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Abstract

We use the Michigan Model of World Production and Trade to assess the sectoral effects
of (1) a 25 percent unilateral reduction of military expenditures in the individual NATO
countries and (2) a 25 percent muitilateral reduction of military expenditures in all of
the NATO countries combined. Our principal findings suggest that the overall effects
of the unilateral and multilateral reductions are not substantial and that the results of
the two reductions are qualitatively similar. The sectoral results, which are also broadly
similar in the two experiments, suggest that sectors such as basic metals and metal
products, durable goods, and community, social, and personal services might be in
need of transitional adjustment assistance for displaced workers in the event that the
reductions in military expenditures would in fact be carried out.

With the end of the Cold War and attendant fragmentation of the former
Soviet Union, Soviet military influence no longer poses a grave threat
o international security. The destruction of lrag’s military capabilities
and the opening of the Israeli-Arab dialogue may aiso have served to
reduce the potential for large-scale conflict in the Middle East. The con-
fluence of these remarkable changes suggests that there may now be
considerable scope for reduction in military expenditures in the NATO
member countries. Accordingly, there is interest in the aggregate and
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sectoral impacts that might be experienced in the world’s major indus-
trialized and developing countries if significant reductions in military
expenditures indeed prove to be possible.’

Using the computational general equilibrium (CGE) Michigan Model
of World Production and Trade, we first investigate the impact of a
25 percent unilateral reduction in military spending for each NATO
country. Then, we investigate the impact of a 25 percent multilateral
reduction in military spending in all of the NATO countries combined. An
important advantage in using the Michigan Model is that it incorporates
the effects of international trade and allows for price and exchange
rate responses as well as primary input substitution possibilities. The
Michigan Model thus provides a richer insight into the sectoral effects
stemming from changes in military expenditures than has been provided
by earlier research.?

Previous work has generally compensated for changes in military ex-
penditures by changing nonmilitary government purchases. However,
as discussed in Haveman, Deardorff, and Stern (1992), prior episodes
of substantial reductions in U.S. military expenditures did not follow this
path. We therefore assumed in our aforementioned work that reduc-
tions in government military spending were compensated by shifting
expenditures to various components of final demand, including: (1)
nondefense government spending; (2) private consumption; (3) in-
vestment; and (4) proportional reallocation across all of the foregoing
expenditure components. In this paper, we adopt the last of these
expenditure shifts.

Our paper is structured as follows. In Section 1, we present a brief
description of the Michigan Model and discuss elements of it that are
of particular importance to our study. In Section 2, we discuss some
assumptions underlying our computational experiments, and in Sec-
tion 3, some theoretical considerations that pertain to our experiments.
The computational results are presented in Section 4. Our conclusions
and implications of the results are discussed in Section 5.

1. Overview of the Michigan Model

The theoretical structure and equations of the Michigan Model are
described in detail in Deardorff and Stern (1986, pp. 9-36 and 235-
247; 1990, pp. 9-35). For our purposes here, we present a brief
overview of the model and call attention to some of its features that are
pertinent to the present analysis.
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in designing the Michigan Model, the objective was to take into ac-
count as many of the microeconomic interconnections among indus-
tries and countries as possible. This disaggregated general equilibrium
framework enables us to examine a variety of economic issues that most
other computational models cannot address, either because they are
too highly aggregated, or because they are specified only in partial
equilibrium terms.

1.1. Data and parameters

The version of the model used here includes 23 tradable and six non-
tradable industries in 18 industrialized and 16 developing countries,
plus an aggregate sector representing the rest of the world.3 We use
a base of 1980 data on trade, production, and employment for all
34 countries, plus constructed measures of the coverage of nontariff
barriers (NTBs) for the 18 industrialized countries.

The import and export data are adapted from United Nations trade
tapes, with concordances that relate the Standard International Trade
Classification (SITC) to our version of the International Standard Indus-
trial Classification (ISIC) categories. Information on the gross value
of production and employment by ISIC sector is directly calculated
or estimated from the United Nations Yearbook of industrial Statistics,
Organization for Economic Cooperation and Development (OECD) pub-
lications on national accounts and labor statistics, and various national
statistical sources.

Our input-output coverage currently includes national tables for all of
the industrialized countries of the model except Switzerland. They are
taken from various years ranging from 1975 for Japan and members
of the EC-9 to 1982 for Finland. The 1977 table for the United States
is applied to Switzerland. For the developing countries, our coverage
currently includes separate tables for Brazil (1975), Chile (1977), India
(1973), Israel (1977), Korea (1980), Mexico (1980), Portugal (1981),
Singapore (1973), Spain (1980), Taiwan (1986), Turkey (1973), and
Yugoslavia (1976). The Brazilian table is applied to the remaining
developing countries. The use of national tables allows for differences
in technology among the countries included in the model.*

In general, the coefficients of explanatory variables that appear in the
model are calculated from data on production, trade, and employment
by sector in each country, from the input-output matrices, and from
relevant published estimates of demand and substitution elasticities.
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1.2. The model structure

The model is best thought of as composed of two parts: the country
system and the world system. The country system contains separate
blocks of equations for the individual tradable and nontradable sectors
for each country, and the world system contains a single set of equations
for individual tradable sectors for the world as a whole. The country
blocks are used first to determine each country’s supplies and demands
for goods and currencies on world markets as functions of world prices,
exchange rates, and exogenous variables. The supply and demand
functions for each country are then combined to provide the input
to the world system that permits world prices and exchange rates to
be determined.

