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traces the actions taken by OSD , Air Forc e and Syst ems Command
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The evolution of test and evaluation ( T&E ) policy, begun

by the 1970 Blue Ribbon Defense Panel (BRDP) report, is

impacting on all systems acquisition programs. It is

imperative that today’s program managers no longer view

test ing as an area to trade off when the dollar and time

crunch come along. Awareness of congressional interest

(PL—92-l56), Office of the Secretary of Defense direction

(DODD 5000.1 and 5000.3) and Air Force guidance (AF Reg

23—26 and AF Reg 80—14) is mandatory in the development of

each new weapons system. It is the consensus of informed

people in the T&E community that today ’s policies will be

relatively stable over the next few years.

I recommend that each program officet

1. Track the current laws , directives and regulations

concerning test an d evaluation.

2. Provide detailed planning for all testing phases

early in its program life cycle.

o 3. Include all concerned commands and agencies in all

the planning phases,
C 

k . Construct a test plan which will  provi d e convincing

proof that its system will do the mission it is designed to

do .

5. Assure that su f f i c i en t  numbers of its system are

designed into its full scale development program to keep

111
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the contractors’ production and engineering personnel in-

tact until IOT&E is complete and the production decision is

made.

In today’s environment you must sell each program

through adequate and convincing testing.

C
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THE TEST AND EVALUATION EVOLUTION

(RELATIVE TO THE U S AIR FORCE)

Introduction

About 7, 000 peop le showed up on the afternoon
of July 30, ( 1909) which was less than usual. Rain
showers discouraged many from making the trip because

• they knew that the Wrights never flew if the weather
was unfavorable. About four o’clock it looked as
though the sky was clearing and the wind was dying
down, Orville told the board members he would be
ready in about one hour and a half. Maj. Charles McK.
Saltzman and Lieut. George C. Sweet, a Navy observer,
quickly drove to Shooter’s Hill with the field tele-
phone to let us know when everything was ready there.
The Wrights pushed their machine to the starting rail
and made many adjustments to the engine and guy wires .
I put two stop watches around my neck and got into
the passenger seat. I strapped a box compass to my
left thigh, lashed an aneroid barometer to my right
thigh, and jammed a map into m y  belt.

Orville warmed up the eflgine until he was
satisfied with it , and climbed aboard. “If I have any
trouble” , he shouted above the roar of the engine ,
“I’ll land in a field or the thickest clump of trees
I can f ind .”

I nodded and gulped. I had picked a course with
no fields of any kind en route. It was too late to
do anything about it now , so I grabbed the edge of

• the seat with both hands and waited, Orville revved
up the engine, released the trigger, and the machine
started down the rail. We skimmed over the grass for
a few feet -to gain speed , and then climbed for altitude ,
As we started to circle , Wilbur ran to the center of
the field below us with a stop watch in one hand and
a signal flag in the other. We made two complet e
circles of the f ie ld , gaining a l t i tude  (125 f e e t ) ,
and then Orville swung sharply over the starting line.

- (1)
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~~~~~~~I f l icked one stop watch and pointe d out the exact
course we should follow to Shooter’s Hill.

All twenty—five horses in the engine were func—
t ioning per fec t ly  as we skimmed over the treetops
toward the first balloon. The air was bumpy, and I
had the feeling that there were moments when Orville
didn’t have full control of the machine as we dipped

• groundward . It was as if someone on the ground had
a string attached to us and would pull it occasionally
as they would a kite. But each time Orville would
raise the elevators slightly, and we would gain back
the lost altitude.

• We reached Shooter’s Hill all right, and I
flicked the second stop watch. There was a crowd on
the brow of the hill , and I could see them wave their
umbrellas and handkerchiefs. It seemed to me that
the angle of bank of the plane was awfully steep as
we rounded the turn and the wing tip was much too
close to the tops of the trees , A down draft hit us ,
and I thought we were going to cartwheel into them
for sure. We straightened out, however , and started
back for Myer. GoinE down wind now , our ground
speed increased and Orville climbed until we reached
400 feet — a world’s altitude record. As we neare d
Myer , Orville nosed down to pidk up spee d , an d aime d
at the starting tower. I flicked the stop watch
off as we crossed the starting line and relaxed as
he made a circle over Arlington Cemetery, cut off
the engine , and glided in for a fairly smooth land-
ing amid a cloud of dust.

Wilbur rushed up to us, and it was the first
time I ever saw him wi th  a smile on his face. I
learned later that he had experienced some excrucia-
ting moments of doubt when we had disappeared below
the level of the trees around the parade ground on
our outward trip.

The crowd was larger when we landed than when
we had departed . President Taft had not been present
for the takeoff but had seen us land , and sent a
messenger through the crowds to us with a note of
congratulation. I had the feeling, though , that some
of the citizens present were disappointed. From my
experience with the crowds that had witnesse d the

( 2 )



previous test flights, I had no doubt that many of
them were disappointed that we had not landed in
Arlington Cemetery and thus provided them with a real
old—fashioned Roman holiday with all the bloody
trimmings,

As soon as the board members could get together,
we compared our stop watches and determined that the
official speed to Alexandria had been 37.735 miles
per hour; on the return trip it was calculated at
47.431 miles per hour, wi th the average o f f i c i a l l y
computed at 42.583 miles per hour. Major Squier
asked the Wrights if they wanted to make another
trial since the specification allowed them three
chances. They replied that they would stand on this ,
their first cross—country flight.

Since they had flown more than 42-i miles per
hour, it was thought that they would be eligible to
collect a bonus of $7,500; however , some government
lawyer disallowed the fraction above the 42 miles
per hour and they qualified for only $5,000 above
their bid price of $25,000, On August 2, 1909,
Aeroplane No. 1 was officially accepted into the
inventory of the United States Army. (35~63—65)

With this flight , as aptly described by Benjamin Foulois ,

the first aircraft test and evaluation program was success-

fully completed. A new era was begun - military aviation.

This also marked the beginning of military test and evalua-

tion of aircraft. That policies and procedures have

changed is obvious to anyone even slightly aware of today’s

methods of systems acquisition. What may not be as obvious

are the changes that have occurred in just the last four

years and that continue to occur. My purpose here is to

trace the recent evolution of test and evaluation , where

(3)
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appropriate, limiting the scope to the U S Air Force, and

further to aircraft te~iting.

