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Katbarine L. Bradbury
Eelen F. Ladd
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John Yinger

l{orking Paper No. I{&3-10
ABSTRACT

Equalizing the fiacal resources available to tbe etate's 351 citiee
and twug has long been a najor goal of state aid to local governments in
Uaesachusetts. The Comonwealthre stringent tax linitation mesaure,
Propoaitioo' 2 Ll2, droatically increaeei the inportance of this goal.
under the propositionre reetrictione, cities sucb as sonerville and
Lasrence nhich have enall per capita tar baeeg can raise only one third or
one fourth the €@ouat of property taxes per capita raieed by wealthy
coununitiee guch aa Dover or t{ellesley. Furthemore, the &ount of tax
revenues a comunity ie permitted to raise takes uo account of differences
across comunities in the coet of providing a given package of public
eervices.

thia paper first demonstratee how to measure the extent to which local
public orpenditures vary acroos conmunities in response to variations in
conn'unity characterietics outgide the control of local officials. Our
results ghos that these uncontrollable costs vary greatly across
lLaeeachuaetts coomunitiee. Per capita costs of providiug all local public
aervicee raage frou 30 perceut below averege to 38 percent above average,
fo'r eranple, and per capita coets of providing non-ichool services range
fron 12 Percent belm average to 53 percent above average. In addition,
the paper ahors how theee coet (on equivalently eervice-need) differences
can be incorporated into local aid distribution formulae.

The paper does oot present a specific proposal for the distribution of
state aid in llaesachueetts. Iastead it providee a flerible frmework for
designing state aid progres to offeet tbe cost and rerrenue disadvantages
faced by uany citieg aad tovns. The franework cau be ueed to design state
aid prograe that offeet coet dieadvantagea alone or both cost and re\renue
disadvautageg. rt can also be used to deeign either incremental or
compreheasive equalizing aid progras, witb varying degreee of
equalization.
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Iutroduction

In fiscal year lg8i the Btate government in Massachueetts will provide

ouer $l.E billioa of direct aid to the etatere 351 cities and towns. over
t

bslf of theec funds will help local comunities finance public education,

vhile tbe reat cau be ueed for a variety of local. public services euch as

public aafety, eanitation, and recreation. Although state aid has played

an iuportant role in increasing tbe level of financial resources available

to all cities and towae and equalizing the resources among communities,

aignificant disparitiea continue to erist between conmunities, with sone

placee finding it increasingly difficult to provide adequate lerrels of

basic pubric services. rn this paper we look at the way local aid is
currentl.y distributed, and present a franework for deeigning uew more

equalizing diatribution formulae.

Local governilente in Uaaeachusetts are responsibl.e for providing a

long liet of public eervicee, but their sourceg of rerrenue are aeverely

linited by staBe 18r. Propoeition 2 U2 haa recent,ly restricted local

goverrmeutsr ability to raise rEvenue fron the only two taxes available to

tbem, the ProPerty tsx and the motor vehicle excise tax. The proposition

restricts ProPerty tax rates to 2 ll2 percent and also lirnitg the annual

groeth of property tar collections. It alao Linits motor vehicle excise

tax rates to less than half their pre-propoeition z rlz revel..

Given these limitatione, the anount of revenue any local government

caa raiae dependa on factore beyond ite control. The prinary factor, of
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course, ia the value of taxable property vithin its boundariee. Some

suburbau comunitiee such ag llestou and Dover are blesged sitb a large

proportion of erpeuaive homes, aud other placee, such as Burlinggon, have

high-value conmercial or induetrial facilitiea sithin their boundaries.

Others, however, including llauy of the statets older citiea and towne have

relatively sna11 property tar baeeg iu relation to their populatiion

because soue of their factories have cloeed, some of their storeg have

moved to the suburba, aud much of their houaiag is relatively inqxpenaive.

comunities euch as Lorell, souerville, aud Fall River, for erampre, can

raise only one third to one fourth tbe oount of property tares per capita

raised by wealthy cor"rnunities.

Table I denoostrates that tbe abitity to raiee re\reuue varieg

trenendoualy oong tbe. statere cities aud towaa. ru f iecal year l9&r,

the average corrnunity can raiee $758 per reeident prior to the receipt of

state aid. (See notes to Table I for definitiou of osn-raised revenue)

Eowever, 16 cor"'nunitiea (sith ll percent of the rtatere populatiqn) can

raise leas tban ll2 of, that mount, rhile 102 comunities (sitU two-fifthe

of the staters population) can raiee leea than three-quartero of the state

average. At the same time,63 comuuitiee (ritU ll pereent of the staterg

population) are able to raise over 25 percent more revenue per person thau

the state average.

state aid hag grown in inportance in recent years; it hae mote than

doubled siace 1975' and increased by over 40 perceot aince l9S. Ih.rriug

t'he eame period, and particularly since the paaeage of propoeitiot 2 Ll2,
state aid hae financed an increaaing ehare of local government

erpendituree. rn fiecal year 1982, tbe lateet year for which
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comPrehensive data are available, state aid accounted for 32 percent of
local spending.

The data on the righthaod eide of Table I indicate th8t state aid hae

played a aignificant role iu equalizing fiecal regourcea eoDg

co"t uuities. Total re\renue per capita available to locel governuga3s

(including state aid) ehovs lees variatiou acroEs comunities Eh$n locally
raised revenue. Neverthelese, eignificsnt disparitiee renaiu; 4J citiee
and towns (witn 17 percent of the etater e populatiou) have available total
per capita financial resources that are legs thsu 75 percent of the state

average. At the sane tine 40 comunities (rith 4 perceut of thei gtatere

populatiou) have resource levele that 8re 8t 1e88t 25 percent mote than

the state average. For exaople, thie year sonernille vill be abl.e to

spend only $750 per capita, rhile Burlington can epend about 91400 per

Person, and lleston approxinately $1s0. Although divereity a6ong citiee
and towns in the actual nir of servicee provided ig aa important element

of our governnental syeten, diveraity iu public eenrice provisioo ceuaed

solely by difference in the aount of financial resources availaible is
undes irable.

The principle of dietributing more gtate aid to counuaities uitb fever

fiscal resources ie well eetablished. Io uaseachueette the so-called

lottery foruula, and the najor educationsl aid foruuls, chapter 70, both

explicitly provide more aid to cities and toyns sith g'Esller per capita

ProPerty tar baees. Equalizing fiecal reeourcee alone, how*erJ vil1 not

guarantee that conrnunitieg caa provide equal lerrels of public genricea.

As we show belos, the costs of providing public eenices vary 
f

substantially aong Maeeacbusettsr cities and tovae. Thus even though tro
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co@unities Day have the eame level of fiecal resources, one cor,r-unity may

have higher costs and, hence, wirl not be able to buy as nany public

eervicee ae the other. Eence a more comprehensive approach to

equalization vould offset cost differences as well as resource

differences.

Ife emphasize, however, that state aid ehould not compensate for all
cost differences. It ghould not offeet coet differences due, for exanple,

to misnanag€ment or inefficiency. Furthernore, Borne aspecte of the cost

of public servicee, such as public aployeesr wage levels, are determined

by local governmeots; Btate aid should uot undercut local government

incentives to keep theee costs uuder control. Instead, state aid should

be used to offset only those aspects of the cost of public services that

caonot be influenced by local governments.

Iu the following eections of this paper, we measure the nagnitude of

the cost differences that are beyond the control of local governments, and

ehow several ways to incorporate then into state aid formulas.

The llagnitude and Measur€ment of Cost Differences

In this section we first define the concept of cost differences and

illustrate that they are too large to ignore. Ife then explain in detail
how ve meaeured then,

Definition of Coet Differeucea

To measure cost differencee, it is important to distinguieh between

public epending and public service or output levels. public spending
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refers to the doller total of the nunicipal budget. Public output refera

to the results of pubric epending, euch ae fire protection, veekly garbage

pick-ups, or public echool children learuing arithmetic. rn general, the

level of public apending in each comunity depende both on the level of

public outPut provided by local voters and on the costg per unit of public

outPut.

The coet of providing any giveu lwel of public output depends ou some

factore under the control of local governneute, and other factori largely

out of their control. The organization of public production ie generally

deteruined by local gover ment officiale. For exople, local gover neotg

have control over the nunber of people aeeigned to each police p4tro1 car

or garbage truck, and the decieion to computexLze the tax department.

They have little control, however, over the local environment yhich also

can have a large irnpact on the cost of providing public servicegi The

coet of providing a given level of fire protection, for exmple, is higher

in a co'nrnunity with deneely packed froe houees, or yith tall bulldinge,

than in a cott'-unity lrith brick houeee on one-acre lots. rn order to

achieve the same lwel of fire protection (meaeured perhaps ae ttie

probability of any resident erperiencing a $l0,ooo fire loss), more money

for extra firenen and equipnent has to be spent in the deneer connunity.

Education offers anotber exopre of the role of the environment in
inf luencing costs. More teacherg, aod often special progr@8r 8t€

necessary to provide educetion in a comuoity nhere relatively E4oy

children participate in raedial, special, vocational, or bilingual

educatiou progrrms.
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Fron the PersPective of state policy, only the uncontrol.lable cost

differences tre relevant. Eence, we uge the tem cost differenceg

tbroughout this paPer to refer to cost differences outside the control of

local officiale. fhese environnental cogt factors are so,metines eaid to

indicate a comunityrB rrneedetr. A city with a lot of counuters, for

ermple' oeeds to epend more per capita than other cities to provide the

same level of public eafety services for its residente. In other words, a

8tat€Dent about ttneedst' can be interpreted as a Btatoent about local

public production costs.

Before providing a detailed explanation of our methodology for

estimating the uagnitude of these environmental coet factors in each city

and town in llaesachusette, we present a brief overview of our results.

Thege results indicate that cost differences arDong the cities and towns of

Haaeachusetts are too large to be ignored in the design of state aid

Progra88.

