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Book Excerpt:

Know the ABCs
of Retail Supply Chain Costs
This chapter from the forthcoming book, Retail Supply
Chain Management, focuses on activity-based costing (ABC)
as an effective method for understanding actual supply chain
costs. With an accurate view of those costs, retailers can assess
product profitability, adjust markups, reduce costs, and much more.

PROFITABILITY IS THE ULTIMATE MEASURE
OF BUSINESS SUCCESS for all echelons in
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the retail supply chain, and managing supply
chain cost represents half the battle in fulfilling that mission. The other half is finding,
marketing, and pricing profitable merchandise that is in demand by end users. Having
better cost numbers that support decisionmaking related to merchandising and operations helps retailers and their suppliers execute both tasks.
However, many forces hinder efforts to gain
control over costs. One is the rise of “virtual
manufacturers” that rely on partners—often
in faraway places—to produce the products
they design. Another is the rise of strategies
that include extended product services. A
good example is distributor Arrow
Electronics and its efforts to earn more from
services like financing, on-site inventory
management, parts tracking, and chip programming.1 Such services move beyond distributors’ traditional low-margin role of
matching electronic component manufactur-

ers with industrial customers.
A third force involves “make or buy”
decisions. Take the example of a specialty
retailer that is weighing a proposal from a
logistics service provider like Argix Direct.
Argix will execute four steps for specialty
retailers: merchandise pickup at the source;
sorting at the provider’s distribution center;
transport to one of 40 store-delivery terminals; and, finally, store delivery. If a company
is already doing these tasks in-house, it must
understand both the advantages and risks of
outsourcing its work. For a smaller retailer,
companies like Argix offer an existing network, automated facilities, economies of scale
in transportation, and up-to-date tracking
systems. Unfortunately, companies that offer
such services—or those considering buying
those services—may get little help from their
accounting departments. Their reporting formats are designed for financial reporting
rather than for managerial decision-making.
But a technique called activity-based costing (ABC) enables companies to make any

number of decisions that require an understanding of supply chain costs. ABC
gives companies a tool for weighing
trade-offs, leading to accurate
and timely supply chain
decisions.
It’s difficult for most
companies to get a handle on their costs because
they are locked into single-company accounting systems, and because they use
decades-old cost-accounting methods that were designed for financial
reporting rather than for cost assessment.
These methods focus on precision, not on accuracy or relevance. A primary reason for this situation is that accounting practices, in the United States
in particular, are required to follow what are called
generally accepted accounting principles, or GAAP.
GAAP is designed to capture the historical performance of the company as a whole; it seldom accurately
represents the current or future financial aspect of a
specific process. Guided by their chief financial officers, companies are adverse to duplication, and so
they steer away from creating additional numbers
beyond those that are mandatory.
A second reason for a lack of cost visibility is that
the interactions between trading partners remain at
arms’ length. Partnerships are unnatural, particularly
when it comes to discussions about money. Such discussions often assume a “zero sum” outcome, where
one party’s financial gain comes at the expense of the
other. However, to make sizeable gains in customer
service and cost effectiveness, decision-makers need
to understand not only their own costs, but also the
costs of their trading partners. The degree to which
that happens depends on the relationship. In the best
of situations, partners may provide these costs voluntarily. If, however, partners are reluctant or unwilling
to share cost information, then estimates based on
industry knowledge of prices along the supply chain or
www.SupplyChainQuarterly.com

on supplemental research can approach reality closely
enough to be sufficient for decision-making.
Implementing cost reductions or sizable gains in
service levels requires cooperation among supply
chain partners. The nature of the cooperation also
varies from case to case. Depending on the situation,
cooperation could include design changes for a product or its packaging; removal of process bottlenecks;
capital investments; exchange of forecasts and sales
data; modifying transportation and delivery methods;
redesign of operating processes to achieve efficiencies;
and other mutually advantageous measures.
But there are other potential barriers to this collaboration, beyond the possibility that partners will be
unwilling or unable to work together. Once an agreement on sharing has been reached, it can be difficult
to decide what information is needed and how it
should be applied in making decisions. This difficulty
is compounded across company boundaries because of
differences in accounting systems, industry practices,
language, and geographical separation.
This chapter describes a methodology for applying
multicompany ABC for supply chain decision-making. The following list summarizes possible applications for shared information:
▪ Assessing the profitability of a product or product
category.
▪ Adjusting the cost or retail markups* for different
types of merchandise.
▪ Finding and prioritizing opportunities for cost
reduction through process improvement.
▪ Comparing the profitability of private label versus
major label brands.
▪ Comparing the cost of goods purchased offshore to
that of domestic producers.
▪ Working with partners to assess new technologies,
* A markup is a factor added to the merchandise cost of an item to
cover expenses and profit. Many retailers define markup as the percentage of the selling price consisting of margin. For example, if a retailer
marked up an item that cost $2 by 50 percent, the selling price would
be $4. Others might define markup as a percentage of the cost, so an
item costing $2 that is selling for $4 would be marked up by 100 percent.
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such as RFID.
▪ Negotiating prices and cost sharing.
This list should signal the reader that ABC applications are numerous, so the modest effort required to
calculate activity-based costs is usually well worth the
effort.