In the next section of this paper I will review recent

gujdance and directives to bring you up to date.

Following this analysis of the current state , the next

two sections will address the direction of test and

evaluation in the future. First by revealing the results

of numerous interviews and then by analyzing and inter-

preting this information,

Before continuing, I want to draw your attention to

Appendix A where you will find a glossary of terms defined

as they are used in the test business, Unless you are on

speaking terms with the current T & E terminology , you

will find this a few minutes well spent.

(4)
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REVIEW OF LITERATURE

Aircraft testing has been with us since the acceptance

of Aerop lane No. 1, as described in the introduction, but

the how , what and who of this testing have changed as

drastically as the aircraft’s speed and al t i tude have . In

today’s environment of fewer dollars and the high rate of

change of our technical capability, testing has gained a

new role of importance. To understand both the reasons for

and the imp lications of this role I f ind it most he lpfu l  to

review , in brief, the documents , reports , directives ,

regulations and policy guidance in the order in which they

appeared. Table I is a chronological listing of’ the major

documents beginning with the Blue Ribbon Defense Panel (BRDP)

report in July of 1970 up through the draft  revision to

Air Force Regulation 80—14, “Test and Evaluation” .

Although there is some record of concern over test and

evaluation (T&E) policy and procedure prior to the BRDP

report it undoubtedly  provided the major thrust behind the

changes that have taken place over the last four years and

that are cont inuing  today. This group of high level men

took an in—depth look at all phases of the operation of the

Department of Defens e at the request of President Nixon . A

synopsis of their findings in the area of Operational

Test ing  and Evaluation (OT&E ) is as follows i

(5 )

L ~~ -- .-~~~~~~~~ - ~~~~~~~~~~~ 



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

Functional testing (often called engineering
testing) is done to determine how well various
systems and materiel •,, meet technical require-
ments.

By and large, runctional testing in and for the
Department of Defense appears to be well understood
and faithfully executed. . . .  Functional testing
is not considered to be a major problem area,

Operational testing, on the other hand , is
done to determine to the extent possible whether
such systems and materiel can meet operational
requirements.

There has been an increasing desire , part i cu-
larly at OSD level, to use data from OT&E to assist
in the decision—making process.

Unfortunately, it has been almost impossible
to obtain test results which are directly applicable
to decisions or useful for analyses . Often test
data do not exist. When they do , they frequently
are derived from tests which were poorly designed
or conducted under insufficiently ~ontrol1ed
conditions to permit valid comparisons .

The most glaring deficiency of OT&E is the
lack of any hiEher—than-Service organization
responsible for overseeing Defense OT&E as a whole,

There are three principal problems with Air
Force OT&E , as currently done. First, operational
considerations receive much too little attention

• in Categories I and II. Second , the operational
com r~ands responsible for Category III and Opera-t ional Em~ loyment Testin~ lack both the personnel
and facilities to be effective . Finally, all of
the categories are too duplicative and time—consu—
ming.

Currently, there is no effective method for
conducting 0&E which outs across Service lines ,
although in most actual combat environments , the
United States must conduct com bined operations.

(6 )



Funding throughout the Department of Defense
has been and continues to be inadequate to support
much necessary OT&E. ... In fact, there is no
agency that can even identify the funds that are
being spent on OT&E. (3:88 to 91)

- 

As a result of these findings the BRDP made the follow—

• ing three recommendations :

The responsibility for Defense Test and evalua—
tion policy should be assigned to the Assistant
Secretary of Defense (Test and Evaluation).

A separate program category should be estab-
lished for Test and Evaluation.

The responsibility for overview of Defense test
and evaluation effort should be assigned to the
Defense Test Agency. In addition , the Agency should
be responsible for design or review of test designs,
performing or monitoring of tests , and continuous
evaluation of the entire test and evaluation program.
(3s9 1)

The DOD- organization, as recommended, is shown in Chart

I. - (3 s60 )

Now the ball was in the hands of the DOD; if they

agreed with the finding of the BRDP then something had to

change. Well , change they did , under the continual

guidance and prodding of the then Deputy Secretary of

• Defense , David Packard , He began wi th  an exchange of memos

with the Service Secretaries , beginning just 13 days a f t e r

the BRDP report came out . Af te r  hearing from each of the

Service Secretaries , Mr. Packard directed the changes he

believed necessary to sat isfy the shortcomings reported by

the BRDP. Then, on 13 July 1971, came DOD Directive 5000.1

( 7 )  
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with change in many areas, establishing the Defense System

Acquisition Review Council (DSARC) and, importantly, re-

quiring systems demonstration, to the extent practical, by

actual performance testing prior to moving into full scale

production.

This was the high level emphasis that OT&E needed and

on 24 Augus t 1971 the Deputy Director for Research and

Engineering ( DDR&E ) issued a memo establishing a Test and

Evaluation Of f i ce , Lt . General Alfred D. Starbird , USA (RET )

was selected as its head. In his own words he was given

across—the—board responsibility for the Office
of the Secretary of Defense in test and evaluation
matters . I was s

a, To keep under surveillance- all T&E policy
and procedures and recommend directly to the
Secretary of Defense any changes necessary.

b. To monitor closely all major acquisition
programs , advising the DSARC and the SecDef
directly at key decision points on the adequacy
of the T&E to support the Service action proposed .

c. To initiate and coordinate accomplishment of
• such joint testing as is necessary.

d. To oversee for OSD its major  ranges and
test facilities . (32*3)

As a result of criticism of service testing from the

Congress and mos t likely due in part to the efforts of the

late Senator Ellendar , a bill was passed directing the

Services to provide the results of OT&E to the Congress ,

(8)
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Specifically the bill, passed November 17, 1971 states in

part i

Sec,, 306 (a)  Beginning with the calendar year
1972, the Secretary of Defense shall submit to the

- Congress each calendar year, at the same time the
President submits the Budget to the Congress . , .

a written report .,. Beginning with the calendar
year 1973, there shall be included in the report
data on operational testing and evaluation for each
such weapon system for which funds for procurement
are requested (other than funds requested only for
the pro curement of units for operational testing
and evaluation and/or long lead—time i t e m s ).