Size of Coet Differencee acrosg llaesachusette Conmunities

Table 2 preeents tro separate cogt indexes. The first represents the

total uncontrollable coste of providing a given level of all local public

eervices, iucluding elaentary and secondary education, in each corrrrnunity

relative to that in the average comrqunity. The second index representg

the relative coet of providing uon-echool services. As discussed further



- 8-

Table 2

Cost Indexes for Maesachugetts Cities and Tovug

I .53
L.52
r .43
l.3g
1.28
L.Z5
r.24
L.23
1.23
L.22
I .20
I.lg
I.lg
I.lg
I .19
I .17
I .17
I .16
r .16
I .15
l.l5
r .15
I .15
I .14
I .13
I .13
I .r3
L.L2
l.ll
l.ll
I .11
r .10
1.10
I .10
r.l0
1.10
l.0g
l.0g
I .09
l.0g
l.0g
r.09
1.08
l.0g

Total Cost Inder Non-School Cogt Inder

Boston
Canbridge
Smerville
Cbelsea
Ayer
Lawrence
Everett
Burlington
Hul1
Brockton
Malden
I{ilningron
Dunstable
Hanover
Springf ie 1d
Monroe
Braintree
Bedford
I{or ces t er
Losell
West Bridgewater
I{inthrop
Lynn
l{atertown
Provincetown
Revere
Newburyport
I{iuchendon
North Reading
Brookline
Southborough
Whitnan
Norwood
Saugue
Medway
Maynard
Lynnfield
Huntington
Medford
Bil I erica
Colrain
Ifaltha
Dedhan
Arliugton

Caobridge
Boeton
Smerville
Cheleea
Everett
Brookline
Uelden
Lawrence
Provincetown
I{atertoyn
tlinthrop
Iforcester
Springf ie ld
Arlington
Medford
Walthen
Lowel I
Nantucket
Neston
Salen
Revere
Quincy
Lynn
Belmout
Brockton
Nes Aehford
Fa11 River
Braintree
l{e11es 1ey
Eolyoke
Haynard
Norwood
Burlingtou
Barnatable
Dedha
Saugue
lfoburn
Svopecott
Honroe
llelro se
Fitchburg
Pitrsfield
Nevburyport
Danvere

l.3g
I .36
L.32
1 .31
r.27
L.2L
I .20
I .19
I .17
I .17
l.l7
I .16
I .16
I .16
I .16
I .16
I .14
r .13
I .13
r .13
I .13
I .13
l.l2
I .12
I .12
l.ll
I .11
l.ll
I.ll
1.10
1.10
I .10
l.l0
l.l0
l.0g
I .09
l.0g
I .09
1.09
1.09
1.08
l.0g
l.0g
r.08
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Table 2 (con't)

for llaeeachusetta Cities and Towns

Total Cost Inder Non-School Gost Index

Eangon
Fall River
Avon
Toprfield
Ifeetmingter
ltanef ield
lfinchester
Sudbtrry
Bolyoke
Attleborough
Eaet Eridgesater
Berlin
Woburn
lliddleton
Canton
Middleborough
Pittsfield
Metrose
Mil lvil 1e
Quiucy
Concord
Nm Bedford
Sala
Belnont
Forborough
Eaverhil 1
Georgetown
Nevton
Rehoboth
Sturbridge
Danvers
llontgmery
Randolph
lleetwood
Barngtable
Seekonk
Lexington
Northborough
Petersh@
Ifarren
Stos
llegtf ord
Gobaaset
Salirbury

Eadley 1.08
Gosnold 1.08
I{akef ield f .0 8
Gl.oucester I .0 8
Eull 1.08
Great Barrington 1.08
New Bedford 1.08
Bedford 1.07
Beverly I .07
CLinton I.07
Marblehead 1.07
Greenfield 1.07
North Readiag 1.07
Franinghan 1.07
Lynnfield 1.06
I{ellf leet 1.06
Wiuchester 1.06
Eaverhil l I .06
North Adan 1.06
Milton I .05
Natick 1.05
Needhan I .05
I{ilnington I .05
West Springfield f.05
Lenox 1.05
Attleborough 1.04
Southborough 1.04
Stoneham 1.04
Concord 1.04
Lerington 1.04
Peabody 1.04
Nahant 1.04
Rowe 1.04
Taunton 1.04
Oak Bluff s 1.04
Gardner I .03
I{eyrnouth 1.03
Rockland 1.03
Erving 1.03
Hanover 1.03
Tiebury 1.03
Warren 1.03
Caoton 1.03
Orleans 1.03

1.09
I .07
I .07
I .07
I .07
I .07
I .07
I .07
I .07
I .07
I .06
I .06
1.06
I .06
I .06
1.06
1.06
I .06
I .06
1.06
1.06
1.06
r.05
r .05
1.05
I .05
I .05
1.05
I .05
1.05
I .05
I .05
1.05
1.05
I .05
I .05
I .05
1.05
r .05
r .05
1.05
1.05
1.04
1.04
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Table 2 (con't)

Cost Indexes for lleeaachusetta Cities and Towne

Total Gost Index Nou-School Coet Inder

Bolton
Natick
Gloucester
Eolbrook
Ashburnho
North Brookfield
Phil lipstown
Rockland
Actou
lfakef ield
Abington
Great Barrington
Eingho
Wareha
Marshf ie ld
Tewksbury
Dighton
Peabody
North Ado
Walee
Chelueford
Florida
Bellinghm
Rusge I I
New Salen
Stoughton
I{eymouth
Duxbury
Franingha
Needhm
Nantucket
Merrinac
Swampscott
I{alpole
Beverly
Eubbardeton
Scituate
Clarksburg
f,ol lieton
Aneebury
North Attleborough
Norwell
Srangea
Raynhan

I .04
r.04
I .04
I .04
I .04
1.04
I .04
1.04
r.04
r.04
I .04
1.04
r.04
I .04
1.03
r ,03
r .03
I .03
r.03
r .03
1.03
1.03
r .03
r.03
I .03
r .03
I .03
1.03
r .03
I .02
I .02
1.02
1.02
1.02
1.02
I .02
I .02
1.02
I .02
1.02
I .02
1.02
r.02
1.02

Cbicopee
Stockbridge
Edgartown
Lemineter
Arhol
Eiogho
Avon
Shelburne
Ifest Bridgeryater
tleetnioater
Cohasaet
Eardsick
North Attleborough
Eaatho
lloatague
Bockport
Ifebgt er
Willianatown
llarion
Ifeatsood
Hethuen
Randolph
Truro
Ados

r .03
1.03
I .03
1.03
I .02
I .02
I .02
I .02
I .02
1.02
1.02
L.02
1.02
I .02
I .02
I .02
I .02
I .02
1.02
I .02
I .01
I .01
I .01
I .01
I .01
r .01
I .01
I .0r
r .01
1 .0r
r.0l
I .00
1.00
I .00
1.00
I .00
1.00
I .00
1.00
1.00
1.00
1.00
1.00
1.00

Cuuington
Northhapton
Whitmao
Yarnouth
Winchendon
Milford
Deerf ie ld
Seekonk
Fairbaven
lliddleborough
Nc Salen
Ilarebm
Colrain
Auburn
Northbridge
Falnouth
Paluer
Plyuoutb
Readiag
Sandiefield
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Table 2 (conrt)

Cogt Inderee for Maseachusetts Citiee and Towns

Total Coat Index Non-School Coet Index

Shelburae
Franklia
llel les 1ey
Boxford
arbol
Clinton
Rowe
N*bury
Eudeon
Elackatone
Dlarblehead
Andover
Aehby
Readiog
Plymouth
Milford
Ifeatborough
Penbroke
Sheffield
Sutton
Gheeter
Greenfield
Northbridge
Itellf leet
Goehen
llarion
Plynpto!
tongmeadov
New Braintree
Douglae
Eadley
Lunenburg
Stoneham
Tanntoa
Falnouth
Grovelaud
Tyngeborough
Auburn
llethuen
Mootague
Orange
Sharon
l{eet lferbury
Eardwick

I .02
1.02
I .02
I .02
I .02
I .02
1.02
I .01
I .01
I .01
1.01
I .01
I .01
I .01
I .01
I .01
I .01
I .01
I .01
I .01
I .00
1.00
I .00
1.00
I .00
I .00
I .00
I .00
I .00
r.00
1.00
1.00
I .00
1.00
1.00
I .00
1.00
1.00
1.00
I .00

.99

.99

.99

.99

Sheffield 1.00
tlestport I .00
Gonway 1.00
Manchester 1.00
Sturbridge 1.00
I{alpole 1.0
Wil liansburg I .00
Anheret .99
Irleeton .99
Chatham .99
Cheeterfield .99
Andover .99
Foxborough .99
lfestborough .99
Ameebury .99
Eeeex .99
Bolton .99
Northborough .99
Orange .99
Scituate .99
Middleron .98
Abington .98
Marlborough .98
East Bridgeuater .98
Lee .98
Mansfield .98
Millville .98
North Brookfield .98
Dighton .98
Bourne .98
Lancaster .98
North Andover .98
Urbridge .98
Mashpee .98
Peterehd .98
Aehburnhsm .98
Blackstone .98
Dalton .98
Dartmouth .98
East Longmeadov .98
Uerrinac .98
Nenbury .98
Swaneea .98
Eolbrook .98
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Table 2 (con't)

Cost Indereg for llaseachusets Citieg and Tosne

Total Coet Inde:r Non-School Coet Index

Palmer
Fitchburg
Spencer
Cheaterf ield
Oxford
Ashland
llancheEter
Brookfield
Buckland
Eaat Brookfield
Lakevil 1e
Eopkinton
Rowley
lledf ield
Somereet
Townsead
Truro
Chicopee
Freetown
Millbury
Upton
I{il liansburg
Barre
Easthan
Pepperell
Plainfield
I{ende11
Leminster
Berkley
Blandford
Fairhaven
Mil li s
Rocheater
Lenor
Litt leton
I{ayland
Eaaton
Ney Aehford
Charlenont
Lee
l{arlborough
I{est Springfield
Dracut
Groton

