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THE INI'OOOOcriOO OF AJ:l.ITNISTRATIOO AND RESEARCH AcriVITIES 
INro RIDICNAL INPur-ouTPur IDDELS 

Sharon M. Brucker and Steven E. Hastings 

ABSTRACI' 

Input-output analysis has been used exten
sively to identify the interrelationships in 
local, state, regional and national econanies. 
One type of econanic activity that is prevalent 
in several states in the Northeast has not typi
cally been included in regional input-output 
models: that carried on at administrative of
fices and auxiliary establishments. 

This paper appraises the need for a sector 
representing administration and auxiliary activi
ties in regional I -o models in the Northeast and 
provides a method for estimating a direct re
quirements column for such a sector from secon
dary data. The method proposed is used to esti
mate the direct requirements column for this sec
tor in an input-output model for Delaware. The 
iiTportance of including administration and auxil
iary activities in an input-output model used for 
inpact analysis is derronstrated. 

INI'OOOOCI'IOO 

Input-output (I-o) analysis has been used 
extensively to identify the interrelationships in 
local, state, regional and national econanies. 
More inportantly, I-o analysis can be used to as
sess the inpacts of changes (e.g. , an industry 
arr~VJ.ng or leaving) on the econcrry. This type 
of analysis is particularly relevant today, given 
the recent inter- and intra-regional changes in 
the grOflth of enplcyment and population and the 
reductions in funding for states and cormuni ties. 

In order for an input-output model to repre
sent an econony accurately, all econanic activi
ties, especially activities irrportant to the 
area, !lUSt be included. HeN ever, there is an im
portant type of econanic activity that has not 
typically been included in regional non-survey 
input-output models: that carried on at admin
istrative offices and auxiliary establishments 
(warehouses, reseach lal::x:>ratories and maintenance 
locations) (U.s. Department of Comrerce) • Because 
this activity, hereafter referred to as Adminis
tration and Research (A-R), is irrportant to the 
econanies of several states in the Northeast, 
this paper will address the problems caused cy 
this emission and suggest a remedy. 

The objectives of this paper are: 
(1) to appraise the need for an administration 
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and research sector in regional I-o models 
in the Northeast; 

(2) to provide a rrethod for estimating a direct 
requirements column for such a sector from 
secondary data; and 

(3) to evaluate the administration and research 
sector and its use for impact analysis in a 
model of Delaware. 

NEED FOR AN AJ:l.ITNISTRATIOO AND RESEARCH SOCI'OR 

In seven of the thirteen Northeastern states 
A-R activities accounted for rrore than 3 percent 
of total enplcyment in all industries (Table 1). 
These activities accounted for rrore than 4 per
cent of the total payroll in seven states. In 
Delaware, rrore than 12 percent of all emplcyees 
and 22 percent of total payroll were in this sec
tor. In New Jersey, the A-R emplcyment is 6.52 
percent and the A-R payroll is 9.55 percent of 
the totals, respectively. These numbers indicate 
the inportance of A-R activities. 

Within manufacturing, the inportance of A-R 
activities is even rrore evident (Table 1). In 
eight states, A-R activities accounted for rrore 
than 6 percent of total manufacturing enplcyment 
and rrore than 8 percent of the payroll. Again, 
in Delaware and New Jersey, A-R activities ac
counted for 35.49 and 12.41 percent of manufac
turing enplcyment and 46 .50 and 16.58 percent of 
the payroll in manufacturing industries. 

Because many states in the Northeast have 
administration and research facilities, it is im
portant to be able to determine the inpacts on a 
regional or state econaty of grOflth or decline 
of these industries. Many earlier input-output 
models classified such establishments acyording 
to the SIC code of their product industry. 'Ihis 
rreans that the rreasurerrent of their inpact on the 
local econony would be based on the types of in
puts that product industry is expected to use. 
HOflever, administration and research facilities 
would not necessarily use the same inputs as 
their production facilities. Rather they could 
have a spending (input use) profile very differ
ent, both in types of inputs used and in the geo
graphic area of input purchases. Furtherrrore, 
the total output and enplcyment figures for an 
industry include both types of output and enplcy
ees performing all functions associated with the 
industry named in the sector. 'Ihis is also true 
of the national I -o rrodel. 

