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Abstract

Gcvernamental perding 1n the United State. marked by shif o
that tend to favor e1ther defen,e cr non-defense programs

Eviluating the 1mpact., of spending changes 15 vitally important
since government expenditures significantly influence regional
economic growth and decline Using a 24 sector 20 region
multiregional input-output model of the United States this paper
tdentifae the regional interregional and ectoral i1mpacts of a
reduction In defense spending and an accompanying tncrease N

non-defense pending
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INTRODUCT ION

Fedeiral expenditures often reflect political 1deologies trat
tend to favor either defense or non-defen.e programs the guns
versu., butter 1ssue The changing tide of political dominance
and spending policies ;re extremely i1mportant for regional
gscientists since federa! spending i1nduces differential economic
activity across space [3] [9) [10] (183 In particular 1t s
likely that the geographical patterns of i1ndustrial activity
tnduced by defense and non-defen.e spending re.pectively will
differ Therefore as the focu of governmental spending shifts
regional economic activity will be differentially affected
contributing to economic growth or decline

In view of the relationship between federal spending and
tegional economic activity thi, paper examines the 1mpact of
changes 1n governmental expenditures Specificalily a
multiregional 1nput-output (MRIO) mode! 1s used to simulate the
regitonal economic 1mpacts of a reduction 1n defense spending and
an accompanying increase In non-defense spending The MRIO model
specifies 24 industrial sectors and 20 regions of the United
States

The paper 1s divided i1nto four sections The first section
discusses the dimensions of federal spending and i1dentifies
patterns of defense and non-defense penditn3 over time The data
and modelling methodology are discussed in the Lecond section and

the results of the simulation are presented 1n the thitrd section
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The paper concludes with a summary of the results and discussion

of implications for policy makers and planners

FEDERAL SPENDING IN PERSPECTIVE

Examination of government spending patterns indicates thnat
the amount and distribution of expenditures has changed markedly
over time As Table 1 1llustrates since the conclu.ton of the
Viet Nam confiict the federal government hao continually
rncreased spending and by 1983 accounted for over 25 percent of
total GNP Since 1983 the percentage of GNP claimed by the
federal government has declined but the absotute amount of
spending has continued to i1ncrease

Columns 2 and 3 of Table 1 show defense and non-defense
spending as a percent of GNP The trend 1n Lpending generally
suggests that the two are i1nversely related with defens spending
declining as the Viet Nam conflict drew to a clo.e while
non-defense spending tnrreased After 1978 however the fattern
reverses with defenae spending continuing to 1ncrea e through
1985 as non-defense spending 15 reduced This relationship 15
reinforced by the trends .een 1n Table 2 where defense and
non-defense spending are shown as a percent of total federal
outlays

Although Tables 1 and 2 i1ndicate a move towards i1ncreased
defense spending no «nformation 1s offered concerning the
alltocation of funds for specfic defense programs It 1s therefor:

nccces ary to examine defcnsc .pending more closely since the
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distribution of funds determines which i1ndu trial activitie, are
l1kely to be most affected

Current defense policies favor the i1nnovation and
development of advanced technological weapon Ly tem uch a the

Ctrategic Defense Initiative (SDI) A, of 1984 approximately 50

percent of all prime defense contract., 1nvolved re eaxrch and
development (101 The move towards itncreased technological
tnnovation 1s illu trated 'n Figure 1 During the period
1972-1985 investment 1n conventional forces declined

approximately 14 percent while expenditures ¢n re.earch and
development testing and evaluation and weapons procurement
increased 12 percent These trends are quite significant since

the Department of Defense relies on private industry to provide

technological i1nnovation and production of new weapon sy tems
Two praimary effects will re ult from current Defense

Depar ment polices First the acceleration of technological

development will significantly impact regional labor markets

Most notably the demand for sktilled workers will i1ncrease while

the demand for unskilled labor witll diminish As A re ult the

labor force will experience i1increased segmentation Technological

tnnovation accentuates the problems of structural unemployment by

placing greater emphasis on problem solving Jjobs (engineers

scitentists and the 1ike) while unskilled jobs are de-emphasized
[12) This process itmpedes the transferability of work skills

high national! unemployment while su tiining a high demand for

|
|
between employment sector (skilled and unokilled) and results n ‘
skilled worketrs [8) The tmplications of the shift thward.



rncreased technology and the accompanying demand for kiltled
workers becomes more important when 1t 1s noted that the
Department of Defense supportis over 33 percent of all research and
devetopment 1n the public and private sector, and rmploys nearly
40 percent of the nation s scientist, and engineer., [1]