Rueee 11
Stoughton
f,udson
HuntiBgton
Ipawich
Sunderland
Whately
Bil lerica
Eaethanpto
P lainf ie ld
Saliebury
Longmeadov
ldarehf ie 1d
Uillbury
Groton
Hopedale
Eingdale
Buckland
Lakevil le
Plynpton
Aehland
Somereet
Weetfield
Ashf ie ld
Barre
Cbarlemont
KingstoD
Ns Braintree
Royaleton
Hancock
Ayer
Earley
Shirl ey
Sudbury
Upton
Cheater
Earsich
Granville
Brookf ie ld
Chelneford
Egroont
Laneeborough
l{arsick
Douglaa

.99

.99

.99

.99

.99

.99

.99

.99

.99

.99

.99

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.98

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.98

.98

.98

.98

.98

.98

.98

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96
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Table 2 (contt)

Coet Indereg for Maesachusette Cities and Towns

Total Coet Inder Non-School Cost Index

Empden
Eolland
Sterling
llebgter
Gardner
Mendon
Stockbridge
l{estpor t
lfilbrahm
llattapoisett
Gosnold
Kingston
I{esthapton
Crrmnriaggoo
Eaat Longneadow
Eopedale
Bourne
0akho
Royaleton
Princeton
Tisbury
Charlton
Dalton
Bancock
Norfolk
Savoy
Eeath
Norton
Southwick
Granby
Tenpleton
Tolland
Brinfield
Sherborn
Oak 8luffg
Graaville
Dover
Ifeston
Deerf ie ld
Urbridge
Eavley
Bernerdeton
Iforth Aadover
Acushnet

.97

.97

.97

.97

.97

.97

.97

.97

.97

.97

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.96

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

Eopkinton .96
lliddl ef ie ld .96
Nery Marlborough .96
Oakham .96
Spencer .96
Franklin .96
Medway .96
Berlin .95
Shrewsbury .95
I{renthm .95
Goehen .95
Hanilton .95
Lincoln .95
tyringham .95
I{eetf ord .95
Blandford .95
Dennis .95
Townsend .95
Littleton .95
Norwell .95
Acton .95
Bernsrdston .95
Mendon .95
Ifayland .95
Eeath .95
Rehoboth .95
Northfield .95
Ware .95
Becket .95
Templeton .95
Grafton .95
Monson .95
Tewksbury .95
I{est Boyleton .95
llount lfashington .95
ciIl .95
Rowley ,95
Boylston .94
Dudley .94
Sutton .94
Ludlow .94
llattapoisett .94
Sbaron .94
Wendell .94
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Table 2 (cont t)

for l{asaachusettr Citieg and Tosne

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

Total Cost Index l{on-School Coet Inder

Carver
Ipewich
Otie
P lainvil 1e
cil 1
Grafton
Leicester
Carliele
Eoilton
Lanesborough
Eingdale
I{eet Brookfield
I{reutho
Aehf ie ld
Edgartown
Eseex
Monson
Erving
Dartmouth
Earvich
Southopton
Halifar
Milton
Lancaater
Rockport
Yarmouth
Sandsich
Egremont
Eolden
Northaptou
Nahant
Adane
Southbridge
tlorthington
Orleans
Cheshire
Northf ield
Sandigfie ld
Dudley
ltaehpee
Conway
Ludloy
Leydeo
Boylston

.95

.95

.95

.95

.95

.95

.95

.94

.94

.94

.94

.94

.94

.94

.94

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.92

.92

.92

.92

.92

.92

.92

.92

.92

.91

.91

.91

.91

.91

Alford
Eaneon
Tyngeborough
Dledf ie ld
Raynho
Soutbbridge
Duxbury
Gay Eead
Weet Nwbury
Ifindeor
Acushnet
Chiloark
Dracut
Ifenhan
Ilest Stockbridge
Topefield
Ilorthington
Eaet Brookfield
Eastou
Eubbardston
Pepperell
Breyeter
Eatf ie ld
South Eadley
lfest Brookfield
Ifeathaupton
Norton
Pelho
Southrick
Berkley
Bridgerater
Dover
Peobroke
otis
Priuceton
Talee
Georgetovn
llil li s
Orford
Sterl ing
Agavo
Cheehire
Leicester
llonterey
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Table 2 (contt)

Coet Inde:rea for Massachueette Cities and Towas

Total Coet Inder Non-School Cost Index

Eaathaptoo
Agawo
Becket
Weetfield
Nes llarlborough
Borborough
Butlaud
West Stockbridge
Shrersbury
Wil liaoston
ltiddlef ie 1d
Pelhm
Ifare
Ifest Boyle
tlhately
Br*ster
Parton
Peru
Bridgewater
[eshington
Eatfield
Richond
Sbirley
I{indsor
Dennig
Chathm
Leverett
Mooterey
South Eadley
Tarrick
Belchertowu
llenho
Alford
Shuteebury
lfest Tiebtrry
Uount llasbington
Gay Eead
Amherst
Ghilnark
Lincola
Sunderland
Tyringhan
Eanard

Clarksburg
Flor ida
Sandwich
I{ilbrahm
Freetown
Groveland
HoLden
Eol 1i eton
Washington
Savoy
tunenburg
Rochester
Phil lipeton
Ashby
Leyden
Charlton
Granby
Plainvil 1e
West Tiebury
Bell.ingbo
Belchertown
Dunetable
Leverett
Ealifax
Montgonery
Rut land
Norfolk
Stov
Brinfield
Sherborn
Hopden
Richmond
Shutesb'ury
Southanpton
Parton
Eanlard
Tolland
Eolland
Carlisle
Borford
Boxborough
Canrer
Peru

.91

.91

.91

.91

.91

.90

.q)

.90

.90

.90

.gg

.89

.gg

.gg

.89

.gg

.88

.88

.88

.88

.88

.88

.88

.88

.88

.87

.87

.87

.86

.86

.85

.85

.84

.u

.83

.83

.79

.79

.79

.77

.76

.76

.69

.93

.93

.93

.93

.93

.93

.93

.93

.93

.92

.92

.92

.92

.92

.92

.92

.92

.92

.92

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.91

.90

.90

.90

.90

.90

.89

.89

.89

.88
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belov, the first inder sourd be appropriate for inclueiou in a

comprehensive aid formula or for evaluating the overall pattera pf

existing state aid to local governrneuts. The eecond would be appropriate

for a new foruula deeigned to offeet the differential cost8 of pf,oviding

non-school seryices and rould complement tbe erieting achool aid fornula,
The total-co8t inder ranges frou higha of 1.38 in Boeton and 1.36 iu

Canbridge to a low of 0.68 in the town of Eanard. In other sorde, Boetoa

or canbridge rould have to spend over 35 percent more per person to
provide the game level of public aervicee 88 e cofttnunity with average

costs and would have to spend over tyice aa much a8 tovas like Esnrard.

As showu in the table, con'-unitiee eucb ae Smervil le, Lawrence, Eull and

Springfield all have coste that are et least l5 percent above average

while comunitiee such ae shreryebury, Ifare, Br*eter, and chathan have

costs that are nore than ten percent belov aversge.

As enphaaized above, theae cost differences are not due to uBge

differences or rnarurgemeut iueff icienciea across couuuitiee. RaEher, they

measure the ertent to vhich the deneity, oount of busiuege activity,
number of school children and other enviromental characteristics of a

co--unity af fect the corrrmunityts epending.

I'Iany large citiee in the state have high coEts according to our index,

despite the fact tbat they have beloFaverage proportione of pupi.la. Not

surprisingly, therefore, once ve iguore echool costE and focus on

non-school expenditures, we find arr eveo greater difference betweeo

high-coet cities and the averege-cogt conmunity. Te eetinate that Boeton

and canbridge, for eraople, have to apend about 52 percent more than the
average coumunity to achieve a einilar lwel of public eafety and otber
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noD-school gervicee. Our non-school cost iadex ranges from a high of 1,53

ia Cabridge to a low of 0.88 in Peru. Anong the citiee and towns that

have uon-eehool costs uore than l5 percent above average are Smerville,

Chelgea, Brookliue, lfatertowtr, l{orcester, and Lowel1.

Dteaeurenent of Cot! Differences

our meaaur€ment procedure has three step8. rn srEp I we used a

statistical technique called regreseion analyeis. I{e estirnated aD

equation tbat erplains variations across cor-'runitiee in per capita local

public apending. Ifith data on all ldassachueetts citiee and towus, this

techuique allows u8 to deteruine the average effect of each of a number of

envirot ental coet factors on conmunity expenditures in 19S and, most

iuportantly, to separate theee effectg from thoee of other determinants of

expenditures, auch as wealth differences, and coet differeaces due to

miauanagenent. l{e chose 19S so that our co6t estimates would not be

contoiuated by the preesuree impoeed by propositioa Z Ll2.

Regreaaioa equatioas take the following forrn:

Y = eo + a1x1 + a2x2 + a3x3 * ..... + anxn

Y is tbe depeudent variable and, in our ca8e, refers to total expenditures

per capita ia each con"'unity. The Xfs are explanatory variables that

mea8ure the fiacal resourceg and the coet factors in each city and town.

The purpoee of e regression analyeis ie to estimate values for the

coefficieDts al to aD. They represent the average impact of each x

variable (for eranple, deneity) on the dependent variable, per capita

e:peuditures. A regresaion equation can be ueed to derive a predicted

vslue of tbe depeadeut variable for each co"n-unity by eubetituting the

value of eacb connunityr e erplanatory variabl.es into the regreseion
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equatiou and nultiplying theee valuea by the appropriate eetinated

coefficients.