Simplified ABC
Note the use of the term “modest” in the previous section to describe the effort required to use ABC. Many
organizations have pursued ABC efforts that required

[FIGURE 19.1] MIGRATION TO
ACTIVITY-BASED COST BY PRODUCT
Internal costs, normally top-down
Multicompany costs, normally bottom-up unit costs
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The chart presents a progression to ever-greater levels of clarity with
regard to costs. The vertical axis displays what is included in costs. The
horizontal axis displays how the costs are organized for distribution to
decision-makers.
The lower left-hand box represents the current state (I, A).
Conventional accounting, which is characterized by overhead allocations—often on a base of direct labor or materials—is the norm. The overhead normally includes depreciation, the only capital charge. This isn’t
allocated to the processes that “consume” the capital investment.
Box II, B moves to multi-company sharing (partners in the supply chain)
of financial information. This can include breaking out costs to the level
where the actual departments involved in the process are the focus of
the reporting. It also includes capital recovery with both depreciation and
the cost of money included.
At the next level (III, C), the method moves to better multi-company
accounting. This also means improvement categories set up for the supply chain.
At the final level (IV, D), costs are captured on the basis of activity by
product. This is particularly valuable in cases where companies partner
on multiple products.
It is not necessary to pursue cost analysis to the upper right-hand corner for all costs. The approach should be “top down,” defining costs in the
detail needed to understand the process and justify solutions.
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large investments to obtain numbers that ultimately
were little used in making decisions. Today’s practitioners—including Robert S. Kaplan, who introduced
the concept of ABC in 1987—advise companies to
adopt streamlined procedures.2
ABC proponent Douglas Hicks has long argued for
what he calls the “simplified abc approach.”3 This
alternative approach, also called “time-based ABC,”
moves away from the paper-intensive time reporting
required by earlier approaches. In essence, the new
method creates unit times for each activity through
direct measurement or other industrial engineering
techniques. This facilitates measurement of capacity
utilization.
For example, individuals in a work group can produce a unit of output in one hour—in other words, the
unit time. Suppose the capacity of a work group is 60
units a day—representing the output of nine employees, taking downtime into consideration. If actual output is 45 units (75 percent of capacity), then there is
extra capacity for growth, work additions, or staff cutbacks. This approach may call to mind older workmeasurement approaches that used stopwatches to
browbeat employees into being more productive. That
approach is not necessary, but knowledge of workgroup output and capacity is fundamental to managing workflow. To ensure the success of this method, it’s
important to seek employee participation and agreement to unit times as well as their buy-in to the
process.
This simpler approach provides a “snapshot” view of
costs, not a “movie.” That is, cost data is assembled
with a purpose—as part of an improvement project,
for example. The assemblage of ABC costs becomes
part of the project; it is not an ongoing, movie-like
process that has to be continually maintained alongside a conventional accounting system.
The methodology described here also recommends
the use of both top-down and bottom-up}cost numbers.
“Top down” means all costs are included and are
assigned to broad company processes. “Bottom up”
uses the unit-time approach to understand the cost of
individual processes.
In describing ABC, it’s important to clarify terminology to avoid confusion. Practitioners in strategic
planning and project management use the word activity in different ways. Loosely, it can mean an operation
of some kind, a process, or a set of processes. In short,
activities are groups of operating processes that are the
basis of a company’s competitive strategy. In project
management, an activity is an element of work performed during a project.
The “activity” in activity-based costing is also an
operating process that can cross department and company boundaries. Activities are expressed as verb
www.SupplyChainQuarterly.com

phrases, such as “put away pallet” in a warehouse or
“sell merchandise” in a store. These activities produce
a deliverable that defines the activity or the process
driver. In the case of a process called “put away pallet,”
this deliverable and driver might be a pallet transfer
from the loading dock to a storage space. For the “sell
merchandise” activity, the driver might be dollars sold
or items sold.
Other supply chain drivers include customer sales in
a retail store, number of pallets handled, purchase
orders, shipments, customer inquiries, and so forth.
Thus, if a warehouse requires a unit time of 10 minutes per pallet to perform the put-away activity, this
time can be translated into a unit cost. That cost
could include labor, equipment (in the form of the
forklift), and facilities (in the form of the warehouse).

Goal: Activity-based costing by product
Achieving all of the things that are possible with
ABC requires development and manipulation of
financial data. In Figure 19.1, the arrow illustrates the
path from the current state, using conventional
accounting, to the goal of activity-based cost by product. While there are other paths, the explanations in
this chapter assume that a team follows the diagonal
arrow shown in the figure. The vertical axis, Span of
Cost Data, has four levels defining which cost data is
collected. The horizontal axis has levels for organizing
and presenting cost data. The improvement team, if
its charter is to focus on cost reduction, might decide
that III-C (multicompany process cost) would be sufficient to achieve its goals. Another team, with a
charter to purge unprofitable products, would need
activity-based costs by product (IV-D).
Numbers gathered in the shaded area in the lower
left of the grid in Figure 19.1 are top-down costs
incurred inside the organization. “Top down,” mentioned earlier, means that all costs are collected, not
just costs for selected processes or products targeted
for improvement. These top-down costs point to
opportunities for improvement, since higher-cost
activities signal areas where there is improvement
potential. They are also suitable for assessing product
profitability at the company level or for supporting
“make or buy” decisions. The unshaded area represents bottom-up costs and moves outside the company on a process-by-process basis to explore welldefined process improvement (III-C) or product profitability (IV-D) opportunities.
The lower left-hand corner (I-A) in Figure 19.1
shows the single company in a conventional
approach. Its span and presentation are sufficient to
produce standard financial reports. This is reflected in
Table 19.1, which is a typical income-statement
financial report; for illustration purposes, cost data is
www.SupplyChainQuarterly.com

[TABLE 19.1] CONVENTIONAL
ACCOUNTING (I-A)
Figures are percentages
1

Gross Revenue

2

Returns and Discounts

100

3

Net Revenue (1-2)

4

Direct Labor Expense

5

Indirect Labor Expense

10

6

Overhead Expense

15

7

Material/Merchandise Expense

50

8

Cost of Goods Sold (4+5+6+7)