The potential problem with the disregard for 

1 The follOfling regional I-0 models do not in
clude an administration and Research sector: 
Grigalunas and Ascari; Bahn and Hardie; Bills 
and Barr; Boisvert and Bills; Ganble; Gamble 
and Raphail; Hiser; Bruck and Cole; and the De
tailed Input-output Structure of the U.S. Econ
orry . One model does allOfl an option of includ
ing an Administration and Auxiliary sector
Stevens, Ehrlich, Kindahl and Treyz, 1981. 
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Table 1. Employment and Payroll for All Industries and Manufacturing in the Northeast. 

ALL INDUSTRIES 
Employment a Payroll a 

Administrative Percent Administrative Percent 
State Total and Auxiliary of Total Total and Auxiliarz of Total 

($ 1 1000) ( $1 1 000) 

Connecticut 110871502 481376 4.45 1218641212 9381247 7.29 
Delaware 1931248 251053 12.96 214791929 5591717 22.57 
District of Columbia 2981274 51620 1.813 316701883 821091 2.24 
Maine 2821132 1 '921 .68 216391667 261611 1. 01 
Maryland 1 1 1161983 40,950 3.67 1213951436 6041895 4.88 
Massachusetts 11952,938 64,610 3.31 21 '379 1909 1 10581436 4.95 
New Hampshire 2561503 1 1831 .72 21498,566 281244 1.13 
New Jersey 212591537 1471271 6.52 2716061740 21635,802 9.55 
New York 515201754 2541457 4.61 7010771113 511481052 7.34 
Pennsylvania 317331804 1381513 3.71 4515431067 214541280 5.41 
Rhode Island 309,349 41574 1 .48 310841767 75,579 2.45 
Vermont 1361680 247 . 18 1,2871329 31176 .25 
West Virginia 4491937 61571 1.46 51 1'51 1901 913,450 1. 91 

MANUFACTURING 

Connecticut 4171430 38,083 9.11 5,901' 192 771,479 13.07 
Delaware 661314 23,537 35.49 111901337 553,589 46.51 
District of Columbia 18,546 11256 6.77 297,363 29,668 9.98 
Maine 100,952 97'5 0.97 1,0751413 14,082 1. 31 
Maryland 243,557 16,746 6.88 31476,675 300,110 8.63 
Massachusetts 619,567 37,966 6.13 . 8,007' 105 710,365 8.87 
New Hampshire 95,727 1 '167 1.22 11059,647 21,566 2.04 
New Jersey 7801513 961912 12.42 11 '197 '815 1 18561661 16.58 
New York 11506,583 1501734 10.01 211763,672 3,315,582 15.23 
Pennsylvania 113431748 90,840 6.76 18,2491627 1 1791 1 192 9.82 
Rhode Island 125,725 11539 1.22 113331904 29,496 2.21 
Vermont 40,729 157 0.39 4951318 2,117 0.43 
West Virginia 118,091 3,469 2 .91t 11619,582 541447 3.36 

a Excludes nondisclosed data. 

Source: U.S. Department of Commerce , County Business Patterns, 1911, United 
States, 1979. 

function in the choice of sector carposition is 
that frequently the headquarters or research 
facilities of a corporation may locate in a re
gion without being aooonpanied cy a production 
facility. In this case, nultipliers based on ex
penditure profiles of combined production, admin
istration and research activities would not ac
curately estimate inpacts of the headquarters or 
research facility. 

In recent years, various non-survey methods 
of estimating regional I-o rrodels have been de
veloped (Schaffer and Chu; Boisvert and Bills). 
In general these methods entail rrodifying the 
technical coefficients of the national I-o rrodel 
to represent the region's econCJlY. Secondary 
data about the region (sales, enplcyrnent, etc. ) 
are used for this rrodification. 

With respect to administration and research 
activity, a twofold problem oc=s when a non
survey ~rethod is used to estimate a regional I -o 
rrodel. First, there is a mix of functions within 
the sector which requires that a constant func
tion-mix assll!lption rrust be made (similar to the 
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ITOre familiar product-mix assll!lption) if national 
technical coefficients are to be used. In ITOSt 
regions and for ITOSt sectors, this i s a reason
able assurrption. Ha-~ever , if a corporate head
quarters is located in a region or is planning to 
locate in a region, the national technical coef
ficients that reflect heavily weighted production 
activity can not be expected to depict ac=ately 
the inpact of such an establish!rent. 

