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To the President of the Fenate and the 
’ Speaker Q$ the House of Representatives 

This report summarizes the results of our industrial 
management reviews of operations at the plants of three 
aircraft engane manufacturers performing a substantial 

P amount of work for the Department of Defense We made our 
/ examlnatlon pursuant to the Budget and Accounting Act, 1921 

(31. u s c 53)) and the Accounting and Auditing Act of 1950 
(31 U S C 67) 

In response to 3 recommendation by the Subcommittee on 
Economy in Government , Joint Economic Committee, we reported y 7fa 
to the Congress III May 1970 (B-159896) that applying should- 
cost concepts in our reviews of contractors’ performance 
appeared feaslba e. We made trial appllcatlons of should- 
cost techniques at four plants and reported the results to 
the Congress In February 1971 (B-159896) On the basis of 
this trial application, we concluded that using should-cost 
techniques In our reviews can be extremely beneflclal and 
that we should make addltlonal should-cost reviews. This 
report represents the results 04 our latest appllcatlons 
of should-cost techniques in reviewing contractors’ opera- 
t1ons. 

In recent years, the mllltary services have made some 
use of should-cost techniques in analyzing contractors ’ 
cost proposals to formulate the Government’s negotiation 
posltlons on the basis of what the contracts should cost 
to perform, assuming reasonably achievable economies and 
efficiencies. Reports on our assessments of the Army’s 
and the Navy’s should-cost studies were issued In October 
1972 and May 1973, respectively (B-159896) A report on 
the Air Force studies will be Issued shortly 
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Unlike the studies made by the military services, our 
reviews--which we refer to as lndustrlal danagement 
reviews--were not intended for use in contract price nego- 
tlatlons and were not designed to arrive at should-cost 
estzmates for particular products, We used lndustrlal 
engxneerlng and financial management prlnclples to identify 
condltzons which could be unnecessarily increasing the cost 
of contract performance and to bring those condltlons to 
the attention of the contractor or Government officials who 
could take appropriate action Since we made plant-wide 
reviews, in most cases the findings would apply to all, or 
most, of the products manufactured, regardless of the pro- 
curxng agency or commercial customer involved 

During 1971 the three contractors had total sales of 
$313 mrllion, of which 72 percent was for defense work. 
Defense work In the three plants ranged from almost 100 
percent to 63 percent of the total 

We limited our review at each location to those areas 
that appeared to warrant attention on the basis of a pre- 
liminary lnvestlgatlon of the contractors ’ operations and 
the results of previous Government reviews in the plants. 
At each of the three plants, we identified areas in which 
we believe the contractors could improve the efficiency and 
economy of operations and in which changes in the Govern- 
ment’s procurement and contract admlnlstratlon practices 
could favorably affect the cost of contractors1 operations. 

We have brought our findings and suggestions at each 
plant to the attention of the cognizant Department of De- 
fense procurement and contract admlnlstratlon organlzatlons 
and contractors We believe the results of our efforts 
will be especially useful to the Government’s procurement 
and contract admlnlstratlon personnel who will be dealing 
with these contractors in the future. 

Some of our suggested improvements will require time 
to implement, during which product lines or product quan- 
tities may vary, and many of our suggestions will require 
further study by the contractors to determine the most 
feasxble approach for changing their operations Conse- 
quently, we were unable to precisely quantify the savings 
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which could result from our suggestions We believe, 
however 9 that the savings would slgnlflc&tly exceed the 
cost to implement the improvements 

Examples of our flndlngs are dlscussed below 

CONTROL AND USE OF LABOR RESOURCES 

Standards provide management with a basis for identify- 
ing areas in which more efficiency may be achieved Labor 
standards indicate the time necessary for an operation to 
be performed by an experienced operator working effectively 
at a normal pace allowing adequate time for rest and per- 
sonal needs Although each of the contractors had a pro- 
gram for establlshlng, using and maintaining labor 
standards, we believe that improvements could be made in 
the programs at two of the plants, such as 

--Greater use of time studies to set standards 
--More systematic review and updating of standards 
--Greater use of standards to measure labor efficiency 

Complementing the labor standards should be a methods 
Improvement program to review manufacturing operations and 
identify ways to reduce costs We found opportunltles to 
improve the methods improvement programs of two of the 
three contractors 