80

9

Gross Margin (3-8)

5
95
5

15

10 General and Administration Expense
11 Profit Before Tax (8-9)

10
5

expressed in percentage (not absolute) terms.
Confined to one company, the conventional
approach reports costs by broad categories like direct
labor, cost of goods sold, general and administrative,
and overhead. Overhead often includes depreciation
charges to cover the cost of capital employed in the
business. A common approach to calculating depreciation, called straight-line depreciation, divides the initial cost of the asset by the life of the asset in years.
The income statement follows accounting principles based on industrial companies. In this model,
many costs are allocated. A common example is the
allocation of overhead to a direct labor base. This
occurs despite the fact that direct labor in retailing,
manufacturing, and other industries has been greatly
reduced. Additionally, direct labor costs may not
cause, or drive, the overhead costs. The failing in this
method is that no costs are assigned to the activities
that “consume” the resources reported. This I-A
approach has a number of shortcomings with respect
to supply chain management:
▪ It is limited to one company, and supply chain
processes, by definition, cross company boundaries.
▪ Cost accounts are built on reporting from individual budget centers—usually the organization’s functional units (e.g., purchasing, receiving, planning,
store), not the processes that generate the cost (e.g.,
put away pallet, pick line item, or sell merchandise).
▪ The costs are not useful for analyzing the activities/processes that produce the cost.
▪ Current practices under-report capital costs associated with the activity/process by omitting the cost of
capital for facilities, equipment, and working capital.
The following sections move along the path of the
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arrow in Figure 19.1. Each level—II-B, III-C, and IVD—adds additional insights for decision-making.

Department costs with capital recovery (II-B)
To move from conventional accounting, the initiating
company should assemble all of its own costs using the
top-down approach. It should then sort them in a way
that will call attention to opportunities for cost reduction. Box II-B in Figure 19.1 represents this position.
This step can best be accomplished by assigning internal costs, usually in the form of budget cost centers, to
improvement categories that are amenable to common cost-cutting approaches (B on the horizontal
axis). This level also adds the cost of capital to fixed
assets and working capital accounts (II on the vertical
axis).
Table 19.2 lists cost categories that apply across the
retail supply chain, regardless of echelon—retailer,

distributor, original equipment manufacturer (OEM),
or second-tier supplier. The recommended list
includes four workforce costs; recurring costs that
include the cost of capital; and three categories of purchased-item costs. For retailers, most of the purchased-item costs are for the merchandise they sell. In
fact, these may dwarf the costs of internal operations.
However, effectively managing internal operating
processes makes the difference in customer service
and profitability—particularly if one’s competitors pay
similar prices for the same merchandise.
Why separate costs into categories? We noted above
that cost-reduction techniques for each category are
different. Table 19.2 describes the environmental
characteristics of each cost category. In manufacturing, for example, direct labor is often viewed as a target for cost reduction. Many manufacturers focus on
this category using industrial engineering and opera-

[TABLE 19.2] IMPROVEMENT CATEGORIES
Category

Description

Environment

Direct Labor

Labor that “touches” the product.
Examples: retail sales people, purchasing,
assembly workers, and material handling.

Customer facing or product producing.
Easily measured. May be suitable for
automation. Low level of decision-making.
Repetitive work.

Indirect Labor

Direct support activity like janitorial,
transportation, and material handling.
Often allocated.

Less easily measured support staff. May be
outsourced.

Administrative/Clerical

Detached from direct activity. Managers,
assistants, accounting staff, receptionists,
and sales administration. Often allocated.

Overhead required to support customerserving processes. Hard to control or
evaluate.

Technical/Professional

Engineers, merchandising staff, information
technology support, logistics planners, and
other white-collar functions.

Requires decision-making. Involved in
process and product-related decisions. Hard
to control or evaluate.

Annualized costs of capacity – generally
plant and equipment or working capital.
Other fixed expenses like corporate
accounting or executive positions.

Normally not assigned to processes. Often
in the General and Administrative category
or allocated through overhead.

Services

Manufacturing, accounting, consulting,
transportation, and engineering support.

Supplements or displaces staff with needed
skills and services.

Specialized Material/
Merchandise

Material or merchandise made to company
specification. Private-label brands, fashion
goods, unique components for products.

Few suppliers. Marked by a need for
collaboration over design and
replenishment.

Products or material bought by many
companies. Low technology, off-the-shelf
design, staple items.

Provided by multiple sources, including
distributors, where comparison is easy.
Easily verified market price.

Work Force Costs:

tions research tools, even though this category may
represent a small proportion of overall product cost.
For manufacturers and retailers, hard-to-measure
administrative and technical groups offer more potential for increased efficiency and effectiveness, but
making improvements in these groups requires a wider
skill set. This includes understanding not only the
work content, but also the effectiveness of the function, the role of incentives, the quality of decisions,
the importance of work skills, and the potential for
automation.
Box II-B also upgrades capital-recovery reporting to
account for the cost of money to acquire the asset.
These costs fit into the Recurring Cost category in
Table 19.2. Capital items include assets such as plant
and equipment as well as working capital, like inventory and accounts receivable. Calculating the cost of
capital utilizes a rate of interest, or discount rate. Many
companies refer to this as the hurdle rate that any
investment must meet in order to be approved.
Companies often calculate the hurdle rate by averaging the rates of interest paid to those financing the
enterprise: banks, leaseholders, shareholders, mortgage holders, franchisees, and bond investors.
Applying the discount rate, the resulting calculation is the equivalent uniform annual cost (EUAC) for
the asset. This approach has variations, including
EVA (Economic Value Added)4 and residual income.
EUAC effectively converts the investment cost into
an expense. Because the equations used for calculating EUAC are complex, practitioners use tables or
calculators to determine those numbers.
Table 19.3 provides examples of EUAC calculations
for different assets. Example 1 is a $1,000,000 capitalequipment item, such as a production machine or
warehouse conveyor. In this example, tax accounting