The world system is the less complicated of the two systems. We start
with the export supply and import demand functions from the country
equations, which depend on world prices and exchange rates. To get
world prices, we add these supplies and demands across all countries
and set the difference equal to net demand from the rest of the world.
To obtain exchange rates, where these are flexible, we add the value of
excess supply across all of the industries in a country and equate the
resulting trade balance to an exogenously given capital flow. Once we
obtain the world prices for each tradable industry and the exchange rate
for each country, we enter them back into the separate country blocks
in order to determine the rest of the relevant country-specific variables.

1.3. Description of the exogenous change variables

The Michigan Model can be used to analyze price and quantity re-
sponses to a number of exogenous changes in the world trading envi-
ronment. These changes can be represented through the use of some
18 exogenous variables, each referring to a different change in the
trading environment. These variables include, for example, changes in
import tariffs, changes in export taxes, changes in exchange rates where
they are exogenous, and changes in the aforementioned capital flows.

For the current analysis, however, we use only two exogenous change
variables, both representing particular kinds of shifts in demand. One is
an inter-industry shift variable, denoted eq, that describes a reallocation
of final demand across industries. The other is an intra-industry shift
variable, denoted eg, that captures a shift of demand within an industry
from home-produced goods to imports. A formal statement of the roles
that these two shift parameters play in the Michigan Model is available
from the authors on request.
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2. Computational experiments and assumptions

In periods when military expenditures are reduced, the question nat-
urally arising is, what happens to nonmilitary expenditures? There
are principally three macroeconomic policies that could accompany
a reduction in military expenditures: (1) increase other spending; (2)
reduce taxes; or (3) reduce government borrowing.® That is, first, poli-
cymakers could redistribute the expenditure to other forms of govern-
ment spending—for example, to human or physical resources. Sec-
ond, the reduction in expenditure could be matched by a reduction
in government receipts, thus increasing civilian consumption. Finally,
the reduced expenditure could be used to reduce a budget deficit
or increase a surplus, reducing interest rates and thereby stimulating
investment. As Steuerle and Wiener (1990) have noted, the three post-
war periods after 1945 experienced each of these policies, but in rather
different combinations.

Given that there have been a variety of macroeconomic responses
to reductions in military expenditures, it is difficult to determine what
the appropriate strategy should be in modeling such expenditure re-
ductions. The reason this is important is that the effect on the sectoral
composition of trade and employment due to a reduction in military
spending depends crucially on the assumptions one makes about the
accompanying macroeconomic policies. Because the Michigan Model
does not formally allow for changes in interest rates or domestic taxes,
the scenarios chosen for analyzing reductions in military expenditures
are implemented by exogenously altering the composition of final de-
mand. Thus, as already mentioned in Haveman, Deardorff, and Stern
{1992), we made allowances for shifts in military spending to several
categories of final demand, including consumption, investment, nonmil-
itary government spending, and a proportional shift across all sectors of
nonmilitary final demand. In the present paper, we confine our attention
to the latter case of the proportional shift,

We concentrate on two scenarios: (1) a 25 percent unilateral reduc-
tion of military expenditures in the individual NATO countries and (2)
a 25 percent multilateral reduction of military expenditures in all of the
NATO countries combined.® Each scenario is based on a 25 percent re-
duction in the level of 1989 military expenditures in each country. These
reductions are taken as a uniform percentage of military expenditures
allocated to each of the 29 sectors being modelied in each country.
The reduction in military expenditures is prorated proportionally to all
three sectors of final demand, namely, consumption, investment, and
nonmilitary government expenditure.

In interpreting the computational results presented below, it is impor-
tant to note the following assumptions that have been made:
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. The level of aggregate expenditure is constant.

. Capital stocks are fixed for each industry, on the grounds that the
time period under investigation is too short for changes in investment
to be realized as additions to the capital stock.

3. Real wages are assumed to be flexible, i.e., labor markets are per-

mitted to clear.

4. All defense expenditure is assumed to have been allocated to do-

mestic industry.

5. Exchange rates are modeled as flexible, except for a number of

developing countries.

N —

Some of these assumptions are in need of further explanation or
justification. First, the assumption that aggregate expenditure is held
constant is necessary because the microeconomic orientation of the
Michigan Model makes it inappropriate for discussing macroeconomic
phenomena such as the determination of aggregate expenditure or
employment. A further consequence of the microeconomic nature of
the model is assumption (3). Our results are all dependent on con-
stant aggregate employment, which is assured by allowing for flexibility
in real wages. There are alternative methods of maintaining constant
employment, such as allowing the level of final demand to adijust ap-
propriately, but these adjustments would de-emphasize the role played
by the differences in the distribution of military spending and other
sources of final demand.

Assumption (4) is designed to reflect the preference that most coun-
tries give to domestic manufacturers and suppliers when contracts are
signed and purchases are made. Given this preference, we believe that
the average propensity to import of the national defense establishment
is significanity less than that of final and intermediate demand in the
aggregate. In the absence of detailed information, we assume that the
average propensity to import of the national defense establishment is
equal to zero in all of the countries.

