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_ THE BUDGETARY PROCESS: . , ~° / )
L " INCREMENTALISM
- . ,‘ - / * N
) 1. INTRODUCTION ‘ .
~ PN '0 ./

The politics of hudgetlng revoLves atound the
allocation of llmlced resources, to varrous rec1plents
Government agenc1es retired goyernment workéés the/poor
sbldlers,_farmers‘and students are among those
who compete for the resources‘distribgted through the

federal budget.

the aged,

Budgeting is thus a polditical protess .
in the classic sense:

’
1y

it elicits and embodies patterns
.0f conflict and compet1t10n center1ng on "who géis what,
when, and how " ’ ) -

’
-

. Fhis module deve10ps one prevalent explanatlon among
polltlcal $cientists«of the problem of who gets what in
the<budgetary process. Moze specifically, we will address
thé problem of how an agency's level of appropriations J ‘
changes over time. How-does the agency’ decide how much to
ask/for each year° How does the Congress ‘decide what. to N
g1ve° And what are the consequences of yhese decisions
for the qhange in appropr1at10ns over t1me7 ' ‘, 4
;o

~

2. BUDGETARY INCREMENTALISM
* - .

-5 The process bf budgetlng is one. form of policy making.
It has been argued that the process of making policy -
dec151ons consists 'of 4 series of cho1ces that are Only
marginally different from the staths°quo. Man's limited
capac1t1es -for problem solving, the pathologies of informa-
t1on process1ng and transmission in organlzatlons, and the
costl1ness of careful plannlng and data analy51s, all
severely alter what might normally be though-of as "ratlonﬁl"
pollcy behavior. Policy makers rather than making 1nnova-

ﬁlve chafiges, tend only to make sma11 pollcy adJustments

. / .

-budgetary dec151on making 1s also an, 1ncremental progess.

_year:

.
'

of a serial and_remedial nature . Pollcy making, therefore,
is often described as an ineremental tyoeess (Llndbldm 1959;
Braybrooke and'Llndblom 1959 SLmon 1957 Cyert and March~

1963) . : . . L N

1 ‘.

It'has boen Argued b§ many politlcal scientists, thatﬁ .

>

(1962, 1964) and Wlldavsky (1964 1974) <
indeed, both thevmembers of approprlatlons

S¢udies by Feqn?
.that,
cémmittees apd subcommittees in Congress, and agency »

rgvea

administrators, think in incremental terms. Fenno has .,

. observed that House Kppropriaqﬁons Committee membens, .

proud of their ability to guard the federal purse, do im

fact make marginal adjustments in many'hudgetary appropri-
ations each year. Rather than reconsidering basic policy
choices each year, these Congressmen tend to adjust incre-
mentally the budget by giving agencies a little less than

they asked‘for, but more than they, received last year. .
. ) WP

Slmllarly, W11davsky has obsefved that agency
officials, when faced With tha problem each year df decid- ‘
ing what to request of.the Congress, usually think of . |
marginal gains over what their agency is already receiving. |
That is, the agency's current level of appropriacions ds.
usuallx thqugh | of as 1ts "base," and the agency officials
usually seek some "fair share" increase over this base

each year. ‘ ™ F, .

s Lo IR
To summarize, then, the, theory of budgetary increm

talism asserts that in order to minimize the uncertaimties
and costs of making budgetary'decisions, Both the Congress
and the federal agencies make marginal adjustmcnts to ‘the
status quo. The 1ncremental strategy of the agencles is
to request a bit more e\gh year than, they recelved last .
And the incremental strategy of the Congress is to
appropriate a little less than the agency is requesting,
but still to give enough of -a "fair share" of the budget .
to keep the agency happy (Wanat 1974; Davis et al. 1966;
Crecine 1969). RN

-
. N .
Y - .




g ’ 3. FORMALIZATION - A 155; year. We can formalize this process by writing: -

' @ ReEpa s '
How can we express t§gese ideas mathemat1cally" What o L N -
o will be the result of these incremental dec151onal -pro- ) Equatlon (1) ,simply asserts that an agency s request in .
cesses? The fo®lowing discussion comb1nes several . flscal year t will bq some fixe&d pToportion over 1ts last
' .formalizations of an 1ndrementa1 dec1sxon -making strategy, ., year's appr0pr1at10n Emp1r1cally, we would expect to ! 0
-ih a very simple way. The reader 1s referred pagticularly . find in most instances that for different agenc1es, Py
\ to Davis et al (1966) and Nanat (1974) for more extended ﬁ“ . would range between 1.0 and 1.20. 1If Py = 1.10, for “
. analyses . Mm,'- example, the agency is usually asklng for a ten- percenq L
Bbgin b; defining ‘ ) : s increase 1n its approprlatlons each year. - .- R
- Rt = any Partlcular agency ] rdQUest for £ Why should Py range between 1.0 and 1. 20? Because  °'
. . dollars at time - the magnitude of 131 reflects the fact that the process we
. L Lo . are describing issan 1ncremental one. If for example, Py
- . At = the appropriations gragted to that were found to be 2.0 for some agency, it would be hard® to -
- agency at time t'by the Congress. | - conclude that an incremental process was at work. Margi-' .
Note here that budgeting is taken as a series of discrete nal adjustment in the status quo will not cause.an agency
events. This is ‘certainly a reasonable approach, since : to seek to double its size tach year (as P; =.2.0 would ) ' .,
_requests and approprlatlons occur -once each year at the i imply). . . “ .t
federal level .Although the process of budgeting is - o ‘ The decisional strategy of the Congress, again, is ?0»
. almost cont1nuous, its outcome—-a ‘particular set of cut back on an agency" s request but not so” severely that
X requests by the agency. and & set of appropriations by the major conflicts are. produced (Wlldavsky 1964' Fenno 1964) i
- gcngress-—occurs only once each year. - - . * ’ Usually the Congress accepts the agency' s current appro- )
. - Eor- example “the Department of Health Education and pr1at1ons as a "base" which is safe from ma)or cuts, while A ’
- Welfare has its own budget office wh1ch is continuously looklngsat the-agency's 1ncreases w1th a more severe eye. ) 5
. - concerned with how money 1s abtained -and spent. It Co A 51mp1e way of formallzlng thlS strategy is to write: * *
: develops a specific request for money .appropriated by the (2) A’ = p.R.. ~ . L P
%» fongreSs, over §100 billion. for fiscal year 1979. *Simi- ) -t 2"t L - -
f larly, the’ Congress efamlnes the speC1f1c réquest by the- Infwords,~the Congress makes approhrlatlons ‘each year ) .
; Department of Health, Education and Welfare,.and grants a which are some fixed propbrtlon)of the” agency's request-
R ﬁ;nal appropriation of funds to that agency for flscal Sinee the agency: rarely ever gets all it wants, we would .
. © _Yegr 1979. The result of’ this request-review~ appropr14t10n~\ expect to find emp1r1ca11y that P, 'would range between, ° o )
" - process .for all agencigs is reported yearly in, The Budget sa},'0.80 and 1.00.- . 1 ) o < .
of the United States Government Fiscal' Year_____, a docu- ’