rules allow write-off for the equipment over 10 years.
Current accounting doesn’t allow the cost of capital
to be added to the cost of operating equipment. But
experience shows that, due to rapid obsolescence, this
equipment has a likely “economic life” of only three
years. Taking this and a 15 percent cost of capital into
account, the EUAC approach shows an increase from
$100,000 to $350,000 in the annual cost of the asset.
Note that for leased equipment, the lease payments
may sufficiently reflect the EUAC, as the lessor builds
those costs into its lease rate.
The discount rate and asset life for dissimilar assets
will vary within the same company. Example 2 in
Table 19.3 shows comparable numbers for a building,
which could be a store, a warehouse, corporate headquarters, or a factory. For example, a building asset
may be less risky for the manufacturer or retailer since
the building, but not the equipment, has a market
value if the company sells the asset. For this reason, a
lower cost of capital (in this case 10 percent) and a
longer economic life (10 years instead of the three
years in Example 1) are appropriate. Again, rent paid
for a leased facility may capture these costs.
Examples 3 and 4 show working capital assets that
should also be converted to expenses. Example 3 is
inventory that, with conventional accounting, is only
recognized on the balance sheet. As a result, some
managers may consider inventory to be “free,” even
though the cost of carrying inventory can be huge in
retail supply chains. And despite that fact, companies
often do not accurately calculate the cost of inventory or assign that cost to the process steps that create it.
Sometimes supply chain negotiations between trading partners center on transferring the cost of inventory to upstream companies. Dell, in its make-toorder, direct sales model, pays its suppliers after cus-

[TABLE 19.3] CALCULATION OF CAPITAL COST (II-B)

Recurring Costs:
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Equivalent Uniform Annual Expense (EUAC)

$100,000 based on a 10 year
accounting life with straight-line
depreciation

$350,000 based on a 3 year economic life and a
15% cost of capital

Building
Cost: $20,000,000
Working Capital Assets

$400,000 based on a 50 year
accounting life

$3,200,000 based on a 10 year economic life and a
10% cost of capital

3

Inventory
$50,000,000

$0 in the income statement,
displayed on the balance sheet

$12,500,000 recognizing interest, shrinkage,
obsolescence, handling, and storage

4

Accounts Receivable
$25,000,000

$0 in the income statement,
displayed on the balance sheet

$5,000,000 based on interest, collection costs,
potential returns, and bad debt history

www.SupplyChainQuarterly.com

Example

Fixed Assets
1

Purchased-Item Costs:

Commodity Material/
Merchandise

Conventional Annual Expense

#

Equipment Item
Cost: $1,000,000

2
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tomers pay for their orders. Dell also shares forecasts
and sales data with those suppliers to help them lower
their inventory. Retailer Costco follows a similar practice—like Dell, producing a negative cash-to-cash
cycle. In Example 3 the company has assigned a cost
of 25 percent per year to the inventory—a typical
value that captures storage, financing, obsolescence,
insurance, and other costs.
Example 4 in Table 19.3 stands for the asset
accounts receivable. Accounts receivable is the money
owed the company due to the delay between customer billing and customer payment; this is often a
major item for retailers like Macy’s and Target that
maintain house interest-paying charge accounts. This
account also should be converted to EUAC.
Although it’s an asset, high receivables may indicate
unprofitable customers, merchandise, or lines of business. Some companies will use the cost of capital with

an allowance for non-paying customers added on. In
Example 4, a 20 percent cost is assigned to the
accounts receivable balance.
There is considerable latitude for presenting cost
information at the II-B level. Table 19.4 maps organization costs to improvement categories in a top-down
example for a vertically integrated retail company.
Vertically integrated, in this case, means the company
has merchandising, retail, distribution, and manufacturing operations. Because of its size, it has assembled
numbers for each of its principal operations (columns
2–5). The data in the columns in Table 19.4 are summarized as follows:
1. Cost categories from Table 19.2 subdivided into
work force costs, recurring costs, and purchased items
categories.
2. Costs for the merchandising department, which
selects and purchases merchandise. Note that mer-

[TABLE 19.4] VERTICALLY INTEGRATED RETAILER COSTS ($MILLIONS)
1

Costs are in $millions

2

3

4

5

6

Retailer
Merchandising
Department

Manufacturing
Operation

Distribution
Centers

Retail
Outlets

Total Cost by
Improvement
Category

Work Force Costs:
1

Direct Labor

$1

$8

$12

$35

$56

2

Indirect Labor

$1

$15

$2

$5

$23

3

Administration/
Clerical

$2

$2

$2

$8

$14

4

Technical/
Professional

$30

$4

$1

$2

$37

5

Equipment

$1

$10

$15

$2

$28

6

Facilities

$1

$6

$30

$80

$117

7

Working Capital

$350

$4

$10

$0

$364

8

Services

$5

$3

$20

$3

$31

9

Specialized
Material,
Merchandise

$300

$80

$5

$3

$388

10

Commodity
Material,
Merchandise

$500

$20

$3

$5

$528

$152

$100

$143

$1,586

Units
Produced

Pallets
Handled

Number of
Items Sold

500,000

400,000

15,000,000

$304

$250

$10

Recurring Costs:

Purchased Items:

