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I. INTRODUCTION

Many college students do not decide what their major endea-
vor will be until the time that they must decide upon the elec-~
tive courses that they will have to take in order to £ill in
their complete schedule. Assuming that a student decides he
wants to major in the industrial management field, most colleges
allow him a certain group of background courses to be filled in
with selections from outside departments. These may or may not
aid him along the 1line of his particular endeavor. His adviser
will attempt to keep him enrolled in practical subjects that
have a bearing upon industry, management, or business, but too
often the average student will attempt to avoid recommended
courses, because he has heard that they are too difficult or
too theoretical, perhaps because he thinks he won't like the
professor as someone else has prejudiced him, perhaps because
he just wants a change from business courses or is interested
indiscovering a way to some easy credits -- "the any old thing
just so I get to graduate" philosophy.l

It was because of this attitude of uncertainty on the part
of the student and in order to lend a little more weight to
characteristic suggestions of advisers that the author of this
thesis made a survey of top men in the management field as well
as key personnel in the cost accounting field in this section
of Michigan. He hoped to ascertain what they would recommend in
the way of courses for students to take that would help them
most in case they should go into industry as potential managers.
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Many questions were posed concerning how much accounting
the industrial management student should have. They were given
coplies of the questionnaires shown on pages three and four.
Cost accountants were consulted because of the fact that it is
up to them to work with industrial management people in an at-
tempt to show them the efficiency of their operations. The
breadth of knowledge displayed by the latter in the accounting
field has a direct bearing upon the amount of effort a cost
accounfant has to put out in order to explain efficiencies,
budgeting, and other pertinent accounting facts useful for
management purposes.

The results tabulated from one hundred questionnaires

and interviews are 1lndicated in the following table:

RECOMMENDED SKILLS TYPE OF MANAGEMENT
Accounting Manufacturing and
Selling
Elementary accounting 50 50
Statement preparation & analysis 4 32
Accounting terminology 4 16
Budgeting 38 22
Cost accounting 38 26
Break-even analysis 12 20
Premising (Long range forecasting) 4 12

This table indicates that fifty men in the accounting
field and fifty in the manufacturing and selling field recom-
mend that industrial management students take elementary
accounting, while but four accounting men feel that they need
knowledge of statement preparation and analysis.

In general the survey reveals that management executives

believe these students need more work in cost accounting and
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budgeting. The cost accountants tended even more heavily to-
ward the same point. It should be stated that an extensive
knowledge of cost accounting 1s most desirable for a thorough
knowledge of budgeting, premising, and break-even analysis.
The accounting terminology will automatically become a part

of the industrial management students' vocabulary if he takes
the additional work in the accounting fields mentioned. By

the same token, a knowledge of these areas will result in
more familiarity with statement analysis. This would arise from
the fact that management people receive their reports, usually,
in a complete statement form of one type or another.

Some of the remarks made by the executives filling out the
questionnaires bear repeating:

Mr. Earle Edmunds, a former plant superintendent, stated,
"Successful shop management in the past needed, and will need
even more in the future, a greater and greater knowledge ofcost
accounting."

The owner of the Lansing Pattern and Manufacturing Com-
pany, Mr. Gordon S. Bygrave, said, "Knowledge of basic cost
accounting principles and a mind flexible enough to appre-
ciate the value of changing methods will be a pre-requisite to
future Management."

A Princeton graduate with a Master's degree in engineering,
Mr. Robert Seyfarth, declared,"The large organization has your
work assigned so that an individual is very busy every hour of

the working day. Broad backgrounds of management techniques,
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particularly those pertaining to accounting, must be obtained
through either preliminary college training or night-school
courses.

Besides these few selected remarks, there were many general
statements that ran all the way from the opinion, "potential in-
dustrial managers should have all the college accounting offered,"
to the statement that " a thorough knowledge of machine tabula-
tion should be given to all potential administrators, whether
they be factory or office."

The survey bore out a conviction widespread in industry
today that because of competition, governmental controls over
wages and materials, and the great number of taxes, the effi-
cient manager must have a more adequate knowledge of accounting.

This conviction 18 also indicated in the typical training
courses given to industrial management people by their execu-
tives. Oldsmobile Motor Division sponsored a course of this
type during World Viar II in which a manual was used, called,

Control of Manufacturing Costs.The Buick Motor Division ran

a Management Conference Program over a period of time in con-
nection with General Motors Institute. In this program they
covered the following subjects: suggestion plans, getting
along with people and getting the job done, management con-
cepts, factory burden control, fire department, organizational
responsibilities to plant protection. Here, too, a very import-
ant part of the program was that of accounting controls.

Just prior to World War II, the Chevrolet Motor Division
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conducted a management training program, which was open to a
few selected Business Administration graduates with a major in
accounting.2 In this program the subjects included General do=-
tors accounting, time and motion study, plant layout and tech-
nique, and machine operation. The latter involved actual work
upon the milling, grindirg and drilling machines. In addition
members of these groups worked in the plants for three months
between the two school sessions at General Motors Institute.
Again, however, accounting was stressed.

Because of the apparent desire of management people to
have their potential trainees more familiar with accounting
and budgeting, this paper was written. The General Motors
background was chosen because it is the largest of the auto-
motive enterprises and because many of the other plants have
adopted several of their management and accounting procedures.5
Judging from the year to year growth and profits of this cor-
poration, it is probably one of the most efficlently managed
of all the automobile manufacturers.

In order to undersfand the principles of budgeting and the
problems involved, it is necessary to have a background know-
ledge of how costs are compiled. The first part of this thesis
is, therefore, a brief picture of the automotive manufacturing
operation with a tie-in to basic accounting procedures; the
second part includes a case study to bring out pertinent points

concerning budgeting.