Second, relevant secondary data sources 
(e.g., Census of Manufacturers) for total output, 
sales or shipnent values include only production 
activities. Therefore, a total dollar output 
figure for the sector in the region could be 
gross]¥ understated. Thus, all the transactions 
would be understated. 

Further problems arise when enplcyrnent esti
mates are made. So~re frequently cited secondary 
sources for enplcyrnent data cy SIC code (County 
Business Patterns) put all central administration 
and auxiliary activities, regardless of tw<r, 
three- or four-digit SIC code, into a separate 
category for each division (i.e., central admin-
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istration and auxiliary for rranufacturing) . In 
states where administration and auxiliary activi
ties are extensive, this means that a large num
ber of errplcyees and dollars of output are not 
assigned to a specific SIC and therefore, without 
a sector assignrrent. 'This could lead to under
staterrent of regional transactions, production, 
income and errplcyment. From Table 1, it can be 
seen that rranufacturing errplcyment alone would be 
understated cy 150,000 for New York, 96,000 for 
New Jersey, and 90,000 for Pennsylvania in 1977. 

A PROCEDURE 'IO ESI'IMATE THE EXPENDI'IURES 
AND SALES FOR AIMINISTRATIOO AND RESFARCH 

If an I -o rrodel is estirrated using a survey, 
then creation of an A-R sector is relatively 
eaS:f. Corporate headquarters and research facil
ities would be adequately represented in the sam
ple, and the response from these establishments 
grouped together rather than with the sector for 
their product. 

Hcwever, if the rrodel is being estirrated 
using a non-survey method, then a rrore corrplex 
procedure is necessary. Most non-survey methods 
are based on regionalizing a national I-0 table 
or updating an earlier regional table. Since 
neither of these tables would have an A-R sector, 
the first step is to estirrate a rcw of sales and 
a column of expenditures that represent the ad
ministrative and research facilities in the re
gion. This was done for the rrodel of Delaware 
(discussed belcw) using data from the Census 
Bureau 1 s Enterprise Statistics for Central Admin
istrative Offices and Auxiliaries. 

The Enterprise Statistics report provides 
data for Ite.I¥ types of expenditures rrade cy ad
ministrative offices and auxiliaries. Unfortu
nately, there is no measure of overall output or 
total costs reported, nor is there nuch detail cy 
state. Therefore, a regional expenditure profile 
has to be estirrated from national expenditures. 
These are given in detail at the division (SIC) 
level, same at the industry level. To estirrate a 
column of technical coefficients or direct re
quirerrents, two sets of inforrration are needed: 
the expenditure requirements per dollar of output 
and the relative size of various divisions (or 
industries) as corcpa1ents of total regional ad
ministration and research operations. 

To make the expenditures rrost accurately 
represent the expenditure cy A-R establishments 
in the region, profiles for each national indus
try division are estirrated in coefficient form, 
weighted according to that division 1 s irrportance 
in the region, and then aggregated. When indus
try level expenditures are given, they may be 
substituted for the division figure, also aggre
gated to reflect irrportance in the region. The 
procedure used is discussed belcw. 

Technical Coefficients: To estirrate the A-R 
expenditures for goods from various sectors per 
dollar of total expenditure (kn<JNn as technical 
coefficients or direct requirements), two pieces 
of inforrration are needed. It is necessary to 
knON the expenditure rra.de and the total expendi
tures made cy A-R. Each expenditure is assigned 
to a sector, then all expenditures s\.IDllred and a 
total expenditure estirrate rra.de. Finally, each 
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sector expenditure is divided cy the total expen
diture to provide a column of technical coeffi
cients for each division, a:ik. Judgment is re
quired of the researcher in allocating some ex
penditures to sectors, such as supplies. 

For example, if A-R manufacturing establish
ments spent $100,000 on electricity, $200,000 on 
communication, $2,000,000 on payroll, $50,000 on 
supplies, and other expenses of $900,000, the 
total expenditures would be $3,250,000. 'There
fore, the technical coefficient for electricity 
purchased cy manufacturing A-R would be .0307, 
for communication .0615, for payroll .6153. 