11
12

Total: $1,191
Cost Driver: Categories
Managed

13

Quantity 250

14

Cost per Unit ($) $4,764,000

15

Excluding $1,564,000
Merchandise ($)
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chandising is assigned the cost of merchandise and
inventories as shown in the working capital line (7).
There is a division of merchandise cost into specialized and commodity material categories. The former
represents fashion, or innovative, merchandise; the
latter is staples, or functional, merchandise.
3. Costs for internal manufacturing operation that
makes an exclusive product line of merchandise,
called the Widget Line.
4. Costs for internal distribution centers (DCs) supplying the chain’s stores.
5. Costs for the company’s retail stores.
Table 19.4 shows the costs that are either incurred
or controlled by each of the four functions. Note that
the merchandising group (column 2) is responsible for
merchandise expenditures because it selects the merchandise, negotiates with suppliers, and plans replenishment. The merchandising department is also
assigned the cost of inventory ($350 million), as its
source selection and replenishment decisions determine the amount of inventory in the company’s DCs
and stores.
The captive manufacturing operation (column 3)
produces the Widget Line for sale only in company
stores. The costs of production are included in the
merchandise costs in column 2. This in effect treats
the manufacturing operation as an independent supplier. The company’s DCs (column 4) are assigned
only operating costs and are not charged for the merchandise that flows through the facilities. Since the
DCs contract for transportation, they are responsible
for these costs, shown under services on line 8. The
DCs also incur a modest working capital expense for
packaging and displays. The retail outlets (column 5)
handle stock at their locations and sell merchandise
to customers. However, the merchandising department decides what the stores will carry and generates
the orders that dispatch merchandise from the DCs to
those stores.
Table 19.4 also assigns drivers to the organization
functions (lines 12 and 13). A driver is selected as a
workload indicator because costs increase more or less
directly as the driver volume increases. Precision in
deciding which driver to use is secondary to finding a
“mostly correct” parameter. As an example, the merchandising driver is the number of categories managed. Each additional category increases the quantity
of work, inventory, replenishment activity, and merchandise cost. Dividing the total assigned cost by the
volume, the number of categories managed in this
case comes to 250, producing the baseline activity
cost of about $4.8 million per category. Internal costs
that don’t include merchandise purchases (lines 9 and
10) for operating the department are just under $1.6
million per category (line 15).
www.SupplyChainQuarterly.com

[TABLE 19.5] KEY RATIOS VERTICALLY INTEGRATED RETAILER
Number of sales people at $40K each:

875

Number of employees at $50K each:

2,600

Number of items sold/person/day:

65.9

Merchandise cost per item:

$53

Merchandise cost per product category:

$3,200,000

Inbound/outbound pallets per category:

1,600

Purchases as % of cost:

60%

Other driver candidates for the merchandise function could include number of stock-keeping units
(SKUs), merchandise cost in dollars, or number of
suppliers. If an analysis team were examining the
workings of the merchandising department, it might
use different drivers for different processes. For example, sourcing processes might use number of categories, while inventory-planning processes might use
number of SKUs.
For the manufacturing operation (column 3), the
driver is the number of product units manufactured
annually, in this case 500,000. The activity cost per
unit is $304. The DCs’ cost is $250 per pallet handled,
which includes both inbound and outbound pallets.
Later, we will develop separate figures for inbound and
outbound pallets.
The retail operations of the company employ the
number of items sold as a driver. This produces a cost
of $10 per transaction, regardless of the value of the
transaction or the product. The sales staff is considered direct labor. Some retailers, who employ a more
consultative sales model, might assign the sales staff to
the technical/professional category. Later, we’ll show

[FIGURE 19.2] IDEF0 NODE TREE
PROCESS DEFINITION
A0. Manage Product Categories

A1. Select
Merchandise,
Negotiate
Terms
A2. Order
Merchandise

A4. Fill Store
Orders and
Transport
A3. Receive
Merchandise
and Store
Incoming
Merchandise
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how to treat differences in selling time for different
types of product—three in this case: innovative (fashion), functional (staples), and the Widget Line.
The presentation in Table 19.4 enables quick analysis for setting baselines to measure improvement
efforts or to make comparisons with other options. For
example, a third-party logistics company could supplant the internal DCs, so this data would be helpful
in evaluating a decision to outsource. Table 19.5 provides examples of such ratios. What emerges from the
analysis is a higher-end, specialty retailer with a merchandise cost per item sold of $53 and a salesperson
selling about 66 items per day.
A process flow chart is useful at the II-B level.
Figures 19.2 and 19.3 provide a process view of the
retailer’s merchandising, distribution, and retail operations. The flow chart format is called IDEF0, a modeling language supported in business-process documentation tools. The node tree in Figure 19.2 summarizes the process. The detailed chart in Figure 19.3
shows inputs, outputs, mechanisms, and controls for
each process step. The IDEF format is “top down” and
is useful for drilling down into subprocesses that merit
further investigation.

