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The change by many companies to JIT production,
along with the factors that have precipitated those
changes, have caused management accountants to
reexamine product costing information systems. Many
have stated that traditional product costing informa-
tion systems will not be useful in the new manufac-
turing environment, and have predicted areas in which
changes will occur.

According to Jamrog [10], the ultimate objective of
JIT is “the creation of a smooth and rapid flow of all
products from the time the raw material is received to
the time the final product is shipped to the customers—
with zero defects [p. 22].” This requires: (1) small
batch sizes (therefore, reduction of machine setup
times [9, 10, 17}, (2) revised equipment layout to allow
direct flow of the product through the equipment [9,
10, 17]; and (3) total quality assurance by workers
during production [10, 17].

The need to shorten the product cycle time leads to
a reorganization of the factory into product family flow
lines or focused factories. These flow lines can include
not only the production facilities and workers, but also
the support functions such as maintenance, purchas-
ing, and accounting [9, 10]. This will then allow direct
charging of costs which under traditional manufac-
turing methods were allocated [4, 9].

With the shorter product routings through flow lines
the production process is more visible, therefore cur-
rent and prospective problems or difficulties can be
spotted and corrected before quality problems are
manufactured into the product [17]. Better visibility
of prospective problems will allow continuous im-
provement of the production process which will, in
turn, increase customer satisfaction [4, 17]. With
greater visibility of the production process, activities
that do not add value to the product can be eliminated
and the process can be simplified in an iterative process
of continuous improvement {4].

The JIT philosophy leads to small batches of product
completed in a short period of time in a focused prod-
uct family line with very high quality. These changes
allow very small levels of inventories of finished goods,
goods in process, and raw materials to be maintained.

Because the JIT philosophy and methods differ so

significantly from traditional production philosophy
and methods, it would seem reasonable to expect that
product costing information systems for JIT production
would also differ significantly from those for traditional
production methods. Changes which should be re-
flected are:
(1) Labor is becoming a ‘minor part of the total product
cost, and accountants should devote less time to identifying
labor costs with jobs or products. (2) The distinction be-
tween production and service department is disappearing
as more service functions become part of the production
process, e.g., production workers do machine maintenance.
(3) A simplified factory only needs a simple accounting
system. (4) Detailed and elaborate accounting controls be-
come unnecessary and wasteful when workers are made
a part of the management team [1, p. 1.

PRODUCT COSTING

Product costing is an integral part of a company’s
cost accounting system. It should provide information
for three broad purposes:

e Internal reporting to managers for use in planning
and controlling routine operations.

e Internal reporting to managers for use in making
nonroutine decisions in formulating major plans and
policies.

e External reporting to stockholders, government, and
other outside parties [8].

Kaplan [12] states that cost systems are context spe-
cific and are used for performance evaluation, product
costing, and inventory valuation and reporting re-
quirements. Kaplan’s concept of product costing cor-
responds to Horngren's [8] purpose of providing in-
formation for use in making nonroutine decisions, and
includes all the costs, both manufacturing and non-
manufacturing, that are associated with the develop-
ment, production, and selling of a product. Horngren
defines the cost of product as including those elements
that constitute the dollar values assigned to manufac-
tured products for inventory valuation and external
reporting. Under this definition, product cost consists
of three major elements: direct material, direct labor,
and manufacturing overhead.
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Problems with Product Costing

Most companies that changed to JIT found that their
old product costing information systems were not use-
ful in the new manufacturing setting, but in spite of
the new information needs some companies have not
changed their product costing information systems.
This has resulted in several problems:

¢ A production manager who was interviewed about
the product cost data at an IBM location that had
changed to JIT stated: ““Your cost information is nice,
it’s history, and it’s too late to do anything with. We
need more timely information. I really don’t use your
cost information to manage the business. . . . [13,
p. 3.17}.”

¢ At Stanadyne, Holbrook [7] concluded that the old
cost accounting system measured the wrong things.
It failed to measure the critical success factors of
lead time, actual costs, quality costs, service levels,
and schedule performance, and it concentrated on
machine utilizations rather than on “real”” product
cost.

¢ At a Hewlett-Packard (HP) location, an analysis of
the cost accounting system in association with a
change to JIT resulted in significant changes in the
cost system. Neumann and Jaouen concluded that
“traditional cost accounting data is obsolete in a re-
petitive manufacturing environment” and that “cost
accounting’s dual purpose of planning and control
must be redesigned [14, p. 132].”

¢ Kaplan’s study [11] of four firms that had changed
to new manufacturing technologies found none of
the old product cost systems to be adequate.

In addition to measuring the wrong things and being
too late to be useful, traditional product costing in-
formation systems provide misleading information [2],
emphasize separate departmental efficiencies [3, 9],
and are too complex. JIT production simplifies the
manufacturing process and hence requires different
kinds of information for managers.

EVIDENCE FROM CASE STUDIES

Published case studies report mixed results con-
cerning changes in product costing information sys-
tems when production methods have been changed.
Various degrees of change are reported both in the
production methods and in the product costing infor-
mation systems.