Implementation of the two policy experiments is conceptualized as a
shift in the final demand for the output of each of the 29 sectors. The
first step in each of the scenarios is to appropriately redistribute the
reduction in military spending. These redistributions of final demand
are represented in the Michigan Model as changes in the demand share
parameters of the consumers’ utility function. In what follows, o; will be
used to represent the share of final demand attributable to purchases
from sector j. Given the nature of the model, the proportional change
in these parameters is needed to reflect the shift in final demand.
The proportional change variable is obtained by calculating the actual
share of each sector in final demand (ag, j = 1, ..., 29) and the final
demand share of each sector once the defense spending has been
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redistributed (ay;, j = 1,...,29). The proportional change is then
calculated as:

eoy= % _ MG g gg) 1)
o Qj

In order to calculate the inter- and intra-industry shift parameters that
are needed for each sector in each country, five pieces of data are
required: GNP for each country, the volume of defense purchases,
the distribution of GNP and defense procurement across sectors, and
the share of imports in final domestic demand for each sector. Data
on the share of imports in final demand were obtained from data al-
ready present in the model. The sources for the remaining data are
detailed below.

The calculation of ec, which is the percent change in demand for each
sector, requires the distribution and ievels of defense spending and final
demand for each country. Data on aggregate military expenditures and
GNP for each country for 1989 were obtained from the 1990 U.S. Arms
Control and Disarmament Agency (ACDA) publication. In order to cal-
culate the demand shift parameters for each of the 29 industries in each
country, it was necessary to distribute the aggregate military expendi-
ture and GNP data across the industries modelled. The distribution of
GNP was accomplished through the use of the input-output tables al-
ready employed in the model. The aggregate obtained was distributed
to replicate the share in final demand for each of the 29 sectors.

Disaggregated estimates of the distribution of defense spending were
employed for the United States, Canada, the United Kingdom, and West
Germany and are from The Survey of Current Business (1990), Herring
(1989), Barker et al. (1990), and Filip-Kohn et al. (1980}, respectively.
Leontief and Duchin (1983) provide estimates of the proportion of the
ACDA data on aggregate military expenditures that correspond to 12
categories. We; in turn, concorded the categories in each of the
aforementioned publications to our industrial classification.

As noted above, defense purchases are assumed to be made entirely
from domestic production. The shift of expenditure away from defense
will therefore be accompanied by an exogenous increase in imports.
As a result, we need to adjust the fraction of new expenditure that now
goes towards the purchase of imported goods. We assume that each
category of total demand in an industry purchases imports in the same
percentages as that of final demand in that industry as a whole.”

3. Some theoretical considerations

Having stated some important assumptions underlying our experiments,
it may be helpful to provide a theoretical discussion of some of the
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interactions that are present in the Michigan Model. This can be done
with the aid of the partial equilibrium supply and demand diagrams
shown in Fig. 1, assuming initially that there is a unilateral reduction in
military expenditure.

The top panel of Fig. 1 shows the market for home-produced goods
in a representative industry. Supply and demand in such a home mar-
ket depend, of course, on the home price, but the positions of the
supply and demand curves also depend on various prices of imports.
This dependence is only shown in the figure for the price of the im-
ported good in the same industry. This matters for demand because
of consumer substitution, and it matters for supply because of the use
of imports as inputs into production.

The bottom panel shows the markets for exports and imports within
the same industry. Here the prices and quantities of exports and imports
are drawn for convenience on the same axis, because in the model they
are viewed as identical products in the world market. However, within
the country, imports of an industry are viewed as distinct from exports,
and there is no reason in general to compare them. Nonetheless, we
show them being equal initially, partly for convenience and partly to
enable us, even though inappropriately, to represent the process of
exchange rate adjustment in this single market context.

For both exports and imports, the world price in the industry, Pw,
is translated into domestic currency by multiplying it by the exchange
rate, R. In the absence of any export taxes or subsidies, this gives the
export price, Px. The supply of exports depends upon this price, as
well as on the price in the home market, again because of the use of
home market goods as inputs into production for export.®

The price facing importers, Py, is also given by RPyw, except that it
is augmented by t, representing the ad valorem tariff together with the
tariff equivalent of any nontariff barrier that may be present. Thus, the
demand curve is drawn as a function of Py, and, again, its position
depends on the home price from the other panel.

A cut in defense expenditure has two effects, as already noted. First,
depending where defense expenditure was concentrated compared to
the pattern of expenditure in the category of final demand to which that
expenditure is shifted, total demand in some industries will rise and in
other industries will fall. We will ook at both cases in turn. Second,
even in industries in which total demand declines, and certainly in ones
in which demand expands, there is a shift from defense spending, which
was devoted exclusively to home goods, to other demand that is spent
partly on imports. This means that there is an additional shift to the left
of the home-sector demand curve and shift to the right of the import
demand curve.
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Fig. 1. Partial equilibrium determination of home-sector prices and quantities and of
exports and imports.
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Consider, then, an industry in which there has been no defense
spending. The cut in defense spending will therefore, at initial prices,
unambiguously increase total demand in that industry, as well as in-
crease demands for both imported and home produced goods there.
This is shown in Fig. 2 by the shifts of the two demand curves to
Dy(PY,) and Dy (PY). As long as the world price and the exchange
rate do not change, the prices of exports and imports in the sector
will remain constant. However, the shift in demand in the home sector
requires a price increase there, to P}, and this induces a further shift
in both supply and demand for exports and imports. The demand for
imports shifts further to the right, to D},(P5), due to substitution away
from higher priced home goods. And the supply of exports shifts to
the left, to Sx(Pj), due to the higher prices of inputs from the home
sector. Thus, the result at this point is a rise in output in the home
sector, a fall in exports, and a rise in imports.

