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1. INTRODUCTION

A technological forecast gives the user a view which shows a path that
progress will probably take if it is not consciously influenced. The user

will see critical btranch points in the road -~ the situations where alterna-

tive futures are possible -- and gain a greater understanding of the price of
admission to these branching paths: he is brought up zgainst the hard
realities of what he must do to achieve a desired result.

It is vital.:o remember that a technological forecast is not a picture
of what the future will bring. Few forecasts are ever IOOZ.accuraCe, but
they are predictions, with a certain level of confidence, within a certain
time frame of developments to be anticipated if no efforts are made to —
change the course of events. As such, they remain an essential ingredient
of the planning process. Knowing, for example, that the present total
active aircraft inventory of the Navy is I thousand and that it had declined
approximately Y per cent annually since 1970, ome could predict with a
reasonable degree of confidence the number of aircraft to be maintained in
1980. The further ahead ome tries to estimate, the greater the probable
divergence between estimate and reality, but the figure can still be of
value now in predicting the future workload of maintenance crews, and thus
in setting enlistment quotas.

This example illustrates what is perhaps the commonest form cf fore-
casting -—— the extension of historical trends into the future, based on
the assumption (cften unstated) that the future will be a smooth continu~
ation of the recent past. This assumption is rarely justifiable except
for very short-term forecasting; there are various reasons for trends to

deviate from their extrapolations, one major reason being perturbaticns




'

due to "unprecedenczed events', often involving technological or social
innovation, or sudden changes in the policy or the eccncmic status of the
industry or nation concernead.

The best available forecast upon which planning can be based is one
that examines both past history (which can be envisioned as providing a
"momentum' toward a particular future), and those external events which
can influence otherwise stable trends. The problem then becomes one of:

o identifying trends of interest;

o extrapolating these to the relevant time-
frame;

o identifying potentially perturbing events;

o assessing the probable effect of these events
on the established trends.

There are various techniques for accomplishing these tasks, all of
which are necessarily judgmental to a greater or lesser exteat. In a sense,
intuitive forecasting has been performed for centuries, and is still of
value where expert opinion provides the best forecast available. However,
many more structured techniques have been developed since the early 1960's
which are less intuitive and more explicit, so that it becomes possible to
have a forecast checked by several people, just a2s any engineering design
or calculation can be checked. As Lt. Col. Martino of the USAF stated in

*
an introductory work:

*
Martino, Joseph P.. (ed.) An Introduction to Technological Forecasting
(London, England: Gordon and Breach, 1972).




One of the simplest methods of overcoming scme of the
disadvantages of intuitive forecasts is the use of a
panel of experts. The notion behind this is that the
interaction between several experts is more likely to
ensure consideration cf aspects which any single in-
dividual might overlook. More of the factors bearing
on a situation are likely to be considered, and there
is a better chance that a hidden bias of one panel
member will be offset by a contrary bias in another
member.

Forecasting of this type is generally performed in one of two ways.
A method which is extensively used by the U. S. Federal government, es-
pecially the Department of Defense, has had considerable success. This
employs a number of experts meeting together in a workshop, the largest
such group being that assembled for the Air Force's Project Forecast over
a 6-month period in 1963, which had representatives from 30 Department of
Defense organizations, 10 non-Dol Federal organizations, 26 universities,
70 industrial corporations, and 10 not-for-profit corporatioms.

An alternative approach, designed to avoid the well-known problems of
committee action, is the "Delphi Procedure"” devised by researchers at the
Rand Corporation. This employs a series of questiomnaires circulated to
the individual panel members; in the first, they are asked to make their
forecast on the topic of interest. In subsequent rounds, they are provided
with a composite forecast, which shows the extent of the differences of
opinion among the members of the panel but preserves the anonymity of the
panelists and their opinions. They are asked to comment on any disparity
between this forecast and their cwn, for example giving arguments as to

why an event would take place earlier or later than the majority of the

panel believes, and this information is also circulated (without ascribing

a source) in succeeding rounds. ey
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Consensus~seeking proceduras similar to these are utilized ia the

PALR study providing a forecast of the 1985-1993 environment from the

point of view of aviation logistics requirements. (This methodology is

outlined in the following section.) It is generally agreed among the
leading technological forecasters that, as the field progresses,

The different approaches will prove to be comple-
mentary. As additional time, funding and resources
are allotted to technological forecasting, the
synthesis or combination of the various methodolo-
gies will permit increasingly accurate forecasts