(b) A supplemental report shall be submitted
to the Congress by the Secretary of Defense not less
than thirty nor more than sixty days before the
awarding of any contract or the exercising of any
option in a contract for the procurement of any such
weapon system (other than procurement of units for
operational testing and evaluation and/or long lead-
time i tems),

(c) Any report required ...shall include detailed
- and summarized information wi th  respect to each
weapon system covered by such report , and shall
specifically include, but shall not be limited to
,..the results of all operational testing and
evaluation up to the time of the submission of the
report, or , if operational testing and evaluation
has not been conducted , a statement of’ the reasons
therefor and the results of such other testing and

• evaluation as has been conducted . (23~6 &7)

The Air Force published a revision to its major test

and evaluation regulation, AFR 80—14, on 12 May 1972. The

major changes were to reflect the new policies developed by

the Office of the Secretary of Defense (OSD) concerning

the conduct of test and evaluation in the acquisition

process. Specifically, it changed the categories of testing

(9)
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(Former Cat I and Cat II, now DT&E. Former Cat III now

OT&E ) and required greater participation by the operating

and supporting commands in test and evaluation.

On 17 July and 7 August 1972, two Comptroller General

• reports to Congress (GAO reports ) were published . The

first was concerned with the acquisition of major  weapons

systems ; the second with the importance of test and evalua—

• tion in the acquisition process .

Both reports substantiated the soundness of the

evolving DOD T&E policies. The first by suggesting:

.,. that DOD policies and practices regarding
testing consider:

--Adequate controls over granting any waivers
from required testing and evaluation,

—-Completion of appropriate testing and evaluation
- 

prior to key decision points in the acquisi t ion
cycle . ( 5 : 3 5)  -

The latter by recommen ding:

...that DOD , in implementing its new policies
and practices re~’-ardin-g testing and evaluation ,continue to emphasize the need for:

—-Completion of appropriate testing and evaluation
prior to key decision points in the acquis i t ion
cycle .

—— Adequa te  contro l over granting waivers from
required testing arid evaluation ,

—-Succinct summary reports to be prepared by the
testing agency for all levels cf management,
Interested management levels may wish to comment
on these summary re ports ; however , th ey should no t
be permi t t ed to change the basic summaries . (6~41)

(10)



Other government r~ ports , such as the Report of the

Commission on Government Procurement (Vol.2), also empha-

sized the importance of test and evaluation. Everyone was

joining the chorus , s inging the praises of’ a properly

written , timely and independently conducted test program.

At this point , however , the Air Force continued to tout

their test centers as independent test agencies , not

responsible to the System Program Offices , though a part of

Systems Command . This was to change , but not just  yet .

In January of 1973 DOD Directive 5000.3, “Test and

Evaluation” was published , formalizing and replacing the

- 

numerous Deputy Secretary of Defens e Memos (11 Feb 1971,

21 April 1971 and 3 Aug 1971) concerned wi th  test and evalua—

tion. This continues to be the major DOD guidance in T&E.

A brief synopsis of 5000 .3, as outlined by General Starbird

in his 18 July 1973 statement to Congress provides an over-

view of the major points of this directive .

• a , It stated certain pr inciples  that  should
apply to all acqui sition nro~ rams. T&E would
start as early as poss ib le  and be conducte d in
phases so as to eliminate early the risks.
Acquis i t ion  schedules must be keyed to accom-
pl ishing T&E mi les tones  before major  added
resource commitments were made . Prior to con—
tracting for ma jo r  product ion , there would be
completed: sufficient development testing to
insure that all design problems were identified
and solutions in hand ; and s u f fi c i e n t  operational
testing to provide a valid estimate of’ opera-
tional effectiveness and suitability.

(11)
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b. OT&E would be the responsibility of a field
agency inde-oendent of’ the developing command .,,
Such operational test ing was to be conducted in
a simulat ed operational environment where some of
the stresses of real combat operations such as
fatigue and countermeasures were applied.

c, Operational testing preferably was to be
• separate from development testing. However , an

early operational test could be combined with
a development test providing: separation would
caus e “delay involving unacceptable military
risks or unacceptable increas e in sys tems cost” ...

• d. Pilot production items were to be used
wherever possible for the development and
operational testing completed just prior to
commitment to major production , Again , however ,
if await ing such p i lo t  production would involve
“unacceptable mili tary risk or unacce p table
increase in tpta l  acquis i t ion  cost” then final
prototypes would be employed , but only if these
prototypes were reasonably like the expecte d
production items , - -

e .

f. The Directive included an important new
provision with respect to waiving satisfactory
completion of require d T&E. For major pro-
grams the DC? sets for th suc h requir ed T&E and
only the Secretary of Defens e can waive its
accomplishment. For lesser programs , waiver can
be grant ed only by the Secretary of the Military

• Department or his immediate subordinate designee,
(32 : 4 & 5)

The provisions of DODD 5000,3 which require each DOD

Component have one major  field age’ncy, (or a limited number

of such major fie1~ agencies) separate and d istinct from

the developing/procuring command , responsible for OT&E

created a problem for the Air Force. As stated earlier,

they considered their test centers independent. Obviously

(12)
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this would not meet the requirements of DODD 5000.3. In

January of this year (1974) Air Force issued a Draft

Regulation (APR 23-26) establishing and implementing the

Air Force Test and Evaluation Center (AFTEC) as a separate

• operating agency, its commander reporting directly to the

Chief of Staff Air Force (CSAF). AFTEC ’s organization and

mission will be discussed more fully in a later section of

this paper ,

On 20 March of’ this year a Draft Revision AFR 80-14 (T&E)

was issued, It incorporated changes brought about by the

formation of’ AFTEC and details the responsibilities and

interfaces of AFTEC with implementing, operating and

supporting commands.

The foregoing has been a brie-f summary of’ the evolution

in test and evaluation over - the past four years , a most

interesting history whose impact is just now being felt.

Chart 2 shows the current DOD and Air Force T&E Organiza-

tion. The question remains , where do we go from here?