- There are, of course,, a variety of short-run political

*ment which g1vesqdeta1léd 1nformat10n about how much the R forces which will also enter into ‘the budgetary process.

government speénds each fiscal year and for what purposes. Wars, for example, may temporarily boost the approprlatlons

IQ

The agengy' s incremental strategy, red!ll,‘?s to ask whlqh are requested and granted f?r she Department of
i the Congress each year for a little more thanllt received 3 . Defense E§onom1c factors may also cause the size of an 4
A - . v .

o . - (9 .
o
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agency's annual budgetary 1ncrement to shrlnk ‘or 'growa
For our pﬁrposes, we will treat these short-term, 1nf1uences

as randomly distributed qrrors In otther words, the.equa-

'.)_
. b 2 ' ‘
Equation (3) without violating the rules of algebra.

That is,&the equ1va1ency still holds if we wr1te"TﬁL3tlon
(8) as . ) . ‘

tions ex re551n the .decisional strate. ies of the agencies . '_ . o . . . . c
c . : * -59) oo A T PiPAAL- N ]
and the Congress ought really.to be written as: . - - R
. . N . A i
13). Rt - plAt~1 + error ) . (For the more advanced reader, We have' 51mp1y applied the !
. . * : 11near oﬂ%rator E, an advancement opérator, to Equation
.4y . Ay = ?th + error.' s 0 T Ul (8), thus obta}hlng Equation (9): See Cortes, Przeworski

~But assum1ng that these errors are not system&tlc, ‘a good

first approx1mat10n of the budgetary %yStem may ‘be had - in' UMAP mbdule "D1§cretlonary Review by.the Stpreme Court K :
from the purely determlnlstic.ﬁquathns (1) and (2) ‘Part Twe, Ana1y51s of the Modél" by L1kens ) . . .
N d . N ~ \ * 6,
. . . » . . - \" ‘- o .~
. 4..‘ANALYSIS . . \ . Equatlon (9) thus demonstrates that next year $ . .
-\ LI T ) . ' L b appropriations may be pred1cted from thls year ] apprOprla- ‘-
- . ,,‘-<.I- ..

What will bé. the consequence of an.incremental

: and‘Sprague(1924), or Gog@berg {1958) for an extended discus-

dec151on strategy in Jbudgeting?

by us1ng Equatlons 1) and (2) to obtain a dynamlq equatlon

‘An answer may be obtdined

sion. A brief discussion of linear ‘operators’ may be-found ..

tions if we know, on average,, how much the agency requests :

(pl) and ‘how much the €ongress tehds to cut thls requéSt o/
(p2) In'our example, if a partjcular agency typlcally '

of the form: / ' . . . . Tequests a 2Z0-percent increase, each-year, thép Py ;_1.20. *
. ¢ Lo ) ., If the Congress tends . to cut.this agency's requests each “ |
(5) LAy = f(A ). . - . year by 10 percent, then Py*= 0. %0.° Subst;xutlng this s
That is, we _desire an expression which wil'l predict the information into” Equation (9) produces . -
change in- approprlatacns (AA ), from-a knowledge of the . ‘ ((10) . At+1 = (1.20)(0.90)At .~
. current /leyel of fundlng which an agency rece1ves [f(A ¥. o N . - - -y
: - (11) Apsp =W (1.08)4,. .o : . X »
Rewrlte Equatloq 2) as: v, ', ] oL . . - . C. . - :
L - A . . . S . As a consequence of the incremental strategies o*&the . ot
(6} LR = 533 ‘ ) Lo | ] ” 4 ) dgency and’ Congress, therefore, the agency W111 expand by .
¢ ) , 2 . .. AR I ) ’ e1ght percent edch year. .The rate of growth, in general -
Substitute Equation (6) into Eq&ation E}) to thaini ¥ nay bé ascertained 1}\we write Equatlon (9) in the form
- A ' ) ) ' .. , of Equation 5). - S
" t _ , - . 8 ‘ ! . » o N T, v 7 . v e
(7 5? - plAt—l‘ . . . o " . . - ®Subtract A, from both sides'of Equation (9): .o
¢ Py Z . . . . : ~ . . L. .. ., . < , LY
Multlplylng through Equatlon 06) by P, thus produces: le) ‘ Are1 = Ay = PiPpAET- ApY, - .
(8 . At PlpzAt L ‘ . . . = But recall that} by definition,, . ' ' . L
_Although proof is beyond the "scope of this module, it ca\/‘ (13 i A%t = At+1 - At N .. T
be shown that we may: advance the time subscript.of so we may rewrite (13) as:  + * = oo, R 6 R
\ S ) ) . Lt i N . N ‘ . . ‘ ot
i . \‘ " 1 * * <+ -
ERIC - 10 - 3 N : - , . ii . e
oo o . . . . ‘ . . L . . ) ‘
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(Pypy-1)A,. -

The expressien (plpz-l} thus provides the agenty's yate of
growth each year. So long as this term is positive, the
. agency w1ll exhibit geometrically increasing approprla-

~

‘ t.LOIlS OVeI' tlgne . N

-For . example, if an agency reqeests an'average
l 12) amd the.Congress grants
.93),

" incréasé of 12 percent (p1 =
: :{'on ‘average about 93 percent of this:request (p, =

Crale,

,’$<: th%n the agency s, growth rate is’

(15) (1 12)(9;\93) = 0.0416. | .