' to be made.*

R,

*Prehoda, Robert W., "Technological Forecasting and Space Exploration'",
Q.E.D., October 1966. y




2. TREND/EVENT METHCDOLOGY UTILIZED FOR THE PALR PROJECT

The future envircnment is defined in terms of a set of "indicators"
descriptive of chiracteristics relevant to the interests of NAVAIR., Typi-
cal descriptors are, for example, aircraft procurexzent costs, annual fuel
expenditure, operational readiness rate, skill level of Navy inductees,
etc. An intermally consistent set of quantitative values of such indica- 8

tors, with accompanying discussion and qualitative material, is termed a

"scenario".

For a given time-frame, we will employ the following definitions:

® A base-line scenario describes relevant
characteristics of the future environ-
ment, based upon the assumxption that
historic trends will continue unmodified.
. ® A "surprise-free" scenario is a modifi-
cation of the base-line scenario to
dncorporate the consequences of the
occurrence of high probability relevant
events. In practice, this event set is
usually limited to high probability
events which also have high potential
dmpact upon the environzment of interest.

e An "alternative" scenario is a modifi-
caticn of the surprise-free scemario to
incorporate the consequences of a
specific relevant event which is of low
probability in the time-fraze of iaterest,
but which has high potential impact upon
the environment of concern.

The tasks involved in executing this methodology include the

follcwing elements:

e to decide what are the relevant charac-
teristics of the enviromment which is
the focus of the study; .

e to identify indicators which can measure
or assess these characteristics, or
which serve as surrogates for such
measures;




o to obtain historic values for these indicators,
which when plotted establish trends which can
be mathematically extrapolated to the time-
frame of interest.
At this point, the base-line scenario can be described in terms of these
indicators. The indicators selected for the NavAir environment are listed
in Exhibit 1.

The next step is to identify a set of potential events which may
influence this future enviromment. In general this set will include new
technological developments, social, political or economic disturbances
(war, famine, recession) etc. This identification process can never be
complete, and it is important that a variety of individual judgments be
incorporated. Starting from an original set of 235 events, ile final listing
(29) selected is shown in Exhibit 2.

Once the events are selected, an intensive search of relevant litera-
ture and/or consultation with experts is employed to acquire relevant data
for each. Consensus judgment 1s again applied to estimzte the probability
of occurrence by the time period of interest, and the potential effect on
the environment as described in the following section. Exhibit 3 shows
the categorization of the event set, using the probability estimates thus
obtained.

The surprise-free scenario is constructed by assessing the impacts of
high probability events upon the baseline scenario. In order to place
reasonable bounds upon the effort involved, those events which have low
potential impact are ignored in most instances even if they are judged to
have a significant probability of occurrence in the time frame of interest.
Thus, the surprise-free scenario commonly reflects the impact of category 1

events upon the baseline scenario.




EXHIBIT 1
SELECTED INDICATORS
3 Navy budget

2 Aircrafc reliabilicy

3 Aircraft down-time
: 4 Manpower per flight hour
3 Maintenance costs at 0, I and D levels
6 Number of NORS (Not operationally ready-supply)
7 Number of NORMS (Not operationally ready-maintenance)

Ailrcraft operational readiness

9 Time to repair (0 and I level)
10 Number of aviation ratings
11 New procurement costs
12 Training costs
i3 Mission capability
14 Total number of flight hours
15 Navy aircraft inventory

16 Maintenance cost per aircraft by type

17 Ratio of officers to enlisted perscmnnel

18 Fuel costs
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10

12

13

14

15

-16

17

- EXHIBIT 2

SELECTED EVENTS

Solicitations to industry for major weapons systems are
exprossed in terms of mission needs, freeing the contractors to

propose their own technical approach.

300% increase in price of aviation fuel (JPS5) over 1977 price

.in constant dollars.

Repair facilities at Naval Air Statzons totally manned by
civilians,

All NARFs managed and operated by contractors.

Decision made to extend the life of the TF-4 through CILOP.
F-18 deployed to the operating fleet.

The routine use by NAVAIR of warranty-type contracts whereby
the contractor is held accouatable for repair throughout the
life cycle of a weapon, or for some specified period follow1ng

delivery.

Incorporation of the functions of ASO under the management of
AIR-04.

Integration of all avionics functions iato a single package,
for each aircraft type.