II. PRODUCT ENGINEERING

Before a car can be produced, it must be planned as to
design and engineering. The function of the Product-Engin-
eering Department is to present the design-information by
means of prints and specifications which will be necessary
to produce the parts of an automobile. This may be inform-
ation needed for ‘the manufacture of a new car for super-
seding a currently produced part by a new,'improved one.

The department is headed by a chief engineer who has
under him a group of department heads, namely the Body
Engineer, Motor Engineer, Chassis Engineer, Transmission
Engineer, Standards' Engineer, Experimental Engineer,
Electrical Engineer, and Styling Engineer. Under each one
of these men, a particular phase of work 1s constantly be-
ing planned, studi ed, tested, or built in as much as two
years in advance o f the current model.

The brunt of the planning 18 borne by the project
engineers who are assigned to some particular part or pro-
ject to which they devote all of their time and effort. Omne
may, for instance, be assigned to the exhaust manifold. His
duties are to design a manifold for a new model or to run
tests upon a manifold already in production, checking new
inventions and innovations which may be incorporated into
the current part and possibly enabling the company to man-
ufacture it more cheaply through using a substitute mater-

1al or a changed design.



When the project engineer has his idea ready to put into
material form, he works through the experimental engineer who
has charge of all the shops where the experimental parts are
made by hand. The latter also is in control of the proving
grounds where all sorts of road conditions,vcold rooms, hills,
speed tracks, and other devices are used for continuous test-
ing of new and old model cars.

Once the parts have met all prescribed tests, specifica-
tions are drawn up and the parts are released to the proper
departments so that planning for the production of the part
may get under way.

The accounting in the department is handled by the ad-
ministrative engineer, who, when a new model is to be pro-
duced, determines the number of experimental cars to be
manufactured and any other costs that may be incurred in
connection with the new program. He works with the chief
engineer until his cost estimates have been approved.

Costs of this department are charged to current oper-
ating expense for the most part and will be explained in the

section on burden.



PART |OPER.LABOR OPERATION NAME DEPT. NO. PCS. STD. MAX.PREM.BUR LABOR COST DETAIL TOOL AND RQUIPMENT COST DETAIL

NO. | NO. TOOL & EQUIP. DESCRIPTION NO., MEN R&EQ.PER TIME  HRLYRATE DEN BASIC |OVER | TOTAL | BUR |TOTAL [TOOL |EQUIP. !

HOURHOURS RATE é RATEDIRECT | TIME &DIRECT DEN COST COST | COST FREIGHT TOOL EQUIP. RE-
O.TGN # | LABOR NIGHT LABOR(MFG.) TRYOUT \INSTAL= |ARRANGE- | TOTAL
PREM, EXP. ) ' LATION MENT
£ SHIFTER FORK |
(Forging) : 1 i
10 | 8hear to length 1.0 375100271 1a% , 003/ ‘
#13 Buffalo Shear
12 Help on Shears 1.0 375 1.002711 .09 ,00da ¥
15 Inspect D.We
20 Heat Slot Type Furnace) 1.0 200 0050 1,24 006
24,  Forge (Waterblast) ) 200 ,0050 '1.54 100 77
Descaling Unit %
30 Forge (Block & Finish) 1.0 200 ,0050 1.54 20015
#l Maxie Press
(1)Set of forging diss (37430 L 37430
(2)Die sets 9.000.00 @.000.00
40  Trim 140 200 L0050 1.24 0062 ¥
#56 Bliss Press I
(1) Set Trimmer Dies | [ §1250
= 1, P22.50)
L5 Inspect D.W.
50 | Pickle (Mesta Pickling) 1s5 (3125 40005 | 1,09 0005
60 Cein 1.0 400 0025 | 1.2 ,003]
600 Ten Knuckle Press 4
(1) Set Coining Dies 1,4 2398 162375
Heat (Regular) 0006
(2% of forging Std. Tm. <0005 {1,244
Die Set 40167 [1.37 0a29
(1-#4 Maxie Press, 1-
#56 Bliss Press, 1-600
Ton Knuckle Press) 25
hours fer 1,500 pieces |
65 Inspect (Final) D.W. ’ eF
Gages /3541 /335 00
Ferging Tetal L0456 1_1.0539/.4,0697 0067 0676 2397 3063 /3,95558 /3. 95555
TOTAL i
TOTAL TOOL COST 43, géu55

TOTAL EQUIPMENT COST







MANUFACTURING COST ESTIWATE

Sheet 1 of 1 Sheets Rea. No. Date 3-16-52

Recuested Ry Jon Doe Part Number 2849-C-29

Part Name Shifter Fork (Forging)

Contract W-20-018-0RD-985 Standard Steel Spring Co. Replaces Part #

Pieces Requlred Per Completed Unit Pleces Required Per Hour .

Estimated Volume 27,418 pieces @ 2,000 per month

Estimated Total Tool Cost $13,955.55
(See detalled project
Egtimated Total Equipment Cost #416-2-3) Est. Total Rearrangement Cost_

COST SUMmAKY
Comparative Estimated Estimated

Cost Cost Cost Per

Per Unit Completed Unit

“Direct Material 0554
Baslc Direct Labor 060¢_
~ PremIums 0087
- Total Direct Labor Ce7¢
Burden (Vanufacturing Expense) 2087
Total Cost 5617
Super Burden ‘ 2000
Total Cost~=-Including Super 0617

Burden

S—1

Remarks:
This estimate based on (2) shifts per day - (26) days per month
working schedule.
It 1s estimated that the total scrap will average 6%.
See Part No. 34892 for ¥isc. Tongs to be used in handling this
forginge.