These resuits could change, however, if there is a change in prices
of exports and imports, though this is not shown in the diagram. if the
country is large in the world market, then its increased net demand for
imports will raise the world price, Pw. In addition, if the increase in
net imports here applies to other industries as well, then the worsening
of the trade balance will lead to a depreciation of the currency, i.e., a
rise in R, which will also raise the domestic currency prices of traded
goods. On the export side, a price increase for either of these reasons
will tend to offset the decline in exports shown in Fig. 2 and may even
lead exports, in certain sectors, to increase overall.

On the import side, the possible price increase for these two reasons
may, in addition, be enhanced by still another possibility. If the industry
being considered is covered by a nontariff barrier, then the attempt to
increase imports will lead to a rise in the tariff equivalent of the barrier,
and thus to a rise in t, raising the price of imports still further. Thus,
for three reasons Py may rise, and if it does, the changes in Fig. 2 will
be further complicated. Such a rise in Py will lead to a further upward
shift in Dy, plus an upward shift in Sy, possibly changing the quantity
in the home market from that shown in Fig. 2, and surely increasing
the price still further. The additional price increase will also lead to
further shifts of supply and demand for trade, and so on. The end
result cannot therefore, be obtained with certainty from the diagram.
However, all of these secondary shifts seem unlikely to change in a
substantial way the results shown in Fig. 2, which may therefore still be
of use in understanding the results of the more complicated interactions
captured by the Michigan Model.

Fig. 3 shows the opposite extreme case, where defense expenditure
in an industry is cut substantially and only a small amount of new final
demand is created in the same industry, thus reducing total demand.
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The demand curve in the home sector therefore shifts to the left, to
D (PY;), while the demand curve for imports shifts slightly to the right,
to D1, (PY%). The price in the home market therefore fails in this case,
to P}, and this shifts both the supply of exports and the demand for
imports down. The results, therefore, are a rise in exports and a fall in
imports; assuming, as shown, that the initial increase in import demand
is small compared to the effect of the drop in the home: price.

Here again, there could be further adjustment of prices if there are
changes in world prices, the exchange rate, or the tariff equivalent of a
nontariff barrier; in this case, the effects would tend to go in the opposite
direction from what we discussed in connection with Fig. 2. However,
since over the entire economy the defense cut replaces spending that
was only in home sectors with other spending that goes partly to
imports, the case of a currency depreciation that was considered there
seems more likely.

To sum up, our theoretical analysis suggests that home-sector prices
will rise in some sectors and fall in others due to a shift of expenditure
out of defense, with corresponding changes in home-sector outputs.
As a first approximation, imports rise and exports fall in sectors where
demand expands, while the opposite is likely where demand contracts.
However, because of the overall shift toward imports with the cut in
defense expenditure, the currency is likely to depreciate, and this tends
1o raise prices across the board.

It should be evident from our discussion that the effects of a unilateral
reduction in military expenditure wili depend on a variety of direct and
indirect responses to the changes in relative prices that occur within
an individual country, as well as between this country and its trading
partners. The Michigan Model thus provides a general equilibrium
framework for computational analysis of a variety of detailed interactions
that will occur at a sectoral level in each of the countries included in
the model. When multilateral reductions in military expenditure are
analyzed, as in our second scenario, the generai equilibrium solution
of the model will reflect the sectoral changes that will occur as the
countries act in concert rather than unilaterally. We are then able to
compare the sectoral effects of unilateral and multilateral reductions in
military expenditure and determine tc what extent these effects differ in
terms of their magnitude and sign (i.e., positive or negative).

4. Computational results
The Michigan Model produces results for a wide range of endogenous

variables that emerge from the calculations as percentage changes
for each of the 29 sectors. Base year data (1980 in this study) are
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then used to compute absolute changes for selected variables, e.g.,
exports, imports, and employment. We now turn to the results of our
two experiments of reductions in military expenditure that are reported
in Tables 1-3.

4.1. Scenario 1: 25 percent unilateral reduction in individual NATO
countries

The aggregate results for both the unilateral and multilateral reductions
for the individual NATO countries are presented in Table 1. It appears
that a unilateral 25 percent reduction in defense spending is fairly
painless in the aggregate for all NATO countries. For the United States
in particular, there is a marginal reduction in both exports and imports
and only 0.58 percent of the U.S. labor force would experience some
dislocation. The effects on the U.S. terms of trade, effective exchange
rate, and prices are also quite small.

The changes in overall trade are also quite small in percentage terms,
but they are interesting because of the differences amaong countries.
Both exports and imports contract in the United States and several
other countries, while they expand in France, Germany, and others.
The reason for this difference is to be found in the distribution of
military expenditures across sectors.

In France, Germany, and other countries, a large proportion of mili-
tary expenditures is concentrated in the very labor-intensive nontraded
sector ISIC 9— Community, Social, and Personal Services. As a re-
suit, when military spending is reduced and shifted to other less labor-
intensive sectors, the demand for labor falls, causing a drop in the wage.
This, in turn, makes exports of these countries slightly more competitive,
their exports expand, and exchange rate adjustments cause imports to
rise as well. In the United States, Canada, and the United Kingdom,
a smaller proportion of military expenditures is in this sector and, with
a more broad-based drop in military spending, there is no system-
atic tendency for the wage to change. In these countries, therefore,
the dominant effect arises from shifting spending from nontradable to
tradable sectors overall, and that spending tends to displace exports,
which then decline. Imports then also fall to maintain balanced trade.

