


welcome this opportunity to 
discuss the weapon systems 
acquisition aspects of the FY 

1976 Defense budget estimates. 
Let me begin by summarizing our 

procurement problem. In Chart 1A, 
you see the declining dollars being 
made available for procurement of 
new systems to replace and upgrade 
our current aging equipment. In Chart 
1B, you see the rising unit cost of new 
systems required to keep up with the 
improved military performance of 
potential adversaries, In Chart 1C, you 
see the result of these two charts, a 
significant reduction in the numbers 
of systems which we can afford to buy. 
This results in both fewer systems 
available to our forces in the field and 
in a significant aging of the 
equipment with which our men must 
fight. Finally, in chart 1D, since 
military effectiveness can only be 
properly evaluated on a relative scale, 
we have shown the increasing 
quantities (to go along with the 
increasing quality) of the equipment 
being procured by the Soviet Union. 
Clearly, this picture is cause for 
concern. 

Two actions are required to correct 
these trends—first, increased 
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procurement funds must be provided 
(as requested in our FY 76 budget); 
and second, corrective management 
actions to attempt to reverse the trend 
of some of the “controllable”’ costs in 
the future. 

Let me address myself primarily to 
this latter area; our budget submittal 
addresses the former area. 

In Chart 2, you see the overall 
weapon system development cycle, 
beginning with research and ending 
with deployed systems. While the 
overall cycle represents more than 30 
years, the crucial decisions are made 
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in the 10-year period covered by the # OF 
Defense Systems Acquisition Review 
Council (DSARC) process. R&D 
“Requirements” and design are the PROGRAMS 
two areas which primarily determine 
future production and support costs. 
To reduce the large expenditures for 
production and support costs, we must 
therefore attack these costs during the 
early phases of the design and 
development cycle. This is, in fact, the 
exact approach which we are taking. 

Chart 3 lists some of the major 
areas of emphasis initiated over the 
past few years. The first item on Chart 
3 is affordability. If we project into 
the future the dollars likely to be 
available to support our defense 
needs, it is immediately clear that we 
cannot afford to have the quantities of 
high performance, high cost systems 
necessary for a high confidence 
defense posture. Thus, we are led in 
two directions—first, to the so-called 
‘high-low’ mix, whereby we will have 
a few high performance, high cost 
systems and a relatively larger 

Management 

Devices PROTOTYPES 

Technology Coord. Papers TCPs 

cette iacenennimeeiematnieieaiaan 

Mission Coordinating Paper 

eae 

DoD ACTIONS 
Affordability 

Design to Cost 

Reduced Support Costs 

Standardization 

Reduced Production Costs 

Industrial Base 

FY 76 
ESTIMATED 

T.O.A. 2,100 
$M 

Improved Acquisition Man- 

roKeT=Test=tane 

4/COMMANDERS DIGEST/JULY 17, 1975 



TEM DEVELOPMENT CYCLE 
WEAPON SYSTEM 

ACQUISITION CYCLE 
DEPLOYMENT & 

OPERATION 

Operation & 
Maintenance ++ eee 

Tp ReeEEE Prod : 
= RE a 

5 10 15 

Prod Improvement 

20 years 

DSARC MILESTONES 
A * A 

I ITA IB 

eS 

pment Concept Papers DCPs 

apers by Operational Mission Areas 

quantity of low cost, lower 
performance systems. This 
combination should provide an 
adequate defense posture for the 
dollars available, if we are able to 
achieve systems at both ends of the 
spectrum which satisfy the assumed 
unit cost and support cost with which 
we initiated their development. 
Secondly, we have a major “Design-to- 
Cost”’ goal, aimed to design our 
systems to these affordable costs. 

Chart 4 shows the policy directive 
issued some time ago to initiate this 
“cultural change’”’ in the way in which 
we do business. The major features of 
this directive are shown at the bottom 
of the chart. Our objective is to design 
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to both unit production cost and to 
life cycle cost. Clearly, we cannot do 
this if we try for maximum 
performance capability in each 
weapons system. Thus, we must be 
able to trade performance, 
development schedule and 
development cost against reductions in 
production and support costs. It is 
this flexibility which should allow us 
to achieve the necessary unit costs and 
thus the quantities of equipment 
required for a credible defense. 