Hewlett-Packard

Two separate studies of changes to flow manufac-
turing systems at two HP production facilities have

been conducted to document and describe the con-
comitant changes in the product costing information
system. In both cases, a single product or product
family line was physically separated from the remain-
der of the production in the plant and organized into
a cell which worked on the pull principal; each station
could perform work only if its output was needed by
a subsequent station. Workers who were at a station
that was idle could either wait until additional output
was needed or help at other stations that were busy.
Product was manufactured on the line only if a de-
mand for the product existed. In both cases, significant
changes that resulted in simplified procedures were
made in the product costing information systems when
the changes were made in the manufacturing methods.

The site studied by Neumann and Jaouen [14] pro-
duced data storage devices. Reported changes included
a reduction in inventory accounts from three (raw
materials, work-in-process, and finished goods) to two
[raw and in-process (RIP) and finished goods]. Pur-
chases of materials were debited to raw and in-process
and removed when units were completed. Also, direct
labor was no longer tracked through inventory ac-
counts, but was included in manufacturing overhead
and expensed monthly. For inventory valuation pur-
poses, base amounts of labor and manufacturing
overhead were maintained in RIP and finished goods
inventories. Manufacturing overhead costs were ac-
cumulated into three cost pools, each allocated sepa-
rately: (1) direct material costs are now the base for
procurement-related activity costs, (2) cycle times for
production overhead, and (3) total direct costs are the
base for indirect overhead. The primary benefit to the
accounting department of the product costing infor-
mation system change was the time saved with the
reduced number of transactions for materials and
labor.

The second HP site studied [15] reported three major
adaptations. First, the division began using perpetual
work orders to maintain consistency with the internal
accounting of the remainder of the organization
(which uses a job order system), and at the same time
to be responsive to the needs of the very different JIT
production methodology. These perpetual work orders
were closed only at the end of accounting periods to
facilitate the financial reporting function of the product
costing information system, and then immediately re-
opened.

Second, the division switched to passive labor
vouchering. Workers completed time cards only to re-
cord arrival time, departure time, and leave taken. The
supervisor recorded line down time, and all other time
was considered production time.
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Third, the number of suppliers has been significantly
reduced. Quality of delivered parts was greatly im-
proved, deliveries were made just in time, and paper
work regarding purchases has been reduced by using
summary billing and recording of monthly transac-
tions. These three adaptations have simplified the
product costing information system at this location by
significantly reducing the number of transactions and
the amount of data recorded.

An additional cost accounting change that was doc-
umented concerns manufacturing overhead. This di-
vision, too, has chosen to maintain three overhead
cost pools: (1) support manufacturing overhead, which
included the costs of manufacturing engineering,
quality assurance, manufacturing management, and
electronic data processing; (2) production manufac-
turing overhead, which included the costs of direct
labor benefits, direct labor supervision, indirect labor,
supplies, and depreciation; and (3) procurement
manufacturing overhead, which included the costs of
purchasing, receiving, incoming inspection, stock-
rooms, material handling, production planning and
control, and freight-in.

Again, the major advantage to the accounting de-
partment of these changes was time saved due to re-
duced transactions. The one issue which was of con-
cern [15] was that the product costing information
system was systematically withdrawing from the pre-
cise identification of individual units or batches and
was reducing the fineness of its information structure.

IBM

IBM [13] introduced a new product on a JIT pro-
duction line into a traditional multiproduct manufac-
turing facility and discovered that the existing product
costing information system was no longer adequate.
Consequently, several changes in the system were
made to accommodate the new production process.
Detailed direct labor reporting was discontinued and
included in manufacturing overhead so that there were
only two product cost elements: material and conver-
sion. The factors which caused overhead costs to occur
were identified, and overhead was charged directly to
those factors rather than being allocated to product
on some arbitrary base. Because this product moved
through the system more quickly than actual costs
were recorded, the location was using standard costs
to record the production of individual units so that
there were some recorded costs to match against re-
corded sales. Variances from this standard were then
analyzed and charged to cost of sales at accounting
closings.

In addition to the described changes to the tradi-
tional system, the new system was measuring four ad-
ditional factors: volume of product flowing through
the system, capital resources used in the JIT flow line,
the time required for a build cycle, and asset utilization.
Also, the cost accountants were involved early in the
product development cycle because it is at this point
that costs can best be controlled. The overall strategy
for their cost systems was to obtain simplified, location-
driven methods and early involvement in product de-
velopment.

»>

Lotus

Lotus Development Corporation produces software
and documentation for personal computers in a man-
ufacturing process that mvolves two operations: disk
duplication and assembly. This is a high-volume, low-
technology operation providing products for a high-
technology field, and problems were encountered as
a direct result of the company’s phenomenal success
and growth.