Weighting: 'The relative inportance of the 
divisions as corrpa1ents of the total administra
tive and research sector cy state can be deter
mined from the Enterprise Statistics report. In 
the report, the number of errplcyees in each di
V1S10n is given and can be expressed as a frac
tion or percent of A-R errplcyees in the stat e. 
For exarrple, in New York, mineral indust.J:y repre
sents 1. 5 percent of the total, construction . 9 
percent, wholesale trade 16.1 percent, retail 
trade 15.7 percent, services 5.1 percent and man
ufacturing a rrajor portion, 60.1 percent. 'There
fore, in New York the technical coefficients for 
manufacturing, wholesale, and retail trade A-R 
would be weighted heavily and the others rela
tively lightly. Ho.vever, the distribution of A-R 
expenditures would be considerably different in 
West Virginia, where mining A-R errplcyment repre
sents 21. 3 percent, zero in construction, 54.5 
percent in manufacturing, 6. 8 percent wholesale 
trade, 16.6 percent retail trade and .8 percent 
in services. 'The regional technical coefficient 
for an A-R sectqr 1 s purchase from an indust.J:y i 
is: 

a . . 
1] 

where: 

n Ek 
E a:ik ~ 

k=l 

E = total A-R errplcyment in the region. 
Fi = A-R errplcyment in division k. 
J = administrative and research sector 
i = sector from which purchase is rrade 
k = six divisions for which A-R data is col

lected (minerals, construction, manufactur
ing, retail trade, wholesale trade and ser
vices). 

Each a. . for New York would be different 
from West virginia Is due to heavier weights for 
manufacturing, wholesale trade and services and 
nuch less weight on mining A-R expenditure pro
file (assuming the expenditures cy manufacturing 
A-R establishments on specific type products are 
different from expenditures cy mining or trade 
A-R establishments). 

If further disaggregation is desired, it is 
possible to substitute a weighted sum of specific 
industry (two-, three- or four-digit SIC) techni
cal coefficients. The weights for the specific 
industries hcwever, may be rrore difficult to 
ascertain. In same instances, the researchers 
knONledge of the region may be adequate to deter
mine a dominant industry. Otherwise, a coopari
son of County Business Pattens errplcyment figures 
(which are net of administration and research em
plcyment) to Department of lal:x::>r errplcyees (which 



do not net out A-R) 1:y SIC code or cy sector, 
will provide the nUITft:Jer of administration and re
search emplcyees in each SIC indus2XY as the dif
ference between the two data sets. 

For exarrple, in Dele&~are, knc:wledge of the 
region would lead a researcher to conclude that 
rrost of the manufacturing A-R activity in the 
state would be associated with the chemical in
dust.Iy. Using the difference between Department 
of Labor emplcyment data and the County Business 
Pattern's numbers, the chemical indust.Iy emplcy
ees account for 94.87 percent of the manufactur
ing A-R emplcyment. Therefore, when detailed ex
penditures for the chemical industry were avail
able in the Enterprise Statistics report, the 
chemical technical coefficient was used rather 
than the general nanufacturing coefficient. 

The above procedure produces an administra
tion and research sector colU!!U1 for the regional 
table of technical coefficients. Before further 
adjustment or analysis can be performed, an A-R 
rON is also needed. Since rrost corporate head
quarters cy their nature serve establishments 
throughout the aount.Iy, well 1JE¥ond the region, 
i t would be unlikely that !Tal¥ of their services 
are inplicitly "sold" to firm; in the region. 
Therefore, alrrost all of their output will be ex
ported. The appropriate rON ent.Iy would be zero. 
HONever, if there are large facilities in the 
region for production of a product that is admin
istered or researched in the region, then sare 
naninal sales would be indicated in the appro
priate cell of the administration and research 
rON. 

THE ArniNISTRATICN AND RE'SEARCH SECroR 
IN THE DELAWARE MJDEL 

The procedures discussed above, with sane 
rrodifications, were used to include A-R activi
ties into an input-output rrodel of Dele&lare. In 
this section, the transactions, expenditures and 
11Ultipliers associated with this sector are dis
cussed to illustrate the :iltportance of it. 