Multicompany process cost (III-C)
At the next level (III-C in Figure 19.1), the path
moves to multicompany accounting focused on indi-

vidual processes. IDEF is also useful for scoping and
documenting these processes. The perspective transitions from an organization to a process view of
improvement categories using the process steps in
Figures 19.2 and 19.3. A method for analyzing and
comparing costs includes the following steps:
1. Set process boundaries.
2. Prepare a process flowchart and description.
3. Decide which cost categories to include.
4. Assign unit costs to activity/process steps.
5. Analyze the findings; prepare conclusions and
recommendations.
Data from Table 19.6 illustrates how to execute
these steps. This is a multicompany example, in that
the case involves a cost comparison with a potential
third-party logistics service provider. The logistics
service provider has proposed to assume responsibility
for the retailer’s distribution centers. The provider
claims to have better material management systems to
cut inventories; economies of scale for transportation
services; and automated facilities that cut labor costs.
Using this case, the following sections execute the
five steps listed above.
1. Set process boundaries. Any improvement project
should have a meaningful, but not overreaching,
scope definition. Otherwise the project team may fail.
It may also “under reach,” taking on a mission that is
too limited when weighed against the potential for

improvement. As part of its proposal, the third-party
provider has estimated its costs for the process steps
described in Figures 19.2 and 19.3. Because the vertically integrated retail company has not had a process
view of its own costs, it must uncover how costs in
departments and improvement categories are distributed to process steps (Level C on the horizontal axis
of Figure 19.1). Table 19.6 shows the resulting analysis, which identifies affected processes in the merchandising and distribution departments.
2. Document process flow. Industrial engineers and
other practitioners have a number of tools for representing processes. A popular option is the “swim
lane,” or cross-functional flowchart, where flow is
charted across an organization’s groups. Another is
the IDEF0 format introduced above and used here to
illustrate process documentation. The node tree in
Figure 19.2 is “top down,” meaning that each level of
the various activities can be broken down into its
components, depending on the needs of the project.
In Figure 19.2, there is one level of decomposition of
the top-level process A0 Manage Product Categories.
The decomposition breaks down into five subprocesses, or activities, that show how merchandise replenishment operates.
The second IDEF0 representation is the flowchart

in Figure 19.3. Each step in the process from the node
tree is linked with other steps. The user-friendly documentation of process steps includes inputs, outputs,
controls, and mechanisms. A team that understands
how the company’s processes really work can develop
such a flowchart fairly quickly. This process should
also evaluate which processes are effective and which
are not. As the team prepares flowcharts, members
should also explore why there are differences between
the company’s “as-is” cost and the third-party
provider’s proposed costs.
3. Decide which cost categories to include. This step
relies on the scope of the analysis. Since the team is
chartered to look at operating processes, it will decide
to include the following categories:
▪ All of the labor categories that employ people in
those processes (rows 1–4 from Table 19.4). This
includes people from merchandising who order
merchandise and people from the DCs who handle
merchandise.
▪ Recurring costs that apply to the process (rows 5–7
in Table 19.4). This would include equipment and
facilities employed at the warehouses as well as inventory carrying costs. In fact, the service provider is
promising considerable inventory decreases, on the
order of $100 million annually.

[TABLE 19.6] PROCESS COSTS ($MILLIONS, EXCEPT PER-PALLET FIGURES)
[FIGURE 19.3] IDEF0 FLOW CHART
Controls

Merchandising
Plan
Supplier
A1 Select
Agreement
Merchandise;
Negotiate
Terms
A0

Merchandise
Buyers
Merchandise
Planners

Forecasts

Inputs

Process Name

Orders to
Suppliers

A2 Order
Merchandise

Incoming
Merchandise

A3 Receive and
Store Incoming
Merchandise
A0

Transport
Companies

DC Staff

Transport
Companies
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Service
Standards

Stock and sell
merchandise
in stores
Not included
in process

$3 Technical
and
professional

$10 Labor
and
transportation

$250 Labor,
recurring
inventory
turns

2

Internal: All
Departments

Not included
in process

$10

$38

3

Merchandising
Department

-

$10,
Technical and
professional

4

Distribution
Centers

-

-

Comments:

Replenishment planner
reductions

Delivered
Merchandise

A5 Stock and
Sell Merchandise
in Store
A0

Store
Merchandise
Handlers
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A5

Fill store
orders and
transport
merchandise

Store Orders

Pulled
A4 Fill Store
Merchandise
Orders and
Transport
Merchandise A0

DC Staff

A4

Receive
and store
incoming
merchandise

Not included
in process

Outputs

Mechanisms

A3

Order
merchandise

External
Trading
Partner
Proposal

Shipping Notices
Available
Stock List

A2

Select
merchandise;
negotiate
terms
1

A0

A0

A1

Store
Sales
Staff
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Total

Cost
per
Pallet
($)*

$263

$657

$394

$442

$1105

$350, Working
capital

$360

$6, Direct
labor
$10, Transportation
services
$22, Facilities/
equipment

$6, Direct
labor
$10 Transportation services
Other labor $5
$23, Facilities/
equipment

$82

Covers
inbound
side of DC
operations

Covers
outbound
side of DC
operations
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*For
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pallets
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Required Reading
▪ Services related to the process, particular for transportation (row 8 in Table 19.4). The service provider
expects that its existing transportation network will
enjoy economies of scale.
4. Assign costs to process steps. Table 19.6 assigns
internal costs to the process steps for comparison with
the service provider’s proposal. Using process steps
creates a common ground for discussion across company boundaries. Row 1 shows process costs for the service provider of $263 million. Teams should use engineering studies, interview data, and estimates as needed, but they won’t always be able to make a neat comparison with an external entity. In similar situations,
however, using a standard process like this one will
enable responders to document their expected costs.
An improvement team can also use row 1 to enter
cost estimates as if best practices were utilized.
Row 2 lists costs of the process steps from the merchandising department and the internal DCs.
Beneath these totals are the components from each
department (rows 3 and 4). As indicated earlier,
absolute accuracy is not essential, and it probably is
not even feasible. What is needed is certainty that the
numbers are sufficiently accurate for decision-making
for sourcing or process improvements. The cost comparison on a per-pallet basis is $657 for the third-party
provider and $1,105 for the retail company, including
planning, transportation, inventory carrying costs,
and material handling capital and labor.
5. Analyze findings. The gap between the third-party
provider’s estimated costs and those of the retailer is
certainly huge. Much of that gap, however, stems from
working capital and facilities/equipment utilization
rather than from labor costs. This prompts some ques-