RPVs replace 50%Z of manned aircraft for combat missions.

Long range land-based Navy aircraft perform the Navy's sea-
control mission. ' .

U. S. carrier force reduced to 8 CVAs.

No overseas bases available to the Navy in peacetime, outside
the Western hemisphere.

Deployment of V/STOL-A as currently envisaged by NAVAIR

Utilizaticn of fiber optics in operatiomal aircraft for
on-board data transmission.

Development and widespread use of non-fossil sources of power
for aircraft.

50% replacement of training flight activity by use of simulators.



Selected Events (Continued)

18

19
20

21

22
23

24
25
26
27

28

29

Use of fault-tolerant design and performance monitoring,
to the extent that pilot is only informed of malfunctions
when mission capability is degraded.

Most Naval aircrait maintenance instructions stored electronically
on-board shios. -
Concept of VAST (Versatile Avionics Shop Tes:) for use in

I-level maintenance is dropped.

Performance monitoring with automatic trend analysis will

control O-level maintenance.

Civilian-manned ships used for intermediate~level maintenance.

No module repair at intermediate maintenance level, only
test and replace.

Unionization of military forces
Cruise missiles controlled/guided by Navy aircraft

Effective anti-satellite capability deployed by hostile power.

All newly acgquired airframe structures are made exclusively of
composite materials.

The regulation prohibiting use of women for Vavy combat m;ssicns
is abollshed -

The position of Deoutv Program %anaoer/Loglst¢cs is estzblished
1n NAVAIR,




EXHIBIT 3 o

CATEGORIZATION OT EVENTS

I

Iﬁaacc
High !
1
2 ' 1 f
Low High, probability of
: ~ Occurrence by
"~ Year X
3 . 4 .- - - .. ’ - -
. Low
Catégory 1: 'High probability, high impact.
* Category 2: Low probability, but high izpact. -
Category 3: Low probability, low impact. -

Category 4:

ftigh probability, low impact.




'
The events in category 2 are then re-examined, and specific events
selected for the generaticn of alternative scenarics, each scenario incor- ’
porating the modification of the surprise-free environment due to one

category 2 event, or to one internally consistent set of category 2 events.




3. PROBABILITY ESTIMATION
In order to estimate the probability of the selected events, a
questionnaire was prepared and distributed to over 200 expert Navy/industry
representatives in relevant areas of technology, management, etc. The format
employed is shown in Exhibit 4. Although analysis of the results was
carried out with categorization of the respondents according to rank/employ-
ment, as described separately, the probability estimation was performed by
summing the total vote for each probability class for each year, associating
this with the mid-point cf the probability range (i.e. 30Z for the range
21-40%) and dividing by the total number of votes for the years givén (1985,
1990, 1995). An event was classed as Category 1 ("high probability") for
the decade of interest if this average exceeded 507% by 1990.

The category 1 events resulting from this analysis are listed in

Exhibit 5.




EXHIBIT 4 '

QUESTIONNAIRE FORMAT ‘

INTRODUCTION

The list of questions which follow relate to the probability of
occurrence of events which seem to be of potential significance to the
area of Navy aircraft maintenance and/or the NAVAIR acquisiticm manage-
ment process. For each of the thirty events considered, we would like
you to indicate your opinicn of the probability of its occurrence prior
to 1985, 1990 and 1995 respectively. All that is needed is for you to
check the appropriate boxes in the array provided as shown in the Sample
Event below.

QUESTIONNAIRE

What do you believe is the probability of each of these events'
occurring no later than the date showm?

SAMPLE EVENT 0,8 Sy .,
TR 7 AY,
%b “ n/\’/.\\’/hb ] /\94
Limited reginnal weather 193¢ T :
contrel at an acceptable 1990 i Wz o
cost becomes feasible. 1393 PN gt
EXHIBIT 5

"High Probabilitv" Events

(Probability of Occurrence > 50% by 1990)

. Event {

2. 300%Z increase in price of aviation fuel (JP5) over 1977 price
in constant dollars.

6. F-18 deploied to the operating fleet.

19. Most Naval aircraft maintenance instructions stored electronically
on-board ships.

25. Cruise missiles controlled/guided by Navy aircraft.
26. Effective anti-satellite capability deployed by hostile power.

