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PROGRAM BUDGETING AND THE SPACE PROGRAM

The implementation of the Plannlng-Programmlng-Budgetlng System (PPBS)
by all major Federal Government agencles presents both important oppor-
tunities and major problems to the Natlon'; space program. The first part
of this paper describes the main features of the PPBS effort. The second

part analyzes possible applications to and impacts on space activities.

Ao THUE

The PlannIng-Prngammlng-Budggting .‘Sy'stta.m--/-l

Economists have long been interested in ldentlfylng policies that
would promote economic welfare by improving the efficiency with which a
soclety uses Its resources, particularly in the pubilc sector. For many
years, the Corps of Engineers and the Bureau of Reclametlion have applied
benefit/cost analysis to evaluate prospective projects. Desplte important
difficuities, such as choosing an appropriate discount rate which would
correspond to a realistic estimate of the soclal cost of capital, the
use of benefit/cost analysis has improved the allocatlon of government
resources. It has served as a partial screening device to eliminate
obviously uneconomical projects--those whose prospective gains are less
than estimated costs. Perhaps the overriding value has been to demonstrate
the possibility of making objective analyses of essentially political
actions, thus narrowing the area in which political forces operate.

A related development has been the application of cost/effectiveness
analysis to military budget decision-meking., For military programs,

ordinarily the benefits or results cannot be expressed in dollars terms.
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However, the end objective, such as the capabllity to destroy X number of
enemy targets under stipulated conditions, can be expressed In quantlitative
terms. Hence, the alternative ways of achleving the objective--Y bombers
versus Z missiles or some combination--can be priced out and a least cost
solutlion arrived at.

This latter approach has been at the heart of the Planning-Programming-
Budgeting System introduced in the Pentagon. It clearly has been the
success of the Pentagon approach which has led to adoption of a government-
wide PPBS effort. A fundamental shift has occurred in military resource
allocation methods. Previously, each service competed for a larger share
of the defense budget and, within the service totals, strategic weapons
such as ICBM'S competed for funds with tactical programs. Under the new
system, close substitutes for performing the same or simllar missions are
compared wlth each other, although different services may be involved.

On August 1965, President Lyndon Johnson required each large Federal
agency to set up a PPBS activity. Through this combination of planning
and budgeting, it was hoped that broad national goals would be identified,
speclflc government programs related to them, and the most economical
method of carrying them out arrived at. Four major steps are being taken

to accomplish this rather tall order.

Identifying national goals. The specific goals which are deemed

appropriate for the Federal Govermment to be seeking will be selected,

in the light of a comprehensive evaluation of national needs and objectives.
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Relating broad goals to specific programs. Specific alternative pro-

grams which may help to achleve the broad national goals and objectives

will then be examined. The ones that appear to be most promising, glven

the varlous constraints under which the government operates, will have

to be selected. Many government agencles have little discretion in selecting
the optimum combination of programs which can assist in achieving broad
national goals in its area of operations. They often find vague or con-
flicting congressional guldance on goals but clear and precise legislative
directive as to which speciflc programs--and in what amounts--are to be
conducted. The task here may be to Infer the goals from the specific
programs and then develop new or improved means of achleving these goals.

Relating programs to resource requirements. Speciflc costs of

alternative programs will then need to be estimated, in order to compare
thelr efficlency in achieving the goals. To those acqualnted with benefit/
cost or cost/effectiveness analysis, thls will be no minor achievement in
many illuslive program areas.

Relating the resource inputs to budget dollars. Finally, the manpower,

facllities, and other resource requirements will need to be translated into
budget dollars, so that decisions can be made to implement the PPBS plan
through the budget process.

The maln product of PPBS is designed to be a comprehensive multi-year
Program and Financlal Plan for each government agency, which will be up-
dated periodically and systematically. This Plan will show projected
outlays for each major program area of an agency or department. Hence,

determining the output-oriented categories is an important step.
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Many difficulties are involved In measuring the output of a govern-
ment program. Conceptually, only the end-product should be measured rather
than intermedliate outputs. For example, in the post office, the end pro-
duct might be the number of letters delivered, and not the number of
times these letters were handled at the various post offices.

Similarly, in the case of hospital programs it might be possible to
look at output in terms of patient-days. However, the mission of a hos-
pital might be described better as proper treatement of patlients. Within
a broader framework, the mission of a health program might be viewed as
maintenance of good health and the output measure might reflect days of
good health rather than incidents of illness.

The Federal agenclies are encouraged to conslder comparisons and pos-
sible trade-offs among program elements which are close substitutes, even
though the activities may be conducted in different agencies. This is an
attempt to Iintroduce some competition among programs and hopefully to
achieve greater effectiveness from budgetary outlays.