In Design to Cost we must still 
achieve acceptable military 
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procurement funds must be provided 
(as requested in our FY 76 budget): 
and second, corrective management 
actions to attempt to reverse the trend 
of some of the “controllable” costs in 
the future. 

Let me address myself primarily to 
this latter area; our budget submittal 

addresses the former area 

In Chart 2, you see the overall 

weapon system development cycle, 
beginning with research and ending 
with deployed systems. While the 

overall cycle represents more than 30 
years, the crucial decisions are made 
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performance. Competition can help 
attain this objective. The competitors 
know what cost we can afford to pay 
in production, and thus try to give us 
the best performance for that cost; 
this is in contrast to the prior form of 
competition where we fixed 
performance levels and were forced to 
accept an expensive design, even from 
the lowest bidder. But we must always 
be careful under Design to Cost that 
we do not accept lower performance 
than needed in the military mission. 

The largest single area of cost in the 
weapon systems cycle is operations 
and support. This area is also growing 
rapidly for several reasons. First, it is 
manpower intensive, and manpower 
costs are rising significantly. Second, 
equipment continues to grow in 
complexity and sophistication and is 
therefore generally more expensive to 
operate and maintain. Finally, much 
of the equipment in the field is old, 
less reliable, and wearing out, and 
thus requires greater maintenance. 
Chart 5 shows a number of 
approaches we are taking to address 
this area. First, in each new weapon 

CHARTS 

tat Td 

SUPPORT COSTS 
Thresholds on O&S Cost 
Drivers—Reliability and 

Maintainability. 

Support Cost 

Task Force. 

Emphasis on O&S Cost Esti- 

mating. 

Detailed OSD Review of 

Selected Major Systems. 

Reliability Improvement 
ML Tdg- libel es 

Upgrading of Current In- 
ventory. 

improved Maintenance 

and Training Aids. 

Visibility 

system development, we are striving to 
design-in improved reliability and 
maintainability. This must be done 
early in the design phase. We review 
this during the DSARC and during 
the Test and Evaluation cycle. 

Secondly, to better attack support 
costs, we must have far greater 
visibility of support costs—both direct 
and indirect—attributable to each 
weapon system and subsystem. To 
gain this visibility we have established 
a task force under the Comptroller’s 
leadership to gather data on existing 
systems in the field. This data will be 
used in the design of new systems and 
to determine which current weapon 
systems need product improvement. 
This requires additional investment, 
but this will be more than paid back 
in a short time period out of 
maintenance cost savings. We are 
initiating independent cost estimates 
for the operations and support costs of 
new systems and are giving far greater 
attention to such costs in our source 
selections, contracts, incentives, etc. 

Next, we are attempting to give the 
contractor greater responsibility for 
the field reliability of his equipment 
through use of “reliability 
improvement warranties”. This will 
encourage him to design the 
equipment to be more reliable. The 
concept is similar to a commercial 
warranty, which holds the supplier 
responsible for the reliability of his 
equipment after it goes into the field. 
This concept is now being tried on a 
number of electronics subsystems in 
each of the Services. 

Finally, there are a number of new 
technology concepts from the 
educational field which may be 
helpful in reducing maintenance and 
training costs. We are pursuing this 
opportunity vigorously to determine 
what savings can be made. 

Chart 6 addresses the new initiatives 
we are taking in the field of 
standardization. Historically, this area 
has been more oriented to the supply 
category than to the weapon systems 
acquisition. For this reason, we have 
taken a number of major steps in 
recent years to take advantage of the 
obvious potential savings that result 
from standardization, i.e., lower 
development costs, larger quantity 
buys, less training on different 
systems, and less logistic support. We 
have established a new Specifications 
and Standards Board for the Defense 
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Department, which I chair, and with 
flag and general officers from each of 
the Services and the Defense Supply 
Agency. It is authorized to act in the 
interests of standardization for the 
Secretary of Defense. This board has 
established a number of working 
panels and has already begun 
implementation of a number of new 
standards. 

Secondly, we have established a new 
task force under the Defense Science 
Board made up of industry and 
military executives to address the 
question of how to improve on the 
application and/or elimination of 
many of our military specifications 
and standards. We believe these may 
be a source of unnecessary costs. We 
may have to change our basic way of 
doing business to permit greater 
flexibility in their use. 