tions: Do the division of responsibility or the departments’ measures promote over-investment in the
retail company? Are the tools for planning and forecasting doing the job that’s needed? The gap between
the staffing planned for activity A2 is also great: $3
million for the service provider, $10 million for the
company.
The next questions these results pose for those evaluating the proposal include the following:
1. Does the service provider have better processes
than we do?
2. Should we transfer our work to the service
provider, or should we adapt the service provider’s
methods to our own business?
From the activity-based numbers, the answer to the
first question is “most certainly.” The answer to the
second is more complex. If the reasons for better performance can be adapted to the organization, it makes
sense to implement practices that will produce a better result. Other alternatives include reassignment of
process responsibilities and adopting different measures of performance. However, if the service provider
has the capacity, provides quality service, and proves
willing, this function is an excellent candidate for
outsourcing some or all the company’s requirements.

tured by activity and measured against market prices
to assess profitability. Without such data, the actual
profitability of specific products lines is likely to be
cloudy.
Such data also becomes useful in price negotiations
with merchandise suppliers. The data also support
efforts to rationalize the product line by purging
unprofitable merchandise. Another application is
price setting. As suggested at the beginning of this
chapter, retailers may base their prices on across-theboard markups of their purchase costs. This method,
while simple to apply, puts the retailer at risk of undercutting by competitors that have better knowledge of
their costs. At best, the retailer’s most profitable prod-

ucts will subsidize the unrecognized laggards.
Accomplishing this requires some calculations, since
different processes, like those shown in Figures 19.2
and 19.3, will have different cost drivers. Also, product
lines will differ in the amount of resources needed to
support them. For example, selling specialized, fashion,
or innovative merchandise usually requires more time
than marketing functional staples does. Our retail case
shows sales of three product types: specialized merchandise, commodity merchandise, and the Widget
line that it manufactured itself. These form the basis of
our example in the next section, which describes a
method for calculating activity costs by product. This
example consists of three steps.

[TABLE 19.8] CALCULATION OF COST DRIVERS

Costs for rows 1—11
are in $millions

A1

A2

A3

A4

A5

Select
merchandise;
negotiate terms

Order
merchandise

Receive and
store incoming
merchandise

Fill store orders
and transport
merchandise

Stock and sell
merchandise in
stores

Total

Work Force Costs:
1

Direct Labor

$0

$1

$6

$6

$35

$48

Activity-based costs by product (IV-D)

2

Indirect Labor

$1

$0

$1

$1

$5

$8

As noted before, the requirements for cost analysis are
often fulfilled at the III-C level described above. This
is particularly true if process improvement is the primary goal. Note that there has been little mention of
prices or profits from the sale of merchandise. Adding
these factors is the mission of level IV-D in Figure
19.1. At the IV-D level, merchandise costs are cap-

3

Administration/
Clerical

$1

$1

$1

$1

$8

$12

4

Technical/
Professional

$20

$10

$1

$0

$2

$33

Recurring Costs:
5

Equipment

$0

$1

$5

$10

$2

$18

6

Facilities

$1

$0

$10

$20

$80

$111

7

Working Capital

$150

$200

$0

$10

$0

$360

Purchased Items:

[TABLE 19.7] GATHERING PRODUCT LINE METRICS

8

Services

$4

$1

$8

$12

$3

$28

9

Specialized
Material,
Merchandise

$300

$0

$0

$5

$3

$308

10

Commodity
Material,
Merchandise

$500

$0

$0

$3

$5

$508

11

Total:

$977

$214

$32

$68

$143

$1,434

12

Cost Driver:

Categories
Managed

Categories
Managed

Pallets
Handled

Pallets
Handled

Number of
Items Sold

13

Quantity

250

250

100,000

300,000

15,000,000

14

Cost per Unit ($)

$3,908,000

$856,000

$320

$227

$10

15

Excluding
Merchandise ($)

$708,000

Product Type
Functional

Widget Line

Total/Average

1

Retail Sales (Annual)

$750,000,000

$714,285,714

$608,000,000

$2,072,285,714

2

$ Annual Merchandise Cost

$300,000,000

$500,000,000

$152,000,000

$952,000,000

3

Profit Margin

60%

30%

75%

46%

4

Number of Categories

20

180

50

250

5

Number of Pallets Handled

60,000

240,000

100,000

400,000

6

88

Innovative

Number of Items Sold

3,000,000

7,000,000

5,000,000

15,000,000

7

Average Unit Cost

$100

$71

$30

$63

8

Average Selling Price

$250

$102

$122

$138

Innovative/fashion: $24
Functional/staples: $4
Widget Line:

9

Total Operating Expense

$1,586,000,000

17

10

Pretax Operating Profit

$486,285,714

18
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Required Reading
1. Gather product line metrics. To perform this calculation, we first need data for the product lines. Table
19.7 shows an example of the data required for our
three product lines: innovative, functional, and the
Widget line. Lines 1 through 3 capture revenue and
profitability figures. Lines 4 through 6 show the costdriver quantities for each product line. Those identified were number of categories, number of pallets handled, and number of items sold. Lines 7 through 10
show the profitability of the overall business; the
ABC analysis will show the contribution of each
product line, taking into account the merchandising,
distribution, and selling costs for each line.
2. Adjust unit costs and volumes through engineering
studies. Table 19.8 furnishes another picture of the
company’s cost structure. Rather than costs for organization units (Table 19.4), this presentation shows
costs for process activities. Populating this table
requires estimates and/or engineering studies that
allocate organization unit costs to the processes. It
also creates an opportunity to examine assumptions
about unit volumes and the distribution of work.