Cecondly increased defense spending will accelerate
regional economic growth as defense dollars circulate through the
economy Higher 1ncomes result 1n 1ncreased consumption of
commoditie produced 1n the non-defen.e .ector Increa ed
consumption of non-defense commodities 1nduces multi-firm
organizations to locate branch plants 1n areas of high potential
profitabitity Additional profits are obtained through extension
of the product s li1fe cycle and expansion c¢f market hare [4]
(171 For example during the period 1967-1975 39 percent of the
5R1 ncw plants e.tablished 1n the Daltas-Ft Worth Texa area
were branch plants operated by multiplant organizations [16) The
growth of the defense sector also induces defense ub-contractaors
to expand operations This 1s critically wtmportant since primary
defense contracts rely heavily aon subcontractors [5) [10]

In the long run however past trends suggest that the
process of rapid growth will li1kely be followed by accelerated
decline as once agaiIn the political focus and spending policies
change Figure 2 displays defense spending over the last 25 years
for California and Texas These states have maintained a strong
link to defense spending over time

This brief review of current and past govecrnamental Lpending

clearly indicate the i1mportance of 1dentifying the patial



pattern., of defense and non-defen,e reltated 1ndu trial consumption
and production Equally important since spending policie have a

tendency to favor either defense or non-defen.,e pending ovel

time 1t 18 necessary to see how shifts from defense to
non-defense spending will affect the regional and interregional
production and consumption of i1ndustrial good The modelling

methods described 1n the next section provide this type cf

anaty.is

DATA AND METHODOLOGY

Iimplementation of the MRIO model requires three sets of

data inter-industry tranoactions tables for each regicn a set c¢f
tirade flow tables that show sales of 1ndustry + 1n rejion r to
region s and final demand estimates for each region All data

for the MRIO mode! were obtained from the Department of Health and
Human Resources Data were as.embled for 1977 by Jack Faucett
Associates under contract to the government

Cince a complete description of the MR!IQO model used for the
analysis 15 available elsewhere [2] [111] [14] {151 the
methodology will only be briefly outlined Two sets of matrices
are required 1n the MRIO model Firot a set of inter-industry
coefficient matrices one for each region must be constructed
This procedure 1s 1dentical to that of a single region model with
current accounts of sales and purchase, to and from eich 1ndu tiy
estimates of value added and final demmand itncorpoarited 1nto each

mitrix (see [6) (7} for a comprehensive review of input-output



accounting sy.tems) The 284 yndustrainl ector used fcr the
tnput-output tables are listed 1n Table 3 and the 20 regions are
listed 1n Table 4 To 1mplement the 20 region model each
coefficient matrix 1s placed 1nto a diagonal block matrix A with
the regional matrices forming the praincipal diagonal Al) off

diagonal elements are set to zero resulting 1n a 480x480 matrx

Secondly a set of trade flow table indicating the hipments
of cach commodity + from region r to region are r quired Thu
24 tables each with dimensions 20x20 must be constructed It s
necce sary to note that consi tency between tte 1nput-Hutput

tables and the trade-flow tabtltes 1,5 required to 1nsure that

purchases and sales throughout the system are balanced [15]

Trade flows are converted to coefficients for each industry Earch
element of a trade flow coefficient matrix cilculated by rscu
= x / X The coefficirent c represents the amount of

rs s rs
commodity + Jhipped from r1egitan r to region o a a proportion of
total consumption of tndustry 1+ 1n region s Hence rsx‘ ts the
flow of commodity 1 from region r to region . and s X, 1s total
consumption of commodity + 1n region s

The trade flow coefficrtent matrices muot al,o be rearranged

into a diagonal block matrix C Each diagonal i1n the block
matrix tepresents the proportion of commodity i consumed 1n region
v shipped from region r Thus the principle diagonal of the

480x480 matrix represents the 1ntraregional transfer of goods for
the each region All off-diagonal elements of the C matrix are

Z€ero



Final demand sector., repre ent terminal purchises Ly

non-indu trial scctor In thi Ct e twy finat demand ccterny
are used defense and non-defense Final demand valu s were
obtained for each andustry in all 20 region.

Two osets of result are produced by the MRIO mode ! The

far t set consiots of estimites ¢f indu trial ocutput for ech

regilon The following equation provides these estimate
-1 -1
1) X = (C - A) Y
where X = a (480x1) column vectou:r >f output fer ea h
industry 1+ +n each rejion

C = a (48044803 diagonal block matrix «f trade flow
coefficients
A = a (480x480) block diragonal matri ¢f regional
technical cocfficients
Y = a (480x1) column vecter of final demand
Inveroion of the € and MRIQO matrix (C-1 - A)_1 used the
partitioned bordering i1nversion method [13]

A set of interregional trade flows 1s the second set of

outputs from the MRIO model These results 1ndicate the
tnterregional interaction occuring 1n response to defense and
alternatively to non-defense final demand The following

equations are used to estimate the interregional trade flows



(2) D - A ¢cm Kt
(3) Dx¥ T d

(4) G - Dx + Y

where D = intermediate industry demand for all region.
and ha., dimensions (480x43%0)
X = transpose of the output column vector (1x480)

cm= column multiplication

D = row summation of i1ntermediate demand (480x1)
G = column vector of total consumption (480x1)
Gt= transpose of total consumplion vector (1X480)