Regreseion eguatione, hovever, do not reeult in perfect predii.ctions;

the actual value of the dependent variabre sil1 differ from

the predicted value by eoue reeidual. Thia reeidual reflects how the

expenditures of each comnunity differ from the average expenditufe of

co"'-unities with the same values of erplanatory variablee. In our ca8e

the residual reflects factors not erplicitly accounted for by the

explanatory variables, namely, coet factore due to inefficiency and

nisnanagenent, and unrneasured factore iofluencing prefere1ces for specific
public servicee in individual co"'nuuitieg.

The dependent variable iu our regreseion equation is total elcpenditure

per capita which includee all achool and non-school public expenditureg in

each connnunity excePt for tranait aeseeaneots. (Traugit ageeesmetrts were

excluded because they appear to bear little relationehip to eervi.ce levels

actually received, especially in tbe Boeton aree. They are hoseyer added

back into total expendituree in Step 2.)

Two main tyPes of explanatory variablee rere ueed in the regreseion,

measures of fiecal reeources and cost factors. Resource variables include

per capita levele of each comunityre property tar baee, referred to a8

equalized valuation; local non-property tar revenuea, including revenueg

fron the motor vehicle ercise tar; and four intergovern'neutal grfBt

variables, direct federal aid, geoerat renenue aharing, total Btote aid to
cities and towne, aad state aid to regional school districte (alrocated to the

citieg and towne in the district).
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l{any environnental cogt variables can be identified, but they are

oftea difficult to interpret because they are correlated uith other

expenditure determinants, euch aB the tax baee. our approach is to

interpret aa enviro nental cost variables only those variables that solel.y

reflect cost congideratioue. I{e included nine different coet factors in
the regreseion equstion: the number of ttweighted" pupils per capita;
population deneityi three per capita aployneat variables, in trade and

servicee, in -snufacturingr and for the state or federal governments; the

crine rate; the percent of population below the poverty line; a variabLe

reflecting tbe everage age of the housing stock; and the niles of locaL

roads per regietered vehicle in each connunity.

The pupil ueights are calculated by the Department of Education for
uae in the chapter 70 aid progran, and reftect the fact that sone pupils,

such as those with learning disabilitiese 8r€ rnore expensive to educate

than others. Eigher population density increaees the costs of several

public eervicee, euch ae fire and police protection. The three employment

variables are coneidered coet variables because uore emplo)rnent generally

leads to an iacreaaed aunber of conrmuters, more congestion, and additional

denande for etreet naintenance, sewer and vater service, police and fire

Protection, and traffic control. Eigher crime rates directly iucrease the

cogts of providing a giveo level of police protection. Eigher

coaceDtratione of poor people general.ly result in higher education costs,

and nay also lead to higher public health and recreation costs. ru

general an older houeing stock requires increased fire protection costs

and, perhaps Dore inportant, is also likely to indicate that the public
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infraatructure such ag severs and bridges i8 older and nore costly to

rnaintain. And finally, cities aud toras vith an e:tensive netsork of

roadg have higher snos raoval and road rnriutenaoce corts.

Four additional variables are included in the regreeeion equation to

improve the quality of the estinates. Ife refer to tbese aB conttol

variableg gince they do not directly reflect fiecal resources or co8ts.

The first controt variable is the proportion of eecb conounityr s

population over the 8ge of 65. Thie variable controlg for the fact that

the elderly generally eupport loser lwelg of public ependiug than the

population aa a whole. Tbis is particularly true for epeading ip public

schools. Secondr p€r capita incoue iu the conmuaity is included because,

controlliug for tbe locel tar base, higher iocoue residents are Likely to

demaud more local public services--they have nore re8ourcea to spend on

goods and eervicee provided both by the public 8ector and by private

markets. The finsl two control variables are the rate of change io
comnunity populacion betreen 1970 and l9S, and the square of population

chauge. Theee variEblea reflect the fact that erpendituree tend to be

higher than vould otberviee be expected in citiea and toyns that are

experiencing either rapid increagea in populatiou or rapid decreBaes in
population. In both ca8e8, a period of several yeara nay be necessary to

adjust public eervicea to the ner population lwel. The reaeon for
including each of the control variablea ie eiuple: if ye rere to leave

one outr gay population changer and if the left-out variable sere

correlated rith one of the cost variablee (that is if comunitieg that

were losing population aleo teuded to be deuaely populsted), then tbe

eetimated coefficient of the coat variable in the regreeeion equbtion
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night overstrte tbe true ispsct of the cost variable ou public

expeuditures.

Appeudir A provides detailed definitione and eources for all the

variables inciuded in the equation. Appendix Table A-l reports

coefficieut estinatee and standard errors from the regreseion equation,

and Table A-2 liets mean valueg and staudard deviatione for all the

variablea.

In STEP 2 of our procedure we subetituted average valuee of the fiscal
re8ource aad coutrol variablee and actual values of the coet variables

into the estinated regreseion equation to predict what the €nount of

epending in each comunity would have been had the cornmunity had average

levelg of each of the fiecal resource and other control variables. Thus,

variatious in predicted erpenditures reflect variations in coet factors

alone. ID effect, the regreesion approach allows us to isolate the effect

of each cogt factor oD spending and to measure the coutribution of each so

tbat they can be conbined into a eingle measure of costs.

Io STEP 3 we tranelated the predieted erpenditure uumbers calculated

in the prwious step into a coot index by dividiag each prediction by the

meaa predicted per capita erpenditure for all 351 cor"'nunities.

To illuetrate bow tbe coet inder is constructed, we present the

resulte for the f ive co'r'runitiee lieted in Table 3. The table ehows the

eontribution to costs of the five noet inportant cost factors. Each entry

in the first five rowe is the product of the coutribution to total coste

of each cost factor as detennined fron the regreesion equation, and the

difference betseeu the value of each cost factor for the particular city
or tovn aod tbe average for all comunities. Thus, each entry cau be

expressed ae:
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Table 3

Contribution of Individual Coet Factors to tbe Betinated Cost Indexea
for Selected Cmunitiee

(Pollare per capita)

Sonerville Brockton Layrence Brookline Dover

Weighted
Pupil s

Population
Denaity

Enploynent
in Trade and
Servicee

Crine Rate

Age of
Eousing

Other Coet
Factorga

Assessments for
Traneportationb

Predicted
Expenditurea
Per Capitac

Cost Indexd

Non-School
Coet Indexe

- .86 26 .54

237.25 39Jr

-.87 13.60

7 .07 30.12

47 .6L 7 .29

5.33 7 .71

35 .95 6 .61

998.18 g&1.33

L.32 I .17

1.43 l.l3

-12.22

L00.22

r0.44

13.36

29.57

23.90

.60

918.02

I .2t

L.23

-l 16 .13

86.91

19.63

26.23

18.47

.27

45.53

832.54

1.10

L.25

14.08

-11 .67

-L7 .t6

- 2.A4

-19.9,

- 8.65

12.3I

719 .01

.95

.93

Notes

?. rneludeg enploSrnent per capita in nanufacturing, euployment per capitain etate or federal governmeut jobe, percent of pofulatiou- below thepoverty line, and nilee of road per regietered vebicle.
b. Treated aeparately because transportation aasessoents appear to bearlittle relationehip to eenice levels actually received.

c' Theee are bypotbetical; they shor shat per capita erpenditures would
have beeu had the comuoity had average lwela of fiecal reaources and ofother control variables.

d' Galculated by dividing predicted erpenditureg fron the previoue lioe byaverage predicted erpendituree etateyide.

e' Ercludee effecta of variationr in reighted pupils acro88 comunitiee.
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aj (xj,i _ xj,avg)

where a5 ie the coefficient of the jth coet variable, and repreeente the

average inpact on apending of a unit cbange in the value of variable j.
The e:rpreseion ia parentheses ie the deviation of variable j in conmunity

i from the stete-vide average varue of variable j. Above-average

deneity, for eraople, contributes to higher costs and a positive entry in

the table; below-average deusity cootributee to lower coets and a negative

entry in tbe table.

The table illustratee that the above-average costs in coumunities such

ae Smerville, Brockton, and Lawrence reflect differing conbinations of

coet factore. The key coet factor in Smerville and Lawrence is each

cityrs deneity. In Brocktoa no single cost factor stands out; instead

abov*average valuee of all factors contribute to its above-average costs.

The table aleo showe that not all coet factors work in the same

direction in a particu!.ar connunity. The proportion of the population in
public schoola in Brookline, for eranple, ie way below average which leads

to eubetantial cost sevings connected with education. Despite tbis,
Brookline etill haa above average total costs because of ite above average

denaity, comercial activity, and crime rate. Dover, in contrast, has

below-average co8ts, despite its slightly above-average school co6ts..

Uodating Coet Indexee

The cost indexeg presented in this paper are based on 19& data on the

characteristice of llaeeachugetts coumunitieg. Ae tine passes, these

characteriatics chaoge, and the 19S data nay becorne obsolete. There are

two aeparate issuee iavolved in updating the coat indexee--vhen to update
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srEP I (the estination of the regreeaion equation), and rbeu to update

srEP 2 (calculation of cost-related erpenditure predictions). The

underlying relationahips betreen coet fectore and ependiag 8re ulnlikely to

change significaDtly over time. Iu addition, when spending ie constrained

for any reason (such ae by Propoeitiot 2 ll 2), it ie difficult to obtain

accurate egtimatee of the iudepeudeBt effecte of coat factore on

spending. For theee tso reasons we vould argue that the regreeeion

estimates need not be updated frequently. 0n the other hand, eveu though

the relationship between a specific cost factor and total epending is
likely to be reesonably atable, individual comunitieer valueg of specific

coet factors do change over tine. Thus the cost-inder could be updated by

subetituting current vatuee of the coet variablee for each co'yiluoity,

along rith state average valuea of tbe resource and control variebles to
predict cost-related expendituree for eacb city and torrn,. Theee

predictione could then be u8ed, ae before, in srEp 3 to produce updated

cost inder valueg. rdeally, thie would be done every fev years for a1l

the variables. Eosever, Eome variabree (for eraple, poverty, a[d age of

the houeing etock) are available only frou tbe decennial u.s. cengus.

others, including weighted pupile, the employnent variables and crine

rate, are available annually, but vith a lag. A comprouise procedure ie

to update tbe index every fev yeara ueing vhatever is the Eost curreot

value for each variable. Concern about obeolete infornatioo ehould be

tenpered by the fact that it ie only unneaeured ghifte in relative
poeitiona of individual cor"-unitiee, not acroog the board increaaee or

decreaaee in average valuee that rill dietort the inder.
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Coet indetes ctu be incorporated into atate aid fornulas eeveral

different uays. Eristing state aid fornulae could be adjusted, fot

erople, to offset the fact that one dollar of stete aid buys less in a

coouunity sith high coats than in a community with average or Low costs.

lhis adjustuent to eurrent aid formulae yould uot elirninete all the

disadvantages citizene in high-coat conmunitiee face compared to citizens

in low-cost jurisdictions, howe\reri they rould still have to pay more out

of locally raieed ttres to receive the sane level of public eervices. New

dietribution formulae are ueeded to help offeet these more baaic cost

dieadvaatsges.