- mstlmated Ry Date
- Cost Detall By
Checked By

L

Approved Production Supn't
Aporoved Tool or Dle Sup't
Aporoved Sup'v'r kstimating Dept.
Approved Productlon Engineer
Approved ¥actory Manager




ITII. PRODUCTION ENGINEERING

Production engineering means the whole process of the
development of a plant layout and techniques of manufacture
to bring an engineered part into production. Plant engineer-
ing and production engineering have methods men and layout
men who are specialists in planning the manufacture of a
part. By looking at the designs and specifications furn-
ished by the product engineers, they can establish a lay-
out for a proposed operation complete with token men, mach-
ines, tools, conveyors, and so forth. All layout work 1is
done on a three-dimensional basis and presents a very com-
plete picture of the proposed manufacturing processe.

In order to transmit these ideas for use by the plan-
ners and approval by management, schedules are drawn up
somewhat like the one on the opposite page4 This form will
familiarize the individual with the detaill for portions of
the manufacturing cost estimate. The material description
of the latter is obtained from specifications prepared by
the product engineering division.

The cost of the material for the new part is taken
from quotations which are furnished by the purchasing de-
partﬁent. This cos_t has to take into consideration poss-
ible changes in market prices, freight charges, type of
material, sources of supply, and all other factors which may

affect a material price during a production period.
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Detalls of the layout of the plant, tools and equip-
ment to be used, and the amount of production that they can
be expected to give under specified conditions are furnished
by production engimeering. This production expressed in
pleces per hour multiplied by standard time and by hourly rate
of labor to be use-d on the job gives the estimated unit
direct-labor cost. This time 1s the standard time -- which is
expected time based on time study -- and is used as a basis
for initial group routings. These are very important plans
and are the key not only to the process, but to the building
of costs for the production of the part. They are used by
manufacturing supervision to check on operation detail, men
required, rate of pay for the operation, production per hour,
and the standard t-Aime for each operation. The inspection de-
partment, on the o—ther hand, uses them to establish the most
efficient placement of their man-power and to supply inform-
ation as to the causes of scrap.

Group routing is used by the material control department
to route material through the plant, while the production en-
gineering men use it as a guide for processing, better methods,
and plant layout. The standards department utilize it in fore-
casting man power requirements and developing cost analyses.
It 18 the backbone of the derivation of the labor cost of a
part and 1s used to build the first labor costs on a part in
the accounting department.

Corrections to the original group routing may be made

and new routings reissued once a pa_=2xrt goes into production.
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Occasionally an error is made in estimating the time which
an operation may take. Forkhat reason, once a part is in
production, there will be time and motion studies made on
the operations involved, and if they are in need of cor-
rectiony the original group routings will be superseded by
new ones based upon the actual time.

The bullding of the group routing involves the effort
of time-study men experienced in both time and motion study.
They know average times and motions for the average worker
for all kinds of work performed. These times have been
standardized due to years of study so that they can be fore-
casted very accurately. Of course, these routings would have
to be changed a great many times if the layout men did not
understand motion study and the principles of operating a
machine or a group of machines efficiently.

Another term found upon a manufacturing cost estimate
is premiums, which are bonuses that may be paid to workers
because of overtime work or night-shift work. These are ex-
pressed as a percentage of direct labor. By adding together
the cost of direct labor and the premiums in connection with
it, we get a total direct-labor cost.

The "burden-rate percentage" i1s applied to the direct-
labor cost, exclusive of any premium time, this amount be-
coming the share of manufacturing expense which each part
produced will be expscted to absorb.

Super-burden charges are unit charges per plece, which

- 1] -
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must be ahsorbed by the plece for such costs as engineering used
in the development of the part, costs of special tools to be
used in the production of the part, or rearrangement costs in
order to set up a portion of the plant for the manufacturing
process.

Material, labor, and burden are not described in detail at
this point, but questions pertaining to them are discussed in
succeeding chapters.

From the many departments and specialists involved in
bringing an engineered part into production, me may assume
that it is a rather complicated process, as is the computing
of its cost. For that reason, the Flow Chart® on the opposite
page has been included, as it shows the process usea to deter-
mine the cost of a new product.

Upon this Flow Chart one can see the contributions of the
various departments to the processing of a manufacturing cost
estimate,6 the purpose of which is to give the anticipated
expenditures on a new product, so that they may be compared
with the actual cost of subsequent manufacture.

The formulae for determining detalls of these costs are
Total tool and equipment cost divided by total units produced

equals super burden rate per plece
‘Standard time hours multiplied by maximum hourly rate equal

unit direct labor rate

Unit direct labor rate multiplied by premium rate percent
equals bonus direct labor rate per unit

Unit direct labor rate multiplied by burden rate equal unit
expense absorption rate.

At this point one may assume that all of the requests for
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authorization have been approved by management executives. As
& result, the work of tooling up the plant, organizing the
production line according to the group routing, and pre-pro-
duction runs on the new part have been completed. There will
be additional explanation of these steps in the sections on
burdén and super burden, after a discussion of the elements
of cost in connection with the manufacturing process, mater-

1al, and labor.
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IV. MATERIAL

In order to realize the importance of material control,
the reader should know that expenditures for material in many
manufacturing concerns run from approximately forty-five to
sixty-five percent of their total costs. The material referred
to in this section is what we call direct material, an inher-
ent part of the product: a sheet of steel, a coat of paint, a
plece of cloth.

The problem of controlling material and costs in connect-
ion with it has been heightened considerably in the past few
years becnuse'or quotas, extreme competition for available
supplies, and government restrictions upon certain types of
materials. As a result, more sources of supply are needed in
order to keep a steady flow of material coming into the
plants. Also, it has resulted in more research for the pro-
duct engineers in an effort to find suitable substitutes
which may be utilized in place of those currently in use that
are either short in supply or limited as to availabllity.