29. The position of Deputy Program Manager/Logistics is established
in NAVAIR.




4, IMPACT ANALYSIS

Estimates of the degree of impact resulting from the occurrence of the

selected events, together with a detailed discussion of the rationzle under-
lying these estimates, were obtained by means of a series of three workshops,
involving Navy and industrial experts. These individuals were asked a series

of questions of the form 'to what extent does this event potentially affect

this descriptor?". A logarithmic scale was used to quantify this measure-
ment, based on the observation that human judgment employs geometric compari-
sons (i.e. this light is twice as bright as that) more naturally than arithmetic

* ,
ones. The method employed for quantification uses the following scale:

Major impact = 8
Moderate impact = 4
Low impact = 2
Negligible impact = 1

In order to complete an analysis of this type, answers to a great
many individual queries of the type quoted abovi have tc be generated and
recorded, and a significant amount of time an? e2f{fort is required. 1In
many instances this task cannot be accomplished without the utilizaticn of
automated equipment. Such assistance is provided at Forecasting Internatiomal
workshops by the Consensor,** which provides each member of the panel with a
terminal which permits him to enter his vote (preserving confidentiality) as

each question is being discussed. The machine then comrputes and displays

*
Stevens, S. S., Handbook of Exverimental Psychology: Mathematics, -8
Measurement, and Psychoohvsics (New York, N.Y.: John Wiley & Soms, Inc.,

1951).

*k
Electro-mechanical voting equipment supplied by Charles Williams, Inc.




-

the mean value of the

of the vote. 1In case

vote of the panel as well as displaying the distribution

of extreme ''spread'", a general discussion can eliminate '

ambiguities, misinterpretations, etc., and a revote can be taken before

recording the result,

It should be emphasized that the individual vote of

a specific participant is not known to the other members unless he himself

informs them of it.*
for the PALR project,
taining to:
o Material
o Aircraft
o Aircraft

Each panel voted

Using this device, three all-day workshops were held

dealing respectively with events and indicators per-

acquisition management
maintenance and equipment
maintenance and personnel

on each intersection of a matrix such as that shown

in Exhibit 6. The arithmetic mean of the votes cast was used as the "average"

impact of the event corresponding to that row, upon the descriptor corresponding

to the column. The percentage of votes in each category (1, 2, 4, 8) was

also recorded in order to examine the disparity of opinion.

Those events having an impact greater than or equal to 6 (on the

scale 1 through 8) on

any individual descripﬁor, were categorized as "high

impact" events. These are listed in Exhibit 7, and form the set of candi-

dates upon wnich significant altermative scenarios can be based. Using

this informaticn in conjunction with the discussions which occurred at the

panel session, as well as at the individuval interviews, the final decision

*
This is thus a sort of instant feedback Delphi system.

&
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EXHIBIT 6

PROVISIONAL NAVAIR RELEVANCE MATRIX
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"HICH IMPACT" EVENTS '

(Impact on individual descriptor >6, on scale of 0 through 8)

1. Solicitations to industry for major weapons systems are expressed
in terms of mission needs, freeing the contractors to propose
their own technical appreoach.

r

2. 300% increase in price of aviation fuel (JPS) over 1977 price in
constant dollars.

y The routine use by NAVAIR of warranty-type contracts whereby
the contractor is held accountable for repair throughout the
life cycle of a weapon, or for some specified period following
delivery.

9. Integration of all avionics functions into a single package, for
each aircraft type. ;

10. RPVs replace 50% of manned aircraft for combat missions.

1l. Llong range land-based Navy aircraft perform the Navy's sea-control
mission.

12. U. S. carrier force reduced to 8 CVAs.
14, Deployment of V/STOL-A as currently envisaged by NAVAIR.

16.* Develcpment and widespread use of non-fossil sources of power
for aircraft.

17.* 50% replacement of training flight activity by use of simulators.

~ .
Included because average impact of these was higher than those of
previous entries, although maximum impact on individual descriptor
was between 5 and 6.




was made by the study team to develop three alternative scenarios, based
respectively upon:
o the use of RPV's for combat missions;

o the use of long-range land-based aircraft for
sea control;

o deployment of V/STOL A.

i
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PALR Interviews

One of the prime sources of data used to forecast the future of naval
aviation support svscems was drawn from frank and open discussions with
people who, through their job or their natural iaterests, have a stake in
naval aviation's future. The people were selected from both industrvy and
Navy occupations, but all had ore thing in common; their job was somehow

related to the support of naval aircraft.