(13)
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CHRONOLOGICAL ORDER OF TEST & EVALUATION DIRECTIVES

TABLE I

1970 1 July Blue Ribbon Defense Panel Report. (3 )

July Appendix “F” to the Blue Ribbon Defens e
Panel Report .  (4 )

13 July Secretary of Defens e Memo to the Service
Secretaries. (20)

24 Sept Joint Memo by the Service Secretaries to
the Secretary of Defense. (16)

1971 8 Jan Secretary of’ the Air Force Memo to the
Secretary of Defens e . (19 )

28 Jan DDR&E “Fly Before Buy Procurement” Memo, (1k)

11 Feb Secretary of Defens e Memo , “Conduct of
OT&E” . (21) 

-

21 Apr Deputy Secretary of Defense Memo to the
Secretaries of the Mil i tary  Departments , ( 15)

14 May AFSC Pamphlet 800-3. (1)

13 July DODD 5000 .1. (11)

3 Aug Secretary of Defens e Memo “Test and Evalua-
tion in Systems Acquisition Process” , (22)

24 Aug DDR&E Memo establishing the T&E Office , (17)

17 Nov PL—9 2—l56 requirin~ OT&E reporting to
Congress. (23)

• 1972 12 May Air Force Reg 80-14, “Test and Evaluation” (9 )

17 July Comptroller General Report to Cor~~re~:s ,“Acquisition of W eapons Sys tems ” , ( 5 )

(14) -  .



CHRONOLOGICAL ORDER OF TEST & EVALUATION DIRECTIVES

TABLE I CONTINUED

7 Aug Comptroller General Re port to Congress ,
“Importance of T&E” . ( 6)

Dec Report of’ the Commission on Government
Procurement Vol . 2. (18)

1973 19 Jan DODD 5000.3 “Test and Evaluation” (12)

26 Mar Comp troller General Report to the House
Armed Services Commi ttee , “Cost Growth
in Major Weapons Systems” . ( 7 )

1974 1 Jan Draft  AF Reg 2 3—26 “AFTEC” ( 8 )

20 Mar Draft Revision, Air Force Reg 80-14,
“Test and Evaluat ion” , (10)

( 1 5)  
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- INTERVIEWS

Where are we, the DOD and specifically the Air Force ,

going from here? What are the next steps in this tes t ari d

evaluation evolution? In an attempt to get informed

answers to these questions ; answers that would indicate

both the areas of concurrence and those yet to be fully

agreed upon by the major levels in the T&E hierarchy, I

prepared a short  questionnaire. This provided both a

standard for comparison and a point of’ departure for

further discussion. The questionnaire used is reproduced

on the next page and is followed on the next four by a

brief summary of the answers received. Those interviewed

were : -

1. Rear Admiral Forrest S. Petersen , Assistant
Director (Strategic & Support Systems Test and
Evaluation), ODDR&E.

2, Lt Colonel James Martin , Hq. Air Force/AFRDPQ,

3. Colonel Max Findell , HqAFSC/DOV~ .

• 4, Major Larry Griffin , AFTEC/TET.

Expanded answers and an analysis of this and relat~ ci

information wil l  be found in the next section of this pa~~ r.

( i S )
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~~~STIONNAIRE

1. Will each program require a testing phas e prior to its

production go—ahead? (If not , is the dollar criteria
- the same as for DSARC? )

2. Is this testing what is now called OT&E or IOT&E?

3. How autonomous should the Air Force OT&E test activity

be? (To what level should the activity report?)

LI . What organization funds the independent OT&E agency?

5. What role will the newly— formed AFTEC play in aircraft

OT&E?

6 , Who will prepare -the OT&E test plan (for major aircraft

systems)? 
-

7. How will crew members be selected to fly the OT&E

- flight test plan? 
-

8. Who will prepare the OT&E te~ t report?

9. Where does it go?

10, Are there any major systems that would have been can-

celled if OT&E had been completed prior to the beginning

of the production phase?

(‘9)
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Answers provided by Rear Admiral  Peterson ( DDR&E )

1, Yes - for all major programs and at least in
principle  for  those  less than ma jo r .

2. The testing prior to production go—ahead is IOT&E,

3, To the Chief’ of Staff Air Force.

4, It will be shared by AFSC , AFTEC and the user ,

5. Primarily they will manage the test,

6. AFTEC

7. From the usin r~ command TDY to AFTEC .

8, AFTEC

9. Directly to the Ch-ief of Staff’ Air Force with
copies to all interested commands .

10. No - 

-

( 2 0 )  
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Answers provided by Lt Colonel Martin (Hq Air  Force)

1. Each program will have a test plan; testing can be
waived per DODD 5000.3.

2. IOT&E , testing conducted prior to the production
go-ahead. DT&E data , when reviewed by the user ,
can be a portion, or even all , of IOT&E .

3. Should report to the Chief of Staff  Air Force .

Li., This is an item in the Air Force budget .

5, AFTEC will manage overall IOT&E as well as OT&E
programs .

6. AFTEC, with inputs from the users ,

7. Using command, to criteria set by AFTEC.

8, Inputs given by the test team , evaluated by AFTEC.

9. Directly to the Chief of’ Staff Air Forc e with
copies to the implementing , operatin~ and
supporting commands , DDR&E ( T&E ) has access to
all reports . -

10, The 3—58,

(21)
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Answers provided by Colonel Findell (HqAFSC)

1. Yes

2, IOT&E

• 3. There is a dispersion of OT&E responsibility
between AFTEC and the operating commands ,
AFTEC reports to the Chief of Staff Air Force
directly.

Li.. IOT&E primarily by AFSC , OT&E by the operating
• commands ,

5. AFTEC may manage all T&E or may monitor just IOT&E,

6, The test centers will be responsible for detailed
test planning.

7. They will come from the operating command,

8. Combined AFTEC and operating command effort,

9. To the Chief of Staff’ Air Force with copies to all
interested parties .

10. Probably. (None named) 
-

( 2 2 )
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Answers provided by Major Griffin (AFTEC)

1. Yes , as required by DODD 5000.3 and APR 80-14.

- 2. That is what we call IOT&E.

3. A very autonomous operation , reporting directly
to the Chief of’ Staff Air Force.

Li., The developing and using commands ; thei r  share
depends on the typ e of test.

5, It will be as required, provid ing the tes t
conductor , test manager or test monitor ,
depending in part on AFTEC ’s capabil i ty,

6, Either the P~ID or the Test Director out of
Hq Air Force will deliniate who will prepare
the test plan .