The Production Management Division schedules all direct
materials in and finlished goods out of the plant. From pro-
duction scheduled for the year, they can give to the material
control group the estimated quantities of direct material
needed to meet cur_rent production. This group takes these
schedules and then by using them determines just how much
material is needed for the month.

Because the material control group uses machine tabu-
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lation, they can initiate a combined requisition and purchase
order on quantities of material which may be sufficient for
from six to sixty working days. These records are established
and purchases are made against contracts, possibly for as
much as a year's supply of steel for one model. Each month
they can inform the supplier in advance as to how much 1s
needed for the current month. They can also tell him what

has been received by the plant against his contract. Too,
contracts are set up so that they may provide for additional
quantities over and above committed amounts if it becomes
necessary. Hence it becomes very important that all reports
prepared by a foreman or supervisor concerning material be
very accurate.

Group routings and plant layouts provide for the most
efficient handling of this material. Also, in order to keep
the production control department operating efficiently, it
must be known what material?s on hand. A break in routine,
careless handling of small parts, thefts, removal of mater-
ials and parts for engineering or experimental purposes,
scrap, samples, special inspections or repairs can all
throw off the accuracy of the material records. Thus the
proper use of requisitions and scrap tickets is necessary
in order to keep control of direct material.

To trace the control of material in the plant and its
relationship to accounting procedures, one may assume that
the material i1s at the docks ready to be unloaded. Material

control has ordered it, and it has been scheduled to arrive
-]_5-



in the plant today.

The receiving department checks it; it is probably in-
spected; then it 1s moved by the trucking department either
to the production lines where it will be put into process or
to a storage area where it can be readily controlled. The re-
celving department writes up a series of receiving slips of
which one copy goe_s to the accounting department and another
to material control.

The copy of the receiving slip procured by the account-
ing department is matched with the supplier's invoice to
mgke sure that the quantity received is the same as the
quantity billed. The accounting clerk classifies the invoice
as to whether it 1s productive material for the motor,
pressed metal, or whatever plant it may be. In a large con-
cern, this is done by using a numerical classification sys-
tem. For instance, & 2A - A75 account could be productive
material for the asgggb}zmp}gnts‘gAqf_§75, for the motor
plant; and 2A - C75 for the pressed mate) vlant. Expressed
as a simple journal entry, this would be

2A - A75 - Productive Material - Assembly
18 - Accounts Payable - Other
To record purchase of material

However, due to the fact that the volume of invoices re-
ceived from outside concerns as well as from allied concerns
runs into the thousands every month, a voucher system is
used. This enables the accounting entry to be made from the

voucher register as one summary entry at the end of the



month.

In order to get the entry for the cost of sales at the end
of the month, it 1s necessary to make a summary entry based
upon the car costs that have been built up during the month.
The background for this entry 1s based, of course, upon the
units so0ld during the month. It is built up by taking the
material cost of each individual part on the car, relieving
that amount out of the inventory accounts.

Once a year in some plants, in others quarterly, a
physiecal inventory 1s taken. This gives an actual count of
all materials on hand and is used to bring all records up
to date. The process 1s supervised by outside auditors,
nrlant accountants. and material handlers. Over a year's time
it 18 almost unbelievable the number of shortages that will
show up, particularly in small parts, such as nuts and bolts.
For that reason it is a good idea for each prospective mana-
ger to become as fully cognizant of all phases of inventory

control as is possible.
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V. LABOR

The second element of cost to be considered is that of
direct labor, or that labor applied to a productive phase of
operation that changes direct material into a finished pro-

duct. It is the element of cost over which there is probably
more control than any other.

Referring back to the section on production engineer-
ing, the reader will recall that there was a form called the
Group Routing included there. This schedule of production
indicated the number of men and machines necessary to turn
out a finished part. \

Assuming that the factory is making a front fender - a
pressed-metal operation - and that it is to be produced in
Plant 6, department 76, by group A-l, in order to get the
part into production, machines have been rearranged and dies
have been installed. Men have been requisitioned from the
personnel departme_nt, which has job specifications and rates
for the various operations on the fender and which hires men
to do the work. The men report and are assigned numbers de-
ginning with 676021. This number identifies the employee as
to plant and depar tment and is used from that time on as a
means of identifying and paying him.

Employee 676021 reports for work along with the other
employees assigned to Plant 6, department 76, group A-1l,
which the group routing indicates is a front fender pro-
cessing operation. How can one tell whether this individual

- 19 -



and the men working with him are doing a fair day's work? He
can check with the standard time allotted for the operation.
This 1s based upon prior time and motion studies. If the fen-
der is the same as that of the prior year, then the standard
cost of that fender will probably be used as the correct
standard. If it is an entirely new part, the preliminary
group routing will provide the standard time which, multi-
plied by the workers' rates, gives the standard ladbor cost
for current production.

The measurement of a fair day's work by an individual or
a group of individuals is then based upon a standard of per-
formance. In order to arrive at accurate standards, one must
presuppose that the production process on the fender, or on
any other item of production, is based upon the best method
of operation, safest and most efficient tools and equipment,
material up to specification, and a knowledge of the time re-
quired by the aver_age operator to do the jodb.

Time study gives this information, helped by motion
study. It also enables one to ascertain variations of actual
labor costs from standard labor costs in order to set up
production schedules and determine delivery dates for pro-
Quects.

The time study department also presents to the indust-
rial manager a preliminary group routing, which is released
even before his operation goes into production. Thus he may

have a thorough knowledge of the operations which he super-
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vises. Furthermore the routing gives him

l. a blue print of his operations, explaining each step
and the machines used in it

2. the number of men that will be required to perform
these operations

3. the standard time for each operation

4. in some cases, the rate of pay

5. the production per hour

6. the point in the operation where a count 1s taken of

all pieces completed or passed by inspection.
This is called the credit point.