In the rest of the paper we explaia several Eethods for bringing cost

differenceg into 8t8te aid fornulae. First, we Bhow hov to translate

e:ietiog aid fornulae into real, tbat is, cost-adjusted, teros. second,

we denonetrate hov a Btate aid formula could help offset the full.
disadvantege that tone cornmunitiee face because of their high coste.

Finally, ve ehow how to deeign a state aid fornula that helpe to offset

both cost and revenue dieparitiee.

liakins State Aid Equivalent in Real Terme

under most eristing aid prograrns, fuuds are dietributed anong

jurisdictions vithout cousidering how the cost of providing public

eerviceg variee from one juriadictioa to tbe nert. For example, the

lottery fornula provides more aid to citieg and towns with relatively low

equalized value per capita bnrt ignores the coet of public eerviees.

Eence, two tovoo with tbe same equalized value per capita sill receive the
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s€ne lottery aid Per capita sven if that aid buye nore public adrvices in
one tovn than in the other.

The sinplest way to account for the cost of public eeryices ie to
def ine an adjueted aid oount equar to the old aid @ouut aultipilied by

the cost index for that comunity. For erople, a connuuity vitih a cost

index of 1.2 that received $120 per capita under a Btate aid progra sould

receive ($f20)x(f.2) = $144 under a coet-adjueted vergion of the same

Progran. Sinilarly, a comunity with a cost inder of 0.8 that received

$120 rould receive an adjueted oount of $% per capita.

This sinple approach is inconprete, however, becauee the totar
cost-adjueted aid for all comunities '''ay not add up to the eame @ount a8

the original aid. Thie probreu can eagily be eolved by tranelating
cost-adjusted aid into. a share of the totel aid budget. under tihig

formulation' a jurisdictionre share of tbe state aid budget is
proportionaL to cost-adjusted aid aa defined above.

I{e can express this aid formula in eynbole. Let ci etand for the

coet iudex in conmunity i; let Ni atand for the population of the

co"''unity;let B stand for the aid budget, that is the total dollar @ount

to be distributed aong conrnunitiee by eone aid prograu; and letl A1

stand for the original, unadjusted aid per capita received by cotnunity
i. Then the adjueted aid per capita ie repreaented ae Ai, aod tbe tot81
coet-adjusted aid to conrnunity i, called Ai N1r is determined ae
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follows:

A. C. N.
Ilr-

oiNi B
c.
l

Total Cost- Town irs
Adjusted Share of
Aid to Total Aid
Town i

N.
lT^,

Total Aid
Program
Budget

rn sords, a coutruuityta ghare of the total aid budget is equal to its
original aid adjusted for its costs divided by the sum over all
conmunities of coet-adjusted aid. (tue j indicates the eet of all
comuaities ia tbe etate and the!,ioai""te8 a gun.) Note that we can

divide both sidee of thig formula by Ni to obtain per capita

cost-adjusted aid to conmunity i, namely Ai. The formula indicate6 that
a con-unityra per cepita cost-adjusted aid is proportional to itB original
per capita aid multiplied by its cost index.

Although adjueting aid anounts to ineure that etate aid is in units

with the same Purchaeing pover for all conmunities may be desirable, it
still doeg nothiog to offset the large cost disadvantages that some local
governmente face in tbe abgence of state aid-it doee not correct for the

unequal' purchasing pover of the reveuues they raise thenoelves.

Cmunitiee ritb high coets must pay more than communities with 1ow costs

to receive the eame level of public servicee. A eecond type of fornula

can help to offeet these tot8l cost disadvantages.

The eogt dieadvantaqe a cot"-unitv facee if it has above-averaqe costs

i8 the differeuce betveen rhat that comunitv hae to pav for a basic

that package. Different conmu1itiee provide different types of publ.ic

eervicee, but tbe baeic package of local services in the state can be
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defined to be the package provided by the average conounity. sitilarly,
the anount a conrnunity with average costs epeuda for this bagic package of

services can be defined to be average apending for all the comtrnities in
the 8tate. So if c1 ie the coat iuder in couuuity i and E ie average

speuding per capita iu the etate, then couunity i nuet pay Eci to
obtain the bagic package of eervices and ite coet disadvantage p6r capita

is equat to (Eci - E).

rn ldassachuaette, one current aid progro, namely chapter 70 school

aid, already partially conpensates comuuitieg for the high coet of

educating certain categoriee of pupile; the fornula is deeigoed !o provide

nore aid per pupil for co-"'unitiee vith relatively more pupila io
high-cost Progrde, eucb aa epecial, vocational, or biliogual education.

If policynakere decide that Chapter 70 deale adequately vith school coats,

they nay sant to desigu au aid progr@ that offseta only uon-school coet

disadvantages. A conounityre non-school coet disadvaotage cau be measured

by substituting average nou-achool epeoding and a non-scbool cogt iader

into the above formula; that ie, a comunityts non-school coet

disadvantage ie the difference between shat that couounity has to pay for
the baeic package of non-gchool serviceg and shat a comunity wi3h average

non-school cogte hae to pay for that package.

This neaeure of cost disadvantage for either totsl o'r non-school

services can eaeily be brought into a state aid distribution foruula. The

following sinple fornula nould offeet the ssoe percentage of the cogt

disadvantage in every comunity, and sould provide oo cost-related aid to
cor"-unitiee with cost advantages, that ie, with coet indereg leas than
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oEe. If B ie tbe mouut of money to be distributed under this progran,

the itb comuoity muld receive aid in line with the followiog

erpreaeion:

(Ec. - El N.]-I
A.N. +- Bi:- 9rEc, - El N.Zt r"-x

h

Total Aid Town i's Total
to Town i Share of Aid
to offset Total Aid Program
its cost Budqet
disadvantage

rhere k indicates the eet of co"'-uuities with coet disadvantagee.

According to this fonaula, I cormunityts share of the total aid budget is
proportional to ite total cost diaadvantage, that is to ite cost

dieadvantage per capita nultiplied by its population. As before, we can

derive a comunityt a aid per capita by dividing both sides of this formula

by Ni. Ife find that per capita aid to cornmuuity i is proportional to

its per capita coet disadvantage.

Note that the E term couveniently cancele out of thie formula.

tfithout E, our measure of coet disedvantage is transformed from dollar

terma to Percentage teroe and the formula for state aid can be written as:

(c. - 1) *i

E
t

(c. - r) N.
KK

A,N. =t- l-
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rn worde, com'nunity it s ehare of the aid btrdget ia proportional to its
population nultiplied by the difference betreea its cogt iader apd the

average coet iuder, nanely ooe. Only thoee cort"unities yith cosE inde:res

greater than one would receive eid uuder thia progro.

This focus on connunitieg sith above-average costs ie arbitrgry. If
the goal Yere to concentrate scarce state fiecal rerources on cohunitiee

with the greatest cost disadvantagea, aid ghould not be providedt to

conmunitiee vith coet iude:ea only elightly above average. rf tbe goal

were to epread resources acro88 mruy co@uoitiee, So1Ee aid ehould be

provided to cornrnunitiee with cost inderee elightly belov one, whi.ch, after
all, are still disadvaotaged relative to the losest cost cor,'ntrnities.

There ie no analytically-baeed vay of deteruining the total trunber of

conmunities that deaerve aaeietance. To nake the policy decieion uore

explicit, howerrer, we redefiue a comunityre cogt dieadvantage to be the

extra tuouut that it Dust spend for the besic package of servicee relative
to a connnunity rith ttbaselinerr coetg, vhere the baeeline ie a policy

variable choeen by polic5nnakers. Io other yorda, the coet dieadvantage in

comunity i vould be (EC1 - EC*) where C* is rhe choeen baeeline.

I{ith thie new definition of coet disadvantege, tbe Btate aid fornula

becomes:

(c. - c*) N
I

A.N, =l_t

Total Aid to
Town i to
Offset Its
Cost
Disadvantage

-c*)Nmm
Town irs
Share of
Total Aid

B

Total
Aid
Progran
Budget

1,"
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where n indicates the set of comrlnitiee sith costs above the baaeline.

Thue a com'oityre ghare of total aid ie proportional to ite
population nultiplied by the difference betreea ite coet index and the

baseline cost indel. Ae before, corrrmunitiee with uo cost disadvantage,

that is, co"n"[nitiee rith cost iodexes belon C*, receive no equalizing

aid.