i

If an agency finds itself in this 51tuat10n, JtS aVerage

:i'& growth over time will be 4. 16 percent per year. For
) example, 1f the agency begins w1th'$l 000,000, 1ts'apprq-
~. priations for the next five years will be ‘
- ' Year Apﬁrqp?iations Zin Pollars): -~ .
. - . = .
~ 0 1,000,000 ' o
' 1. (1,0416) (1,000,000) = 1,041,600 '
‘ 2 (O 0216)(1 041,600) = 1,084,931
(1.0416) (1,084,931) = 1,130,063 ‘
. oL (1.0416)(1,130,083) = 1,177,076 .
5 (1.0416) (15177,074) = 1,226,040
. <N . e : s . .
- A g . o ) -,

g “In fact, so 1ong as tﬁe agencxégsgrgwth rate is 1

:p051t1ve, the- tlme-gath’for approbnagnlons will grow exponen-

utially over. tlmehﬁif wil look -in general 51m11af£?% thel »

) tra;ectory gliustrzted below 1n Flguré 1. ThlS pred1cted \
pattern of change Ain agehcy approprlatlons do€s in fact

dc&hr‘very fréquently in the buégetary process, Flguﬁe 2 i, { -

.below 111ustrates the*appropr1at10ns for the Department -\

of Health“*ﬁducatlon and Welfare for fiscal years 1952 to  .;

. 1975. The pattern is. str1k1ng1y 51m11ar to the curve pre-

dicted by our 1ncremental thepry.

*Dollars

* 0
100

(% x109)
oN
[=]

- —HEW Appropriations

Time

I. Growth in spending predicted by incremental ism.

,

J

1952

-

F;gure

Education and Welfare, flscal years. l95

Source:

62764 66 '68 '70 '72 '7h.

rs'g ‘4 60'

fs[’ 1 56
S e - "' -Fiscal Year
- it 4

Deparfment of Health,

I3

-1975. S -
The Office of Budget and Management, The Budget of the

2, Dollar approprlatnons to, t

United States Government, Fiscal Year 197k,
- “ ‘ > 1 N '1
T 13

L
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‘three. values of Y(t}. -

1 4 . . . -

- -

The theory of budgetary incrementalism, then,
predilts that agencies will experience a smooth-pattern of
Notice that if all
agencies grow in this fashion, jthe federal budget will

growth in approﬁriations over time.

also exhibit a similar pattern pf .change.

We conclude_witﬁ two questi First, will tﬂi§
And second, hoWw can we famd-out how
long it will take the budget to grow by some specified
how long will it take the budgét of

growth ever stop?

amount‘(for example;,

. an'agency to double in size)?

. . ~

>

Both questions may be answered quite simply, once N
one knows that all linedr difference equatibﬁs with con-
stant coefficients of the form « . oot

. . . r] . '
(16) Y(t+1) = cY(t)

have a sqlution given by

Ly () = cty(o),

Thus, if one knows the value of the constant c and the
initial value of Y(t)J, Y(0), then one can immediately

ascertaih “the value of - Y(t) at any point in tim€. _.For

example, if c = 2 and Y(0) = 1, Y(t) at time t = 3 is
given by - . . }
' Y(3) = 25(1) = s. M L.

The reader should verify this. by generatlng the first -
(See ‘Goldberg 1953 pages 121-153
for a more detailed discussion.) ) . -.

-

In our budgetaryamodel, then, apptoprlatlons (A ) may

- be deduced for any time .t if we know an ggency's rate of .

growth (plpz-l) and Tts initial funﬁlng level (AO) Uslng‘

Equation (17) yields: L . . s
' t ' . N

(19) (g‘pz-l) A, ’ .

Will the agency's appropriations ever stop growing?
Clearly, from Equatidn.(IQ) ‘the answer- is no, so long as
(plpz>1) is greater than unity.

x . 4

1‘4 ‘. ‘ R ) H
A . . 1. . . ’ ..

- . . -
: 3

Empirically., “this quantity9

3

{ a X <

has been eEtimated'for many different agencies for several

years. In most cases it has been found that
’

(20) 1< (p1p2-1) <’1.20. ¢

In other words, if incremental dectSLon making prevails in
the budgetary process, wé can xpect an ever-increasiny

federal'budge% over time. As Figure 3 reveals, this pre-

~dicted pattern of geometrlc growth’ has certainly occurred

P
over the last several years (and, in fact, éver the last
" several decades). ‘ . . T
300
' 270
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"
15
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3
180 s
Y .
o
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0 b
= 120 T e ° ’ ;
; - - °
90 T N v . .
! A~ . P /é:l‘w,
60 + ,
rs
. , \ =N
30 T ™~ . /.
7\
L S L S S 4
1967 1968 1969” - 1970  197) - 1972 1973" 1974 1975
; Fiscal Year R
. ’ ” ) . .t > ‘
- Figure 3. Total federal spending, 196711975. % A
° Source: ° The Office of Budget and Management, The Budget of the
il United States Government, Fiscal|Year 1975.
. . K
How long will it take an agency t‘ increase .in size
by some specified factor? For exampl how long will it
take an agency to double its appropri tions? We can
reformulate this latter guestioh by asking "how long will
- it take for A to equal ZA 7" Substit ting. into the solu-
tion for Ay (Equatlon (19)) yields: ' ] 10
- . 4 '
o 15




. . ~ . - [

(213 ‘.2A6/=.(p1p3:1)tA0. "

D1V1d1ng by A0 glves e N ‘: ) )
an'” (plp2 nt, B

wﬁieh may be solved for ley takig; logarithms: )
" (23) t log (pyp,-1) = log (2) ‘

: A, ")

(24) X . \,t = TBET%%}EETTT .

And. in-general, 1f the 1ncrease is given by some factor,

X, the required time is given by - s .
; . ’ log (X) .
24 , cto= 1—-—-{L—————j-‘
(24) C ' og (p;p,-1 -
[2 “ - - N

We may conclude with a specific example. Suppose

that a particular®agency grows at a rate of five pe

per year. Such a growth rate reflect

-strategies of the agency in aski & appropriations and
of the Congrdss in grantlng th¢m. The process results_in
a,marglnal increase each ‘year N the agency s approprla-\
Ho
the agency's approprlatlons have do

tlons by a modest increment. long will it be before

1ed in size?

¥ By Equ?tlon (24), where X = 2,

1o
-

. _ log 2
(25) R )
(26) t = §30% = 14.2 years.