7, Some will be from AFTEC , primarily on component
testing, primarily they will  come from the
operating command .

- 8. The T est Director , either from AFTEC or the
command doing the tes t , All  w i l l  go throuzh
AFTEC for  rev iew . -

9. To AFTEC for review and a Commander ’s Sumr - a~’y.
It  wi l l  then ~o d i r e c t l y  to the  C h i e f  of 3 t a f f
Ai r  Force w i t h  no changes in the  o r igina l  r~ port .

• 10. The C— 5 would have been chan’~ed , but not cance llr-i .

( 2 3 )  
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ANALYSIS OF INTERVIEWS ~AND RELATED INFORMATION

The interviews reported here are surprising in only one

respect - they were in almost total agreement. Where they

differ is in the degree of involvement of AFTEC in test and

evaluation, Looking at each question I find a consensus

as follows:

1. Each and every program will require a testing

phase prior to its production go-ahead. In rare cases the

test requirements can be waived, by the Chief of Staff Air

Force for less than major programs , and by OSD for major

programs. 
-

2, The current name for the testing accomplished

specifically to assist in making the DSARC III , production

go—ahead decision, is Initial Operational Test and Evalua-

tion (IOT&E),

3, The question of autonomy was answered in each case

by pointing out that the test agency should report d irectly
• to the Chief of’ Staff Air Force,

4. At this point in time the understand ing is that

test and evaluation fund ing will be shared by the devel—

oping and operating commands , with AFSC primarily fund ing

IOT&E and the operatin~ command primarily funding OT&E.

5. AFTEC will provide a management role in Air Force

T&E. It is interesting to note that the AFTEC response to

( 24)
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this question expanded on the management role and included

the probability of active flying participation.

6. AFTEC will have final approval on the adequacy of’

test plans ; however , the actual preparation will likely be
• by combining inputs from all concerned parties.

7. Crew members for aircraft IOT&E and OT&E flight

tests will come from the operating command with the

• possibility of some from AFTEC,

8. All test reports will be prepared by the test

d irector , usually from AFTEC ; however , he could be from

the operating command. In every instance the report will

be reviewed by AFTEC and a Commander’s Summary will be

attached. The original report will not be changed,

9. All reports will be sent directly to the Chief of

Staff Air Force with copies to the implementing, operating

and supporting commands.

10. Opinions varied; however , all agreed that while

• program cancellation may not have been the result of’

current T&E polici es being applied to past programs,

significant changes to programs such as the C—5 and 3-58

would have been required.

Colonel James Abrahamson, former Maverick SF0 Director

(currently the Systems Command Inspector General), has a

unique Insi~ ht to the evolving test and evaluation policies .

( 2 5 )  
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During his tenure as Maverick Director, that program was

selected by DDR&E as the first program to have its full

production go-ahead delayed pending an in-depth opera-

tional test program. DDR&E wanted an independent evalua-

• tion, the goal of the emerging guidance , and at this time

the Air Force did not have what they consider to be an

independent test agency. They went to other government

• agencies such as Weapons Systems Evaluation Group (WSEG)

and Institute for Defense Analysis (IDA) for test direction.

The Air Force gave money to DDR&E to buy test equipment

and instrumentation. 
- 
The Maverick Program Office provided

both the modified delivery aircraft and Maverick missiles

to be tested, The test plan would not allow AFSC pilots

to fly the test program, so additional time and funds were

required to train TAC pilots to ~fly the test plan. Major

emphasis was place d on a realistic test environment and

joint testing. The test results were further evaluated

• by analyzing the results in simulation against a European

weather environment,

Colonel Abrahamson views this as an example of’ how AFTEC

will operate , drawing resources from the implementing and

operatinv commands and provid inr overall test management

and an independent evaluation d irectly to the Chief of

Staff Air Force and OS!) at their request .

(2 6)
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It is important to note at this point that there is great

concern within the implementing command that the current

test and evaluation policies will cause major program cos t

inc~reases by enforcing a delay between full scale devel—

opment and production. This concern has been the topic

• of a major study effort undertaken by the Aeronautical

Systems Division of AFSC under the direction of Lt General

James Stewart ,

The central question is the balance between what

adequate testing saves in futur e program costs and the

increas ed costs incurred by causing a contractor to slow

down or stop his manu factur ing effort while IOT&E is

conducted. - This subject is treated in an individual study

paper writt en by Lt Colonel C. Kline, titled “The Penalty

of an Extreme Incremental Acqu i sit ion  Strategy” . Further

information in this area can also be found by referring

to the ASD study ment ioned above . (24)

The role of AFTEC is best described by its mission

statement as follows:

AFTEC ’s mis~;ion is to manage the Air Force’s
Opera tional Te:;t and Evaluation (OT&E) program .
AFTEC a~:esse~ the rr~ litary utilit of major and
HQ U~~AF— ~~~i - r-~te-i rnn—m~ jor Air Force systems .Major corn ~r d s  ( .TCC :-1 ) ~~~t n o r t  AE TEC ms directed
by ~~ ~F pro~~r t m  r~-~ nag e~ ent d i r e c tj ve~ ( PyDs ) or
test directiv €~s ( T D ~:). AFTEC recommends Air Force
OT~-E po l i ry  to ~~ U : \F  fo r ar :Droval as w e l l  as
plans , ‘~irect :~, cont~ o1s , evaluates , and reports——
inderen-~~rt lv—— on c-:~J .  A F . EC serves as the

( 2 7 )
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principal field command for providing OT&E infor-
mation to the Secretary of the Air Force (SAF) and
the Chi ef of Staff of the Air Force (CSAF) in
preparation for Defense Systems Acquisition Review
Council (DSARC ) actions and to support those Air
Force procurement requests for  which OT&E inf’or-
mation is s t a tu to r i l y  required to be supplied to
the Congress . (8~ l)

As to the future a rec ent high level speaker at the

Defense Systems Management School , when ques tioned about

further implementation of the BRDP recommendations in the

test and evaluation area, state d that OSD would probably

support a gradual expansion of General Starbir d ’s test

and evaluat ion role in sys tems ac quisition; however , to

support a major chang~ is doubtful and would probably not

be supported. This is also a general consensus of those

I have talked with regarding the future direction of test

and evaluation policy . The current policies , when fully

implement ed will be stable for som e years to com e. They

will continue to provide the confidence we seek in a new

weapon system prior to a full production commitment .