The results in Table 1 are aggregates of the changes that take place
in the underlying sectors of each country. Table 2 contains the sectoral
employment results for the two experiments.® Looking at the unilateral
scenario, it appears that employment decreases significantly in net
percentage terms in basic metal industries (371 and 372), durable
goods sectors (381, 382, 383, 384, and 38A), and community, personal,
and social services (ISIC 9, which includes government employment).'?
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Table 1. Aggregate effects on NATO countries due to 25 percent reductions in military
spending.
Change Change Labor Percent
in Exports in lmports Dislocation® Change in
Effective
$ MILL. Percent § MILL. Percent 000 WKR Percent Terms of Ex. Rate® Prices®
Trade
Belgium/
Luxembourg Unil. 1385 0.2 1374 02 19.2 0.49 0.00 0.0 —0.1
Muiti. 1303 0.2 1173 02 19.3 0.49 -0.03 041 -0.1
Canada Unil. ~208.0 -0.3 —-204.1 -03 18.7 0.18 0.01 0.0 0.0
Multi., -264.0 -04 -2083 04 21.8 0.20 Q.10 0.1 0.0
Denmark Unil. 228 0.1 227 0.1 8.9 0.37 0.00 0.0 —0.1
Muiti. 118 041 262 041 9.3 0.39 0.08 0.2 -0.1
France Unil. 1886 0.2 1743 01 135.2 0.64 -0.01 0.0 —0.1
Multi. 269.7 0.2 2084 0.2 138.1 0.65 -0.05 0.1 ~0.1
Geormany Unil. 2249 0.1 201.2 041 103.2 0.37 -0.01 0.0 -~0.2
Mult. 3385 02 1046 04 1105 0.40 -0.12 0.1 -0.2
ftaly Unil. 167.2 0.2 1644 02 88.6 0.43 0.00 0.0 -0.2
Muiti., 2043 03 1727 02 95.7 0.47 -0.05 0.1 -0.2
Netherlands Unil. 84.4 0.1 84.9 0.1 18.3 0.38 0.00 0.0 0.1
Multi. 737 0.1 86.9 0.1 18.1 0.38 0.02 -0.1 0.1
Norway Unil. 56.7 0.3 466 03 14.3 0.75 0.00 0.0 0.0
Multi. 63.8 0.4 48.1 0.3 15.1 0.79 0.05 0.0 0.1
Portugal Unil. 2.1 0.0 2.1 0.0 27.5 0.70 0.00 0.0 0.2
Multi, 12.0 0.2 12.8 0.1 27.5 0.7 0.02 0.0 0.1
Spein Unil. —-27.2 -0.1 -271 04 35.2 0.32 0.00 0.0 0.0
Multi. -223 -0.1 -35.8 -0.1 35.2 0.32 -0.05 0.0 Q.1
Turkey Unil. -19.6 -0.6 -195 -0.2 38.7 0.27 0.00 0.0 0.6
Multi. ~12.0 -04 -3.1 0.0 37.8 0.26 0.25 0.0 0.4
United Kingdom  Unil. -536.1 -05 -5341 -04 80.4 0.32 0.00 0.0 05
Muiti. —437.3 -0.4 ~481.4 -0.4 795 0.32 -0.05 -05 0.5
United States Unil. 8586 -04 -678.8 -03 578.0 0.58 0.02 0.0 0.1
Multi. -7819 -03 -5416 -02 582.9 0.59 0.05 6.1 0.1

Notes: 2 Refers to sum of changes in the home and export sectors within industries.
B Positive = appreciation.
¢ Index of import and home prices.
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Table 2. Net percentage changes in employment by ISIC sector in the NATO countries
for both the 25 percent unilateral and muiltilateral reductions in military spending.

Belgium
Luxembourg Canada Denmark France Germany italy Netheriands
Traded Indusrtries Unil. Multi. Unil. Multl, Unil. Muti. Unil. Muiti Unil. Multi. Unil. Muli. Uni.  Multi.
Agr., For., & Fishing (1) 028 075 -003 063 032 071 080 115 065 088 038 048 015 0864

Food, Bev., & Tobacco 310) 038 048 016 038 032 064 080 101 079 086 034 048 -005 030

Textiles 321) 008 026 -020 -0.24 002 -001 042 083 006 035 020 050 -0.64 -080
Wearing Apparel (322) 0.28 084 018 028 -024 —008 130 176 067 085 054 08984 —1.51 ~1.16
Leather Products 323) 0.15 0:41 -134 -036 —043 —0.24 1.06 174 005 052 014 059 025 071
Footwear (324) -0.14 0.08 -001 048 051 068 148 173 093 1.10 058 090 0.10 0486
Wood Products (331) 015 038 -054 —0.19 027 050 015 055 047 07t 023 042 032 046
Furniture & Fbdures (332) 07t 077 015 038 043 068 085 107 089 105 060 076 0.6 030

Paper & Paper Products (341) 033 067 -06t —046 024 028 050 077 027 044 019 041 055 086

Printing & Publishing (342) 0.1 025 -046 -0.12 023 021 005 0.13 009 0.15 -004 005 040 040
Chemicals (35A) 0.16 032 063 -054 0.7 009 031 040 —004 022 043 027 028 025
Petrol. & Rel. Prod. (35B) -0.61 —0.38 -039 -0.38 -1.23 —1.25 042 042 135 120 047 047 045 041
Rubber Products (355) 032 020 —-1.12 -1.70 0.28 -0.03 013 000 0.8 02t 039 010 055 0.10