B e ¢

S < -~ )

Eo . - .
Incrementalism means an expanding budget, a growth %n
governﬁental expendifures over time" It is an uncertainty
reducing strategy but not an efficiencyemaximizing one for

budgesary decisions. ot

.

S ' 5. ., QUESTIONS
1. Suppose an agency is very aggressive and typica]l? asks to
.increase its budget by one-fourth each year.

\)‘ L ‘ . -~

’b . .

PAruntext provided by eric
u = Wl
. - > .

What is -the value of

11

L

5.

4.

- . " .
Pl . ¢ - a
.

-

pk'in this instance? Suppose that Congress responds to thid
very aggressive agéncy by cutting 20 perEe;E\bpt of the agency's

request. What is p27

i ’ ’
Whick agency grows-more rapidly—the one in Question 1 or one
which asks *for a 10-percent ‘increase and receives 97 peccent of
t e

its request?’

* . .

Suppose an agency rquﬂsts an increase of 15 percent each year

and that the Conéress cuts by.5 percent each year.

a. Write the dynamic equations which express the agency's *
Encremental strategy, the incremental strangy of rthe '
Congress, and the outcome.

b. Assumlng that the agency starts with $1 million, write the

next three year's approprlatlons it will receive!

-

c. Nhat will be the agency's appropriations in 100 years?- >
. ~ i
How jong will it take the agency in Question 3 to triple in size?

What would happen if an agehcy requested an annual jncrease of
10 percent “each year and the Congress cut this request by 30
percent each year? Could thls be called an incremental process?
Why? | .
" . ° 6. i ANSWERS,TO- QUESTIONS o

s T
=1.25 p,=.80 . |

P2

For .the first agency (p]pz—]) =0.20. For th:\gkcond, 0.097.

The first grows slighly more than twice as quickly as the iatger.

a. For Fhe agency:
| L Sl

UL L

LT

For th& Congress: = 0.95Rt Co ‘ s
Result: AH;I =‘I‘0925At ] - '
b. Year 1 = 1,000,000(1%0925) = 1,092,000
Year 2 = 1,092,500(1.092%) = 1,193,550
Year 3 < 1,193,550(1.0925) = 1,303,953
c. 1A|00 = 1.0925'%%(1,000,000) = 6952.56(1,000 000) $6,952,560,000'
12.4 years, or 13 fiscal years .
3Ag = 1.0925t%y ., . : s

= 159(3)/10g(1.0925) = 12.4 .

17




IE

°

-~
5. The equation for 'the agency's growth would be v

At+| = (0°77)At°

The agency, therefore; would receive less and less.each year,

asymptotically decaying to zero.

-

* Note that this does not fit the theory of budgetary incrementalism.

I
n that theory, the ‘base’ is considered safe against cutbacks.

Clearly, the problem here is that Congress is not making marginal

adJustments but major cuts in spending. )

-

i
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_1 ” Iﬁﬁkﬁudylng different programs wj th1n the Atomlc
‘ “THE BUDGETARY PROCESS : ' - - Energy Comm1551on, it has been found ‘that the ability of
- ~COMPETITION g € * program directors to establish hlgh priorities for .their
* ., ' . ‘programs is directly related to how well the programs do
S g ' ‘ in the budgetary process - each year. . Politically skillful
-~ = ’ ' 1. -INTRODUCTION - administrators usually head agenc1es and programs wh1ch
- = ‘ . grow faster, and defend mofe successfully against cuts 4
In the preceding module, UMAP Unit #332 we examined than less pd11t1ca11y skiltled directors of agenc1es "and
the consequences of an incremental dec151on styategy in programs (Natchez and Bupp 1970).
th? budgetary process. In that theoretical approach t? If one looks at the share of the budget which var10us
budgeting;swe assumed: . o

- . - e agencigs and programs recelve, c1ear patterns of trade- fs
1. marglnal change, and ! - —_ are evident. Flgures 1 and 2 below provide obvious exam-'
2, 1ndependence in outggmgg ,

> ‘ . .
. .

Incrementalism assumes that agencies will receive a "fair

ples. Notice in Flgure 1 that defensetspendlngkhas nat
been able to maintain its slice of the budget, while

share“ of the forthcoming budget, over their existing - , payments to 1nd1v1duals have replaced the military's domi-

nbaseu level of approprlatlons. It also assumes that the nance 1h the budgetary arena. In fact, defensQ spending - o

"fair share" rece1ved by any part1cu1ar agency will be .and personal ent1t1ements almost sum to a constant each

independent of, and have no effect on, the share received: ~ year over the entire period éthh has been plotted. .
.by any;other agency. ' ) . The trade-off between defense and domestic spending .
- In this moduie, we will eonsider an alternative' " s an indirect form of po%itical combetition‘foqebudgetary -
explanation of buﬂgetgng outcomes one which focuses on resources,. Figure Z providés an example of a more drrect
s . form of budgetary interdependence. -, Here 'we are examining h
e - L competltlon for scarce resources, and ’ ! the functional Spendlng category which groups”all dollars
2. 1nterdependence in outcomes. . . .
. . a110cated for energy,, natural resources, and the environ-
*  The approach'to budgeting taken he'Fe stresses the conflig- ment * Figure 2 illustrates the share of these, dollars .
trve nature of pélitics and the necessary 1nterdependence - which is acqu1red over time, by pollution and energy-
s budgetary decisions. - o . - ’ prpgrams, and by water and conservatbon programs. It is .
Thgre is, mountlng evidence that 1nteract;ve,,con-h . clear that pollutlon abatement and energy research have ‘
fllttlve processes occur in budgetlng. In 100k1ng at the stored major v1ctor1es, ‘at the apparent expense of water
pelitical strategles used by different ggencies in attempt-t ., projects and conservation programs. The phttern which ;
ing to.attain more appropriations, dne political scientist emerges is hardly surprising, given the very high priority'
. (Sharkansky 1965, 1968) has found that agencies vary recently achieved by pollution and energy programs, aid
T%K;“* ébhsiderably in.the aggre551veness ?b}sﬁacqulsltlveness'ﬁ © 7 the controvergy surroundlng many of the Tecent water \‘T’vﬁ‘*ﬂ
:;ig with wh1ch they seek funds. He also observed that highly . “‘prOJects‘eonducted by «the Army Corps of EngineeTs. ¥ -
A aggress1ve agencies usuall?*%row faster than’ agenc1esgyh1ch . * The question, then, is how to model this compet1t1ve,
are less acqu151t1ve. : 4 1nteraéﬁive process. And, if a model :can be developed ’ .
5 . 5. ) ) [ . R o 1 what are 1ts deductyve consequences? ! ’ 2 .