The role of the policy parsmeter, c*, is illustrated iu Figure l,
vhich describes three bypotbetical aid progres for uaseachueetts. Al1

tbree Progres offset uon-echool cost disadvantages and have a budget of

$150 nillion. The per capita aid received by a community is given on the

vertical axie aad the corn'nuuityr s coet inder ie given on the horizontal

alia. Each line showe the relationship betveen a communityr e cost index

aud the aid it receives for a different value of C*. The eteepest line,
rhich is the one with the highest value for c*, concentrates the

equalizing aid on the one tbird of all comunitiee sith the greatest cost

disadvantages. The flattest line epreads the aid out anong the neediegt

90 percent of all comunities and therefore does lese to belp the

cmmrmitiee rith the greatest cost disadvautages. The niddle line
provides aid to balf of the cormnunitiee in the 8tate.

Table 4 preeents everage per capita aid received under these three

ProgreB by comunitiee in various population gize classee. 0n average,

larger coomunitiee tend to hsve higher uucontrollable costs than smaller

cot"-unitiee. Eeuce, for any given aid progrrm, average aid tends to

iacreaee as one Dove6 frou sn8ll towne to large citieg.. ru addition,

average aid to large cities increaees as the aid progren becomes more

equalizing.
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Piguqe l. Aid Prograos to Offeet Noa-School Cost
Disadvantages rith Varying Different /Degreee of Equalizariou 

/
//

ate
/ D.gr." of
g- Equelization

1.0 l.l L.2

Non-School Coet Inder

Lov Degree
<-- of Equali-

zati.on

1.3 1.40.9
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Table 4

Three llluatrative Aid Prograns
Gost Disadvantages in

to Offeet Non-School
llas sa chuee t t s

Popula-
tion
Claae

Below 5,000 I f25

5-10,000 ] ts

l0-25,000 I g0

25-50,000 I 40

Over 50,000 ) 2L

Tota1 I fSf

Nurober Averag
of Per
Comun- Capita
itiee Aid
Gettiug

Nnnber Average
of Per
Comun- Capita
ities Aid
Getting
Aid

Nunber Average
of Per
Cornnuu- Capita
ities Aid
Getting

20 $ 9.45

15 9.3 5

30 L0.27

31 19.55

21 39.97

ll7 17 .66

38 $ 8.tt

26 7.79

55 8.93

35 19.75

21 39.22

t7 5 14.3 g

103 $ 7.08

65 7 .04

88 g.g5

40 19.96

21 36.89

3L7 LL.47

Notee: A11 three prograns have a budget of gl50 nilrion. The progre
with a high degree of equalization is one in which the neediest one-third
of all co-",unities receive aid. Tbe progre vitb a moderate degree of
equalization ie one in wbich half of all conmunities receive aid.
The progtan vith a low degree of equalization is one in which the neediest
90 percent of all co"'-unities receive aid.
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Increaeing the degree of equalizatioo alao ehifte the distribution of

aid toward the higheet-coat juriedictionrrithin a population eize cla8s.

We sbould ophasize, therefore, that Table 4, vhich only reports

population clagg averages, underetates the inpact of a cbaoge in the

policy parameter on the aid to a high-coet juriediction. To obeene the

nagnitude of this inpact, ye Bust return to Figure l, in shich ttie three

values of C* correspond to the valueg built iuto theee three prograns.

According to thie figure, changing c* fron a los to a high degreq of

equalization inplies an increaee in aid of about $10 per capita for a

jurisdiction with a nonschool cost ioder of 1.3.

This discuseion is su"'-orized in Table 5. To deaign I state aid

Program to offset cost disadvantagee, state policyuakers must nake three

decisions. First, they muet decide hov much to spend ou the aid progro.

Second, they muet decide shether to offeet non-8chool coet disadvantages

or all cost disadvantagea. In llaeeachueetto, this decieion ie equivalent

to decidiug whether chapter 70 adequately offsets echool coet

disadvantages. Third, they muet decide on the degree of equalizgtion in

the state aid fornula. rf, for exarnpre, policynakers vant a high degree

of equalizatiou in a progran to offaet non-echool cost disadvantages, they

should select a value of the policy paraoeter, c*, tbat is greater tban

one and u8e a non-gchool cogt inder to measure a co'munityr e cost

disadvantage.



-35-

Table 5

Designing an Aid Progra to Offset Cost Disadvantages

Deeired Deqree of Eoualization
Goverage of
Aid Proqre _ Eieh Moderete Low

Non-School
Coet a

Total
Costs

Uee non-school Uee non-echool Use non-school
cost index coet index cost index

Set C* greater $et C* equal Set C* iess
than nedian median than median
cost index cost index cost index

Use total Use total Use total
cost index cost index cost index

Set C* greater Set C* equal Set C* less
than median to nedian than median
cost index cost index cost iudex
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Stgge Aid to Offset Both Cost and Revenue Dissdvsptaqes

Comuaitiee differ in the revenues reaourcea available to then ae sell

ae in their costs of producing public aeryices. Horeover, coat

differencea and revenue differenceg eometimeg work io the eame direction

and sometinee in oppoeite directione. Sme high-co8t juriedictions are

very ehort on resources, for exople, and eo particularly ueed state aid.

Other high-cost jurisdictioua have large tax baees and go can cover their

high costs vith their oun reaourcea. ra tbis eection, we demonstrste hov

to design state aid forrnulae that einultsoeouely account for both cost aud

revetrue digadvantages.

The key to deaigniug tbis type of aid progro is the ueed-reyenue

gap. As we use the term, a need-rerrenue gap ie not 8 measure of an actual

budget deficit; instead it is I Deasure of the disadvantage a colmrrnity

faces fron high costs or los revenues or both in providing a baei.c package

of local serviceg. To be precise, a con""unityra gap is the difference

betseen what it Eust spend to proyide the basic oackaqe of servieea and

the rwenue available to it. As e:plaiaed above, the @ount a cptt'-unity

must spend to provide the basic package of seryiceg ie equal to ECi.

Let lRi et,and for the total revenue per capita available to the

connunity givea the constrainte inpoeed by Propoeitioa 2 ll 2. Then the

need-revenue gap for cot"r"unity i, Gi, is

Gi=Eci-rR1
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An aid Progra of this type could be compreheneive or incremental. An

increoeutal cqualizinq etate aid proera would help to offeet any

need-revenue gaP renaiaing after accounting for all eristing etate aid

Progres. rn effect, this approach accepts existing aid prograns as

given, eo that Do coilmuoity would receive lese aid than it received the

prarioua yearr and accompliehee as much equalization as poesible with the

funds appropriated for the new eid progrm. I{ith this approach, the total
rfleauer fRi, ueed to calculate the need-revenue gap in each comrnunity

ghould include existiug state aid, ae well as federal aid and local

own-8ource revenue.

An alteraative approach is to have a comprehensive equalizine eid

Drogran that would help to offeet the entire need-re\renue gap existing in
each comunity before any general-purpose state aid is allocated. A

compreheneive coet-revenue equalizing aid progran vould be a replac@ent

for all erieting general-purpoge aid prograns. The bldget for this

compreheneive aid Progran would presurnably equal the anount currently

dietributed through the lottery, additional assietance and Chapter 70 aid

Prograns plus any additionsl money state policynakers chooee to devote to

state aid. under euch a conprehensive progran, total rerrenue, TRi ia

the need-rwenue gaP would include local own-source revenue, federal aid

and epecial purpoee (a1eo called categorical) etate aid, but not existing

general purpoBe state aid.

Iu effect, theee two approachee defiue the extremes, and policlmakers

Day want to pick an iutermediate position. For erample, policynakers may

vaat to design an aid prograo to offeet only nou-echool cost and revenue

dieadvantage8. Thie can be done by including school aid in a conmunityrs
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total revenue, lRi, and ercluding other geueral purpose aid io
calculatiug the need-rervenue gap. The btrdget of the ner equalizing

progre sould include the anounts forEerly dietributed by non-achool

general-purpose aid formulae, guch ae lottery aid and additional

ageistance. By separating out scbool aid in this vay, thie approach

assures that 811 comunities get at least gone aid -- namely thei.r echool

aid - at the saue time that the echool aid ie counted aloag vith their
other resources in deteruining yhether general-purpose equalizing aid is
needed.

I{e can follos the aane logic here as in the prerrioue section to deeign

a formula that provides aid to a connunity in proportiou to ite
need-revenue gap. A8 erplained above, re can vrite thia gap as

[fC1-m11, ao the aid fornula ie:

(ec. - TR.) Ni

A.N. = 

-

r- r- 
f ic,cn - TRn) *r,

,l

Total Aid Town i's Total
to Town i Share of Aid
to Offset Total Aid Program
Its Gap. Budget

where n indicatee tbe 8et of comunities yith poeitive need-renepue gaps.

Thus, comunity ire ehere of the aid budget ie proportional to its tot8l
need-revenue gaP' that ie to ita per capita need-revenue gap nultiplied by

its populatioa.

Ae before, policyrnakerg muet aleo decide tbe extent to which they saut
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to concentrate the distribution of state aid fron thie program on the

comunitiea with the largest need-re\renue gaps. Let G* etand for a

policy Pareeter that indicates the baeeline lwel of the need-revenue

88Pr ia dollar termo, above shich the state rill provide equalizing aid.

With the additon of this paraneter, the previous distribution foruula

becomes

ftE", - rR. l - c..ln.
A. N.

IL -rR)-c*l1gnJn

vhere h indicetee the set of connunities rith a need-revenue gap greater

than the baeeline gap. Thia fornula indicatee that connunity ite share of

the total aid bnrdget ie proportional to ite population

uultiplied by the dollar difference between its per capita need-revenue

gap aud the bageline per capita gap defined by policynakers. sinilarly,
per capita aid for @nnnuoity i is proportional to the differeuce between

ita per capita need-rerrenue gap aud the baseliae gap. As before,

coumunities with a need-rerrenue gap less than the baaeLine receive no aid

under this equalizing prograo, although they would Btill receive aid under

other state aid prograne. See Appendix B for numerical exampLes of how

aid ie calculated ueing ueed-rerrenue formulag.