The information recorded thus far is preliminary inform-
ation issued prior to the production process. Now imagining
that the plant 18 on an operating basis, how can the efficien-
¢y of the employees in the department be measured?

In some of the plants this 1s accomplished by use of the
group credit sheet, a copy of which may be found on the follow-
ing page. Many parts of 1t are self-explanatory, but those
parts which might prove confusing will be c¢larified in the en-
suing discussion.

_ The group credit sheet shows the number of pieces pro-
duced and the percentage of efficiency for each group. It dis-
closes a daily record and in its entirety covers a period of
one week. Production supervision utilizes it as a guide in
controlling the efficiency of a group or groups in a depart-
ment; the inaspection department uses it to record the number
of pieces produced by each production group; the accounting

department makes use of it to compile the reports required
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GRHOUP CKHEDIT SHEET

DESCKIPTION M-48 Centering, Noucgh

Turn and Form Nose

TIiE
SEHIFT 8:00 TO 4:00

GROUP 22-62-14 FOR PAY ENDING Jan. 9, 1952 Page Yo. 1 of ﬁgges
TPAKT NO.| OFER.JSPECIAL [ GXOUP__|CHEDIT] FISCES FRODUCELD =]
NO. |ORDER OR |STANDAKD | GHROUP o I |
ACCOUNT EOURS | |} ON JTUES. *ED4THUKS . FRI. SAT-SUK.
\ o l 1 | ;
=48 150 | .0266 | 1453836004536 14536 30004536 |
i ! P 1 : } E
| M-48 250 | | .o220 | 1453645364536 14536 4536L530 |
| : | ,
L M-48 260 i L0070 !453645364556k4536 45364536
' : | ] I ‘ | !
M- Lo, ; 6145364 536 | 4536 6 6
. 48 270 . .0176 i453 45364536 4536 14536453
‘ v Y
N ! ‘ 1 '
M-48 280 | | .0053 | 453645364536 |4536 45364536 |
| 1 | | L
| B | "
! | |
e - R P I
VEN REQUIKED TO MEAT GROUP STANDAKD 45, 45|45 45 | 45 45
ACTUAL MEN WORKING IN GROUP | 45‘ 43| 45 a5 ! 4§ 45‘
. N /..—/' I lr7. / { ;
ACTUAL HOU®S TRAXSFERRED our |1, -y 1 | :
, ; i [ ‘ ,
'ACTUAL HOUKRS TRREGULARITIES | L 8 |
i T ! ' T
DAILY GROUP STANDARD HOURS 1360233533602360.2 31933602 |
i é | | !
'ACCUMULATED GROUP STANDARD FOURS | 6O55 /0557 /4/5.q 17352 20p5. 4.
i i L |
'DAILY ACTUAL FOURS 360 55}4,552 368 360 360 |
i T
'ACCUMULATED ACTUAL EOURS | '71].5[/0&3.4‘/43/5‘ /7,/5*4/:/54
| . M
'DAILY PERCENT EFFICIENCY 100 | 95 | 102| 98 1 koo L'
|
ACCUMULATED PEKCENT EFFICIENCY 98 | 99 99 }97 o7
FOREMAN'S CERTIFICATION A\ d g | aed \aw) ac
THRCK IF LOW OR HIGH EFFICIENCY T —
IS EXPLAINED ON REVERSE SIDE l X X X | l
R e S
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REASON FOR LOYW OR FIGH =RWICIENCV

MONDAY _ _ FRS. GAINED DUE TO
LOST

TUESDAY_ _ FRS. &AFNED DUE TO 2 Excello Vertical 1athes down 8 hours

LOST
Machine and Fixture Repair.
VEDNESDAY FRS. GAINED DUE TO
- L0ST

TEURSDAY _ _ VPR3- GAINEB DUE TO One man did not punch out Wednesday;

LosT

his 8 hours were o.k.'d and charged today.

FRIDAY 40.7 FRS. GAINBB DUE TO Nosing Press down 8 hours (broken crank)
- T LOST

SATTRDAY _ _FRS. GAINED DUE 70O
- LOST

SUNDAY _ _ _ _FRS. GAINED DUE TO
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for cost analysis.

The group standard hours is the standard time on all
operations up to a given credit point. It is to be remem-
bered that standard time 1s the estimated time-study period
allowed an employee to perform his operation, while credit
point is that in which a count 1s made of pleces produced
by a group.

The line headings in the lower half of the group
eredit sheet can be explained as follows:

Men required to meet group standard: This figure is
taken from the gra.up routing. It is calculated by multi-
plying group standard hours by group standard.

Actual men working in group: This is taken from a
floor-check sheet prepared by the time clerks in the plant.
The time department has cost clerks checking the men in the
manufacturing groups each day.

Astual hours transferred in or out: The floor-checker
picks this up from actual counts of men in the groups or
from reports prepared by the foremen.

Actual hour irregularities: Failure to ring a clock
card by an employee may throw extra hours into a succeedin;;’
as there might have been a failure by the floor-checkers and
timekeepers to pick up the employees!' time on the proper day.
Irregularities on employvees' clock cards are generally not
handled until succeeding days, as any time extended where
there is a failure to ring, for instance, will have to be

suthorized by the plant superintendent.



Dally group standard hours: Thessfigures are calculated
by multiplying the number of pileces produced on each opera-
tion by the group standard hours and then adding together
the time of all operations.

Accumulated group standard hours are the total group
standard hours for the week.

Daily actual hours are those worked by the men in the
group, plus or minus irregularities of time during the day.

Accumulated actual hours are the actual houré worked
by the group and others transferred in or oute.