Several rrodifications were necessary to deal 
with disclosure problens in the data and with 
table of different levels of detail in the Enter
prise Statistics report. Because the exact n\Jllr 
bers of A-R emplcyees in three of the five divi
sions were undisclosed for Dele&lare and because 
the A-R sector in Dele&~are is dominated cy one 
indust.Iy, chemicals, only one colU!!U1 of technical 
coefficients was estirrated. This eliminated the 
weighting step. 

On the basis of the :iltportance of the chemi
cal indust.Iy in manufacturing A-R activity, it 
was assumed that the expenditure profile of Dela
ware's A-R sector would be rrore accurately repre
sented cy the national chemical A-R expenditures. 
Thus, whenever expenditure data were presented in 
sufficient detail to provide A-R chemical in
dust.Iy expenditures, these wei:e used. HONever, 

2 
This assumes no other differences in the data 
sets, which is unlikely. HONever, it should 
provide an estinate of the relative inportance 
of the sectors as CO!!pOI1ents of the administra
tion and research sector. 

86 

SHARJN M. BRUCl<ER and STEVEN E. HASTIN:>S 

since not all data were adequately detailed, same 
expenditures repr3sented national A-R manufactur
ing expenditures. 

',l'able 2 shaHs the transactions estinated for 
the A-R sector for the state of Dele&~are. If the 
Dele&~are I-0 rrodel had been presented without an 
A-R sector, approxinately ll percent of the total 
processing sectors' output would be omitted. In 
terrrs of a transactions table, which portrays the 
interindust.Iy flONs in the state, approxinately 
$183 million of interindust.Iy transactions would 
not be included. 

It is interesting to conpare the type of ex
penditure an A-R establishment is likely to rreke 
with the expenditure of various production estal:r 
lishments in Delaware. In Table 2, the Chemi
cals, Other Foods and Paper sectors ' expenditure
profile (expenditure per dollar of output) are 
also shONn. By conparing the colU!!U1S for A-R and 
Chemicals, it can be seen that if the inpact of a 
new chemical research facility were estinated 
using the chemical production expenditures, the 
nature of the inpact would be quite different 
fran that using an administration and research 
expenditure profile. 

For exarrple, if new production of chemicals 
for final denand are undertaken, the transporta
tion industries are heavily inpacted: hONever, a 
research or corporate headquarters increase in 
activity would not have llUch inpact there. Con
versely, chemical production uses considerably 
less cormunication services (about one tenth ) 
than do administrative and reseach activities. 
The sum of requirements fran other industries in 
the state (sum of 1 to 55, Table 2) indicates 
that chemical production establishments purchase 
rrore in the state than A-R establishments . This 
is also true for paper production and to a lesser 
extent for other food production. 

Because input-output rrodels are rrost fre
quently used to predict inpacts of various 
changes in a region's eaonO!l¥, it is valuable to 
see hON the la<X of an administration research 
sector affects the nature and nagnitude of the 
predicted inpacts. Inpacts are estinated cy nul
tipliers--production, emplcyment and incare . 

Recently, the location in Delaware of a new 
barl<ing headquarters and large new chemical re
search facility have been announced. In Table 3, 
the llUltipliers estirrated for Delaware are given 
cy sector. The A-R sector is included as the 
last sector (55). If there were no sector 55, 
then the inpacts of the new research facility and 
new barking headquarters would be estinated using 

3 
In order for the national chemical A-R expendi-
tures and national manufacturing A-R expendi
tures to be cooparable for slllTD'lling to estinate 
total sectoral expenditures, they were each ex
pressed as a percent of total payroll. Because 
all expenditures were expressed as a percent of 
payroll, Dele&lare A-R expenditures were then 
determined cy 11Ultiplying each percent cy total 
A-R payroll in Delaware. This yielded an A-R 
transactions colU!!U1 for Delaware. The division 
of each transaction cy the column sum provided 
an A-R technical coefficients column for Dela
ware. 