( 28)
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CONCLUSIONS

7The single overriding message to come out of’ the test

and evaluation evolution is  that  any new acquis i t ion  program

must be capable of meeting or exceeding the real world goals

expected of ’ it in the actua l or closely s imu la t ed  opera -

• tional environment prior to any major production cornmitm ’~nt .

The evolution which began just four years ago should convince

even the most skep t ica l  among us that  the “ show me ” attitude

is firmly entrenched from Congress (as evidenc ed by P L— 92 -l 5 6)

down through the Office of the Secretary of Defense (per

DODD 5000.1 and 5000.3) to each level ~n the review and

- approval chain , There is the ever p re sen t  danger  of over-

reaction to - chan;ring guidance. Large increases ~n t rogram

costs due to a production gap during conduct  of IOT&E are a

maj or concern if such over reac 4
~ -cn shculd occur. I ques-

tioned many people at each level of the T&E community from

OSD to AFTEC and found an acute awareness of the potential

dan~-er s in an overly  r e s t r i c t i v e  t e s t  env i ronmen t ,

Still there remain two distinct camps ; one convinced  t ha t
t

i n i t i a l  opera t ional  tes t in g mu st come befor e any production

release , the  second equal ly  convinced tha t  l im it e d  p roduc t ion

commi tmen t s  ar~ necessary to ktep the contractors ’ production

and engineering s t a f f s  u se fu l ly  occup ied w h i l e  a w a i t i ng

2onpletion of IOT&E and the production decision .

(2 9 )
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The first camp seems to have won the la test  round , as

Congress deleted the fourth B—l production money from DOD’s

1975 supplemental funding bill. This fourth aircraft had

been requested by the Air Forc e and DOD specifically to ke ep

the Nor th American Rockw ell product ion facili ty occu pied

while ICT&E was being accomplished . The fact that a fourth

aircraft was even included in the DOD supplemental funding

request shows some change in thinking at the OSD level.

The test and evaluation evolution we are witnessing

today is not unlike the wave of’ consumerism which has been

swee ping our country for the past several years, The

— motivations are the same - Congress , representing the people

of our country is tired of buying  systems which ccst too

much and won ’t perform as advertised , Th erefore , in addition

to continuing emphasis on program cost and schedule con-

siderations , test and evaluation must take on new imeortance .

In the past it has been an area to trade off for dollar or

• schedule savin-~s, Th e contrary is true today, with additions

to the planned tes t program not uncommon (as evidenced by

the Maverick prorram ).

Recomm endations — Each prc-gram office must:

1. Track the current laws , directives and reTulations

concerning test and evaluation , to assess and nre~are for

the irn~~ ct on thr~ir pro~ r~im .

(~ 30)
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2. Provide detailed planning for all testing phases

(DT&E , IOT&E and OT&E) early in its program life cycle.

3. Include all concerned commands and agencies in all

the planning phas es .

4, Construct , with the aid of AFTEC and other concerned

parties , a test plan which will provide convLicing proof

that i ts system will do the mission it is designed to do ,

and do it in its operational environment ,

5. Assure that sufficient numbers of its system are

designed into its full scale development program to keep

the contractors’ troduction and engineering- personnel in-

tact until IOT&E is cdmplet e and the production decision is

mad e,

The name of the game to day is .thorough test ing and in-

dependent evaluation. T&E is the final selling po int of

each program. A good test program will not sell a bad

system , but a poorly—desi~med test pro~ rarn could kill an

• otherwise good system , With proner attention to test and

evaluat i on  plannin~~, the provin~ of a system ’s worth should

progress as smoothly as the acceptarcc of Aeroplane No , 1.

( 31)
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14 May 1971.

• Guide to Air Force test and evaluation
concept in 1971.

2, Air Force Systems Command , Headquarters. Systems
Management Newsletter1 No.7, Andrews APE, Md.,
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Current AFSC and Air Force philosophy .

3, Blue Ribbon Defense Panel. Renort to the President and
the Secretar’r of ’ Defense or~ the De-nartmcnt ofDefense, ,~ashington , j~.C., Ju ly 1, 1970.

This report created the beginnin~- of our
current T&E evolution, It offered over 120

- 
recommended changes to the then current DOD
policy.

Li. , 
- Blue Ribbon Defense Panel, Apsendix F to Resort to the

President as~ the Secretary of Defense on the
D enar tm~-nt s: - ‘emse — S t a f f  Resor t  on Crer a t ~osal
Test  ane r5ve 1;~at i c n .  •la s h in gt o n , s.C , , J u l y ,  l~~7O ,

Expanded resort on the  test  and eva lua t ion
portion of the Blue Ribbon Defense Panel Report .
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A c qu i s i t i o n  of y aj o r  Weacon Sys tems .  Wash ington ,
D .C. ,  July ~7, 1972 .

Chapter 4 addresses the importance of test
• and evaluation in acquisition management,

6, Comptroller General of the United States, Report to t~ e
• Congress, The I m n er t an e e  of T e st i n ~ and Ev a 1ua~~ionin the Ac iui s-ition -rncess f~r ~~~~~ / ease-n : -- e ~~

- - -:

Wash inato r i , D . C . ,  ~u :~~st 7, 1972 .
A fu r the r  look at T&E ’s impor tance  to

manaaement. -
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8. Department of the A ir ~~rp~~~c- , A1 Regulat ion 2~ —26,• Air ~‘n r c e  T~ -~’ ~ i E’5-e~ - ;v~ os ~~- s~~~r . W ashington ,
D.C., Jan’~ers 1 , ~°7-~ ~F n ~ i — ir~ i

Implernenta~ io n r~ - u1aei en for -the Air
• Force ’s indep en : f-n te~~t Sr ef lCy ,  AFTEC.

9, Depa r tmen t  of the  A i r  Force , AF R e g u l a t i o n  80—14 , Test
and Eva1uat~ en . Washin~-ton , D.C., May 12, 1972,
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~~~~ sage saper d i s c u ssi ng. DOD pos i t i on

suopor t in~ t h e  “ f l y -h e fo re—b u ~ concept .
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15. Deputy Secretary of Defense Memorandum for Secretaries
of the Military Departments . Washington , D.C.,
April 21, 1971.