Table 1 is a hypothetical sketch of this new approach. Transportation
is a good example of a major program category which consists of a variety
of activities in different departments, with little attentlon to gaps or
overlapping functions or conflicting objectives.

The major agencies involved are the Department of Commerce (Bureau of

Public Roads and the Maritime Administration), the Federal Aviation Agency,

the Department of the Armv (Corps of En

incare. rlull funetiane)
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Department of Agriculture (Forest Service), The Department of the Interior
(National Park Service), the Treasury Department (the Coast Guard), the

Department of Housing and Urban Development (mass transit assistance program),
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Table 1

ILLUSTRATIVE OUTLINE OF A NATIONAL
TRANSPORTATION PROGRAM

Elements Flscal Years
GENERAL INTER-CITY TRANSPORT 1967, 1968, 1969, 1970, 1571, 1972

Interstate Highways

I Interstate Highway Program
Primary System Highways

Domestic Water Transport

Inland Waterways Facllittles
Maritime Programs
Aviation
CAB Subsidies to Airllnes
FAA and NASA Alrcraft Technology

URBAN COMMUTER TRANSPORTATION

Urban Highway Systems

Urban Transit Systems

RURAL ACCESS

Secondary System-Roads

Forest, Public Lands, National Parks Roads

Aid to Local Service Aviation

MILITARY STANDBY TRANSPORTATION
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a;d regulatory agencies, such as the 1CC, CAB, and Federal Maritime
Board. Significantly, only a few of these agencies are scheduled to be
absorbed by the proposed Federal Department of Transportation,

Table 2 Tllustrates the posgible specific elements which might com-
prise one of the transportation subcategories, urban commuter transportation.
These elements may vary from the number of miles of way placed under con-
struction (a measure of capital investment) to the number of passenger-
miles carried (a measure of output). Tables | and 2 are indicative of
the broader horizons of the new breed of governmental budgeteers and
represent an Initial step along a relatively new path in governmental

resource allocatlon.

Impacts of PPBS on the Space Program

The formal transition to PPBS should be relatively straightforward
for the major space agencies. Both the Department of Defense and NASA
already develop their budget proposals around programs and speciflic systems.
Certainly the task would seem to be less formidable than for agencies in
such elusive areas as justice, social welfare, and beautification. For
example, a basic program breakdown of NASA outlays already Is contalned
in the Budget document and can be developed into a rudimentary program

budget (see Table 3).

ldentifylng natlonal space goals. Nevertheless, the complete

adaptatlion of the PPBS mechanlism and concepts might create or highlight

it policy problems for the space program. It might be helpful to
return to each of the four major steps of PPBS described earlier. The
first step Is '"identifylng natlonal goals.' Two baslc and quite different
approaches have been suggested for ldentifylng the goals relevent to the

space program.



Table 2

ELEMENTS OF A TRANSPORTATION PROGRAM CATEGORY:
URBAN COMMUTER TRANSPORTATION

Urban highways

Passenger-miles carriled

Ton-miles of frelght carried

Number of miles of way completed

Number of miles of way placed under construction

Urban transit systems

Passenger-miles carried

Number of passenger miles carried

Number of miles of way completed

Number of miles of way placed under construction

From the above information, some comparisons might be made between urban
highways and urban transit systems in terms of:

1. Capital cost per mile of way.
2. Operating cost per mile of way.

3. Average commuter travel time per mile of way.
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Table 3

RUDIMENTARY PROGRAM BUDGET FOR NASA IN FISCAL YEAR 1967
(in millions)

Activity Appropriation Categoriles
esearch and Constructlion nistrative
(Budget Plan) Development of Facllitles Operations Total

Manned space flight $3,024 $54 $310 $3,387
Sclentific investigations

in space 530 6 69 605

Space applications 88 - 13 , 101

Space technology 248 1 192 451

Alrcraft technology 33 21 50 104

Supporting activitles 325 9 30 364

TOTAL $h, 248 $101 $664 $5,012

Source: Derlived from materlals in Budget of the United States Government for

the Fiscal Year Ending June 30, 1967, Washlngton, U.S. Government
Printling Office, 1966, pp. 867, 870, and 872.
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The first approach is that of the recent report of the Senate Committee
on Aeronautical and Space Sclences-£3 which, although dealing with aero-
nautlics, may be almost equally relevant. The Committee states that ''national
aeronautlical goals Z_for our purposes, we may substitute ‘astronautical
goals{;7 support, and Interact with, a group of more general goals.' Four
so-called more general goals are identifled: national transportation goals,
national defense goals, social and economic development goals, and inter=
national relations and prestige goals. From this point of view, space
exploration would be conslidered essentially as an intermediate good, a step
toward achleving other, more fundamental goals.