Nonmatallic Min. Prod. (36%) 087 094 -021 -026 082 045 094 093 059 078 089 087 080 0861

Glass & Glass Products (362) 1.16 122 —077 -098 069 009 063 063 047 116 056 075 052 031

Iron & Steel (371) 058 034 —067 —1.08 0.3 -0.03 020 008 002 000 006 -003 033 002
Nonferrous Metals (372) 084 1.00 -080 -1.00 0.18 -003 012 008 -001 008 014 0.8 030 006
Metal Products (381) 035 038 -057 —0668 041 036 046 044 023 031 026 033 042 034
Nonelectric Machinery (382) -0.25 -0.08 —1.00 —096 008 008 007 009 040 050 0.16 037 -0.15 -0.16
Electric Machinery (383) -0.16 —0.38 —1.22 —1.57 ~0.47 —0.92 -1.05 -1.33 008 -0.16 ~0.36 -0.57 -0.02 ~-0.36
Transporiation Equip. (384) 0.19 —-0.69 —1.41 —2.62 —1.10 —2.88 —1.36 —201 -046 —0.87 —0.76 ~1.77 -0.55 —1.21

Miscallanaous Manufac. (38A)  0.21 —0.11 -1.20 -188 0208 -041 D044 0.13 -050 -0.48 028 006 042 -0.10
Mining & Quarrying @ 018 029 -056 —047 047 047 056 068 005 024 010 036 1.18 130
Total Traded 026 026 -~0468 —041 046 014 030 034 022 026 019 020 010 0.12

Nontraded Industries

Electric, Gas & Water 4 072 065 -0.27 —030 078 078 09 091 062 0860 027 025 081 078
Construction () o088 087 017 017 073 077 107 105 085 081 088 067 057 058
Wholesale & Ret. Trade 6 127 124 027 024 092 091 140 137 077 074 118 115 085 084
Transp., Stor., & Com. () 027 026 -046 —049 024 025 039 038 025 024 023 021 042 041
Fin., Ins. & Real Est. 8 062 061 054 050 092 083 124 121 123 118 040 038 073 072

Comm., Soc. & Pers. Serv.  (8) — 1.58 —1.57 021 020 -0.92 -0.90 —209 —2.10 —1.15 —1.18 ~1.80 —1.81 -1.05 ~-1.06
Total Nontraded ~009 -0.10 0.15 0.14 -0.08 -0.05 —0.14 -0.16 -0.12 ~0.15 ~0.12 -0.12 -0.03 ~-0.04

Total, Afl industries 001 001 000 000 000 000 00t 001 000 000 001 001 000 000

(Continued)
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Table 2. {(Continued)

Norway United Kingdom  United States Portugal Spain Turkey

Traded Indusriries Unll.  Muli.  Unil Muiti, Unil.  Multh,  Unil.  Multl,  Unil.  Multi.  Unil.  Mulii
Agr., For,, & Fishing () 178 266 013 0.20 1.7 141 081 08 035 040 035 037
Food, Bev., & Tobacco 310) 0.10 024 044 048 145 150 085 102 033 03% 017 025
Textiles {321} 084 154 -0.87 -0.33 032 042 018 026 028 027 0.0 -007
Wearing Appare! 822) 057 1.40 -043 -010 088 093 184 182 048 049 -0.04 003
Leather Products (323) 194 453 -058 021 02 058 087 074 019 029 002 010
Footwear (324) -0.10 043 026 0.41 137 145 143 153 040 042 080 067
Wood Products 331} o098 135 -0.47 021 049 058 025 044 030 035 -007 -~0.08
Furniture & Fixtures {332) o068 076 004 032 134 141 138 134 055 054 0850 048

Paper & Papsr Products (341) o022 053 -060 039 043 050 080 082 005 008 -004 -008

Printing & Publishing (342) 039 034 -005 002 058 05 -0.07 092 -001 -001 002 -0.08
Chemicals 354) 034 041 -044 021 047 014 093 010 -008 -007 015 0.02‘
Petrof, & Rel. Prod, {358) -0.05 001 -580 -532 041 040 -066 -024 089 -104 -0.14 -0.08
Rubber Products {355) 085 039 -148 -165 -061 -072 020 021 -027 032 -003 008
Nenmetallic Min, Prod. 864) 081 070 -033 -026 044 042 073 074 032 030 -008 -0.07

Glass & Glass Products 362) 047 024 172 -170 -035 -040 OC37 038 -00t -003 014 O

iron & Stesi @371} 143 080 -085 -0.99 -086 -1.01 033 025 002 -003 ~0.15 -0.28
Nonfsrrous Metals (372) 047 024 -235 ~1.864 —144 146 100 082 -0.09 -0.16 -032 -0.37
Metal Products {381} 075 068 -0.84 -059 ~071 -073 084 065 034 013 000 -005
Nonelsctric Machinery 382 018 0.4 -024 -0.08 -058 -054 -0.08 -0.03 ~013 -0.12 -0.18 -0.25
Elactric Machinery 83} -073 -124 -1.90 -209 -3.29 -338 -0.16 -0.22 -0J37 -040 -083 -087
Transpostation Equip. {384) —031 105 -172 -233 -288 -307 -0.18 -0.24 -038 -045 -038 -0.39
Miscalianaous Manufac, (38A) 028 -008 -1.32 ~144 -258 267 047 038 007 00t -0.14 -0.19
Mining & Quarrying (2 437 537 061 -0.21 049 023 -359 -340 -0.28 -022 050 -0.11
Tota! Traded 0.74 083 -0.70 -0.68 -046 -044 064 068 020 022 029 O3