- On the subjec t  of test  and evaluation in
the Defense System Acquisition Review Council
( DSARC ) process .

16, - Joint Memorandum by Secretaries of the three Services ,
• (Operational Test and Evaluation). Washington ,

D.C., September 24, 1970.
JCS response to the SecD ef Memo concerning

OT&E dated July 13, 1970.

17. Office of the Deputy Director (flest and Evaluation),
ODDR&E. Orvanization, Resronsibilities and Pro-
cedures for t he  ~uneticn~ns of the Office of tneDeputy D ir e c t o r  (Tes t ann h-;a 1uation,~~ CD JR& E.
Was h ington , D.C., August 2L~, 1971,

This memorandum, signed by Alfred D.
Starbird , has been superseded by DODD 5000.3.

18. “Report of the Commission on Government Procurement” .
Washington , D.C., December , 1972.

This report further supports the recom-
mendations made by the Blae Ribbon Defens e

- Panel in 1970 concerning a stronger testing
environment for weapon system acquisition.

19. 
- 

Secretary of the Air Force Memorandum , ~Oneration~~
Test and Evaluation), Washington, D.C., January
8, 1971,

Respons e to the S~ cDef memo of July 13,1970 .

• 20 . Secretary of Def ens e Memorandum, Onerational Test and
Evaluation. Washineton , D.C., July 13, 1970.

The f i r s t recorded act ion t aken  by OSD
in the T&E area fo l lowing  the  Plue Ribbon
Defens e Panel Report .

21. Secretary of Defense  Memorandum , Condu c t  of Onera t iona l
• Test and E v a lu at i on ,  Wash ington , D .C . ,  February 11,

1971.
Notified the service Secretaries of the

establishment of a Detu~y Director for tes t
and evaluation within ODDR&E.

( -34)

a -~~ a

-— - - _~~~~~~~~~~~
-

~~~ _~~~~ -~g~: 
- 

~~~~~~~~~~~~~ — - -



22 . Secretary of Defens e Memorandum, Test and Evaluation
in Systems Ac quisition Process, Washington , D.C.,
August 3, 1971,

Further clarification and instruction
concerning conduct of OT&E , and T&E in the DSARC.

23. . 92nd Congress , Public  Law 92—156. Washington , D.C.,
November 17, 1971.

Wi th this act Congress requires an annual
report from the Secretary of Defense on the
results of all operational testing and evalua-
tion up to the time of the report .

BRIEFINGS , INTERVIEWS AND PUBLIC STATEMENTS S

211, “Gaps in Systems Acquisition” . A briefing presented
to the Aeronautical Systems Division (AFSC), TJSAF ,
Program Direct ors, Wright—Patterson AFB , Ohio .
February 23, -1974. Briefer~ Arthur Boykin.

A major  s tudy of the p o t e n t i a l  e f f e c t s  of
a production gap between FSD and procurement .

25, Interview with  James Abrahamson , Colonel , TJSAF . Air
Force Systems Comman d Inss~-ctor General. Andrews

- AFB , Maryland ., March 15, 1974 ,
Persona l notes descr ib in ~ the test  and

evaluat ion of the M aver ick Mis s i le  Directed by
OSD , four months prior to DSARC I II .

26. Interview with Max Findell , Colon el, USA? , Air Force
Systems Command/DOVM. Andrews AFB , Maryland ,

* April  22 , 1974 ,
An AFSC ~‘iew of where we are going. Taped

interview.

27, In terv iew w ith Larry Griffin, Major , USA?, AFTEC/TET.
Kirtland AFE , New Mexico , April 17, 1974-,

An AFTEC view of where we are going. Taped• interview ,

28. Interview w it h  Jamas ~artin , Lt Colonel , USAF , HQ Air
Forct/i~FhL~-~ . ~i~y~jngton , D.C., March 20, 1974 ,

An Air Staff v i e w  o ” where we are going,
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29, Interview w i t h  Forrest S. Petersen , Rear Admiral , USN ,
OSD/DDR&E . Washington , D . C . ,  March 27 ,  1974 .

An OSD view of the d irection of tes t and
evaluation.  Taped interview.

30. Clements , William P., Hon., OSD/Deputy Secretary of
- Defens e . Excerpts from talk w i t h  DSMS class PMC

74— 1, Fort Belvoir , V ir ~ inia , March 26 , 1974 ,
His answer to a question concerning

further changes in the DOD T&E organization.

31. Petersen , Forres t S., Rear A dmira l, USN. (Address
before the National Capital Chapter of the Armed
Forces Management Association), Fort McNair ,
December 19, 1972.

A good summary of the test chances
anticipated by DDR&E ( r &E ) .

32, Statement by the Deputy Director (Test and Evaluation)
DDR&E , to the 93rd Congress , First Session. The
Department  o’~ Defen se  Program of res t  and Evalua-
t ion,  1974. Wash ing ton , D . C .~ J u l y  18 , 1973.

A good review of DOD test  and evaluat ion
policy to this t ime . -

PERIODICALS , BOOKS AND OTHER SOUR CES~

33, Brownlow , Ceci l .  “Major  Res t ruc tu r ing  Set for B—i
P r o j e c t” . Avia t ion  Week and Space Techno1c,~~~February 18, l97~L , rp 22—23.

Example of T&E effect on a major weapon
* system.

34 , Browniow , Cecil. “F—l5 Deliveries Tied to ‘Milestone’
Concept ,” Aviation leek and Scace Techno1a~v,
September 14-, 1970, pp 20—21.

Example of T&E as~~ rogram miles tones .

35. Foulois , Ben jan i n  D. with Colonel C. ’-I ,G l i n e~~, USA? .
From t h e  - !r~ - h t  ~rothers to the A s t r o n au t s ,
New York , 19u~3,A first person description of the beginning-s

of miii ta ry av iation, inclu ding the first air-
craft tes t and evaluation.
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36. Hieronyinus , William S. “Packard Urges Defense
Decentralization.” Aviation Week and Space
Te chnolo~y, August 31, 1970, pp 15—16,

Provides insigh t into Mr. Packard ’s
philosophy.