I{e can illustrate the role of the poricy paraneter, G*, in a diagran

ainilar to Sigure 1. once the scope of a etate aid progre has been

deternined, ger capita aid for a conmrunity depende only on the

ueed-rerrenue g8p in that connunity and the value of G*. A8 ehown in

2tu."\
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Figure 2, which Portrays three increuental aid progr@s each rLth a b,udget

of $150 nillion, a larger value for G* conceutratee the aid on

comunitiee rith larger need-revenue gap8. rD this caee, the highest

value of G* ig eet so tbat the neediest one third of com'unities receive

aid. The lowest value is set so that the needieat 90 percent of all
conmunitieg receive aid. The rniddle value ie eet so that 50 percent of

atl conmunities vill receive aid.

Illuetrations of the sid that comunities of varioua eizes vould

receive from egualiziug progrms of tbie type are provided in Tablee 6 aad

7 . Table 6 preeenBs average per capita aid dietributioae for three

increnental aid progras, each with a budget of $150 nillion, but

differing iu the @ouut of equalization they provide. Table 7 preaents

average per capita aid distributione for tbree conprehensive progrrms; the

budget for eacb of tbeae tbree prograo ie equal to $150 uillion plue the

amount currently sPent for the najor general-purpose aid prograoa, lottery
aid, additional aeeietance, and chapter 70 school aid. For both

increoeutal and comprehensive progroa, the policy par@eter ia aet so

that the Progrso vith a high degree of equalizatiou concentrates its aid

in the neediest one third of the comunitieg and the progra viith a los
degree of equalization spreade its aid over the needieet 90 percent of the

co"'munities. Half the comunitiee receive aid under the tvo prlogroa uith
moderate egualization.

As srrn'nrjized in Table 8, the inpleuentation of a etate aid prograu to

offset both coet and rerrenue dieadvantages requires two decisione by state
policymakers. Firat, they muet decide on the acope of thie equalizing aid

Progrsn. Ifill it auppleuent or replace eristiug general-purposp etate aid
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Figure 2. Iacremental Aid progrsns to
Gape witb Different Degreea

Offeet Need-Revenue
of Equalization.

Per 80
Capita
aid
Do1lars70

f,igh Degree
Equali-

zation

<F-- Moderate
Degree of
Equalization

Low Degree of
Equalizatiou

-----a-----4--

-300 -200 -100 0 100 200 300

Per Capita Need-Revenue Gap
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Table 6

Incraental Aid
Dieadvantagee

Prograna to offspt
iu Maseacbusetts

Popula-
tion
Clas g

Nurnber
of
Cmun
itiee
in
Cl aes

Degree - ef, rqucl i z at i on

Eiqh lloderate Low

Nuober Average
of Per
Co'r'r"uo- Capita
ities Aid
Gettiog
Aid

Nuober Average
of Per
Comun- Capita
itiea Aid
Getting
Aid

Number Average
of Per
Cmuu- Capita
itieg Aid
Getting
Aid

Below 5 1000

5-10,000

I 0-25 ,000

25-50,000

Over 50 1000

Total

t25

75

90

40

2L

351

17 $13.46

25 l5.gg

35 21.63

22 29.5L

l8 59.07

ll7 $26.48

32 $16 .17

42 17 .62

54 2r.52

29 26.6L

19 48.34

176 $23.35

100

67

88

40

2L

3L7

$17 .7 5

21.58

2L.92

24.L7

32.3 g

$21.51

Notes: A11 three progr@s have a budget of $r50 million. The progro
sith a high degree of equalization is one in rhich the needieat one-thirdof all conmunities receive aid. The progrm sith a moderate degree of
equalization ie one in which half of all comunitiee receive aii.
The progrm with a 1or degree of equalization is one in rhich the needieet
90 percent of all cor"-unitiee re"eive aid.
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Table 7

Three Illustrative Cmprehensive Aid Prograns to Off eet
CoBt snd Bevenue Disadvantages in llassachusetts

Notee: A11 three progrsos have a budget of $1,4s nillion, which is equal
to $150 nillion plus the btrdget of current geuerar-purpose Btate aid
progt8o8. The Progre rith a high degree of equalization is one in which
only the neediest one third of all communitiee receive aid. The progradl
with a moderate degree of equalization is one iu which half of all
coununitieg receive aid. The progran with a lov degree of equalization is
one in which the neediest 90 percent of all coomunities receive aid.

Popula-
tion
Class

l{rrnber
of

ities
in

Number Averag
of Per
Cmun- Gapita
ities Aid
Gettiug

Nunber Average
of Per
Con'-un- Capita
itiee Aid
Getting

t02

67

87

39

2L

316

915 8.82

203.04

207 .23

226.68

326 .0 8

$204.44

L25

75

90

40

2l

35r

Belos 51000

5-10,000

l0-25,000

25-50,000

Over 501000

Total

l5 $152 .44

25 I g5.gg

3 8 206 .11

22 234.7 4

17 566.L2

ll7 $252.62

34 9130.90

41 176.66

54 20I.02

29 222.A.

18 486 .11

t7 6 $214 .43
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Table 8

Progro to Offeet Cost
Dieadvantagee

Scope of
A

Increnental

Comprehensive

Include all aid
and own-source
revenueg in
calculating a
COt-ttunity I S
gap-

Set G' greater
thsn the g8P
iu the
median
comunity

Exclude curreat
general-.
purpose state
aid in
calculating a
comuaityr a
g8P.

Set Gt greeter
than the gap
io the
median
comuuity

Include all aid
and oyn-source
rwenuee in
calculating a
COrtt-unity I e
gaP*

Set G- equal
to the gap
in the
nedian
comunity

Exclude current
general-
purpore state
aid in
calculating a
COttt-Unity' g

g8P.
Set G' equal to

tbe gap in
the nedian
comunity

Include all aid
aud own-eource
rerreques in
calculating a
comdnityr e
gaP-

Set G' leae
thao the gap
in the
median
co@rlnity

Exclude curreBt
geuetal-
purpose state
aid in
calcdlating a
comnnityr s
g8P.

Set Gf lege
thau the gap
in tbe
median
connunity



progr&os? Second, they must

prograo ril1 provide: high,

deciaions, per capita aid to

fornula given 8bove.
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decide on the degree of equalization the

noderate, or lov. On the basis of these two

each con"nunity can be calculated using the

Conclusion

.The large cogt and rerreuue differeaces arnong cities and towas in
llaasachuaetts inPly that the statere citizens do not all have equal access

to local public eervices. Through ao fault of their own, citizens of

bigh-coet, lor-revenue comunities receive inadequate schools, police

protection, and other local public eervices while fellow citizens in
comuoitiee vithout theee coBt and revenue disadvantages receive

high-quality local eerviceg.

The state is the appropriate government unit to rnitigate the cost and

tevenue dieadvantagee faced by many citiee and towns. In the American

political syst€D, the states are the constitutional units and local
goveruDents derive their powers fron the states. In a fundanental eense,

therefore, the equity, or lack thereof, of the distribution of rocal

aervicee ia a product of Btste action.

To sooe degree, llaseachueetts has already recognized its
reaponeibility for equalizing access to local public services. As noted

earlier, for eraople, the chapter 70 echool aid fornula adjusts for the

high coete of certaiu educational prograns and the lottery formula is
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weighted toyard comunities vith re\renue disadvsntsges. Ertengive cost

and revenue disadvanteges reuain, hosever, deepite erieting stete aid

Progr@8.

To illuetrate the nagnitude of the coet and reveDue dieadvaotages tbat

exist even rith curreut lenels of state aid, Table 9 coupariea e:ieting
general-purpose state aid for fiecal year 1984 rith a hypothetical

comprehensive equalizing progrd, vhich providea aid to all conpunitiea

excePt the l0 Percent vith the snallest need-revenue gaps. Avetrage lerrele

of aid that sould be provided by an increuental coBt-re\renue eqlralizing

state aid progrem (also providing aid to 90 percent of co'rmuoiti.ee) are

also shown in Table 9.

The hypothetical conpreheneive progro, a8 def ined earlier, providee

aid do11ar8 ProPortional to the gap betreen each comunityrs erpenditure

needs and ite locally raieed re\renue8. Thus, if e:risting etate aid

Progr:nE were subgtantially reducing need-rerreuue disadvantagesr the

actual aid nunbers would be einilar to the hypothetical aid nuobers.

The hypothetical nunberg indicate that the big citiee have the greatest

need-rerrenue gaps' on average. Although e:isting per capita aid ie
higheat for big cities, the conparieon rerreats that a large share of

existing general-purPose aid goee to eoall comunitiee yitb enaf l per

capita need-revenue dieadvantagee or Do disadvantage at all.
The increuental aid nuobers in the rigbthand coluuna of lable 9

provide another iudication of the cost and reveuue diaadvautagel

co"'-unities face even after they receive current lenele of statc aid. The

incraental aid dollarg ere proportional to the gap roaining between

neede and revenuee in each com"uuity after receiving current aid
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Table 9

Couparing Actual General-purpose State Aid witb an
Illustrative Couprehenaive Aid Program to Offeet Cost
and Revenue Dieadvantages in llaesachueette

8. Average baaed on all comunities in eize class, trot just those getting
aid.

Actual State
Aid, Fa lgg4

I1 luatrative
Comprehensive
Aid with a Low
Degree of
Equalization

Illuetrative
Incremental
Aid with a Low
Degree of
Equalization

Popula-
tion
Claes

Number
of
Co,mun-
ities
in
Claee

Nuober Average
of Per
Cornmun- Capita
itiea Aid
Getting
Aid

Nuober Average
of Per
COnn'nun- Capita
ities Aida
Getting
Aid

Number Average
of Per
Commun- Capita
ities Aida
Getting
Aid

Below 5 1000

5-10,000

l0-25,000

25-50,000

Over 50,000

L25

75

90

40

2L

t25 $r78

75 196

90 203

40 20r

2t 305

r02 $130

67 181

87 200

39 22L

2L 326

100 $14

67 19

88 2L

40 24

21 32
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distributioua. The figuree indicate tb8t even when re include erieting
state aid oong the revenues available to each co-nunityr p€r capita

disadvantages are over tvice ae large, on average, in the biggeat citiee
as in the sn811e8t town8.