IRIC * -ipg = . <L L,
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A MODEL OF BUDGETARY COMPETITION \

e

. 2.

A model of essentially unrestrained competltlon
between two 1nteract1ng agoncies or programs may.be
written as:

[P, (Ly-X,)

1) AXt - c)-',Yt]Xt

(2) . BY

[Py (Ly-Yy) = € X (1Y,
where the variables X, and Y, are proportions of some
relevant budget total received by pzograms or agencies
"X" and "Y." The parameters1 L

share of the total bu

an Ly denote the maxima

get. whldhxthe agency would receive
in the absence of competltlon, assuming zero exogenous

inputs. These uppgr limits (Lx and Ly) are assumed to be
.constant for significant historical periods and are deter-

,mined by. the broad policy, objectives extant during the

establish®policy priorities for their aéencies/programs,

their administratpr's polixical skill, and similar factors

< éra~vand by the general ability of,the competitors to \
|
I
1

The parameters Px and Py denote .the general acquisi-
tiveness of X-rand Y, respectively, as budgetary players.
Descrlptlve adequacy imposes the constraxnt that -
Oc—ip '/ Py - 1.
greater 1s that agency s aggressiveness. in securlng its
optimal funding level, L

In general, the larger Py Or py, the

x or } ’ , :

.. . . T, -
Notice that as the model is written, the greéater -the
agency's acquisitiveness, the more rapidly it will tend Q

to approach some optimal share of ghe'budget. .This assump-
tiop has been suggested in at least two émpirical studies
(Sharkansky 1965, 1968). ‘

program is'likely .to have a greateﬁ success as a budgetary

In this context, an agency or

- e

bureaucratic infighting, who are higﬁly motivated and

’ . -
4 o s
A g o
< - n 1

A "parametér“ is, here, taken to mean a constant whose specnfic\

-

|s sed.

valpe will gary ‘depending upon the substantive example for wh?ch it

. 29 .
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articulate,political entrepreheurs. Alternatively, a
newly established agency or brogram with relatively um-
skilled or inexperienced leadership'ﬁoﬁld\tend to have a

™ lower effectiveness as a budgetary player‘for some
significant histgrical period. Finally, the parameter’cy

denotes the %atg‘at which Y competee against X, and ¢
denotes the rate of competition by X dgainst.f. fhesg‘@
parameters providé a measure of how significantly each

® agency encroaches on the other"s funds.\ .

The logic of the model is straightforwérd. It

asserts that in the absenceiof compeﬁition (¢, =c_ . =10),"

X

. Xt and Yt approach their upﬁer_limits (Lx and L;) agcord-
ing to, the logistic law: ’
- . 3) aX, = px(Lx-Xt)Xt N
s . 4 oY, = py(Ly-Yt)Yt. . - ’ -

Assumlng, of course, that 0 < p » Py < 1, Equations (3) -

and (4) produce the familiar S- curve typical of many d1f-

fusion processes® (Rapoport 1963 Bartholomew 1967 Coleman—
®

1964). _ . . :

. .. . §
For competitive processes, Cy and cy4are assumed to

be between zero and unity, and hence the larger either

-«

agency becomes, the greater its competitive impact on the
other.” There is nothlng in- “the structure of the process

which' 4mits-
other,

how much the agenc1es .can 1nf1uence each |

,In thls sense, then, the competition may be
characterazed as M"pure" or "unrestrained."

Equ111br1a for the system are obtalned as al%ays, by

settlng AK’ ='aY, = 0:
L d . £y . &
(5) .+ 0 = [;3‘*2(1.x y* -c Y*]X* : ’
‘»z--u,. e ass e ‘u--—-”—m—‘wﬁ:»o&» -*‘v.-»za“ T 4:__‘—~¢¢r‘c=:- L e R I
(6) 0= .Ipy(L,-Y*) - c'X*]X*. S

There are in fact four 51mu1taneous solutions for Equatlons
(5) and (6. Clearly,"* (5) is always true if X* = 0 and '

I N & 2 -

P

(6) is trueIiY Y* = 0. Hence, one equilibrium point

L is . )
- (7) (X*,Y%) = (0,0). .
If we use X* = 0 from (%) and, substitute into (6), we
obtain . ’ '
, ? ’ - .
- - - * N
(8) 0 = [p,(Ly-Y*) - c,0]Y*. . ,

“he right-hand.side of (8) will then equal zero if

Y* = Ly. ond
(9) TO(X*YR) =

. A second equilibrium point, thus, is

L). . i .
(o, y) . ‘

‘ - Les SR

Similarly, 0 from Equation (6){ and substg-

tute ﬁnto (5),'we ohtain °: |
4

if we use Y* =
#

|
:

§
(10) 0 = [P (L,-X4) - c 01X+, !
L

The right-hand side of (10) goes to zero if X* = Thus

a th1rd equilibrium point is

(11) (x*,ya) N (L0

»

A fourth equilibrium.point ogcﬁré when both X* and Y*

“<

are nonzero. We may find this point as' follows. First,

@, divide (5) by X* and (6) by Y* to obtain o ’ ’ ‘

N -

- (12)
(13)

—— .

0 =.px(Lx-¥*) - cyY*
2
o= py(Ly-Y*) - cxﬁ*.

. ' {

Equations (12) and (13) may thus _be rewritten as i ) LT
14 X* + c.Y* = p_L ,
(’) Py yro = Pxlx I G
" C XX+ pYA = p L. : T g
(1 c, X pyY pyly ) ’ .
Thd simultaneous solution of (14) and (15) for X* and Y*
_____thus produces a_ flnal _equilibrium point: . _ .+’ L .
" /. - - |p,{p, L “cyL ) p (p L -c L )
+ 6 O B _ ; e .
. ‘ yrx y'x . yrx y X .
- 3 .
B PR h ‘ " < . {5"6 >
) 5" i %oy ' ”
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Question I; If"the competitive process had the structure -?J
X, =X - bY R
. AYt = th - dXt, ’

what would its equilib’Jrium point(s) be?