37. Johnsen , Katherine. “Procurement Report to Congress
- Near ” , A v i a t io n  ~V eek and Space Technology,

• December 11, 1972 , pp 5 6—57 .
An indicat ion of industry’s concern for

changes in DOD policy.

38. Kiass , Philip J, “DDR&E Seeks Smoot her W eapons Effor t” ,
Aviation Week and ~pace Technology, October 8, 1973,

• p 67,
Addresses Dr . Currie ’s concern for adequate

test and evaluation on all new weapon systems .

39. Kiass , Philip J. “Wea pons Cost Growth Attacke d” ,
Aviation Week and Space Technology, November 19,
1973, pp 61—52.

Increased testing is viewed as one means
of reducing weapons cost.

40. Packard , David, “Packard Details ~i1estone Plan.”
Aviation Week and S ace Technology, June 15, 1970,
p. 7. -

• Mr. Packard’s concern for tes ting is
described ,

41, Packard , David. “What’s The Cost? ” , Aviation W eek and
Space Technology, June 1, 1970, p 9.

More insight to Mr. Packard ’s philosophy ;
this time from the man himself,

42. “House Demands ‘Fly Before Buy’” , Business Week , October
10 , 1970 , p 31.

This article relates “Fly—before—Buy ” as
viewed by Congressman Mahon, Under Chairman,
House Appropriations Committee.

43. “The Pentagon’s Powerful Number Two Man.” Business Week ,
March 21 , 1970 , ~ o 94-100 .

A look a t  the  nan who has shaped so much
of our current weapons acquisition policy .
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GLOSSAR Y OF TERMS
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ACCEPTANCE TESTS . Those tests performed to demonstrate that

a specific lot of articles that has been manufactured

will perform within the tolerances and over the range of

operational and environmental criteria specified for the

• article,

ACQUISITION LIFE CYCLE . Normally, it consists of f ive

phases ; (Conceptual , Validation , Full Scale Development ,

Production and Deployment ) wi th  decision points between

each of the first four phases ( Program , Rat i f ica t ion,

and Production Decisions),

DEVELOPMENT TEST AND EVALUATION (DT&E), Test and Evaluation

which focuses on the technological and engineering as-

pects of the system , subsystem , or -equipment items .

EVALUATION. The review and analysis of qualitative or

quantitative data produced during current or previous

testing, or operational usage , or combination thereof.

IMPLEMENTING /DEVELOPING COMMAND . The command responsible

for the acquisit ion of the system , subsystem, or item of

equipment.

LOGISTICS SUPPORTABiLITY. How well the composite of

support considerations necessal?y to achieve the effec-

tive and economical support of a system or equipment

for its life cycle meets stated quantitative and

qualitative requirements ,

A-2 
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OPERATIONAL TEST AND EVALUATION (OT&E), Tes t and Evaluation

which focuses on the development of optimum tactics ,

techniques , and concepts for systems and equipment ,

and evaluation of reliability, maintainability, and

operational effectiveness and suitability of systems

and equipment under realistic operational conditions .

(1) INITIAL OPERATIONAL TEST AND EVALUATION (IOT&E). That

OT&E to be accomplished prior to the first tnajor pro-

duction decision to determine operational effectiveness ,

suitability and logistic supportability.

(2) FOLLOW-ON OPERATIONAL TEST AND EVALUATION . That OT&E

accomplished subsequent to IOT&E or receipt of pro-

duction it ems , -

OPERATING COMMAND . The command primarily responsible for

the operational employment of a system , subsystem , or

item of equipment. This term generally applies to those

operational commands or organizations designated by

HQ USAF to conduct or participate in operations or

operational testing.

OPERATIONAL EFFECTIVENESS. How well the system performs

in its intended environment including countermeasures,

OPERATIONAL SUITABILITY. How well the system is suited

to be operated and maintained by military personnel in

the f ie ld.

A— 3
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PRODUCTION ACCEPTANCE TEST AND EVALUATION ( PAT&E) . Test

and evaluation of production items to demons trate that

the items pro cured fu l f i l l  the requirements and speci-

fications of the procuring contract or agreements

• PAT&E continues throughout the production phas e of the

acquisition process .

PROGRAM MANAGFR . The s ingle Air Force manager during any

specific phas e of the acquisition l i fe  cycle (System

Program Director , Program Manager , or System Manager/

Item Manager) .

PROGRAM OFFICE. The field office organized by the Program

Manager to assist him in accomplishing the program tasks .

QUALIFICATION TESTS. Those tests that- verify the design

and manufacturing process and thus provide a baseline

for subsequent acceptance tests. Qualification testing

is conducted to accomplish two separate funct ions :

(1) Environmental tolerance of design (Preproduction

Qualification Tests), A series of formal contractual

tests are conducted to insure design integrity over the
ft

specified operational and environmental range, The test

should be conducted on prototype or preproduction

hardware fabricated to the proposed production design

specif icat ions and drawings . These tests are a constraint

to production release on programs which involve volume

acquis i t ion.
A-4

-- - — — -  - —-- - - - - - - - - — - - - - —------- -- ---- ------- -- - - ------ - ---- - ---- -- - 5 - 5-- —5-----



(2 )  Manufacturing process verification ( Pro duction

Qual i f icat ion Tes t s ) .  A series of formal contractual

tests are conducted to insure the effectiveness of the

manufacturing process , equipment , and proce dures.

These tests should be conducted on a sample taken at

random from the first production lot , and should be

repeated if the process is changed significantly and

when a second or alternate source is brought on line.

SUPPORTING COMMAND . A command that provides direct support

to a system or test program. Normally refers to AFLC ,

USAFSS , and ATC in the i r  role as logistics support and

training organizations.

TEST . Any program or procedure wh i ch -is designed to obtain ,

verify , or provide data for the evaluation of :

research and development (other than laboratory ex-

periments) ; progress in accomplishing development ob—

jectives ; or performance and operational capability of

systems , su bsystems , components , and equipment items ,

TEST DIRECTOR . A person assigned to plan and direct test
r

and evaluation at a test site,

TEST PLAN . A management document ‘which describes how and

when s p e ci f i e d  test  object ives  will be met .
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