At one plant where labor efficiency reports showed a 
69-percent overall efflclency during 1971, we conducted a 
work-sampling study of the contractor's direct labor force 
The study was designed not to set standards or to measure 
efficiency but to determine what the direct labor employees 
were actually doing In the manufacturing areas The study, 
which was conducted over a 2-week period, showed that only 
50 percent of the employees ' time was spent working on 
direct production of parts Of the remaining time, 29 per- 
cent was spent on indirect production tasks and 21 percent 
was classlfled as nonproductive We believe that methods 
improvement studies could be beneficial in lncreaslng the 
time spent on direct production work. If even a lo-percent 
increase in direct productive time could be achieved, we 
estimate that about $509,000 could be saved annually 
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The contractors Informed us that actlpns were being 
taken or were under study to Improve the control and use of 
labor resources 

PRODUCTION PLANNING AND CONTROL 

Production control systems provide management of an 
industrial faclllty with a means for scheduling, coordlnat- 
lw, and controlling manufacturing operations. We found 
that problems existed In the productlon control systems 
at all three plants, prlmarlly In scheduling and control- 
ling work In process For example, production schedules 
were not being met for certain parts, assembly workers were 
idle or were being given temporary layoffs due to shortages 
of parts, and certain other parts were being produced In 
excess of known requirements 

At one plant the contractor's production control sys- 
tem was not effectively controlling the issuance of raw 
material to the manufacturing departments. In a test of 
raw materials issued during a Z-week period for 173 
selected parts, we found that the quantity of raw material 
exceeded by 15 percent the quantltles shown on the fabrlca- 
tlon schedules for the next 2 months On the basis of this 
finding, we examined the contractor's inventory of fabrl- 
cated parts to determine whether parts were being generated 
In excess of known requirements ' 

We found that about $8 9 mllllon of the actual lnven- 
tory was excess to known requirements while production was 
behind schedule on other parts valued at $8 7 mllllon 
needed to cover known requirements Industry generally 
recognizes that there 1s a cost associated with carrying 
inventory On the basis of a l-percent carrying cost a 
month as used by the contractor, we estimated that over a 
17-month period the contractor incurred carrying costs of 
about $772,000 for inventory excess to known requirements 

Each of the contractors acknowledged that problems 
existed and informed us that studies would be performed to 
identify ways to correct them. 
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OUALITY ASSURANCE 

Management uses quality assurance programs to attain 
and malntaln a quality product at mlnlmum cost Inspection 
1s the procedure for malntalnlng a satisfactory level of 
quality 

At two plants we found that the amount of inspection 
and testing performed on material and parts and on the 
assembled product could be reduced, with a savings in the 
contractors' quality assurance costs For example, at one 
plant we noted that the contractox was tearing down every 
engxne for inspection and retest While most engines were 
only partially torn down, some were completely disassembled, 
even though the contractor had an option to tear down only 
a sample of engines If a certain quality level could be 
attalned Our review of test results for one engine type 
lndlcated the contractor could have qualified under a 
sampling plan but failed to take the action needed to ob- 
tain approval to use this plan. We estimated that, under 
a sampling plan, quality assurance costs would have been 
about $400,000 lower annually 

During our review contractor offlclals agreed to seek 
Government approval for a sampling plan However, they 
determlned that it was not possible to meet the Govern- 
ment's sampling criteria because of the declining volume in 
engine production The contractor did, however, obtain ap- 
proval to completely tear down fewer engines--one of every 
15 

Also, at one plant, we selected a random sample of 
100 parts from a total of 1,353 in the receiving lnspectlon 
department during 1 day Our test showed that, under the 
contractor's lnspectlon criteria, the number of lnspectlons 
performed on 31 of the 100 parts could be reduced without 
reducing the quality of parts, this could result In a sub- 
stantial savings in labor costs The contractor informed 
us that the results of our work would be used to reduce 
inspection costs 
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MANUFACTURING FACILITIES AND EQUIPMENT 

Plant utilization 

We noted that two of the contractors were each 
operating two Government-owned plants at less than 40 per- 
cent of their full capacltles In both cases, one of the 
two plants was producing parts while the other produced 
parts and assembled aircraft engines. Significant 
economics seem possible by consolldatzng the productlon 
work for each contractor 

After our review we were advlsed that the second plant 
operated by one contractor was to be declared excess by the 
Government, with primary impact of this change to be borne 
by the primary plant. In the other case, we were advised 
that the second plant now supplies parts competltlvely 
and competes for engine overhaul contracts. Also, certain 
Government facllltles used m manufacturing critical compo- 
nents have been moved to the assembly plant 