The second approach to ldentifying natlional space goals Is that of
the Natlonal Planning Assoclation contalned In a recent study by Leonard
Lecht. 43 In ldentifying the major American goals and objectlives, Lecht
lists space research along with national defense, consumer living standards,
and other fundamental needs of our soclety. He states that, 'There Is
general agreement In the United States that a sustalned space research
program Is an Iimportant and continuing natlonal objective' (p. 277).

That these are two different approaches to space goal-setting may be
seen by reference to some of the fundamental questlions Involved In budgeting
for space programs. For example, are Project Apollo and the development
of a supersonic transport alternatlve means of achleving a similar goal--
successful sclentiflc competition with the communist nations? According to

the Senate approach, It would appear that this would be

nsible tradeoff

o
(1]
[4]]

and that the two programs are to some degree substitutes. Under the NPA

approach, this would not be the case. A manned lunar landing would be
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considered basic to space research while the SST would be treated together
with other transportation programs.

However somewhat different results may be obtalned in attempting to
answer the questlon: on what basis should space funds be allocated to DoD
or NASA? Under our variant of the Senate approach these would not be viewed
as substitutable ltems. Milltary space programs would be considered to be
part of a natlonal defense goal while NASA programs would be related to one
or more civilian natlonal goals. Conversely, under the NPA approach both
DoD and NASA could be viewed as, at least In some cases, alternative
instruments for performing space research and development.

Clearly, the proper ldentification of the national goals whlch each
Federal gency'!s programs are designed to serve Is fundamental to the
effectlive application of PPBS. Without doing so, the process can readlly de-
generate into routine filling out of tedious forms. Although the matter of
goal-setting Is essentially subjective, the present writer opts for the
NPA approach to the space program, that it has become an important natlonal
objective. On that basis, It may be useful to proceed to the next PPBS
steps.

Relating broad space goals to specific space programs. As Margolis and

Barro have polnted out, a set of mission categorles that Is useful in prac-
tice must be based on well-defined characteristics of projects at a lower
level of abstraction than ''ulitimate objectives' or ''national goals.' They
call for an ''end-product’ rather than '‘end-objective’’ set of categories,

having the following characteristics:
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l. They should group projects that are functionally related In an
operationally well-defined sense. This might be according to type .
of payload or reglon of space in which they operate.
2. They should separate projects that serve distinct concrete objec-
tives. For example, projects that provide economlic beneflits or
military capabllitles should be separated from purely sclentific
efforts.
3. They should reflect the space program as currently constituted
and projected but should be flexible enough to allow for growth In

program scope and varlety of subjects. 14

it should be recognized that there may be fundamental 1imitations to
as well as advantages of the Margolls-Barro approach. Thelr '‘end-product!
categories do provide a method of budget allocations on a program basis which
Is rather operatlonally simple and clear cut. However, It hardly Is a
format for making the key decislions about the scope and structure of the
space program. Rather, it requires that these broad ''political' decislons
already have been made, so that the PPBS techniclians can go about thelr
job of preclseiy costing out launchlng scheduies and tracking facllitles
requlremenfs.

Indeed, they state that ''the whole question of 'space program goals!
has been discussed at too vague and abstract a level to be relevant to the
progrem budgeting process, and it has been obscured by public contfoverstes
over the wisdom of undertaking particular space missions! (p. 133). In

view of the ploneering nature of the Margollis-Barro effort to develop a
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space program budget, we should be charitable In belaboring thelr short-
comings. However, It Is somewhat disappolinting to see the technician
lamenting that his chore of choosing between 80% and 85% learnling curves
fs obscured because the nation has not clearly determined that the overall
mission Is worth undertaking at all.

On a technlcal basls, the space program may appear to be readlly
adaptable to PPBS. Witness the ease with which the standard budget materials
were able to be converted Into at least a rudimentary space program budget
(Table 3). However, on a substantive basis, It appears that such program
budget materlals do not throw up the basic policy alternatives for the
space program which Is at the heart of the PPBS approach--the cholce among
alternative programs for achleving a given mission. It is only on the basls
of alternative cholces, that beneflt/cost or cost/effectiveness analyses
can be made to assist the policy makers In thelr decislion-making.

it may be recalled that for the transportation area, the hypothetical
program analysls presented cholces among modes--alr, water, and land--and
between systems--iHghways and mass transit for the urban commuter function
(see Tables 1 and 2). Despite greater sophistication in the Important
area of cost methodology, avallable program analyses for space activities
do not present such baslic cholces, but assume that they already have been
made. It Is the contentlon of the present writer that following this less
ambitious route will result In PPBS degenerating Into a low-level accounting
operation. Indeed, the desire to fill out the formats neatly should not
take priority over the fundamental need to Improve the allocation of governe
ment resources among alternative uses. Although any first attempts Inev-
ttably will be crude, It Is suggested that program budgeting for space