. . 2
—_

To summarize, our four equilibriQ,are:

(X*,Y*)
(X*,Y*)
(X*,¥%),

(17) (0 0) ~

13

C(18), (0 L,) . , “

(19) L

2" (LX’ ) ° ’ * - ’

:

. »L
(pyLy cxly)
€yx PyPx™Cyx

. Net change ceases, then, under four” cond1t10n5'

P {p{Lx-cyLy) Py

]

(20) (X*;Y*) =

. | yP
\(1) when both agencies are e11m1nated, (2) when agency X
is eliminated and agency Y obtains its upper limit, Ly;
2 (3) when agency Y is eliminated and X achieves its optimal
level, Lx; ¢
level between zero and -their upper 1imit§'

and (4) when.both achieve some cohﬁetitive
\‘Given that.
three of the four p0551b111t1es end in elimination of:one

o \

or both. agenc1es, ¥t is clear that unrestralned budgetary -
~this unlimited -
« competition—with its rather extreme consequences—is -

£
F

‘competltlon is qu1te Darwinian, 1In addlt{on,

pnrealjstic in the context of cdntemporpry federal budgetingl
3Agencies and programs.in the real world are seldom totally
‘eliminated At worst they tend to move to some minimal .
devel of funding Wthh\they then malntaln year after year4

Ly

ThlS model might’ Well descrlbe budgetary competltlon
in polltlcal settlngs wh:ch are not highly bureaucratlzed‘w

It may descrlbe, for example, programmatic conflict 1n -
) newly 1n1tLated aggnq;es where priorities_ are_ not Wellz‘ - .
establlshed and bureaucratlc inertia has not yet Jnounted,

The qualltatlve behavior pf the,model is most easily
That is, rather than the -~

4

studled in thgwphase-space

. usual strategy of plotting X across time and Y acrosg .

. tlme, we will study Y as a functlon of Xt (or v1ce versa).

N t '

c-,'? hd

7°

- The principal question we hope to answer, then,

“assume that X, = a, then (X,,Y,) is on the AX =

In fact, whit we are dbing is projecting the three-
dimensional graph of Xt’ Yt,cand t onto“the Xt,Yt-plane.

Such a projection is often referred to as a "phase-portrait."

is:
ynder what’substantive conditions is each of the equilibria

reached7 What is the likelihood that one or both agencies,

may be e11m1nated, or that both agéncies will survive over
time?

[y S

- [y

If we set Equations (1) and~(2) to zerog, 'we obtain

two zero- zsoclznes for AX and AYt' For AXt = 0, these .
. zero- 1soc11nes are: ) ' - )
L]
(;1) - X =0 . -
o, P XS poL - I

. . x7t XX

(22) LY < + =
: y y

At any point along these two lines, we.are guaranteed by,

- definition that AXt = 0. And for AYt = 0, the zero- /
isoclines are: - . '
(23) 7t =0 . .

. -cy - * . :

4 Y ———-X + L - : :

A e L ,

“These Jlines ere'yery useful in determining the quaii—
tative behavior of the model. On the lines, by definition,
AXt and AYt But what happens to'AXt and AYt if
the}point (Xt,Yt) moves Qﬁf the zerodiseclinei?

are zero.

It is ea'sy to see that when X, ig to' the éight of its

zero-igsocline, AXt ig less than «zero. For -example, if we

0 isocline if

t . L

' C C C. .
o Y Y Y U N\se L
., Verify that 4X, = 0 by substituting rnto (1) :

‘:

C (prx-pxa)a

((26) AXt = px(Lx-a)a - < .
. y
(27) . p. Lo - po p.La + P.G ' i,
(28 “AX, = 0 -
) t | { 8
. 0

s




N . Thus, at any pQ1nt to

! the\flght of the Axt\
. in the phasegs ace; 4K is negat1$e¢:,‘f€§§11eft,.
. p051t1ve. Slgilarly,, z =;0 ;ero-;soclmgq,‘-:,
o AY i8 posztzve. *The studen£ 'hnuld cbnv1nce h1m/herse1f -

In effect 'then, the zero- 15Q£11nes//ﬁ
hg;g "pull" the point (Xt,Y )" toward themselves,<w1th Y .

e
of th1s assertion.

g : able.to move .only up *and down, X only" left and right. - v
These simultaneous "pulls" comblned determ1ne where = e
* ; (Xt,Y ) moves at t1me ted _ o v
. ‘ N ' - A
N ) W, hd
5 Question 2: Show that above the AYt isocline, AYt < 0 and below It - N
: . & . N :
. .
Yy > 0. s [ . . .
. -

= : i

If we know where a p01nt (xt’Yt) occurs in -the pha§e- ﬁf
. spage w1th respect .to the aX, = 0 and oY, =0 1soc11nes, '3 Sax
we can readily determlne what 1ts general traJectory w1lf““
be,. For example, if at time t the point (Xt,Y Y ;s above T
the AY, = 0 1sac11ne and to the left of the® AX =.0 iso-
cline, (Xt,Y ) will move to the rzght and down at time

K3

*

k-

t+l. This is 111ustrated 1n.E1gure S“helow. e e e e
The ¥ro-isoclines glven by Equations (22) and (24)
yleld six dlStlnCt geometries in ‘the phase-space. There
are three p0551b111t1es which.occur when the slope of the <
‘Axt = 0 isocline is greater than the slppe of the aY, =0 o
s S 8§%%% . . Yo 9
Qo . ‘)";;-mjﬁf,.2>:~e~“; ..... R i B S e, I

~TAibrium p01nt is never stable:

. t+VYt+I-
» : .

. Figure 3. Zero-isoclines for AX and AY , with resuit»ng
- motlon of (Xt,Ye‘) illpstrated. .

isoclins. And three possibilities exist where the opp051te

relationsh1p between the slopes is true. pAll six are
illustrated below, along with the qu£}¢€§:1ve behavior of
(Xt,Y ) which ‘ocdurs with each geometry:’ s

Inspection of Flgure 4 reveals several features of .
Eg system s dynamics. Notice first that the {0,0) tequi-
under no circumstance will

) compet1t10n betweqn agen€1es X and Y end in, the e11m1nat10n

of béth

The (0 Ly) eqdilibrium is always obtalned in III and
¥ and’sometimes in I (dependlng on 1n1tlal coénditions).

Not1ce ‘that in both 111 and V the AY

= 0 isocline ‘inter-

sects the Y-axis above the Y- 1ntersect10n of the AX 0
1soc11ﬁb That- s N
N prx ) “ . \' t N ;
33 L = ==
g .”) y Cyw . . =10




e .