Plant layout 

At one plant idle productlon equipment occupied 
lzmlted floor space and therefore hlndered a smooth flow 
of work In process In-process material was maintained in 
holding areas inconvenient to ,personnel operating the equlp- 
ment and was thus handled twice, sometztmes by expensive 
skllled operators The Government admlnlstratlve contract- 
ing officer suggested that the Idle equipment be moved out 
of the plant, but approval for the move was delayed for 4 
years because of the antlclpated sale of the plant During 
our review, the contractor was permltted to move the equip- 
ment, and on a return vlslt we found that a number of 
machines had been moved and the plant was rearranged to 
provide convenient material holding areas. 

Use of Government equipment 

Government equipment in contractors’ plants may be 
used for commercial work, provided authorlzatlon 1s ob- 
taxned before use In such cases the Government charges 
rent for the equipment. At one plant the contractor 
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routinely submits to the Government a list of Government 
equipment It plans to use We selected’ 12 Government 
machines not shown on the lists and found that 6 had been 
used for commercial work without authorlzatlon or rental 
payments Some contractor personnel apparently were 
unaware of or otherwlse had not complled with exlstlng 
procedures for reporting such use. We estimate that back 
reqtal on the six machines was about $8,700 

Contractor offlclals stated that current procedures 
were reemphasized to plant employees and addltlonal measures 
were being Instituted to mlnlmlze the posslblllty of any 
further unauthorized use of Government equipment. 

Because of our findings, resident Government officials 
made a special survey of the contractor’s use of Government 
equipment on commercial work and found that additional 
machines had been used wlthout authorlzatlon. The contrac- 
tor was assessed $65,907 for back rental and in December 
1972 pald a $50,000 penalty Also, we were advised that 
Government surveillance was being Increased to prevent 
further unauthorized use of Government equipment. 

Contractors using Government-owned property are re- 
quired to promptly report underuttlllzed equipment so it 
may be considered for redlstrlbutlon to other Defense con- 
tractors. At the time of OUT review at one plant, 222 of 
the 934 pieces of Government equipment on hand were excess 
under the contractor’s established crlterla for equipment 
use, This excess equipment cost about $1 mllllon. Also, 
a sample of other items of equipment indicated that 135 
pieces with a value of $5 9 million were underutlllzed 

After our review the contractor told us that the 222 
pieces of equipment had been declared excess and a screen- 
ing of all plant equipment was underway to ldentlfy other 
excess equipment 

Similar problems in equipment use were discussed In 
our report to the Congress entitled “Further Improvements 
Needed In Controls Over Government-Owned Plant Equipment in 
Custody of Contractors” (B-140389, Aug. 29, 1972) In that 
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report we recommended that the Secretary of Defense remind 
contract admlnlstrators of the need to mon+tor the use of 
Government equipment and also to ldentlfy unauthorized use 
of equipment 

Maintenance of equipment 

Adequate maintenance of production equipment can in- 
crease the effxlency of any manufacturing process Pre- 
ventive maintenance 1s a program of perlodlcally cleaning, 
servicing, and inspecting machinery and equipment and 
replacing worn parts when necessary Some of the benefits 
of a preventive maintenance program are less production 
downtime, fewer large-scale repalrs, lower machine repair 
costs, and less overtime 

We found that the preventive maintenance programs at 
all three plants needed Improvements. At one plant 
emphasis had been placed on quick reaction to and repair 
of equipment breakdowns rather than on regularly scheduled 
inspections of equipment Property system surveys by 
GQvernment representatives had rated the maintenance program 
unsatisfactory for 3 consecutive years. After our review 
the contractor reorganized the maintenance staff and 
established new maintenance procedures. 

At the othex plants, we found that lnspectlons were 
not performed on schedule and in some cases were superfl- 
clal with little or IJO conslderatlon given to machine usage 
or manufacturers’ recommendations Also machine usage or 
maintenance cost data was either not available or lncom- 
plete for lndxvldual machines Wlthout such data, the 
plants could not adequately evaluate the effectiveness of 
their preventive maintenance programs, which in one case 
totaled about $1 8 mllllon a year 

At one plant, the contractor has taken action on 
both of these issues and the other contractor informed us 
that corrective action would be taken. Also, we suggested 
that resident Government offlclals Increase their survell- 
lance efforts in the area of preventive maintenance. 
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E u1 merit modernlzatlon 
2itd&xGmeIit -- 

The efflclency of manufacturing operations and the 
quality of the items produced can be affected by the condo- 
tlon of production equxpment. At two Government-owned 
plants, we found that many obsolete or worn out 
Government-owned machines were in use These machines 
would not hold tolerances and resulted In the rework of 
parts and the high rate of scrap According to one con- 
tractor’s records, scrap generated during 1971 because of 
productxon equipment in poor condltlon was over $336,000. 