Next, we are trying to achieve far 
greater standardization of subsystems. 
Picking the airborne radio as an 
example; in the last two decades, we 
have practically designed a new radio 
for each airplane. This was consistent 
with the concept of, first, total 
package procurement and later strong 
weapon systems management offices. 
This produced the best, and perhaps 
the lowest cost, radio for each 
individual aircraft, but it did not 
result in the lowest cost for radios 
across the total DoD; since we built 
only 100 or so of each type, rather 
than a few thousand of only one type. 
We are now developing and procuring 
a single radio that will be applied in 
the future to all aircraft. This example 
is being duplicated in many other 
subsystems areas, and we are 
expanding the concept as widely as 
possible. 



The concept of standardization can 
be applied multi-nationally, but it will 

) face many political and cultural 
+ problems. Nonetheless, it offers very 

significant potential cost savings when 
properly applied. The SHORAD 
missile system program is an example 

> of our use of a foreign development. 
* The procurement of our Hawk missile 
+ system by our allies is an example in 
' the opposite direction. This exchange, 

for the sake of standardization and its 
' cost savings benefits, must be more 
aggressively pursued. One step in this 
direction is to encourage far greater 
use of the metric system within our 
defense procurements. It is important 
that the DoD not be behind the rest 
of American industry in converting to 
the metric system or this will end up 
costing us money—we have 
established a Metrication Panel under 
the Standards Board to insure 
appropriate DoD conversion. 

Chart 7 depicts additional initiatives 
to reduce production costs. Numerous 
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studies have shown that the DoD, in 
its current procurement practices, 
does not sufficiently encourage its 
contractors to make capital 
investments. Clearly, the lack of a 
multi-year commitment discourages 
them in this area. They also find that 
in many areas there is little 
commercial application for some of 
their products. There are also 

indications that because of low profits 
from defense business, they are 
discouraged from capital investment. 
The DoD can and will make more 
significant investments in “‘seed’’ 
money to encourage new technological 
development in the area of 
manufacturing technology. This 
guidance is incorporated in our fiscal 
guidance to the Services for next year. 
We are also looking at contracting 
methods and financial incentives 
which will further motivate our 
contractors to make capital 
investments that promise significant 
net cost savings on the equipment we 
procure. 

Because of the need to better 
control production costs, the Services 
are placing increased emphasis on 
production management. This involves 
added training, increased skill levels, 
and more timely involvement of 
production people in the development 
of new weapon systems. 

We are also realigning our Value 
Engineering Program with our new 
cost initiatives, and placing greater 
emphasis on use of VE incentives to 
reduce costs during the production. 
This will frequently require a small 
initial investment to make a large 
multi-year savings. 

Finally, we must also begin to use 
more commercial equipment. A recent 
Army study indicated the large 
potential cost savings through use of 
commercial vehicles, and the Army 
has aggressively followed up this 
opportunity; also, a new Defense 
Science Board Task Force is looking 
at greater use of commercial test 
equipment as a further area of 
potential significant cost savings. 

Lastly, we find that we can save a 
significant amount of money by going 
slowly into production, rather than 
leaping into the optimum production 
rate immediately. This is the way the 
commercial world does their transition 
into production. It allows a time for a 
final production design and field 
testing of production equipment prior 
to commitment to the high production 
rates. It means we get the equipment 
into the forces somewhat later, and we 
suffer the increased cost of inflation, 

aa ae. 

INDUSTRIAL BASE 

Rapidly Shrinking. 

Need for "Surges" as well 
oP Cole 

Need for More Industrial 
Planning (Incl. Subcontrac- 
tors). 

Impact of 

Sales. 
LefeTbda aed 

Tig -1: 

Foreign Mil. 

Actions Re- 

but the lower unit cost of the 
production units and the higher 
confidence that they won’t have to be 
changed later, more than pays for 
these disadvantages. 

