing slope.

To be conservative, we assume a somewhat linear curve that partly parallels direct cost.
We know the staring point ($0.00) and the endpoint ($6,300,000) from the income
statement. These final numbers are usually reliable, only the shape of the curve between
them is open to question.

Sales Cost--These are the costs of sales salaries, commissions, advertising and other
sales-related activities. These costs must also be added to each product cost. The rationale
is similar that for factory overhead.
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G & A--This is corporate administrative costs and other overhead not directly related to
the factory. The total is $1,400,000 and the shape of the curve is similar to factory
overhead.

Asset Cost-- This is the cost of assets used, directly or indirectly, for the product. It
includes inventory, equipment and facilities. We estimated 6% per year and allocated the
assets similar to overhead. The total is $1,000,000.

Note that 50% of the total cost is allocated rather than collected directly. In addition, the
allocation is made on a component representing 20% of the total cost. In most companies,
the allocated portion is even higher.
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Figure 3 Product Profitability
Profitability

Our next chart, figure 3, shows the profit (before taxes) with increasing product variety.
Profit equals cumulative sales (blue) minus cumulative product cost (red). The total
product cost in Chart 3 is the sum of all costs in Chart 2 at each point.

Note that the profit curve peaks at Product C. Only Products A, B and C are profitable!
Products D and E almost breakeven and the remainder lose money.

Simplicity Electronics makes a lot of money ($6,600,000) on three products and then
gives over half of it away on six low volume products.
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This is not an exact analysis and the precise breakeven point might be questioned.
However, there should be no doubt that at least 3-4 of the lowest volume products are
money losers.

The Implications

Actions To Take
Simplicity should either:

Drop the low volume product lines.
Adjust pricing and margins on all products to cover the true cost.

Beyond that they might use separate focused factories for high and low volume to isolate
the true costs and promote better efficiency for all products.

Full Product Line Argument

But what about the argument, usually from sales, that the low volume products are
necessary to fill out the product line? This argument is often not valid because the low
and high volume products are in different market segments with different customers,

The proposition is easy to test. Analyze a random sample of sales orders and determine
how many customers order high and low volume items on the same order.

Having "loss leaders" in a product line is not necessarily bad, provided that management
knows they are loss leaders. It is doubtful that Simplicity's managers knew they were
spending over $3,000,000 on loss leaders.

Such overhead distortions often lead companies into a slow death spiral of decreasing
profitability. I have been personally involved with several such situations.

Thanks To Hal Mather

This analysis derives from a presentation Hal Mather gave several years ago. I do not
know if Hal originated it, but he did a memorable presentation.
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Simplicity Electronics, Inc.

INCOME STATEMENT (000,000) BALANCE SHEET (000,000)
ANNUAL SALES 24.0 CURRENT ASSETS
CASH
COST OF SALES MARKETABLE SECURITIES
DIRECT LABOR 42 ACCOUNTS RECEIVABLE
DIRECT MATLS 6.4 INVENTORIES
FACTORY OH(169%DL) 7.1 PREPAID EXPENSES
TOTAL 17.7
TOTAL CURRENT ASSETS
GROSS PROFIT 6.3
PLANT & EQUIPMENT
G&A EXPENSE 1.4 LAND
SELLING EXPENSE 1.1 BUILDINGS/IMPROVEMENTS
SUBTOTAL 2.5 EQUIPMENT
SUBTOTAL
INCOME FROM OPERATIONS 3.8 LESS:DEPRECIATION
NET FIXED ASSETS
OTHER INCOME 0.5
INTEREST EXPENSE 0.6 TOTAL ASSETS
PRETAX PROFIT 3.7 CURRENT LIABILITIES
TAXES (@50%) 1.9 NOTES PAYABLE
CURRENT PORTION LT DEBT
NET INCOME 1.9 ACCRUED PAYROLL

ACCOUNTS PAYABLE
INCOME TAX PAYABLE
TOTAL CURRENT LIABILITIES

LONG-TERM DEBT
TOTAL LIABILITIES

STOCKHOLDER'S EQUITY
COMMON STOCK
PAID-IN CAPITAL
RETAINED EARNINGS
TOTAL EQUITY CAPITAL

TOTAL LIABILITIES/CAPITAL

0.4
0.3
2.9
4.3
0.0

7.9

1.1
5.6
4.2
10.9
2.7
8.2

16.1

0.1
0.3
0.4
0.2
0.3
1.2

2.7
3.9
2.4
2.8
3.0
8.2

12.1

Figure 4 Simplicity Financial Statements
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Why Low Volume Costs More

Low volume products cost more per unit than high volume products in the same shop.
Most manufacturing people accept this notion intuitively. The magnitude of the disparity,
however, is often much greater than intuition indicates. Below are some examples:

Department High Volume Low Volume

Prints are readily available.

Prints must be hunted down and issued.

Tooling is known by operators and immediately
available.

Operators must look up tooling numbers and
track it down in the tool room.

Setups are familiar and fast.

Setups are unfamiliar, unpredictable and take

Production more time

Operators are well down the learning curve, work | Operators have forgotten the last run and must

quickly and with high quality. relearn.

Standard containers are available. Operators improvise containers.

Too|_|ng is optimized for speed, quick setup and Tooling is ad hoc.

quality.

Gages are readily available. Specific gages do not exist and measurement

takes longer.
Quallty Inspectors know which defects are uncommon .
L ) Inspectors check everything.

and do not require inspection.

SPC provides a history of process control and History unavailable.

prevents many defects.

Kanban systems require little scheduling effort. Work orders must be issued.

. Little or no expediting. Significant expediting required.