Slope for AXt = 0 Isocline:
5 I (-p /c.) < (-¢c /p) -
. Xy Xy .

. B @ 3
. Iv ' v . VI

0 lIsocline < Slope for AY[ =

Slope for AX = 0 Isocline > Slope for AY = 0 Isocline:
; (v, /c) > (-c /p ) f .
C . . i ‘Y -~
Y I ‘
[ ¢
®y
O/

),

AP AT 5
.

Flgure 4. Possible geometrues/and resulting qualitative i
sbehaviors of the zero-isoclines for the model (equilibria are

oy circled).” '
i ) . . »
3 . \

or & X i o
R 34 c L > eL .
: '(,) yly * P#

. Purther, in III and V, the X-intercept of the AX =0
. 1soc11ne is to the right of the X-intercépt-of the aX, =

P 1soc11ne That is } .

‘S\’ -

: P, L .

%.;[mc SR . .
" .w»,\ ,4“&' ". nte <AL t‘ .. .,;' . -

Laggre551veness of agg;cy X, and L,

or

(36) Cyly < PyLy-

In fact, III and V ere the only geometries for which
both. 1nequallt1es hold

We may deduce, then, that the

.(0,L ) equilibrium p01nt is stable throughout the unit

phase space-if two conditions hold:

.(37) prx,< CyLy -

8 L" -
(3') c < pyly- .

Al L34

By a slmllar compatison of the geometrles of zero-

isocllnes the (L ,0) eqdlllbrlum may be seen to be stable

if oo

{39) prx > CyLy , " . . 1

(40) CxLx > pyLy' L

The remaining equilibrium“$s_s#able if .

L4 Pyly > € Ly ‘

(42) pyLy > ¢ Ly o8 ;- - .

. . . . y

(433“ pny > cyc} . N

\‘@::t -

but is unstable if the inequality in (43)“55 reversed.
. A .
We npow have a complete analysis of the dynamics of the

system within the 0 < X¢» Yy < 1 state space.

®

These conditions are easily given substantive inter-
pretation. Ré;all that p, is interpreted as the
is essentially a
position oﬁgé with respect to all
Jther relevant budgetary, players. The‘term (p L ) may
thus be conceptualized as the net political acquzsztzveﬁess-

of X as a budgetary player.

measure &f the maxim

In simple terﬁ?; (prx)

measures the agency's budgetary clout. Slnce the parameter

Cx is an expression of X's impact on Y,

be” interpreted as tgf net tombetitive

.

the term ch may
~ X
et of <k on the

12

. \ ’
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budgetary succese of Y. Sim¥lar intempretations hold for predicted by the model. Figure 11 ekhibits some of the
the terms pyL and c. L. . ) typical deterministic histories which are generated by the

y yy'
del. .
Given these interpretations, InequaTities (37) through moce ’

#” (43) suggest the following suBstantive conclusions: Figure 5.

-

1. Agency X eliminates Y if: the net acquisitive-
ness of X exceeds the competitive impact of
agency Y (p L, > <y L ), and if the netf .

w~acqu151t1veness of Y is 1nsuff1c1ent to defend

3 adequately agdinst compet1t1on by X (c L > p L )
" Typical phase-portraits are gxhibited in F1gures

5 and 6 below. ool - " -
; W

2. Agency Y eliminates X if! the ‘above inequalities
are reversed. That 1s, the acqu151t1veness of Y
overcomes the ﬁompet1t1ve 1mpact of X,gugble X
lacks sufficient clopt to defend adequately
agalnst encroachment by Y. Phase-portraits

resulting from this set of p011t1ca1 conditions s

are exhibited ine Figure 7 an3 8 . .
. &£ .
Agencies Xcgnd Y ‘survive: 1f'both Jre strong *

.enough to defend adequately against encroachment
sby the other and if the effects of competition'
are not so{ﬁreat as to- dest%bxilze the agenc1es"t
1nteractton {p yP 5 cyc:) Figure 10 provides a
typical phage- por rait when. the agenc1es.manage
mutual chx1stence - When compeﬁgt1on becomes
suff1c1ent1y 1ntense, however, 1} tends to de-
stabilize even thlS Sl!uatxdﬁﬁand the result is
the e11m1nat1on of one~agency or the other. As
F1gure 9 1lrustrates, initisl eond1t1ons deter-
m1ne the ultimate, outcome, with the relat1ve1y

stronger agency at time.t = 0 finally preva111ng

. — N R e °
It is apparent érom these ph\\iﬁportra1ts of the model~ °
| that the variety of h1stor1es may be- generated for the ’ . 5 and 6. :
igures 5 and X ellmlnates Y. For both > cy L .
competing agencies. While all of the time series which . and cxly 3 p\{Ly, but in Figure 5 Pny < eyax, wf. fo thd reverse
) are p0551b1e cannot be repnesented here, it is instructive is tr"e‘“‘F gure 6.

to presen; several of ‘the more common 1nferact10n patterns

13
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T Questiofi 3': In Figure 7, one trajectory in the phase- space is marked C “igure 9. . N )
"@.U  Draw the approxlmate time- paths for Xt and Yt‘écross tume for -6 i ¢
this phase- portrait,” . L. ~ *
N ¢ P Px - 0‘3 -~
= i : z p, = 0.3 -
. ° .
Figure 7. ) : ) S
e 7. e L ¢p= 0.5 \
’ . c, = 0.
a * <
) Py = 0.3 ., = 0.3
.p, = 0.4 . .
Y Lo L =0.% |
) |
c; = 0.9 { C - |
c.=0.8 0.6 o]
! L = 0.2 / -
x 1] . .
) Ly = 0.5 ~ Figure ,10.- . ) N i
> i
0.6 }. ; P
: Px = 02
. . p. = 0.5
3 b ~ y R
- L]
- "¢, = 0.3
. : .. Y, 0.3 | .° _
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) i Figures 9 and 10. Destabilizing -competition and mutual
e, - ol coexistence. .For both Pxlx,> ¢ yly and pyly > cyly, but the
e 0 effects of competition are much mire severs in. Figure 9, where
. » b .
A . €y, pypx. For Figure ‘10 p P > € Sy . )
LT . t (_ .
3 Figurés 7 and 8. Y elimlnates X, ove: time. For both “ - ‘ ‘ .- ‘
prx < cyly and cxlx <'p Ly, But in Figure 7 pypx < cyex, while - . . \ -
the reverse is true in Figure 8. . . . 15 ot N . N 16 L
i s . ’ < . %%
. - 3 o o o"’m R > 3 tg;
. : M L ’ . ‘O 3, - ; e .,
o N ~ ;".\5«3»}’,’, ot EA 3 o