T3ble =2. ReEresentative Columns F~ Delaware I-0 Hodel. 3 

A-R Technical Coeffici~ntsb 
Transactions A-R Other Food!! Paper Chemic:lls Sector ( t 1 000) 55 11 16 13 

1 Poultry 0 0.0000000 0.0034450 0.000001)1.! 0.0000001 2 Livestock 0 0.0000000 0.0238384 0.0000039 0.000011)8 
3 Crops 0 0.0000000 0.0315108 0.0001'389 0.0000621 4 Frt Veg 0 0.0000000 0.0125298 0.0000024 0.0000158 
5 Nursery 0 0.01)00000 0.0000001 0.0000035 0.0000099 
6 Ag Ser 0 0.0000000 O.OIJOOOOO 0.0000819 0.0001478 
7 Cons New 0 0.0000000 0.0000000 0.0000000 0.0000000 
9 Col1.3 Hnt 3598 0.0038000 0.0026953 0.0041592 0.0100259 
9 P Proc 0 0.0000000 0.0015296 0.0000033 0.0000277 
10 v Proc 0 0.0000000 0.0027847 0.0000015 0.0000393 11 Oth Food 0 0.0000000 0.0454081 0.0000692 0.0009151.! 
12 Tex Mill 294 0.0003000 0.0001198 0.0123842 0.0013252 
13 ~pparel 0 0.0000000 0.')000933 0.(Y.)()1579 0.0000777 
11.! Wood Prd 330 0.0003490 0.0000441 0.002~350 0.0000795 
15 Fum 11 0.0000118 0.000027? 0.0000201 0.0000148 
16 Paper 3073 0.0032459 0.0319926 0.}'314283 0.0131238 
17 Printing 5625 0.0059409 0.0135203 0.0064720 0.0044915 
18 Chem 18937 0.0200000 0.0112691 0.0157771 0.2696028 
19 Petrol 1509 0.00Hi990 0.0010074 0.0010565 0.0082363 
20 Rubber 4592 0.0048500 0.0204334 0.01'38100 0.0125321 
21 Leather 142 0.0001500 !).000011 1 0.0000134 0.0001137 
22 Glass 2504 0.00261;50 0.0001541 0.0001012 0.0004391 
23 Steel 0 0.0000010 0.0002821 0.0008201 0.0035960 
24 Fab Metl 2941 0.00)1068 0.0005539 0.0003346 0.0015617 
25 Machinery 11530 0.0122828 0.0010353 0.()(Y.)8965 0.0056555 
26 Elec Eq 1591 0.0016809 0.0000441 0.0000295 0.0001167 
27 Trans Eq 1514 0.0015994 0.0002518 0.0001067 0.0001515 
28 Instrum 9q68 "0.0100000 0.0001170 0.0001188 0.0008331.! 
29 Hi.sc Man 0 0.0000000 0.0009324 0.0006452 0.0006305 
30 Tr Rail 9 0.0000099 0.0083549 0.0170180 0.0095640 
31 Tr Passn 0 O.OIJOOOOO 0.0013915 0.0020527 0.001171l9 
32 Tr Truck 214 0.0002266 0.0149371 0.0109911l 0.0051l031 
33 Tr Water 0 0.0000010 0.0020482 0.0007163 0.0029805 
31l Tr Other 0 0.0000000 0.0053392 0.0052519 0.0047493 
35 Comnm 3281l3 0.0346872 0.0069657 0.00)8911 0.0039877 
36 Utility 9181l 0.0097000 0.0056844 0.0056904 0.0271'390 
37 Whsl Trd 29153 0.0308000 0.0594354 · 0.0508037 0.0235152 
38 Retl Trd . 66 0.0000700 0.0005521 0.0001853 O. OIJ01897 
39 Banking 3999 0.0042240 0.0041579 0.0022992 0.0050128 
llO Insurance 2550 0.0027040 0.001791l6 0.0008128 0.0011l018 
41 "Rea.l Est 15888 0.0167803 0.0085473 o.007Wl1 0.01 )7930 
42 Lodging 1189 0.0014573 0.0002474 0.0009882 0.0014673 
43 Pers Ser 11~8 0.0012338 0.0038301 0.0045685 . 0.0012318 
44 Eat Dr:1k 5851 0.0061797 0 .0029949 0.0019755 0.0051797 
liS Bus Ser 661=2 0.0059840 0.0160152 0.0095222 0.0138672 
45 Prof Ser 2984 0.0031524 0.0020978 0.0009538 0.0044944 
47 Auto Rep 504 0.005332 0.0033846 0.0012515 0.0007599 
48 Amusement 0 0.0000000 0.0004011 0.0002102 0.0002254 
49 Doctors 0 0.0000000 0.0000000 0.0000000 0.0000000 
50 Oth Heal 0 0.0000000 0.0000000 0.0000000 0.0000000 
51 Educ Ser 373 0.0004000 0.0000501 0.0001029 0.0004505 
52 Oth Ser 10 0.0000110 0.0009495 0.0005699 O.OIJOS521 
53 Fed Gov 500 0.0005339 0.0011652 0.0005353 0.0006339 
54 S&L Gov 1 0.0000017 0.0000252 0.0000252 0.0000897 
55 Adm Res 1893 0.0020000 0.0000000 0.0000000 0.0010000 
Sum of 1-55 183164 0.1934625 0.3519734 0.5708785 0.4634027 
HtljSeholds 575738 0.5091591 0.2307091 0.29941l41 0. 3817209 