The discussions were designed

to draw out personal opinions as to how the Navy will adjust in the future

to anticipated pressures and conditions.
used to evoke these in-depth discussions.

Questions listed following were

The number of different government agencies and companies involved in
these interviews was not as extensive as would have been desired. Both

time and funding limitations constrained the scope of coverage.
was sufficient however, that additional interviews vielded few

Following are listed all of the interview participants.

Interview Participants

Naval Air Systems Command
04

401

401B1

4101A3

4114

03P1B

302118

4111

4124

4121

PMA-270
410183

5205

04F

4113A

503B

1014

340

01

4101
NAVAIRSYSCOMREPLANT
Naval Aviation Safety Center
COMNAVAIRLANT
COMNAVAIRPAC
COMNAVAIRPAC
ASO

ASO

ASO

NAILSC

NAILSC

RADM Faulders 9 Feb 77
B. Colmery 10 Feb 77
W. Knox 10 Feb 77
L. Peterson 9 Mar 77
G. Donovan 10 Mar 77
J. Mulquin 14 Mar 77
R. Warren 17 Mar 77
T. Mastic L7 Mar 77
R. Grider 21 Mar 77
M. Wallace - 21 Mar 77
CAPT Dowd 23 Mar 77
B. Meyer 24 Mar 77
J. Wiggins 31 Mar 77
F. Russo & apr 77
D. Hish 6 Apr 77
T. Smith 9 Apr 77
D. Mason 1 Jdul 77
B. Poppert 7 Jul 77
RADM Seymour 19 Jul 77
W. Anthony 30 Dec 77
M. Sanford 17 Jan 77
CAPT Lemmon y 7 Jan 717
CAPT Compton 18 Jan 77
COL Miller 28 Feb 77
CAPT Mallory 2 Mar 77
CDR Quarles 23 Feb 77
A.C. Barlow 28 Jun 77
0. Markowitz 28 Jua 77
CDR Lavalee 11 Feb 77
CAPT Hamilton 11 Feb 77

The sample
new ideas.

Bl




NAVAT CAPT Walker 14 Jan 77
NAVMAT K G. Newman 14 Jan 77
NAVMAT ’ s CDR Searcy 27 Jan 77
NELC B "LCDR Tinston 28 Feb 77
NELC W. Darner 28 Feb 77
NAVELEXENGCTR ] CAPT Rudolph 1 HUsr 77
ONR 5 CDR James 25 Jan 77
NOP-514 CAPT Oslun 7 Feb 77
NOP-964C ~I. Blickstein 23 Mar 77
NOP-05B RADM Lawrence 30 Jan 77
NOP-121Cl “Dr. N. Letsky 20 Dec 77
NOP-40 RADM Caughlin 22 Dec 77
Navy Comptroller's office D. Lloyd 23 Mar 77
Center for Naval Analysis Dr. H. Kanter 23 Mar 77
NAVWESA-193 .~ W. Vardeman 24 Mar 77
i NAVSUP-0431C G. Bernstein 7 Apr 77
: NAVSUP-03432 H. King 31 May 77
?; NADC W. Slowick 24 May 77
| NADC A. Burstein ‘24 May 77
| NADC Dr. Stamfle 3 Jun 77
NADC Dr. McQuillen 30 Jun 77
Defense Logistics Agency RADM Crosby 25 May 77
NSRDC T. Boyde 2 Jun 77
NSRDC T. Clancy 3 Jun 77
NSRDC Dr. Chaplin 6 Jul 77
Naval Training Center V. Amico 10 May 77
Naval Training Center E. Grace 10 May 77
Naval Training Center Dr. Harvey 10 May 77
NAVMAT J. Genovese 20 Jun 77
Naval Air Propulsion Test Center M. Dell 29 Jun 77
Naval Air Propulsion Test Center E. Lister 29 Jun 77
Naval Air Propulsion Test Center L. Mogitti 29 Jun 77
NASA D. Kier 26 May 77
0ffice of SECNAV - Dr. Waterman 5 Jul 77
Office of SECMNAV ; "C.” Smith 29 Sep 77
[ Dept of Commerce G. Vaeth 5 Feb 77
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Grumman Aerospace Corp A.J. Romeo 15 Feb 77
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PALR Interview Questions

l. Per copy cost of Navy aircraft has risen at an increasing
rate; in partial compensation, the guantity being procurred has
been declining. To continue these trends into the 1985-95 time
period would obviously be illogical. What course of action
will the Navy take in altering these trends?