Table 19.8 shows two such adjustments. One is for the
workload in pallets handled that are now divided
between incoming and outgoing pallets. The second is
for the distribution of work among store staff.
In Table 19.8, the number of outgoing pallets
(process A4) is found to be three times the number of
incoming pallets (process A3). The numbers (100,000
and 300,000) are on line 13. This imbalance is due to
smaller loads on each outgoing pallet and the requirements for sophisticated sorting systems to assemble
those loads. Also, a sales-force analysis engineering
study (lines 16 through 18) in the stores shows that
salespeople spend about half of their time selling
innovative products. The rest of the time is about
equally divided between the Widget line and functional products. The time-based cost required for each
unit sold is $24, $9, and $4 respectively. These average out to $10 on a volume-weighted basis.
For process A1, which encompasses product selection and sourcing, there are two costs per unit (lines
14 and 15). The first includes the cost of the merchandise; the second excludes it, reflecting the opera-

[TABLE 19.9] CALCULATION OF UNIT COSTS BY ACTIVITY

Activity/Process

1

2

3

4

5

6

7

8

9

10

11

Driver

Cost
per
Driver
Unit ($)
(Table
19.8,
Row
14)

Number
of
Drivers
–
Innovative
(Table
19.7,
Rows
4-6)

Number
of
Drivers
–
Functional
(Table
19.7,
Rows
4-6)

Number
of
Drivers
–
Widget
Line
(Table
19.7,
Rows
4-6)

Activity
Cost
–
Innova
tive
($millions)
(#3x#2)

Activity
Cost
–
Functional
($millions)
(#4x#2)

Activity
Cost
–
Widget
Line
($millions)
(#5x#2)

Activity
Cost
per Unit
–
Innovative ($)

Activity
Cost
per Unit
–
Functional
($)

Activity
Cost
per Unit
–
Widget
Line ($)

$3,908,000

A1

Select merchandise; Number
negotiate terms (with of Catemerchandise cost)
gories

20

180

50

$78

$703

$195

$26

$100

$39

A1

Select merchandise;
Number $708,000 20
negotiate terms (with- of Cateout merchandise cost) gories

180

50

$14

$127

$35

$5

$18

$7

A2

Order merchandise

Number $856,000 20
of Categories

180

50

$17

$154

$43

$6

$22

$9

A3

Receive and
store incoming
merchandise

Number $320
of Pallets
Handled

20,000

80,000

25,000

$6

$26

$8

$2

$4

$2

A4

Fill store orders
and transport
merchandise

Number $227
of Pallets
Handled

40,000

160,000 75,000

$9

$36

$17

$3

$5

$3

A5

Stock and sell
merchandise in
stores

Number $10
of Items
Sold

3,000,000

$29

$67

$48

$24

$4

$9
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[TABLE 19.10] PRODUCT LINE PROFITABILITY
1

2

3

5

6

7

Purchase
Cost

Merch- Order
andising Cost
Cost

Inbound
Logistics
Cost

Outbound
Logistics
Cost

Selling
Cost

Product

Average
Unit
Selling
Price

4

A1

A2

A3

A4

A5

Innovative

$250

$100

$5

$6

$2

$3

Functional

$102

$71

$18

$22

$4

$5

Widget Line

$122

$30

$7

$9

$2

$3

tional cost of the process without the merchandise
cost included.
3. Calculate product line profitability. The cost of the
drivers can be used to calculate each product line’s
cost. Table 19.9 performs this task using the driver
unit costs (Column 2) and the driver quantities associated with each product line from Table 19.7.
This produces the total cost of each
activity by product, shown in
columns 6 through 8 of Table
19.9. The cost per unit is calculated by dividing the total activity
cost by the volume of product sold
in each category, as shown in line 6 in
Table 19.7. The results are shown in
columns 9 through 11 of Table 19.9.
Table 19.10 summarizes the unit costs for
each activity by product line. The box outlines
these costs.
A profitability analysis by product line highlights
costs and profitability. What the analysis shows is
that two product lines (innovative and the Widget
line) are profitable. Functional products, as a whole,
are not. Options based on this analysis include the
following:
▪ Accept that some products are unprofitable but
need to be carried to fill out the product line.
▪ Search the functional category further and drop
the lowest-profit items.
▪ Cut internal costs for merchandising and ordering
material. These are the highest-priced activities.
▪ Transfer logistics for functional products to the
third-party service provider, and retain control over
innovative products and the Widget line.
The last option recognizes that a focused provider
might best handle the high volume of these products.
The company might retain responsibility for the
“crown jewels,” at least until the service provider has
proven its effectiveness.
www.SupplyChainQuarterly.com

10

11

Total
Profit
Units
Activity per
Sold
Cost
Unit ($)
per Unit
Sold

8

9

Total
Profit
($millions)

Cost
Markup

$24

$39

$111

3,000,000

$332

139%

$4

$53

($23)

7,000,000

($158)

174%

$9

$29

$62

5,000,000

$310

196%

Understanding costs provides an
advantage
Each organization will have to weigh the value of pursuing an activity-based costing effort for its own business. However, it is increasingly intractable to confine
one’s perspective to one’s own organization. This is
especially so as companies continue to outsource
traditional operations. To compete in a supply
chain-focused world requires a broader
view of cost. Moreover, the use of
across-the-board markups will
inevitably overprice some and
underprice other merchandise. This leaves a
retailer susceptible relative to the competitor
with better knowledge of
costs, even if that retailer has
no cost advantage. Clearly, ABC
provides the tool to gain or maintain
the upper hand. 
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