Daily percent efficiency shows efficiency of the group.
This figure is arrived at by dividing daily group standard
hours by daily actual hourse.

Accumulated percent of efficiency is computed by the
time department the same as the daily percent efficiency.

The back of the sheet gives spaces in which the fore-
man can explain why he has low or high efficiency.

This sheet 1s 1ssued in triplicate by the time study
department preceding the week in which it is to be used. One
copy goes to the superintendent of the plant, who, in turn,
forwards it to the inspection department. The time depart-
ment picks it up each day and makes it out when 1t goes back
to the superintendent and then to inspection. It also pre-
pares the other two sheets each day and sends reports on time
worked daily to the payroll and cost sections of the account-
ing department. At the end of the week when all copies of the



group credit sheet are complete, the original goes to the
plant superintendent, one copy 18 sent to the cost and fac-
tory accounting sectionj;.and the other copy is returned to
the time study department.

A study of the group credit sheet will reveal just how
clos@ly one's efficiency as a manager in a plant can be
checked. This sheet, of course, refers to direct labor only.

With the preceding information well in mind, one may
now consider the third phase of cost - burden - which the

industrial manager has to control.



VI. BURDEN

In order to understand the subsequent chapter on budget-

ing, 1t is very important to be familiar with the types of

costs that go into factory expenses. These costs may be

called manufacturing expense burden, factory burden, or some-

times overhead, but they are all costs incurred by, or as a

direct result of, a manuracturing operation. If one is to be

able to analyze his expenses, he must have some means of seg-

regating them. This is done by classification. General Motors

Corporation has a standard accounting system which classifies

all factory expenses under a control account, number 12, with

nine sub-title accounts, namely

100
200
300
400
500
600
700
800
900

"Indirect labor and salaries

Operating supplies

Expense tools

Utilities

Maintenance, repairs, and rearrangements
Employee insurance and taxes

Losses, errors, and defects

FPixed charges

Sundry manufacturing

A discussion of these items and how they may be controlled

now follows:

Indirect Labor and Salaries - 100

The more information one wants about anything, the more

classifications he provides 1n his accounting system. The

item, 12A - 110, doesn't mean much to a foreman, but when it

is explained that the 12 account is manufacturing expense,

that the A is for the assembly plant, and that the 110 sig-

nifies supervision ( which might mean plant superintendents,
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foremen of departments, or general foremen ), then the numer-
ical system of classification begins to mean something.

However, there is also a great deal of clerical help in
the plants. An acc_ount coded 12 B - 120 would indicate motor
plant clerical help, including production control clerks, typ-
ists, and so forth. On the other hand, an account coded 12 C -
130 might indicate material-handling labor such as truckers
and crane-operators, while the C would refer to pressed metal
plantse.

In addition to the above accounts, the following ones
under the one hundred series of manufacturing expense are
standard classifications throughout the corporation.

140 - Building and property attendants, which in-
c¢lude Janitors, plant protection men, fire department per-
sonnel, yardmen, and elevator operators.

150 - Machine and tool and die-setting labor, in-
cluding any other labor charged to this account, even though
it may concern productive men that have been transferred to
a non-productive operation.

160 - Unapplied drafting and engineering costs which
are due to the work of tool, equipment, process, and research
engineers and designerse.

180 - All costs of inspection of supplies, tools,
materials, and assemblies.

190 - Sundry indirect labor which may cover costs of

the tool erib attendants, hospital attendants, safety engin-
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eers, student wages, and time-study men.

The reader will notice that here there are broken down
and readily available for analysis all types of labor. Now
the question arises: What actions can be taken to control
these types of cost by the plant superintendents or factory
supervision?

Probably one of the first things is to have the services
of "top-notch" efficiency and time-study men. They can give
information not only upon factory processes but on any type
of work whatsoever. Also clerical jobs should be checked
regularly to make certain that they are really necessary.
Clerks should be trained properly and kept busy all of the
time. Unnecessary reports should be eliminated. A continual
effort should be made to improve methods of handling mater-
1al_through use of conveyors, hoiasts, and racks. Poor house
keeping and utilization of space should be continuously cor-
rected.

Operating Supplies - 200

The second series of accounts, the operating supplies
in the 200 series, is broken down into eight captions, as
follows:

210 - Fuel: This might be gasoline, coal, natural
gas, and fuel oll.

220 = Lubr_4icants and cutting compounds: These may
include greases, hydraulic oils for machines, and all types
of special cutting oils and coolants.
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230 = Mill supplies: These include gloves, aprons,
towels, rags, and protective clothing.

240 - Stationery and office supplies.

250 - Testing supplies: Included are all samples and
supplies used in laboratories and experimental engineering.

260 = Packing and shipping supplies: Here one finds
the usual nails, cartons, lumber, and twine.

270 - Processing supplies: These are anodes for plat-
ing, pickling acids, fire brick and clay for foundry cupolas,
woelding flux, and cleaners for productive materials.

290 -« Sundry materials: This covers such items as
safety signs and prizes, police uniforms, rest room supplies,
commissary and restaurant equipment, and reading material.

Now what can a supervisor do to control the costs of
these operating supplies? As far as fuel users are concerned,
he can be sure that burners are clean and properly adjusted.
Too, furnaces, ovens, and truckg should be carefully main-
tained. The flow of material should be planned so that fur-
naces can be operated to capacity and not cooled and heated
alternately. Employees should be schooled, watched, and re-
minded of the necessity for the proper use of supplies and
the elimination of waste.

Furthermore, one should watch the requisitions that are
written by the members of his department, so that he indi-
cates an awareness of the relationship betwesn what is used
and what should be used. Supplies should be selected for giv-

ing the greatest unit value for funds expended upon them.