In one Instance we requested the Defense Industrial 
Plant Equipment Center to screen Its records for 17 items 
of equipment scheduled for replacement or rehabllltatlon 
in 1972 This screening showed that replacements were 
available in the Government’s inventory for four of the 
items having an acqulsltlon cost of $75,880. Use of these 
stems should reduce the amount needed to rehabllltate 
equipment and reduce scrap loss. 

We suggested that responsible agency offlclals con- 
slder the potentxal economxcs of provxdlng funds for 
modernlzatlon of equipment or replacement of obsolete 
equxpment with items available in the Government’s lnven- 
tory rather than have contractors continue to operate 
subpar equipment. 

After our review we were informed that one of the 
plants was to be declared excess, therefore modernlzatlon 
or replacement of the equipment was no longer appropriate. 
Also, we were informed that such modernlzatlon has been 
llmlted primarily to selected items in support of moblll- 
zatlon needs The aodernlzatlon or replacement of machines 
at the second plant may have been related to the possible 
sale of this plant. However, In this case negotlatlons 
have been underway for 8 years. 

PACKAGING OF SPARE PARTS 

Department of Defense instructions set requirements 
for packaging parts and equipment to be delivered to 
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domestic and overseas destlnatlons which have varied 
storage condltlons Military standards establish three 
levels of packaging ranging from that required for protec- 
tion against the most severe condltlons known or antlcl- 
pated during shipment, handling, and storage to that re- 
quired for protectxon under favorable condltlons in the 
continental United States 

At one plant the mllltary services were requlrlng the 
contractor to package essentially all spare parts to the 
highest levels, no matter where the parts were to be used 
The contractor had previously suggested that the lowest 
level of packaglng be used for those spare parts shipped 
to and used only in overhaul actlvltles In the continental 
Unlted States Although the contractor estimated that 
from 65 to 90 percent of all spare parts shipped from his 
plant were used In overhaul facllltles within the Unlted 
States, the mllltary servxes had not taken action on the 
contractor’s suggestion We estimated that reducing the 
packaglng levels for certain parts, as suggested by the 
contractor, could have reduced its packaglng costs during 
1971 by about $265,000 We suggested that agency offlclals 
reevaluate packaging requirements and use the lower levels 
where warranted 

Our report to the Congress entitled “Savings Attaln- 
able by Revlslng Packaging In the Department of Defense” 
(B-157476, May 21, 1973) discussed in more detail the 
practices of the military services In packaging hardware 
In that report we recommended that the Secretary of Defense 
see that actions were taken to reduce the level of packag- 
ing as well as consider the use of commercial packaging 
under certain circumstances 

The Congress has become increasingly concerned over 
the rising cost of Defense hardware. This report ~llus- 
trates the potential for reducing Defense procurement costs 
through using lndustrlal englneerlng and flnanclal manage- 
ment techniques In revlewlng the operations at contractors’ 
plants 
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We are requesting the Secretary of Defense to advlse 
us of the actions taken or planned to Identify and correct 
slmllar problems that may exist at the plants of other 
Defense contractors 

Copies of this report are being sent to the Dlrector, 
Office of Management and Budget, the Secretary of Defense, 
the Secretaries of the Army, Navy, and Air Force, and the 
Dlrkector, Defense Supply Agency 

Comptroller General 
of the Unlted States 
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Copres of this report are ovaliable at a cost of $1 
from the IJ S General Accounting Offlce, Room 6417, 
441 G Street, N W , Washrngton, D C 20548 Orders 
should be accompanied by a check or money order 
Please do not send cash 

When ordering a GAO report please use the B-Number, 
Date and Title, tf avallable, to expedite flilrng your 
order 

Copies of GAO reports are provided wlthout charge to 
Members of Congress, congressional committee staff 
members, Government offlclals, news media, college 
Ilbrarles, faculty members and students 
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