Nontraded industries

Electric, Gas & Water 4 169 144 133 135 113 142 0316 GI11 004 000 -008 013
Construction % 088 094 042 039 071 070 087 067 035 033 -007 -008
Wholasale & Ret. Trade & 186 153 057 055 130 129 200 191 067 065 028 024
Transp., Stor,, & Com, {7} o068 063 -088 088 023 022 041 040 012 011 035 015
Fin., Ins. & Real Est. @ 077 072 017 016 149 148 125 119 084 081 058 047

Comm., Soc. & Pers, Serv. @) -235 -2484 056 056 -1.06 ~1.06 -381 -367 -179 -1.80 -208 -212
Total Nontraded -028 -035 031 03t 017 016 -~072 -0.78 -0.16 -0.18 -0.74 -0.79

Total, All Industries 001 002 000 000 001 001 002 002 000 000 000 0.00

The sectoral results for the other NATO countries are qualitatively
similar to those for the U.S. in the sense of being relatively small
on the whole and being concentrated in metal products and durable
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goods. The results are by no means uniform, however, and apparently
reflect some noteworthy differences in the sectoral incidence of military
spending and technological differences in input-output structures.

4.2. Scenario 2: 25 percent multilateral reduction in NATO countries
combined

Here we summarize the results of a proportional shift of 25 percent of
military expenditures across all categories of final demand for all the
NATO countries combined.

The aggregate results of the multilateral reductions for the individual
NATO countries are listed in Table 1 together with the results of the
unilateral reductions. The aggregate results of the multilateral reduc-
tions are listed in Table 3 for all 34 countries inciuded in the Michigan
Model. The sectoral results of the multilateral reductions for the indi-
vidual NATO countries are listed in Table 2 together with the sectoral
results of the unilateral reductions.

For the United States, it appears that, in the aggregate, a multilateral
reduction in military spending in the NATO countries has a somewhat
smaller impact on U.S. exports and imports than does a unilateral
reduction.’ The labor dislocation is virtually the same in the two cases
while the U.S. terms of trade improve somewhat more with the multilat-
eral reductions. The results for the United Kingdom are similar to those
for the United States. For the other NATO countries, there are numer-
ous instances in which the multilateral reductions have a somewhat
larger trade and labor dislocation impact than the unilateral reductions
in military expenditures. But in all cases, these changes are relatively
small in percentage terms.

The aggregate results in Table 3, which includes all 34 countries cov-
ered in the Michigan Model, indicate that the non-NATO countries would
not be particularly affected by the unilateral/multilateral reductions in
NATO country military expenditures.

The sectoral results, which are listed in Table 2, indicate slightly larger
net percentage changes in employment for the multilateral reductions.
But on the whole, the results for both experiments are qualitatively
very similar.

5. Conclusions and implications
In the long run, a reduction in defense spending is generally regarded

to have a positive impact on an economy. In the short run, how-
ever, a reduction in defense outlays could result in unemployment and
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Table 3. Summary of effects on the major industrialized and developing countries due to
a 25 percent multilateral reduction in military expenditures in each of the NATO countries.

Value of Change Value of Change Gross Change

% Change in Pct Change Pct Change

in Exports in Imports in employment® Terms of Trade in Eff. in
Ex. Rate®  PricasC
$ Mill. Pct $ Mill.  Pct 000 Wikr Pct
Industrialized Gountries
Australia 86.7 03 104 0.1 58 009 0.23 0.0 0.1
' Austria -0.4 -0.0 32 00 3.0 0.10 -0.00 -0.1 0.0
Canada —-264.0 -04 -208.3 —0.4 2i6 020 0.10 0.1 -0.0
European Community
Beigium/
Luxembourg i303 02 117.3 0.2 183 0.49 -0.03 0.1 -0.1
Denmark 1.8 04 282 041 93 039 0.08 0.2 -0.1
France 269.7 02 206.4 0.2 138.1 065 -0.05 0.1 -0.1
Germany 3395 02 104.6 0.1 1105 040 -0.12 0.1 -0.2
freland -5.4 -0.1 3.0 00 0.7 006 0.09 04 -0.0
italy 2043 03 1727 02 95.7 047 -0.05 0.1 -0.2
Netherlands 737 0.4 869 0.1 181 038 0.02 -0.1 0.1
United Kingdom  —437.3 -0.4 —481.4 -0.4 785 032 -0.05 -0.5 0.5
Total EC 576.7 0.1 2358 0.0 4722 044 -0.08 -0.0 -0.0
Finland 23.1 02 36 00 20 0.09 0.05 0.0 0.1
Japan 2530 02 -184.0 -0.1 28.2 0.05 -0.32 ~-0.2 0.1
New Zealand -4.9 —0.1 120 02 1.0 008 0.29 0.3 —0.0
Norway 83.8 04 481 0.3 151 078 0.08 6.0 0.1
Swaden -5.6 —0.0 51 00 28 007 -0.05 0.0 0.0
Switzeriand -80.2 0.2 22 00 28 008 -0.01 0.1 -0.0
United States ~781.8 0.3 -541.8 0.2 5829 0.59 0.05 0.1 0.1
Total Industrialized -133.7 —0.0  -613.4 -0.0 11372 037 ~0.04 -0.0 0.0
Developing Countries
Argentina 283 03 835 0.6 7.9 008 0.38 0.0 —0.1
Brazil 1222 06 1430 08 509 0.12 0.10 0.0 -0.3
Chile 202 04 244 03 1.8 008 0.08 0.0 0.1
Colombia 175 04 336 07 72 043 0.34 0.0 -0.1
Greece 29.7 05 438 04 43 011 0.17 0.0 —-0.1
Hong Kong -0.8 -0.0 -~2.5 -0.0 22 Oonl -0.02 0.1 -0.0
india 139 02 183 03 184 0.01 0.08 0.0 ~0.0