T = matrix of trade flows (480x480)

The simulation begins by calculating the regional outputs
and i1nterrtegional trade flows for defense and non-defen.e .pending
respectively Next defense related regional output and
interregional trade flows are reduced 20 percent Regironal
utput and interreqgional trade for the non-defense sector are
tncrea.ed by a corresponding 32 percent This 1noures that the
absolute dollar amount of the conversion 1s held constant
Although 1t 15 unlikely that reductions and i1ncrease would be
equal for all i1ndustries and regions 1t s 1mpossibile to
determine the composition of new expenditures especially since
ultimate change. are decided along political lines Thus an
acio.s the board cut was chosen

To complete the simulation corresponding tncrea es and

decrea es for regtonal output, and interiregional flow aie uinme d



and a new .c¢t of value., indicating the net reoults of conversicn

are obtained

INTERPRETATION OF RESULTS

To obtain an overall asse.sment of the effects of
conversion industrial activity has been aggregated into total
tegional purchases and sales (or production and consumption)
The € value are listed 1n Table § The final column indicates
the net effects of conversion Overall Crlifornira mos southern
state and the mid-west would benefit fiom a shift towards
non-defense spending With the exception of New Jersey all
state tn the mid-Atlantic and New England would experience
differential changes (increases or decrea.es in sales or
purchases) or total declines

Industrial production before and after conversion 1's ohown
in Table 6 Production of each i1ndustrial good summed ACros all
reglons for defense and non-defense sectors 1s shown in columns
one and two The results of conversion for each 1ndustry a. well
as the percentage change tn total production (the sum of defense
non~-defense and the net change 1n production) are listed 1In
columns three and four

Primary industries such as agriculture and mining would

benefit from conversion while the majority of manufacturing

industries would expetience declines As exped«ted production n
tndustries directly related to defense such a aritcraflt and
parts ordnance and arrcraft propellents would be severely



reduced In contrast mi.sles and part. how a stitgnifican
itncrease 1n activity Thio, results from accountiniy proccdure of
the government where space explotation 1s considered a
non-Jefense program It 1+, 1mportant to note that 1n 1977 when
the daita were collected the .pace program wa., deeply 1nvalved n
development of new technology Finally regional governments and

services would tikely bcnefit from conversion

The information presented thus far has shown aggregate

effect, of conversion for regirons and i1ndustries The e re ulto
however do n>t link regional and i1ndustrial actlivity over space

Regional trade flows provide this information Tiree state.

Caiirfornia Illinots and New York will be used tc demonotrate
how rcejions are spatially linked through the production and
consumption of industrial goods These states were Lelected since

California and New York are primary reciprent of defen e
contracts Camong the top five states recerving defen ¢ contracts)
and with the i1nclusiton of lllinoi. repre ent different regicn. of
thhe United States

Figures 3-8 precent ignifaicant production and censumptltion
ltnkages for each state as well as those linkages experiencing
the strongest effects (positive and negative) from conversion
Significant links were defined by flows that fall within specific
standard deviation intervals In all cases calculation of
standard deviations excluded intraregional flows

As expected interregtonal sales, and purchasts are moot
often 1egionally canfined This partycularty truce for New York

(Fijures 3 and 4) where with the exception of California I



interaction found alcng the ea t c(oaul Althcugh conver 1un
affects New York s linkage., along the ea.t coa intcraction with
Californi v would not be significantly ullered

In compari.on I1linots (Figures 5 and 6) operat: tn a nuch
wider industrral activity ovpace wilh Laignifican interaction an
both sales and purchases throughout mid-we tcrn and north-¢ ntral
region 't 1o i1mportant to note thal 1nteriegronal tiade
pattern, vary considerably for defensc and n n-vefense secto:
Thiv 1o evpecially apparent when examining the effects of
conversion

Cali1fornia also displays striking differences between
defense and non-defense trade flows (Figure 7 and 8) Although
industrial activity 1s primarily confined to the we t and south
interaction with mid-western and mid-Atlantic regions, 1s al o
apparent The impacts of conversion are mo t Ltrangly ncted in
the west and south where .ales decline diamatically Purcha e
from the south would i1ncrease while decreases with the
mid-Atlantiyc would likely occur

tastly 1t 1s also i1mportant to evaluate trade pattern or
specific i1ndustries Three industries rron and steel forging
electrical equipment and engines and turbines are used to
demonstrate how production and consumption are linked ovel pace