2. Historically the cost of labor has risen at a rate in excess
of inflation, providing the drive to mechanize labor intensive
activities. Amplifying this trend is a lower birth-rate that
will yield 25% fewer candidates for recruiting into the armed
forces in the 1985-95 time frame. How will the Navy cope with
this skyrocketing cost of labor?

3. Fuel cost is forecast to rise sharply, in the time period
under study, as the world's petroleum supplies dwindle. How
will the Navy adjust to this condition in its operation?

4. What technological advances do you see that will impact
naval aviation and its support systems?

5. How will the inevitable loss of overseas bases impact naval
aviation and its support systems?

6. Given that the need for trade will increase the inter-
dependency of nations, and that national boundaries will be
extended greater distances into the sea and these new areas

will be farmed and mined, how will the Navy's mission be affected?

7. Given that by the 1985-95 time frame, an effective counter-
measure will be developed to the ICBM and nullify the threat of
massive retaliation, what will be the impact on the Navy's
mission?

8. What other Navy mission change do you see by the 1985-95
time period?

9. How will the pressure toward greater use of contractor vs
organic maintenance impact naval aviation support?

10. Will VAST continue to be used in the 1985-95 time frame?
Is the VAST concept wvalid?

11, The proliferation of off-line ATE and associated interface
devices is already overcrowding the shipbocard IMA's. In view

of the forecast need for even more of these eguipments to

support future weapons, how do we crowd all this aboard the CVA's?
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1l2. Future weapons are forecast to be more complex and to
require higher skills to maintain. 1If well established trends
continue where will the Navy find these skills to man the
IMA's?

13. To what extent will the 1985-95 aircraft depend on BIT
and condition monitoring for O level fault diagnosis?

14. To what extent will fault tolerant systems be used in the
1985-95 aircraft?

15. 1Is RIW a viable concept? If not, how should contracts
be incentivised?

16. What new weapons do you forecast will enter the Navy's
arsenal by the 1985-95 period, and how will they impact naval
aviation support?

17. Will the military forces be unionized and what will be the
impact on naval aviation support?

18. Will women serve on combat ships?

19. Will supply/repair ships be manned by civilians?

20. Will the NARF's be managed/manned by civilians?

21. Will civilians man NAS/CVA IMA's?

22. How will the naval air supply system be structured?

23. 1Is the concept that places the bulk of the aircraft in
storage, ultilizing only 10%-30% for support systems development
and system improvement, a viable concept? GSE will be used

to keep the stored aircraft RFI and simulators will be used

to train operator and maintenance personnel.

24. Is a supply dedicated COD a viable concept?

25. What will publications look like in the 1985-95 time frame?
26. Is the modular concept feasible for the V/STdL engine?

27. Will we have condition monitoring with: automatic trend
evaluation in the 1985-95 naval aircraft engine?

28. Will we see a revolutionary replacement for the gas turbine
engine?

29, Will we see the development of fuels to replace those derived
from pertroleum?




30. Describe the maintenance concept you visualize supporting
1985-95 naval aircraft.

31. What problem currently plagueing naval aviation will still
be a serious problem in the 1985-95 time frame?
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Prediction of Aviation Logistics Regquirements
(PALR) Preliminary Findings

Background

Supporting the Navy's operational aircraft has become
increasingly complex in a rapidly changing technoiogical enviren-
ment. The technically superior weapons that currently £ill the
Navy's inventory are helpless; however, without all the support
elements needed to keep them working. It is here that we have
witnessed a growing shortfall. The support systems have not kcpt
pace with the weapon systems they were supposed to keep operaticnal.
Supply doesn't seem to have stocked the right parts; technicians
have not always received adegquate training prior to their assign-
ments; ground support cequipment doesn't seem to diagnose field
problems with the same accuracy it did in the laboratory; an
publications don't seem to get updated to keep pace with changes
in the equipment.

These shortcomings in the support system become apparent
only after the aircraft has been deployed to the operating fleet.
Operational readiness has suffered and costs have skyrociied as
"get well" schemas are emploved. It becomes obvious that if the
support requirements could be predicted with even a small imprcve-
ment in accuracy, creraticnal readiness would go up and huce
savings would ensue. The PALR study objective was to predict
aviation logistics requirements with sufficient lead time to
enable efficient and effective preparation for system support.