The last area to which I would like 
to call your attention is that of the 
defense industrial base, Chart 8 . This 
is a serious problem to the DoD. Since 
our procurements are less than SO per 
cent of what they were seven years 
ago, we are building less equipment; 
thus we have fewer suppliers. This 
contraction of the industrial base 
concerns us in terms of both 
mobilization and competition; not 
only at the prime contractor level, 
but perhaps even more so at the 
subcontractor level. You are aware 
that last year we were unable to 
increase our tank production, because 
of a lack of tank forging suppliers. 
We were down to a single supplier 
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performance. Competition can help 

attain this objective. The competitors 
know what cost we can afford to pay 
in production, and thus try to give us 

the best performance tor that cost; 
this is in contrast to the prior form of 
competition where we fixed 
performance levels and were torced to 

accept an expensive design, even from 
the lowest bidder. But we must always 

be careful under Design to Cost that 
we do not ac cept lower performance 

than needed in the military mission 

The largest single area of cost in the 

weapon systems cycle is operations 
and support. This area is also growing 
rapidly for several reasons. First, it 1s 

manpower intensive, and manpower 

costs are rising significantly. Second, 

equipment continues to grow in 
complexity and sophistication and ts 

therefore generally more expensive to 
operate and maintain. Finally, much 

of the equipment in the field ts old, 
less reliable, and wearing out, and 
thus requires greater maintenance 
Chart S shows a number of 

approaches we are taking to address 

this area. First, in each new weapon 
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system development, we are striving to 
design-in improved reliability and 
maintainability. This must be done 

early in the design phase. We review 
this during the DSARC and during 
the Test and Evaluation cycle. 

Secondly, to better attack support 
costs, we must have far greater 
visibility of support costs—both direct 

and indirect—attributable to each 
weapon system and subsystem. To 
gain this visibility we have established 
a task force under the Comptroller's 
leadership to gather data on existing 
systems in the field. This data will be 
used in the design of new systems and 

to determine which current weapon 
systems need product improvement. 

rhis requires additional investment, 
but this will be more than paid back 
in a short time period out of 
maintenance cost savings. We are 
initiating independent cost estimates 
tor the operations and support costs of 
new systems and are giving far greater 

attention to such costs in our source 
selections, contracts, incentives, etc. 

Next, we are attempting to give the 
contractor greater responsibility for 
the field reliability of his equipment 
through use of “reliability 

improvement warranties”. This will 
encourage him to design the 

equipment to be more reliable. The 
concept is similar to a commercial 
warranty, which holds the supplier 

responsible for the reliability of his 
equipment after it goes into the field. 
Chis concept is now being tried on a 
number of electronics subsystems in 

each of the Services. 

Finally, there are a number of new 
technology concepts from the 
educational field which may be 

helpful in reducing maintenance and 
training costs. We are pursuing this 
opportunity vigorously to determine 
what savings can be made. 

Chart 6 addresses the new initiatives 
we are taking in the field of 

standardization. Historically, this area 
has been more oriented to the supply 
category than to the weapon systems 
acquisition. For this reason, we have 
taken a number of major steps in 
recent years to take advantage of the 

obvious potential savings that result 
from standardization, 1.e., lower 
development costs, larger quantity 
buys, less training on different 
systems, and less logistic support. We 
have established a new Specifications 
and Standards Board for the Defense 
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be a source of unnecessary costs. We 
may have to change our basic way of 

doing business to permit greater 

flexibility in their use. 
Next, we are trying to achieve far 

greater standardization of subsystems. 

Picking the airborne radio as an 
example; in the last two decades, we 
have practically designed a new radio 
for each airplane. This was consistent 
with the concept of, first, total 
package procurement and later strong 

weapon systems management offices. 
Chis produced the best, and perhaps 
the lowest cost, radio for each 
individual aircraft, but it did nor 
result in the lowest cost for radios 

across the total DoD; since we built 
only 100 or so of each type, rather 

than a few thousand of only one type. 
We are now developing and procuring 
a single radio that will be applied in 
the future to all aircraft. This example 
is being duplicated in many other 
subsystems areas, and we are 

expanding the concept as widely as 
possible. 



rhe concept of standardization can 
be applied multi-nationally, but it will 
face many political and cultural 
problems. Nonetheless, it offers very 
significant potential cost savings when 
properly applied. The SHORAD 
missile system program is an example 
of our use of a foreign development. 
The procurement of our Hawk missile 
system by our allies is an example in 

the opposite direction. This exchange, 
for the sake of standardization and its 
cost savings benefits, must be more 
aggressively pursued. One step in this 
direction is to encourage far greater 
use of the metric system within our 
detense procurements. It is important 
that the DoD not be behind the rest 
of American industry in converting to 

the metric system or this will end up 
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which will further motivate our 
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investments that promise significant 
net cost savings on the equipment we 
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Because of the need to better 
control production costs, the Services 
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production management. This involves 
added training, increased skill levels, 
and more timely involvement of 

production people in the development 
of new weapon systems. 