Significant flows were 1dentified by establishing standard

deviation inteivals and as above rntraregional flows were
excluded The affects of conversion are represented by
rdentifying those interregional linkage exfeirrencing the greate

percentage change (pooitive and negative) i1n total production of
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each wrdu 1ty where total production 1nctude, defen e And

non-J4 fense ¢ Lated 3ctivaity ind the net change in production

Figur 9 show the pattern of flow for the tron and teel
forging ntu try Although thce mid Attantic and mid-west clearly
dominat producrtion spatial trade !inkages vary markcdly betw r
defer and nor-defen e Lales de tinaxtion The effect af

convecirsien are ~vidiely diopersed throughout north-central andg
med-Attantic 1+gron

Tte spatial distribution of the electrical equipment
rndustry pie ented tn Figure 10 Flow for defen ¢ and
non-defense are notably different with each Lhowing strong
regionil conceentratron of sales and purcha e-s “ignificant
crhanges resulting from converston fall primarily on central
regiong and Texas

The Enjines and Tuibines indus ry (Figure 11) algc
diroplays impoertant differences betlween defer e and n n-defenoe
rcelated piroduction and consumption Conoump 10n varies the mnoot
with defiense 1elated purchase occurring mnas 1y in the
mid-Atltantic regitun and non-defense purchase oceurring «n the
west south and other sectors of the east coast
Conversion results 1n significant declines 1n salcs from
mid-western and southern regtons to mid-Atlantic and New England

regions



CONCLUDING DISCUSSION

From the simulation presented 1n this paper 1t s evident
that conver 10n would bring both growth and decline to regionil
economies The process of growth would benefi1t southern and
mid-westeirn region., while other region., would experience declineg
of varying degree

Interregional trade can reinforce or countcract the proceos
of regicnal differentiation For example as Figure, 7 and 8
tl1lustrate California ha, strong trad lrnkages (purcha_,e and
ales) with western southern and mid-western i1egions
Converting to non-dcfense opending would reduce sales to weotern
region. bul 1ncrease purchases from the south reinforcing

vaitant patterns of regtonal gitowth

The ospatial Jhift of industrial wctivity sugge ts thal
non-defense industrie. as> well as migration would be strongly
influcenced As noted previously tncrelsco 1pn deferce spenidirg

induce expanston 1n non-defcnsc 1ndu tries due tc the cricutation
of 1ncomes throughout the economy The simulation determine that
primary i1ndustrie. some manufacturing and service sector would
benefit from conversion Expanded employment opportunities 1In

defense and non-defense .ectors would motivate migration to growth

areas Due to the i1ncreasing reliance on technology in defense
related industiies migration will likely be selective

In contrast in areas negatively impactced by conversion \
process of economic decline or contraction 1s likely A« a

result out-migration would occur as other regirans experience



benefrt, from conversion Qut-migration will be elective tnce
highly Jkilled workers can transfer jJob staills with lesy,
dirfficulty

However 1t 1s neccessary to consider two I imitation of the
research First the system of regional and interregional
tndustrial activity 15 extremely complex and the results
presented only represent a .mall portion of the poosible outcomes
Retating 24 1ndustries across 20 regions provides an extensive
view of activity spaces The u.e of standard deviation, to
identify significant flows excludes other flows that may be
meaningful eopecially for regional specific analysis
Additionally regitonal and i1ndustrial aggregation ofter ob.cure
important linkage. and may contrabute to improper aose oment,
in this respect the infermation presented tn this tudy only
serve to indicate general trend, although spectal consideration
was given to regirons and industries most direct!ly related to
defense programs

Cecondly the methcd of itnput-output analy.is used 1n this

tudy insenstitive to the temporal dimen 1on +n which i1ndu trial
activity occurs Although the simulation i1ndicates likely changes
in regional and industrial activity 1t ts clear that these

adjustments are not i1nstantaneous

From this discussion 1t should be apparent that analyzing
shifts 1n governmental! spending only provides a partial view of
the overall i1mpacts of conversion where 1nitival shifts in
spending activate the complex process of regional economic growth

and decline Although th discusoton of theoe processe ha. been

18



Frimarily conceptual several area. of additional rceenxrch have
been suggested In this reopect the research precented will
hopefully asoi1st policy makers and regional planners in
undei1standing the impacts of governmental spending white offering

regional scientists additional opportunities for reovenrch

16
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Figure 2 Primary Defense Contracts
(muillions of dollars)
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Figure 3 New York Interregional Sales Linkages
(all industries)
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Figure4 New York Interregional Purchase Linkages
(all industries)
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Figure 5 Illmois Interiegional Sales Linkages
(all industries)
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Figure 6 Illinois Interregional Purchase Linkages
(all industries)
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Figure 7 California Interregional Sales Linkages
(all industries)
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Figure 8 California Interregional Purchase Linkages
(all industries)
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Figure 9 Iron and Steel Forging
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Figure 10 Electrical Equipment
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