Leaks in pipes, machinery, and containers should be repaired.
It would pay to continuously educate employees as to the
proper utilization and handling of supplies.
Expense Tools - 300

Included in the third main account are such items as
cutters, drills, grinding wheels, wrenches, diamonds, punches,
files, chucks, hammers, screw drivers, shovels, pliers, hones,
scrapers, and steel-marking stamps. Many of these items,
though small, are very expensive and unless special means of
checking are employed, they tend to disappear. In most cases
these tools are passed out of tool cribs to the men who are
then responsible for their return. If they are lost, the em-
ployees have their cost deducted from their pay checks.

In addition to this precaution, there are other means
of controlling tool expense. One should endeavor to keep
tools in the plant and not permit the men to take them home.
Also he should keep a continual watch upon the operations
where they are used and make certain that they are not re-
ceiving excessive usage, abuse, or mishandling. Machines us-
ing them should be checked for most efficient speed and
feeding rate, and the operator should be trained accordinglye.
In most cases men in the tool crib can be made responsible
for regrinding tools that need it. A dontinual check should
be made to see to it that specified lubricants and coolants
are used on cutting jobs.

Part of training the new worker for his job is educat-
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ing him as to the correct use and maintenance of his tools.
Utilities - 400

The costs of utilities are found in the 400 series of
accounts, which are> broken down into electric power, number
410, end electric lights, account number 440. This breakdown
is made because the former might refer to the 440 volt cir-
cuits and the latter to the 110 volt circuits. Each build-
ing in a plant generally has its own meter, and the allo-
cation of cost to the proper production groups can be quite
an accurate process. Supervisors can aid in cutting costs on
electricity by watching the use of lights and by maintaining
as steady a flow of production as possible. It costs just as
much to run an empty draw-die on a front fender as it does to
have a sheet of steel in it.

Account 430 carries the charges for water, which in some
cases is pumped in from the plant's own wells and in other
instances 1s purchased from the city. Continual checks for
leaks in the plumbing and the use of recirculating systems
in manufacturing operations have cut down on the total
amounts used.

Accounts 440 and 470 cover the costs of steam heat and
steam for processing, respectively, high pressure steam for
processing generally being metered to the departments using
it. Loss of heat in the plant can be cut by proper control of
pipes and radiators, immediate repair of broken windows, and

refusal to allow open windows or doors.



Account 450 covers the costs in connection with the com-
pression of air, a good deal of which 1s used in the manu-
facturing process. Because air is readily lost through leaks
in pipes and equipment, it has been found through cost stud-
{es that air loss through improper maintenance of lines or
machines 18 the most expensive of all utility losses.

One finds that account 490 includes all expenses of the
powerhouse and 1s prorated back to the departments using the
utilities. Some of the plants, by employing a prefix such as
J for all of their expenses, use this complete set of expense
accounts for the powerhouse and then prorate the costs back
at the end of an accounting period.

Maintenance, Repairs, and Rearrangements - 500

Account 510 is for labor and material costs for main-
tenance and minor replacements of foundations, walls, roofs,
elevators, plumbing and heating systems.

Account 540 cov ers maintenance and minor replacement
costs on all types of machinery and equipment.

Maintenance and repair costs of dies, fixtures, tools,
and replacement of minor component parts on these items are
covered by account 550.

Included in account 570 are the same things as in 550
except that the subject items are furniture and fixtures.

Account 580 comprises all rearrangement costs where
machines, conveyors, washers, and such items are relocated.

Newly purchased equipment costs of installation are capital-
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ized, that is charged to the equipment account, which is an
asset account. Coa_ts are recovered through depreciation
charges over the life of the machine.

This group of accounts represents quite a large share of
the expenses incurred in a plant. In order to control costs
of this type, the industrial manager has to be constantly
aware of cracks developing in cement foundations and paving,
leaks in the roof, minor breaks in machines which may not
stop the operation of the machine but which eventually might
result in the need for a major repair, thus interfering with
the whole manufacturing process. There 1s constant talk among
cost-conscious supervision of preventive maintenance. "Get
those minor breaks and weaknesses before they develop into
major breaks," is their by-word. Preventive maintenance con-
sists primarily of regular systematic checks and servicings
of machines, plants, and grounds.

Other methods of cutting costs in this group of accounts
are to

l. Watch employees to prevent malicious damage of
property, tools, and equipment. '
2. Train truck drivers carefully, as a carelessly
controlled truck can cause considerable damage.
3. Keep down plant rearrangement costs unless there 1s
a valid reason for change such as
A. Improved safety
Be. More production
C. Changed design in product

D. More efficient use of floor space
E. Improved working conditions
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Employee Insurance and Taxes - 600

Just so that the reader will realize somewhat the number

of tax and insurance costs that will be paid by an employer,

The various accounts are listed.

611 - Employee group insurance

613a
613b
614
621
622
623
623a
633
634
641

642
643

This account accumulates costs of addition-
al funds paid to such companies as the Met-
ropolitan Insurance Company to supplement
employees' contributions.

Compensation insurance

Outside medical expense

Surety bond premiums

State unemployment compensation tax

Federal unemployment compénsation tax

Federal old-age benefits tax

Separation allowance for salary employees

Vacation payments for hourly employvees

Holiday payments for hourly employees

Provision for employees' contributory retire-

ment plan

Past service and special credit benefits

Service pension plans

The nature of these accounts somewhat prohibits any di-

rect method of decreasing their costs. However, the attempt

to keep labor turnover to a minimum might make accidents few-

er, as there would be a smaller number of inexperienced men

to break in. Also, by attempting to schedule production even-

ly over a production year, one might keep lower the number
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of layoffs with their attendant coste.
Losses, Errors, and Defects - 700
Account 710 - Process rejects scrapped.
This refers to production parts such as a motor
block, which have been scrapped due to a material or labor
fault. In cases where the error i1s a material fault, it may
be that the supplier can be billed back for the material
cost. The labor cost 1s the amount of direct labor which was
expended on the part and which is taken out of direct labor
costs and thrown into this account.
Account 720 - Process reoperations and repairs.