a From Brucker and Hastings. 

b 
Expenditure in sector named at left per dollar of output in sector named at 

top. 



Table 3. I-0 Hultielier~ for Del3ware 1 bl Sector. a 

Multipliers 
Type I Type II Type II Type II 

Sector e>uteut ::>uteut Income lliolo~ent 

1 Poultry 2. 15 3.28 7.01 3.42 
2 Livestck 1. 75 2.96 2.91 1.87 
3 Crops 1.46 2.95 1.92 1.51 
4 Frt Veg 1. 43 3.02 1.83 1.88 
5 Nursery 1. 33 2.97 1. 71 1.61 
6 Ag Serv 1.65 3.08 2.25 2.07 
7 ·Cons New 1. 44 2.69 2.00 3.05 
9 Cons Hnt 1.36 2.80 1. 76 3.12 
9 P Proc 2.58 3.80 5 . 21 3.12 
10 V Proc 1.58 2.53 3.09 4.17 
11 Oth Food 1.56 2.54 2.70 6.85 
12 Tex Mill 1.83 3-11 2.88 4.29 
13 Apparel 1.62 2.74 2.42 1. 21 
14 Wood Pr1 1. 51 2.62 2.25 2.24 
15 Fum 1.58 2.96 2.15 1.73 
15 Paper 2.05 3.52 3.10 3.61 
17 Printing 1.66 3.20 2. 15 2.14 
18 Olem · 1.75 3-23 2.45 4.64 
19 Petrol 1.24 1.57 2.68 1. 39 
20 Rubber 1.75 3-19 2.47 3-03 
21 Leather 1.52 2.58 2. 37 1.24 
22 Glass 1.41 2.52 1.99 2.92 
23 Steel 1. 51 2.64 2.25 2.51 
24 Fab Hetl 1.56 2.86 2.12 2.21 
25 Kachinery. 1.45 2.?5 1.97 2.07 
26 F.:lec Eq 1. 54 2.83 2. 11 2.49 
ZT Trans Eq 1.13 2.78 2.74 2.ZT 
28 -lnstrum 1.41 2.79 1.97 1.45 
29 H.isc Han 1.60 3.01 2.19 5.2S 
30 Tr Rail 1.42 2.93 1.98 6.97 
31 Tr Passn 1. 31 2.76 1.69 1.63 
32 Tr Truck 1.36 2.85 1.78 1.86 
33 Tr 'Water 1.93 3.12 2.72 2.75 
34 Tr Other 1. 39 2.75 1.82 2.02 
35 Camrun 1.22 2.69 1.59 1.!33 36 Utility 1.39 2 .63 1.92 2.81 
31 'Whsl Tro 1.27 2 .63 1.69 2.14 38 Retl 1'rd 1.22 2.60 1.61 1.30 39 Banking 1.44 2.91 1.98 1.61 
40 Insurance 1.53 3.12 2.27 2.42 
41 Real Est 1.23 2.6!.1 1.64 4.67 . 
42 Lodging 1.47 2 .95 1.99 1.76 
43 Pers Ser 1. 35 2.77 1.78 1.64 
44 Eat Dmk 1.51 2.51 2. 19 1.42 45 Bus Ser 1. 35 2.85 1.77 2.37 46 Prof Ser 1.25 2.36 1.63 1.62 47 Auto Rep 1.64 2-97 2.15 2.40 48 Amuse!DI1t 1. 52 2 .99 2.09 1.96 49 IX>:: tors 1.27 3.00 1.52 1.90 50 Oth Heal 1. 41 3.00 1. 79 1.25 51 E:luc Ser 1.34 2.99 1.75 1.19 52 Oth Serv 1.31 2.91 1.79 1.48 53 Fe::! Gov 1.18 ).01 1.51 9.79 511 S&L Gov 1.55 2.84 2.12 4.2? 55 Adm Res 1.27 2.14 1.61 ::>.54 

:> 

- From Brucker and Hastings . 