Patterns of Mutual Success
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i Fféu}e 11. Histories, of appropriations for competing agenctes,
P as budget shares.,, genefated by the wodel .
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.and even that can easily become quite 1ntractab1e. Sub-
stantively, 1ncrea51ng the number of direct competltors
o7 ) 18

' 3. CONCLUSION

o ' & - -

o 1 - .
~—

The incremental theory of budgeting derives from a
’
well-established literature on human behavior in complex
organizations. ~ It shéuld.be stressed that in this analysis

no qflarrel has been taken with the view that administrative
decision makers necessarlly work under bureaucratic con-
straints. : y *

The criticisms o? budgetary incremenLalism suggested
here come not from these ideas, but from the way in whigh .
they have been applied to the study of budgetary ?blitics. ot
The appropriations process has tended to lose one L
most interesting qualities

of its
the fact that it is polztzcal
Budgeting Jbecomes little else than a compartmentallzed
series of/iureaucratlc-routlnes.

are overlookéed.

Competition. and conflict
Political interactioncand fiscal inter-
dependencies are ignored. And thc shape of the budget
becomes dependent on little €lse except the passagd of
time. _In fact the | 1ncrementa1 model bears little resem-
blance to the tactical maneuvers and political stratagems
qua11tat1ve1y descrlbed in the "classic" budgetary stud1es
“5f Fenno or W11davsky ’ .

The modelggresented ing;his module is an attempt .to
express the .dynamics of the appropriations process, in
terms. which are more con51stent with a view of p011t1cs as;a

inherently conflictive and necessarlly 1nterdependent. ﬁ
have focused onjjthe interactions of two competing programs,
agenc1es or departments.

ﬁhlleﬁt e analysis 4"

It is worth emphasizing that

oes not depend critically op the

presence of only two competitors, tncreas%ng the number of - .[
players is not without™consequence.- -From a technical per-

spective, ingreasing the cardinality of states'in~a system,
partlcularly if the system i$ nonlinear, can make 1t qu1te
difficult to obtain a global-stablllty analysis *of the
system.

-

~ Y

Usually a local stability ana1y51s must suffice, - )

T T T i 4 ]
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_will-produce an ihcreasingly rich political fabric, where ‘ ‘ 4. ANSWERS TO QUESTIONS - -
. a’I wide variety of dynamics may be exhibited, . . . .
' <L . . ’ 1. The system is 1i th f it ilibri
In the sense ‘of La Porte (1975) or Brunner and e y(‘ em |; inear, erefore it can have ?nly one ec!utll rium .
s : oint (X*,Y*
. Brewer 1971), increasing the number of competitors (and ,— poin ? . ) -
* “hence the level of interdependence in the process) o 0 = aX* - byx .
naturally increases ‘the probability of generating unantici- : (2) 0 = cY* - dx* ' - . |
3 p%ed congequences by only small modifications of the ‘ . )
i - Simul taneous solution of (1) and (2) yields (X*,Y*) = (0,0).
-4 Qarameters of the process or small perturbatlons of its .
. . Note that in this competltlve process, net change;’ceases only .

b , States. s ® - - ; !
- N ) when both players are ellmxnated altogether.

, It should be stressed, finally, that competitive - ,
“2. The zero-isocline for

o

processes can result in <neremental as well as nonincremental

T outcomds. Im the r.no.dels presented here_, as the competitors ) ’ AY. =[p (L -Y) - ¢ X.]¥ -
capproach an equiliﬁrium each becomes able to maintain a ® . t Syt et
" . constant proportion of the total budget. The _time-path _is, again, . y )
; wh1ch results is descmpttvely incremental, since each is : Gy . % X L T ) ‘-
* _‘ able to maintain its ‘Lfan' share! over its existing 'base" : t, Pyt Y . .
R each‘ year. The process which is gene}ratlng these hlstorles, ' ’ o ) ) '
Y however, 1-5 not an incremental decisional strateg&y. Rather,: Thus ?henﬂ . . . . .
) it is a conflicfive,"’“’interactive process in which the . . Y. =a, X = M ’ "
z'* 'competltors have moved. over time to fiscal p051t10ns which . * ¢ “x . ' :
.;\ they are able to defend each year. Even 7’f one observes a ) _"on the zero-isocline.' If we increment Y, by o, and. retain’ou_r
P descrzpttvely tncremental ttme series, it 18 not posseble X, value, o ‘ ,
- to deduce that an tncremental process ge}zerated the observed y . ’ ’ . -
hzstory of appropz:uztwns ) . . . . by, = [ ) (++G)} .. (p.L P a) 07*0) e
On the other hand there are many examples ‘of budget- : . ’
ing outcomes which do not appear to exhibit an incremental ' - v - Co
s = (p,L, - pa-p0+pL +pa)cd)- ©
pattern of change. ThlS 1nvest1gat10n, therefore, has . ’ Yy v Y ~ Y Y Y \ -
assumed that the dflocation of resource is a coriflictive . o . ) . i
-process whose central feature is interdependence. The / 3 ' N = (-py@) fa40). ¥ ) ) .
é_&m’_“ resulting model is far from being a complete picturé of l " Thus, above the aY, = 0 .isocline, Z\Yt < 0. Similarly, degrement ey ‘
T / budgeting, but 1t does at least provide a dynamic §tructure f Y, by © proau“:es BY, = +p.0; thus AY, > 0 for Y, below the , .
by which sonme clearly non1ncrementa1 outcomes may be . , oY, = 0 isocline. - L . :
partially ‘explained, T . 0 ' '
“- ( , : Lo ) a 3. Notice in Figu.re'7 that )(t constantly decays toward ‘zero, while
- ' . . - a . Lo Y, begins at about 0.1, decreas€s skightly, then Increase§’ to 035. o
x oo di T . . 19 ‘ - The tirr!e-peths would approximately be‘:' ' ( N
v T Lx ‘ ; . . A - -8 T <20 .
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