{Continued)
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Table 3. (Continued)

Value of Change Value of Change Gross Change % Change in  Pct Change Pct Change
in Exports in Imports in employment® Terms of Trade in Eff. in
Ex. RateP® Prices®

$ Mill.  Pct $ Mill.  Pct 000 Wkr Pct

Israel -32 -0.1 15 0.0 0.7 0.05 0.07 0.1 ~-0.0
South Korea 65 0.0 -57 -0.0 44 003 -0.06 0.0 0.0
Mexico 1.0 00 162 0.1 54 003 0.08 0.0 0.0
Portugak 120 0.2 128 0.1 275 070 0.02 0.0 0.4
Singapore 215 041 58 00 05 005 0.02 0.0 0.0
Spain ~223 -0.1 -359 —0.1 352 032 —-0.05 0.0 0.1
Taiwan 00 0.1 19 00 03 000 0.01 0.0 -0.0
Turkey ~12.0 -04 -31 -0.0 379 0.26 0.25 0.0 0.4
Yugoslavia 50 00 36 00 0.8 0.01 —-0.03 -0.0 0.0
Total

Developing 239.8 0.1 3212 041 205.6 0.04 0.08 0.0 -0.0
All Countries  106.1 0.0 -2922 -0.0 13427  0.12 —0.02 -0.0 0.0

Notes: 2 Refers to sum of changes in the home and export sectors within industries.
b positive = appreciation.
¢ Index of import and home prices.

adjustment pressures in at least some sectors of the economy. in or-
der to facilitate a smooth transition, government assistance, if deemed
necessary, should be pointed in the right direction.

Our results suggest that, while the impacts of a 25 percent unilateral
or multilateral reduction in military expenditures do not appear to be
large in the aggregate,'? the negative sectoral net employment impacts
appear to be concentrated in certain specific sectors, such as basic
metals and metal products, durable goods industries, and community,
social, and personal services. Depending on the magnitude of the
reduction in military expenditures and the time horizon involved with
respect to adjustment, these particular sectors might be in need of as-
sistance in the event that reduced military spending were in fact carried
out.’® Indeed, the availability of such assistance could be important in
garnering political support for the military expenditure reductions.
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Notes

1. As will become clear from the discussion that follows, we can use our modeling
framework to analyze increases, as weil as reductions, in military spending.

2. There may, of course, be other effects at both the micro and aggregate ievels that our
modeling approach cannot capture. These effects include the dynamics of adjustment
in goods and factor markets and possible impacts working through financial markets
and changes in aggregate savings and investment behavior. This suggests the need
for a broader and more integrated modeling effort, which unfortunately is beyond our
capability at present.

3. The countries and industries are listed in Table 3. It should be noted that the European
Community is represented as the EC-9, and that Greece, Portugal, and Spain are
listed in the group of developing countries. Also, the results for Germany refer only
to West Germany, and those for Yugoslavia refer to that entire nation.

4. As will be discussed below, our sector aggregates may obscure technological differ-
ences in the production of military and nonmilitary goods in certain sectors.

5. A fourth possibility is that the government could contract the money supply (or
reduce its rate of expansion). The results would then depend on what accompanying
changes maintain full employment. if there were a general deflation of prices and
wages, this would increase the real value of all components of spending across the
board, similar to the proportional expansion assumed here.

6. By a unilateral reduction, we mean a reduction in a given NATO country, while other
NATO countries continue military spending at the old level. A muitilateral reduction
means a coordinated reduction at the same time in all of the NATO countries.

7. See Haveman, Deardorff, and Stern (1992) for further elaboration of the procedure
used here.

8. Of course, inputs from other sectors are typically more important than inputs from
the same industry represented here. Other than this input-price effect, the Michigan
Mode! does not include any direct effect of the home price on export supply, or vice
versa, since capital is assumed specific to each subsector and labor can be hired
independently in each.

9. The sectoral changes in exports and imports are available from the authors on
request.

10. It should be noted that military personnel are included in sector 9, which means
that we assume the military employs workers in the same proportion as all other
components of sector 9. The results presented will thus be understated or overstated,
depending on the difference in labor as a fraction of spending in each component
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of sector 8. Nonetheless, correction for these inaccuracies would not change the
qualitative nature of the results.

11. With a multilateral reduction in spending, all-NATO coéuntries shift spending toward
tradable sectors, which raises their world prices relative to nontradables. This tends
to expand trade in all of the countries, compared to the effects under unilateral military
spending reductions. Thus in the United States, when trade falls, it falls by less in
the multilateral case, while in France and Germany, when trade expands, it expands
by more.

12. Dunne (1991) reaches similar conclusions to ours using an empirical analysis based
on regression methods, as well as citing the results of earlier studies based on
input-output methods.

13. See' Fox and Stern (1993) for a more detailed analysis of the effects of reductions
in NATO military expenditures on U.S. employment by sector/occupation/region and
for calculation of associated wage losses.
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