THE INI'OOOOcriOO OF ALMINIBrRATIOO AND RESEARCH AcriVITIES INID REX>ICNAL INPur-ourpur MJDELS 

the multipliers for sectors 18 (Chemicals) and 39 
(Barking), respectively. 

The inpacts predicted with the I-o nodel are 
quite different when rrade from an A-R sector, 
every additional dollar's worth of chemical re
search would be expected to lead to $1.75 worth 
of total economic activity in the state (or $3.23 
worth of total ne.-1 production in the state if in
duced effects were also included). This would be 
rarked as the seventh largest multiplier in the 
state (or fourth largest if '!ype II, accounting 
for induced effects also). HONever, if the rrore 
apprcpriate A-R multiplier is used, the inpact is 
a smaller $1.27 per dollar of research activity, 
which is the forty-eighth largest --one of the 
srrallest-- multipliers estirrated for the state 
($2.14 if '!ype II used, the second srrallest mul
tiplier). 

Thus, without the A-R sector the inpact of 
the ne.-~ research facility would be overstated. If 
the additional activity were two million dollars, 
the total inpact on other state economic activity 
would be $6.460 million rather than $4.280 mil
lion an overstaterrent of over two million dol
lars. 

Although the rragnitude of the overstaterrent 
is less if the inpact of the barking headquarters 
are predicted, similar problem; could occur. 
Using the barking multiplier, administrative ac
tivities valued at $1,500,000 is expected to lead 
to $4,365,000 worth of total economic activity 
in the state, while a rrore likely inpact of 
$3 ,210,000 is expected if the A-R multiplier i s 
used. 

Similar misleading estirrates can be expected 
if production sector errplcyment and incare multi
pliers are used to estirrate state.-~ide increases 
or decreases in errplcyment and incare resulting 
from grONth or decline or administrative and/or 
research activities in the state. If ne.-~ enplcy
ment in chemical research is expected to be 100 
pecple, the estirrated change in total errplcyment 
using the A-R multiplier is 254, whereas using 
the chemicals multiplier, the change is 464 em
plcyees. If a $100,000 change in incare is ex
pected to be generated cy chemical research ac
tivity, an A-R incare multiplier leads to an es
tirrate change of $163,000 in total incare. BON
ever, using the chemical sector incare multiplier 
the inpact on incare is $245, 000. Similar com
parisons could be rrade for barking and other in
dustries. Data fran Table 3 indicate that these 
will not be consistently under- or overstated. 

<XlNCLUSIOOS AND IMPLICATIOOS 

Given the existence of ~ administration 
and research establishrrents in the Northeast, it 
is prudent to be able to estirrate ac=ately the 
overall economic inpact of the grONth or decline 
of such an industl:y. This paper has prcposed a 
method of introducing administrative and research 
activities into regional I-Q rrodels based on non
survey methods. This method is of course limited 
cy the availability of relevant secondary data. 
Survey inforrration would strengthen the proce
dure. 

The analysis for Dele&~are indicates the im-

89 

portance of including this type of industl:y . The 
expenditure profile of Dele&~ are's adrninistra tion 
and research establishments is greatly different 
from the expenditure profiles of the related pro
duction industries. Therefore, the distribution 
of statewide inpacts will be different for admin
istration and research establishments than for 
their production counterparts. Furtherrrore, in 
Dele&~are the rragnitude of production, incare and 
errplcyment inpacts will be incorrect if produc
tion industry expenditure profiles and multi
pliers are used to estirrate the inpacts of A-R 
activity. 

These findings inply that I-Q nodels for 
states or local areas should include an adminis
tration and research sector. This is particular
ly inportant if this is a prominent industry in 
the econaty. Without such a sector, the rragni
tude and distribution of inpacts on the econaty 
can be inac=ate, probably overstated. 
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