We are also realigning our Value 
Engineering Program with our new 
cost initiatives, and placing greater 
emphasis on use of VE incentives to 
reduce costs during the production. 
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initial investment to make a large 

multi-year savings. 
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Army study indicated the large 
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but the lower unit cost of the 
production units and the higher 
confidence that they won't have to be 
changed later, more than pays for 
these disadvantages. 

The last area to which I would like 

to call your attention is that of the 
detense industrial base, Chart 8 . This 
is a serious problem to the DoD. Since 

our procurements are less than SO per 
cent of what they were seven years 
ago, we are building less equipment; 

thus we have fewer suppliers. This 
contraction of the industrial base 
concerns us in terms of both 
mobilization and competition; not 

only at the prime contractor level, 
but perhaps even more so at the 
subcontractor level. You are aware 

that last year we were unable to 
increase our tank production, because 
of a lack of tank forging suppliers. 

We were down to a single supplier 
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who was full to capacity with 
commercial business. Similarly, on a 
Navy electronics program, nine 
subcontractors have gone out of 
business over the past year. Many of 
these were sole source suppliers. I 
could, of course, expand this list. 
Suffice it to say that our industrial 
base is shrinking to dangerous levels. 

Complicating this problem is the 
fact that we have, over the past 20 
years, and as recently as the October 
’73 war in the Middle East, been 
occasionally required to increase our 
production capability while not 
impacting the civil sector. To solve 
these problems clearly requires 
improved industrial preparedness 
planning by both ourselves and our 
industrial contractors. Our industrial 
base is a major part of our defense 
deterrent. It must not be allowed to 
shrink to a point at which we cannot 
rapidly satisfy military needs. But 
there is a cost for this preparedness 
“insurance policy.”” Maintaining a 
broader base may not appear to be 
the most efficient way to do business. 
We feel, however, that the advantages 
of competition, and the necessity for 
industrial preparedness for potential 
defense needs, more than compensate. 

Now, let me briefly discuss the pros 
and cons of Foreign Military Sales as 
they affect our industrial base. Very 
clearly, this area is becoming a 
significant factor in our industrial 
planning. This year, the U.S. Army’s 
foreign military sales will exceed its 
own procurements. Foreign military 
sales at a level of $8-10 billion per 
year (including direct commercial 
sales) are certainly a major factor, 
relative to our total procurement 
budget. Through the use of these 
sales, we are able to broaden our 
industrial base and keep production 
lines open longer than we could 
otherwise. However, when the sales 
become such a significant percentage 
of our total procurements, as they are 
now, we must be careful to not have 
them “drive” our programs, nor to 
dilute our efforts in any way. We must 
also be careful, in the case of co- 
production programs, that we do not 
export critical manufacturing 

technology and manpower to the 
detriment of our industrial base. We, 
of course, balance these pros and cons 
during our reviews of Foreign Military 
Sales programs. 

Lastly, and most important, is the 
subject of improving our acquisition 
management. Chart 9 summarizes 
several of the key steps recently taken. 
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First, to get a clear picture of the 
anticipated cost of our equipment, we 
have established independent cost 
estimating groups, both within the 
OSD and within the Services. These 
groups independently analyze 
projected production and support 
costs, as well as development costs, at 
each critical decision point in a 
weapon system’s evolution. 

Secondly, to reduce the very costly 
practice of concurrency, we have 
strengthened the independent test and 
evaluation function within the OSD 
and Services. ‘‘Fly before buy”’ is 
intended to assure that we do not take 
the next step in the development or 
production of a weapon system 
without assuring that our risks have 
been minimized and that concurrency 
is, wherever practical, eliminated. 