Scheduling pectng 9 pecring rea

BOM is up to date and accurate. BOM must be checked.

. Some components can't be found in the
Components in stock.
warehouse.

Engineering has refined the design and kept it up | Improvements have not been incorporated in the
Engineering to date. latest design.

Process has been reviewed and updated for Process is ten years old and never been

latest equipment and tooling. reviewed.
Purchasing Components setup on blanket order with simple | Purchase order required with quotes and

release mechanism.

negotiation.

One could argue that most of these examples are just sloppy practice and should have
been corrected. True enough, but, every shop has limited resources. In a mixed volume
shop, resources are naturally and sensibly directed at the high volume business.

Moreover, it often makes little sense to put forth a special effort for parts that only run
once or twice a year. For another perspective, see "The Cost of Quality."

These are also examples of the Experience Curve effect. The more volume, the more
likely these problems will get resolved.

This is a strong argument for outsourcing to a shop whose forte is low volume or splitting
the plant into focused factories. In this way systems, equipment and people can be
optimized for the appropriate volume range.
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The Death Spiral of Overhead

Overhead Cost Allocation

Overhead cost distortions, discussed in accompanying articles, sometimes combine with
product proliferation in a slow, deadly spiral that takes decades to play out.

This usually happens to firms that start with a limited product line of relatively high
volume products. The illustration and explanation below shows how this self-reinforcing
process operates.

The most insidious aspect is time. With an initially successful firm, it may take decades
before anyone recognizes that a problem exists. Each year, margins are a bit lower, but
not enough to sound an alarm. In addition, the normal ups and downs of the business
cycle disguise the general trend. Some companies even grow as overall volume disguises
thinning margins.

The problem is not with low volume products, per se. Many companies specialize in low
volume and perform quite well. The real problem is mixing low and high volume
combined with an over-simplified overhead allocation system.

While volume is "the usual suspect," other factors can also distort cost and drive a
company into a similar death spiral. Activity Based Costing (ABC) is intended to prevent
this. Focused Factories can also prevent such death spirals by ensuring that all products
have similar cost characteristics.

Reduced
_High Volume
Business

Over-Pricing
High Volume
Products

Less Volume
For Overhead
Amortizatign

Over-Csting
High Volume
Products

Reduced Distorted

Profitability ng;hsciad

nder-Costing
Low Volume
ducts

Disprportionael
3 Increased
Overhead Pre

¢ Increased
Low Volume
Business

Under-Pricing
_ Low Volume
Products
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Low Volume Loop

1) External competitive pressure or internal
pressure for growth causes management to
expand the product line.

2) The new products often have lower volumes
than the main product line.

3) New products increase the overhead
disproportionately.

4) The accounting system does not allocate
overhead well between the high and low volume
products.

5) Since the lower volume products do not have
their real overhead costs assigned, marketing
tends to under-price them.

6) The under-pricing leads to even more low
volume business and the loop reinforces.

© 2004 Strategos, Inc.

Page 11

High Volume Loop

A symmetrical self-reinforcing loop affects high
volume products with the opposite effect on
pricing and the same effect on profits..

7) Cost distortions over-cost high volume
products.

8) Marketing over prices the high volume
products.

9) Less (proportionately) high volume business
results from the over-pricing.

10) The reduced high volume business must now
absorb even more overhead and further distorts
cost.

11) Real margins decline.
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Volume Adjusting Costing (VAC)

Fast - Simple — Effective

The Power of Simplicity Sl
Volume Adjusted Costing (VAC) is a simple alternative ﬂ
to Activity Based Costing (ABC). It is, essentially, an e LI -
add-on to an existing, well maintained, standard costing iy §
. . L
system. It works when volume is the dominant cost "
driver and products have similar needs for overhead BooE o wmo4E @ X W
support.

The advantages are speed, simplicity, understandability and credibility. VAC is an
important tool for mixed-volume manufacturers. It avoids distorted product costs, the
Death Spiral of Overhead and the complexity of ABC.

How It Works

Standard cost systems calculate overhead cost for each part and for each process or work
center on an annual basis. VAC further adjusts these calculated overheads High volume
parts get less than the original overhead. Low volume parts get additional overhead. Total
overhead remains the same, only the relative allocation changes.

All very well, but how do you know how much to adjust? Learning Curve and
Experience Curve theory provides the answer.

Research during World War II demonstrated that costs went down by a fixed percentage
every time cumulative production in a factory doubled. In the 1960's, the Boston
Consulting Group found this effect also applies to entire industries and called it the
"Experience Curve."

VAC At Deere & Co.

In their 1999 paper for the Journal of Cost Management, Glen Navis and Bala V.
Balachandran describe VAC procedure and the benefits at John Deere's Horicon Works.
They also describe some frustrations with a subsequent implementation of Activity Based
Costing. They have made this paper available as a download.

The Effects at Deere

Purchasing-

Deere had always intended to be a high volume manufacturer. But the costing system
saddled Horicon with many low volume parts. VAC allowed outsourcing for many low
volume items and helped fulfill the original strategic intent.
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John Deere had been a pioneer in Group Technology, particularly Coding and
Classification. But, the design engineers did not use the coding system to avoid duplicate
(or near duplicate) parts. Standard costing provided little incentive to do so. VAC gave
the incentive and Deere's pioneering system was used more effectively.

Management

With VAC it was evident that an entire product line was a money loser. This line was
moved to a more suitable, more focused facility. This, in turn, provided more focus at
Horicon.

Summary

The Horicon Works has enjoyed great success and John Deere has risen to a dominant
position in the lawn and garden market. Glen Navis believes that VAC was a key element
in this success.

Glen Navis’ original paper on this topic is available at www.strategosinc.com.
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