Thue, a ehift toward a Bet of aid progrsns that ie more equslizing

than the existing prograns would tend to increage the aid to large and

medir:n-sized citiea and toyne and decreaee tbe aid to leea needy e'nall

co--unitiee. Furtheruore, aucb a ahift sould redistribute state aid fundg

towards tbe neediest con'munitiee yithin each population eize claes,

The comparisone in Table 9 nake clear the nagnitude of the fiscal
disadvantages that face many comunities tod8y aud it showe the direction

in which the state ehould move to provide more equalization. By using one

of the incremental approaches described earlier, the state could use ney

state aid funds to reduce the renaining need-revenue gape withouE impoeing

serioue short-run adjustment costs on individual comrnunities.

rn sumary, thie paper providee a flexible froerork for desflgning

state aid to offset the cost and rervenue disadvanteges faced by paoy

citiee and towns in llaeeachueetts. The fraoesork can be used to design

state aid progrme that offeet cost disadvantagee alone or both cost and

revenue disadvantageo. It cau also be uaed to design either incraental
or comprehensive equalizing aid progros, vith varying degreee of

egualization.
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APPEXDTX A. ltE REGRESSTON BQUATTON

Variablee iu tbe Bauation

cBIllE lfirnber of crinee reported per 11000 inhabitants in l9S. (Note:
Population-class average ratee were uged for 98 snall citiee and
toras for vbich crime ratea are Dot available). source:
Departuent of Public Safety, Crime Reporting Unit.

DElsIrY Populatiou deueity determined by dividing 19S Censue population
by area in equare niles. Source: l9S Ceneus of Population and
various atlages.

BQvm Total equalized property tar valuation per capita in l9s.
source: Bureau of Local Aseeggments, Departnlnt of Revenue.

ETDERLY Percent of total population over the age of sixty-five in 19&.
Source: Cengua of population and Houeing

FEDATD Geaeral rwenue ebaring entitlements per capita in fiscal r9S.
Source: Elerrenth period Entitlenente, Offite of Revenue Sharing,
Department of the Treasury.

GOVER' Nuober of state aud federal goverument enployees per capita in
19S by place of work. Source: Division of Enploynent Security,
Occupatioa/Reeearch Departnent and Annual Survey oi Go.r"rorents.

GnANTS Total direct federal aid per capita other than general rerrenue
eharing in l9&. source: Annual survey of .Governments.

EOusaGE Perceat of 19s year-round housing unite built before 1940.
Source: Censue of population and Eousing.

rl{couE Personal incoue per capita in 1979. source: ceneus of
Populatiou and Eouaing.

LocExP Total +rount budgeted as erpeadituree for local purposeg(iucludee .nounts appropriaied and @ounts othersiel required to
be raiaed such'as regional achool district assessmente) 

-plue
asseaEmeuts and charges for state, county, and Eetropolitan
district purposes per capita in fiscal ylar l9o. source:
Maeaachusetts Taxpayers Foundation, lfunicipal Financial Data and
Departmeut of Revenue, planning and Research Bureau.

LOCREV EatiDsted local receipts (notor vehicle ercise, license fees,
fioee, epecial assesaments, rentals, eales of services, and other
local eourcea) per capita in fiscal year r9s. sourcei
Magsachusette Taxpayere Foundation, itunicipal Financial Data.

l{AlruFl fltrnber of aployees iu agriculture, foreetry, fieheries, mining,
coDstructiou, manufacturing, and transportation per capita in
f9S by place of work. Source: Diviaion of Employnenl security,
Occupation/Induetry Research Department.



P0PRAT Rate of population change defined ae
1970 population. Soruce: Cengua of

POPMT2 Rate of population change equared.
and Eoueing.
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Variables iu the Equation (cont t)

190 populatiou d{vided by
Population and Eousing.

Source: Censua of Population

P0VER'IT Percent of populatiou sitb 1979 incone below the poverty lerrel.
Source: Censue of population and Eouaing.

REGATD 19& per capita aount of direct aid to regional echool. dietricte
allocated to each meober nunicipality. Source: Bureau of Data
Collection, Departmeut of Education.

STAID Total aoount paid by the state as aid or reimburseoeut (not
including aid to regional echool dietricta) per capita in fiecal
year l98). Source: Magsachueette Tarpayers Foundatioq,
Municipal Financial Data.

TRADEI Ntrnber of euployeea in trade, finance, ineurance, real estate,
and eervices per capita in l9s by place of rork. soudce:
Divieiou of Enployment Security, Occupation/Industry Rdeearch
Department.

vEHrcLE Local road milesge per registered vehicle iu r9s. source:
Departuent of Public llorke.

weighted full-tine eguivalent pupile per capita io l9o. source:
Bureau of Data Collection, Departmeot of Education.

IrNr.mber of enployeeg in induetry divieions for uuoicipalities rithdisclosure problems ea8 deterrined by takiDg a perceutage of total
enployrnent in the city or town equal to the aveiage perientage fornunicipalitiee in tbe same population-claea for tbat- iudustrl divieion.Applies ro }|ANUF aad TRADE only and affects 127 cities end towna.



_ 51_

Table A-l

RESULTS 0F RECRESSToN EQUATTON
(Depeodent Variable is l9& Erpendirures per Capita)

VARTABLB

CRIUE

DENSITY

EQV0

ELDERLY

TEDAID

GOVER

GNAJTTS

BOUSAGE

INCOUE

tocREv

I.IANUF

POPRAT

POPRAT2

POVER.TY

BECAID

STAID

TNADE

VEICLE

WTTE

GONSTANT

Srmarv_Slatialica of

ESTI}fATED
COEFFICIENT

0 .616

0.0121

0 .00& 8

_439

2,7 5

t2.4

0.0407

123

0.0218

I .20

l+O .9

-193

49.8

151

-0.664

0.336

207

49.6

I 176

51.9

the Eouatiou

STAIIDARD
ERROR

0.295

0.00295

0.000556

182

0.6 gl

138

0.0722

50.5

0.00450

0.108

50.4

116

32.9

206

0.098s

0.120

76.6

404

1&

t26

X2
n2 Adjusted for Degreee of Freedom
llean of tbe Depeudent Yariable
Standard Error of the Regreaaion
lluober of Obeelations

.7m

.766
752
10
336
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Table A-2

STAIIDARD DEVIATIONS OF RECRESSION VABI..[8I.ES

VARIABTE

CRIUE

DElISITY

EQV&

ELDERLY

FEDAID

GOVER,

GRANTS

ITOUSAGE

INCOME

LOCEXP

LOCREV

I'IANUF

POPRAT

POPRAT2

POVN,TY

REGAID

STAID

TRADE

VEEICLE

I{FTE

}TEAN

41.12

L27 9.05

20213.23

0.12

r 9.96

0.05

35.61

0.39

7604.88

7 52.L6

4..17

0.ll
I .16

I .43

0.07

66.66

r 54 .88

0.13

0.01

0.24

STANDABD

DEVIATION

23.63

2509.46

137 S.90

0.04

g.g7

0.04

8l .96

0.16

17 54.70

2lo.g4

59.50

0.13

0.29

0.93

0.04

81.70

67 .34

0.10

0.02

0.04
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APPENDIX B. ILLUSTRATITIVE STATE AID CALCULATIONS

R*enue Variables

Cd,TECORICA,L

AII)

rULL AT{D

rAIR CASH

VAI.ATION

GEIERAL-PUR-
POSE AID1

FEDqRAL
AID

PROPBRTT

TAX LETN

IIOTOR

VENICLE
E:TCISE

o!rN-souRcE
REVE{UE

Special-purpose state aid to local governments (including
muuicipalityt e ebare of direct aid to regional school
districts) per capita in fiscal year 1983. Source: l9B3
Gherry Sbeets, Divieion of Local Servicee, Department of
ReveEue.

Betiuated total fulr and fair caeb valuation in fiscal year
Lg84. Source: r?roposition 2 UZ: A Review of State and
Local Fiacal Datarrr Michael lleyere of the Bouse Committee on
llaye and l{eang in cooperation with the Haesachusetts
Developnent Research Inetitute, Uoiversity of
llaeeachusetts/Amherst. (Note: Eetinatee for Boston,
Fitchburg, Eull, Peru, and ltaehington were updated by the
author e)

General-purpose state aid to local goverBments (including
uunicipalityts ehare of direct aid to regional echool
districte) per capita iofiscal f9$. Source: l983 Cherry
Sheets, Divisioo of Local Services, Departmeat of Revenue.

General reyenue sharing entitlements per capita in fiscal
1982. Source: Thirteenth Period Eutitlenents, Office of
Bevenue Sharing, Department of the Treasury.

Estinated potential property tax levy per capita in fiscal
198i/r deternined by nuLtiplying ful1 and fair caeh valuation
by the Propoeitiot 2 ll 2 nandated property rax rate Linit.
For ll comunitiee this linit ie in excess ot 2 Ll2 percent;
for 83 jurisdictions this linit is below 2 LIZ perceur.
Source: Property Tax Bureau, Department of Revenue.

Estinated motor vehicle ercise receipts per capita in fiscal
1982. Source: 1982 lar Rate Recapitulation Sheets,
Property Tar Bureau, Department of Revenue.

Estinated receipts fron the property tax levy and the motor
vehicle exciee per capita iu fiscal 198/+.

lGeneral-purPose state sid to loca1 governments includes the following:
distributiona for gchool aid (including nunicipalityrs ehare of echool aid
to regioaal echool districte), additional aseistance fron the general
fuad, end lottery aid and reinbtrrsements for loes of taxee on Btate-owoed
land and the urbaa redwelopnent corporation exciee (chapter r2lA).
special-purpose state aid includes all other distributione and
reinbursenents.
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