Study Approach

To acquire a view over the horizon of time, a two-pronged
approach was emploved. First, an extensive review of existing
literature was conducted in an effort to discover what research
had already been done that could aid in developing the needed
foresights into the future of naval aviation. Forecasts examined
included the Navy Aviation Plan and the Extended Planning Annex,
prepared by NAVAIR (Naval Air Systems Command) and OPNAV (chief of

Secretary cf Pefense); the Congressional Budget Issue Fapers:; the
Roadmaps Through Technolcgy, prepared by AIR-03; as well as many
forecasts prepared by rescarch firms. Publications from the Office
of'Naval Research germane to naval aviaticn were also studied, as
were publications from the Institute for Defense Analysis, Defense
Advanced Research Project Agency, the Congressional Office of
Technology Asscssment, and NASA. To ensure the data scarch was
thorough, the Defense Documentation Center was interrcgated t
secure repcrts of work performed, cor in progress, by beth indus=r;
and governument, that would In some way foretell the future of
naval aviation.




A second means of information gathering was interviews
with people who, through their backgrounéd experience and their
current interest, have given thought to changes likely to cccu
to naval aviation in the future. Personal opil nzcns were scught
in order to compile a forecast based on the intuitive judgemen
of experts.

n (! N

Almost without exception the participants in these inter-
views were cooperative and willing to voice their individual
opinions about the future of naval aviation. They were also
enthusiastic about the PALR study and its objectives. As these
interviews continued, a well defined picture of the future began
to take shape. Not all responses to the interview guesticns
were identical; in fact, there was a wide varietv of answers.
But, when opinions representing the current thinking cf the
majority interviewed were assembled, the resulting scenario
appears plausibile. Additionally this scenario is corrcborated
by (or at least not at odds with) published research data. This
scenario is presented here for information and discussion orly,
and should not be construed as representing the final conclusions
of the PALR study.

Preliminarv Findings

A. The Naval Aviation Mission.

To understané what naval aviaticn support will be like
in the 1985-1995 decade we must first examine t 1e ciuanges taking
place in tlie Navy's assigned missions. The Navy's two basic
missions are:

o0 Power Projection
O ‘Sea Control (Assertion/Denial)

Naval aviation will be involved ir each of these missions.
but both the tasks and the aircraft will be changed fron what we
see today. The importance of naval aviation is seen by this
forecast to be growing in the future, but it will nat be struc-
tured as it is today.

Strategic Deterrence, a subset of Power Projection,
will be a subsurface Navy task only as long as the sea is a
good place to hide. With the deployment of an effective
underwater detection system that can pinpoint the locaticen
of the ballistic missile submarine or an effective defense
against the ICBM (Intercontinental Ballistic Missile)




(such as satellite killer that intercepts the missile at' its
apogee), and either of these two possibilities (perhaps both)
appear likely, the Strategic Deterrence task will no longer
be the exclusive domain of the subsurface navy. Surface shi
and air launched cruise missiles will share this respconsibil
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The Naval Prescence task, another subset of power pro-
jection, will still involve naval aviation but it will take
on a new character. This task will be more ceremcnial than a
threat of force, but carrier based aviation will continue to play
a proninent role. Fulfilling this role to the extent that it
can remain a deterrent to armed aggression against the U.S.
would require more than the 13 big deck carriers forecast by
OP-96 to be operational in the 1990's, This forecast predicts
the CVA population will be reduced to 8 by the time pericd of
interest, one of the reasons for the retreat to the ceremconial
role.

The primary mission involving naval aviation is Sea Control,
where extensive changes are in prospect. There are several
identifiable trends that will impact the shaze of this Navy
mission. Losing our overseas bases, either by being ejected
completely or by having restrictions placed on our activities,
is a well established trend. This may not alter the Sea Control
mission, but it will alter significantly the manner in which naval
aviation performs this mission. Another trend that is likely to
continue is manjfested in the growing interderzencdency among nat
The U.S. is no exception, an interdependency on trade is growin

among all naticns. In petroleum products alone the U.S. curr
depends on -rpor-s to sablsgy 48 percan: of demand. It becom
apparent that a free flow of ship £fic is essential to the
nation's economy. Another o“servanle trend that will impact
the Navy's Sea Control mission stems £rcm the prcpen
to extend their national borders into the sea, parti
harvestable ressources are invloved. The disccvery o
North Sea has caused a previously internaticnal area t
among its bordering nations. The recesat 200 mile extension of
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