This account covers material and labor repairs
upon the finished automobile or any component parts that are
reworked rather than scrapped. Some defects may be the result
of supplier errors.

The next two accounts in this group have only a
small number of charges entered into them. Large costs which
might fall into the following accounts generally are entered
into either administrative or commercial expense, because the
units have been 8so0ld and the manufacturing operations have
been completed.

Account 732 - Factory guarantees
Account 740 - Change in design
Account 760 - Manufacturing delays
This account does not ordinarily have much cost

entered into it either. This is due to the fact that the
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factory group losing time because of break-downs or other
miscellaneous causes generally stands its own costs through
a lower efficiency rating in its direct labor accounts.
Account 791 - Substituted Material
Excess costs may result from the use of substituted
material which has been put into production because of run-
ning out of the regular specified material.

Account 792 - Uninsured losses and wages paid for labor

lost as a result of theft, floods, or fires

From the foremen's point of view, the most important
item in the 700 series of accounts is the reduction of scrap.
Too much scrap affects the efficiency rating of his group,
and it shows up every week on the group credit sheet, which
was discussed in the section upon direct labor. The inspect-
ion department keeps the foreman informed about scrap and
rejections by verbal and written reports. It is then up to
him to analyze the reports, try to ascertain the reason be-
hind the difficulty, then do something about it.

If there is a materlal fault such as steel not drawing
properly, he should have it inspected to see whether it 1is
up to engineering speéifications. If there 1s a labor fault,
he should check the guilty individual as to whether he has
been instructed properly concerning his particular operation.
Quite often a few extra minutes of instruction for a beginner
will cut down measurably upon material rejects. Again, an op-

erator's errors may be the result of illness, weak eyesight,
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or poor hearing; these possibilities must also be considered
and probably can be alleviated.

A continuous program of education in a department as to
causes and remedies for scrap and rejects may materially in-
crease group efficiency. In addition, by insisting upon good
housekeeping and a continual striving for top production,
there may be an "esprit de corps" built up which will help the
group as well as result in greater production.

Fixed Charges - 800
Account 810 - Insurance
This account consists of money paid to insurance
companies for protection against losses. Cost of this in-
surance 1s, to a certain extent, based upon experience
losses. Good housekeeping and cooperation with the plant
fire department will help keep losses to a minimum.

Account 820 - Taxes

Here one finds an account which accepts charges
for all types of city, county, and state taxes, including
both property and intangible taxes. The State of Michigan
intangibles tax is based upon the amount of money required
to operate a business. Inventorlies particularly affect the
amount of intangibles tax, so that if they are low at the
time the tax is pa_i1d, the tax will be lowered. State sales
tax and federal excise tax are included in the costs of
material and equipment purchases and lose their identity in

that way.
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Account 830 - Depreciation
This refers to the decline in value of a fixed
asset because of wear and tear, obsolescense, and inade-
quacy. There is a break down in the account to show de-
preciation costs on land improvements, buildings, machin-
ery. and equipment, and furniture and fixtures. The plant
supervision can cut down on depreciation costs by increas-
ing the productive capacity of machines. This might be done
by adding an additional shift or by using better methods of
feeding a machine in order to eliminate the necessity of
buying additional equipment. Furthermore they c¢an use verti-
cal distances as much as possible for the storage of mater-
ial and, perhaps, improve upon the original planned floor
space layouts afte_xr the machines are in actual production.
This would help, too, to cut down unit cost of depreciation
upon buildings.
Account 840 - Rentals
The largest item in this account is the cost of
renting tabulating equipment. However, there are additional
charges which may go into the account for the costs of rent-
ing other types of machines, equipment, buildings, and land.
Account 860 - Amortization of special facilities
This account is similar to the depreciation account
except that 1t covers the write-offs of equipment for special
jobs which may last only two or three years. The accounts in

this group are fixed accounts only in the sense that they are
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not tied in directly with production and they will continue

to exist even 1f production stops completely.

tory

Sundry Expense - 900

This section is divided into a group of self-explana-

account
Account
Account
Account
Account
Account
Account
Account
Account

Account

Account
Account
Account
Account

Account

Account

titles.
911 - Traveling expense
912 - Company car expense
921 - Telephone expense
922 - Telegraph expense
923 - Teletype expense
940 - Experimental work
950 - Postage
971 - Inbound transportation unapplied
972 - Demurrage charges
These are costs caused by holding
raillroad cars and highway trucks longer
than the time allowed by the carriers.
991 - Employee-suggestion-plan awards
992A - Committeemen bargaining time
992B = Claims paid under union agreement
997 - Permanent disability leave of absence
998A - Employee leave of absence for temporary
military duty
999A - Inventory expense
This account includes the cost of

labor and materials for the taking of the
yearly inventory.

Account 999B - Incoming bags and containers



Account 999D Welfare and recreation

Account 999E

Membership and dues

Account 999F Outside truck hire

Account 999J Lost time == no work

Account 999K - Miscellaneous expense

Account 9998 - Savings Bond bank fee

Manufacturing supservisors can exercise quite obvious
methods for contro—1ling this group of costs. Inventory tak-
ing costs are high; but proper preparation, prior planning,
and good housekeeping throughout the year can help keep down
expenses in connection with it.

The user or consumer of all these expsense items 1is the
employee. Hence, the management executives! control of these
costs comes through the actions that sﬁpervisory personnel
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