activitles throw up alternatlives such as the following:
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1. Contlnuation of the current effort at a manned lunar landing by
1970.
2. A slow-down In the manned lunar program and an expanslion in
unmanned planetary exploration, both within the same budget total
as (1).
3. A slow-down In the manned lunar landing and an expansion In
efforts to utillize the frults of space technology on eerth, both within
the same budget total as (1).
4. Continuation of the current effort at a manned lunar landing by
1970 and beginning a major effort at exploring Mars, thus ralsing
the space budget substantlally above (1), partlcularly in later years.
5. Continuatlion of the current manned lunar landing program and a
substantlal expansion of NASA!'$ aeronautical RED with the alm of
expanding the use of commerclal alrcraft In short-haul markets and
by personal rather than primarlly business travelers. Thls alter-
native might require levels of budgetary support at varlous ranges

between (1) and (4).

Undoubtedly the above questlions require more preclse formulatlon and
In some cases detalled development of misslons which have been stated too
broadly. However, they are designed to Indlcate the types of basic cholces
which should not be ignored in the Planning-Programming-Budgeting System
but which are the fundamental reason for establishing the detalled budgetary

procedures and forms,



- b

Relating space programs to resource requirements. Gliven the identi-

ficatlon of the specliflc programs which could help to achleve broad national
space goals, the problem of estimating resource requirements would seem to
be a less formldable one. Here, the path-breaking work of the Rand Cost
Analysls Department~£2 reduces this formldable task to relatively manageable
proportions. However, Important technlcal problems do arise.

As Margolis and Barro point out, the Interdependence among space
activities makes It difflcult to compute the true Incremental cost of
carrying out an individual project. It follows from the principle of the
learning curve that the cost of hardware ltems procured for a particular
project depends not only on the number of unlts required by that project
but also on the number required by all projects using those particular
Items. If a project is eliminated and, hence, the demand for a partlcular

hardware Item reduced, then the unit cost of the item Increases all

o O

t
other projects that require it concurrently or at a later date. {6

To further complicate estimating the resource requlrements of space
programs, It should be noted that major space vehicle systems and ground
installations are often used In many different fllght projects. Items
that are most llkely to have multiple uses--boosters, propulslon systems,
launch facllities, tracking networks--have tended to be expensive relatlve
to ltems that are pecullar to individual projects. 11 No single method
among the many suggested for dealing with this problem .Is really satlis-

factory. The present procedure whereby such items are segregated into

separate categorles appears to be as reasonable as any.
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The fundamental problem to be encountered at thls step of the process
perhaps Is the fact that, as In the case of defense actlivitles, so mpch
of the results of the space program cannot be expressed in doflar terms.
Hence, beneflt/cost analyses cannot be made. To some degiee; we must
be content with relying on Leonard Lecht!s conclusion that; 'ﬁhe space
effort Involves the Incurring of large expendltures'ln the present or near
future for benefits at a more remote future date which; at best, can be
very Imperfectly foreseen...the unantlclpated tonsequences are ilkely to

exceed In importance those which can be antlcipated in advance.' 18

Agaln relying on the experlence of military analysts, cost/effectlveness

studies can be utlllzed at this step of the space PPBS process to ldentify
the least cost alternatives to achleving already-ident{fled spaée goals.

Relating the space resource inputs to budget dollars. {n a sense;

this last step may seem to be a backward taking cne. After identifyling
the total system resource Inputs, PPBS now requlres that they be reduced
to the common and crude denomlnator of budget dollars. Upon reflection,
It can be seen that thls Is an essentlal step of the entlre process. Sup«
posedly or hopefully the baslc program decisions have been made in the
context of a complete analysls of the entlre system being consideted,

Including Its costs and beneflits to the natlon as a whole as well as to

the Federal Treasury. 2 However, for the results of the PPBS analysis

Q

tc become operatlonally useful In terms of government budget-making and
expenditure allocation, they must be Incorporated into the formal budget

submissions In the customary manner.
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Indeed, thls may be the fundamentaf double contrlbution of PPBS: to
make possible the Implementation of lonQQrange planning through the budget
process, thus glving practical appllcafion to tﬁe planning and analysis

effort and improving the Intellectual content of budget-making.

Conclusion

By ralsing fundamental questions concerning the alternative uses of
the Federal Government's funds and resources and byrprovldlng some cone
cepts and methodology for answerlng them, the Plannihg-Pkogrammlng—Budget!ng
System Is an Important attempt both to sharpen the gOVernment‘s budgetary
preparation and revlew process. Perhaps more fundamentai, it ultimatelys-
if carrled out In spirit as well as In letter~-will Increase the beneffts

achlieved by the Nation from Its publlic Investments and outiays;
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— For a more detalled treatment, see M. L. Weldenbaum, ''Program Budgeting:
Applying Economic Analysis to Government Expenditure Decislions', Unlversity
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