Lastly, we have recently taken a 
major step forward in strengthening 
and defining the DSARC process. In 
this process each major weapon 
system is reviewed at each of its 
critical milestones prior to decisions 

affecting its next phase. These reviews, 
combined with the annual budget 
reviews, serve to assure high 
management visibility into our weapon 
system developments. The issuance of 
a new DoD Directive (S000.2) 
specifically requires that the principles 
delineated are all addressed at 
each DSARC milestone by each 
program manager. Such concepts as: 
design-to-cost, standardized 
subsystems, life cycle cost, logistics 
alternatives, etc., must all receive 
explicit attention throughout the 
acquisition cycle. 

This new directive also increases the 
attention which the DoD gives to 
modifications of an existing system. 
Each new weapon system must be 
more fully justified in comparison with 
the lower risk, lower cost alternative of 
modifying current equipment; and, 
when the modification path is 
selected, those programs of significant 
dollar value will receive the same 
management attention given new 
major weapons systems. 

In closing, let me return to the 
figure shown in Chart 2. It is clear 
that with limited resources, if we are 
to buy the quantities of equipment 
required in the future for a credible 
defense posture, we must minimize the 
production and support costs of each 
system. We believe the way to do this 
is to give greater consideration to 
designing lower production and 
support costs into the system during 
its development. Thus we use 
advanced technology to not only 
improve higher performance, but to 
lower cost and increase reliability as 
well. This is the challenge which we 
are posing to the design engineers. We 
are finding they are capable of 
meeting this challenge when properly 
motivated. It takes time to make a 
“cultural change’”’, and it takes time 
to develop weapons systems. The 
effects of these management initiatives 
will not, therefore, be seen 
immediately. But they are starting to 
have an affect in DoD’s weapons 
systems acquisition process. We are 
confident that you will begin to see 
the effects of them in FY 76 and even 
more so in future years. 
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First. to get a clear picture of the 

anticipated cost of our equipment, we 
have established independent cost 
estimating groups, both within the 
OSD and within the Services. These 
groups independently analyze 

projected production and support 

costs, as well as development costs, at 
each critical decision point in a 

weapon system's evolution. 
Secondly, to reduce the very costly 

practice of concurrency, we have 
strengthened the independent test and 
evaluation function within the OSD 
and Services. “*Fly before buy” is 

intended to assure that we do not take 

the next step in the development or 
production of a weapon system 

without assuring that our risks have 

been minimized and that concurrency 
is, Wherever practical, eliminated. 
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this process each major weapon 
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affecting its next phase. These reviews, 
combined with the annual budget 
reviews, serve to assure high 
management visibility into our weapon 
system developments. The issuance of 
a new DoD Directive (S000. 2) 

specifically requires that the principles 

delineated are all addressed at 
each DSARC milestone by each 

program manager. Such concepts as: 
design-to-cost, standardized 
subsystems, life cycle cost, logistics 
alternatives, etc., must all receive 

explicit attention throughout the 
acquisition cycle. 

This new directive also increases the 
attention which the DoD gives to 
modifications of an existing system. 
Each new weapon system must be 

more fully justified in comparison with 
the lower risk, lower cost alternative of 

moditying current equipment; and, 
when the modification path is 
selected, those programs of significant 
dollar value will receive the same 

management attention given new 
major weapons systems. 

In closing, let me return to the 

figure shown in Chart 2. It is clear 
that with limited resources, if we are 
to buy the quantities of equipment 
required in the future for a credible 
defense posture, we must minimize the 
production and support costs of each 
system. We believe the way to do this 
is to give greater consideration to 
designing lower production and 

support costs into the system during 
its development. Thus we use 
advanced technology to not only 

improve higher performance, but to 
lower cost and increase reliability as 
well. This is the challenge which we 
are posing to the design engineers. We 
are finding they are capable of 
meeting this challenge when properly 
motivated. It takes time to make a 
“cultural change’’, and it takes time 
to develop weapons systems. The 
effects of these management initiatives 
will not, therefore, be seen 
immediately. But they are starting to 
have an affect in DoD'’s weapons 
systems acquisition process. We are 
confident that you will begin to see 
the effects of them in FY 76 and even 
more so in future years. 
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