In 1985, Lotus [16] changed its assembly operations
to JIT to combat these problems. They discovered that
work-in-process (WIP) became very difficult to track,
and that production lot numbers created problems in
reconciliation and inventory control. Their solutions
to these problems were to discontinue tracking WIP
and to eliminate production lot numbers. Because no
WIP tracking was done, the product costing infor-
mation system required only three sets of data entries:
raw material entering the operation, finished goods
going to shipping, and scrap being deducted from raw
materials. These simple solutions eliminated 95% of
the cost accounting transactions in the assembly op-
eration.

Stanadyne Automotive Products Group

Stanadyne Automotive Products Group started out
as a screw machine shop and operated in a typical
job shop environment for 100 years. Then in the 1970s
the division got involved with Oldsmobile’s diesel en-
gine fuel injection program. At that time they also
supplied diesel fuel injection equipment to many agri-
cultural and industrial manufacturers. This involve-
ment in the automobile industry resulted in a growth
rate that doubled sales every two years for the three-
or four-year period when the price of gas was going
up; then the price of gas went down and so did their
sales. This led the division to look for new markets
and new production methods [7].

The production changes included a rearrangement
of the plant into machine cells for families of parts,

46 PRODUCTION AND INVENTORY MANAGEMENT JOURNAL—First Quarter, 1990

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyaw\w.manaraa.com



and each cell was made synchronous by having each
operation within the cell make the same number of

parts each day. The immediate measurable results of

this rearrangement were that inventory decreased from
$37 million to $16 million, production control reduced
its staff from 32 to 3 people, and 75% of the storeroom
space was no longer needed.

Stanadyne’s product costing information system
was also changed. The new system collected costs by
machine cell. The total of all costs entering a cell within
a given time frame (for example, maintenance, tooling,
labor, materials, support services, etc.) was divided by
the number of units exiting the cell during the same
time frame to arrive at an actual unit cost. The only
costs charged to the cells were those that were directly
controllable by the cell manager; however, they in-
cluded both variable and fixed costs. This direct
charging to machine cells required the company to
determine the cost of providing each service, labor
hour, and material unit so that actual costs rather than
allocated costs were used. Rather than allocate over-
head costs, Stanadyne determined the actual cost of
the overhead service and charged for it on a direct
basis.

Additional changes that were planned for the cost
accounting system included the measurement of fac-
tors that plant managers consider to be critical to suc-
cess, such as lead time, quality costs, service level,
schedule performance, and employee morale. Also the
plant considered inventory to be a cost, not an asset,
therefore future plans included further reductions of
inventories and further reductions of data collection
costs through additional simplification of the system.

Williams International

Williams International is the leading manufacturer of min-
iature gas turbine engines and the principal producer of
cruise missile engines. Also produced are engines for mil-
itary drones and remotely piloted vehicles and auxiliary
units for aircraft [5, p. 6.13].

From 1985 to 1988 the production facility of Wil-
liams International, located in Ogden, UT, made a se-
quence of production method changes. “’Process sim-
plification and group technology are being imple-
mented. So far, like machinery has been grouped
and a one-operator, two-machine concept has been
initiated, thus reducing the number of operators
[5, p. 6.16].”

During the same period of time, gradual changes
have also been made in the product costing infor-
mation system to reflect the manufacturing changes.

The primary product cost system change involved the
manufacturing overhead cost pools and allocation
bases. The company has replaced a single plantwide
manufacturing overhead cost pool allocated on a direct
labor base with three manufacturing overhead cost
pools allocated on machine hours, cell time, and direct
labor bases.

CONCLUSION

As JIT production simplifies and shortens the dis-
tance product travels, reduces inventories, increases
quality, and changes the focus of managers, it has been
predicted that product costing information systems will
also change. Because the production system is less
complex, the product costing information system can
be simplified. There will no longer be a need for a
work-in-process (WIP) inventory account classification
[18]; direct labor reporting can be simplified [1]; and
manufacturing overhead can be charged directly to
product based on actual usage of overhead factors
rather than allocated based on a surrogate activity such
as direct labor hours used [4, 9]. Also, critical success
factor measures need to become a part of the system
[7,9].

Case studies of companies that have made changes
in their product costing information systems in re-
sponse to changes to JIT production document actual
system modifications. These studies show that changes
have not been made by all companies, and that re-
sponses other than those predicted are also found.

The change in product costing information systems
that was most frequently reported involves the method
of accounting for manufacturing overhead. Three of
the six sites increased the number of cost pools and
allocation bases, and two companies now direct-charge
overhead based on actual use. Four have simplified
their direct labor reporting, and two report a reduction
in the number of inventory accounts used. Three report
a reduction in paper work or in the number of trans-
actions recorded as significant benefits of the modified
system. However, only two indicate that new factors
are now being included in the product costing infor-
mation system. The amount of change in the produc-
tion methods of the firms studied was not assessed,
nor were organizational factors that may have shaped
the product costing information systems’ responses
studied. With further research in this area, the response
of product costing information systems to production
method changes can be better understood and more
accurately predicted.
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