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In addressing the question of what is the optimal size
of the defense sector in a post-Castro Cuba, we must
first establish some criteria by which we can judge
different alternatives. In this paper, the criteria that I
use is one where the level of the military sector is de-
termined by the preferences of the median voter. In
other words, I assume that a representative democra-
cy will exist in Cuba after Castro and that the deci-
sive individual is the median voter. Allowing for dif-
ferent ways of collectively aggregating the preferences
of different individuals, while yielding a different op-
timal level, will still possess all the characteristics of

the approach used in this paper.

Individuals are assumed to make choices over con-
sumption and national security. The latter is impor-
tant because it can be seen as a way for individuals to
self-protect against a future attack by an adversary
who will confiscate some portion of their wealth if
successful in its efforts. Defense serves to raise the
cost of an attack to the perpetrator, i.e., it provides a
means of deterrence to a country. Military spending
is therefore a derived demand for an underlying com-
modity which is the increase in expected utility re-
sulting from the higher probability of being able to
consume one’s wealth at a future period in time. The
next section of the paper briefly outlines the theory
and the final section discusses the optimal level of
spending for Cuba under various different scenarios
regarding the economic and political conditions

which could prevail in Cuba.

THE DEMAND FOR NATIONAL SECURITY
This section generalizes the demand for national se-
curity in Seiglie (1988) in several directions. First, it
introduces the possibility that expenditures by ene-
mies decrease welfare just as those by allies increase
welfare. Second, since the economy is open and in a
steady state equilibrium, the budget constraint faced
by individuals is altered. These extensions will be de-
veloped under the assumption that preferences take a
particular functional form that generates linear mili-
tary expenditure functions.

The amount of military capability produced or im-
ported by a nation is not necessarily equal to the
amount available for its consumption. Part of the dif-
ference is due to the public goods aspect of military
alliances which has been discussed in the economic
literature. The other part results from the fact that
some proportion of an adversary’s military capability
spills over and decreases the effectiveness of the coun-
try’s military defense, i.e., it reduces its national secu-
rity. In the discussion that follows we denote the ad-
versary of Cuba as country ¢ (denoting enemy) and
its potential ally as US. The proportion of country €’s
weapon stock that reduces Cuba’s national security
will be denoted by a,,. Likewise, some proportion of
Cuba’s military capability reduces country ¢’s nation-
al security; denote this as &,,. These proportions dif-
fer for each country depending, for example, on the
percentage of military spending directed towards of-
fensive versus defensive purposes. If we represent the
total amount of spillover from the adversarial coun-

try e towards Cuba by M., and the positive spillover
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from the ally, the US, by M, 5 then the total con-

sumption of national security by Cuba is 1}, where
m=M_ -M . +M s (1)
and M, is the total amount produced by Cuba.

By our previous assumption,
,Vl‘e =a ce,\/é + Ve (2)
Mys=b  cys Mys 2)

where M, is the total amount of military capability
produced by country e and therefore, some fraction
of that total, a,,, reduces the effectiveness of Cuba’s
national security. The variable v, is a measure of hos-
tile actions by country e which signal intentions and
is assumed independent of M,. A similar interpreta-
tion holds for the positive spillover, Mg resulting
from a military alliance, i.e., we assume some fraction
b,sof the US military serves to protect Cuba.

Therefore, the total effective consumption of military
capability for Cuba, m  is equal to:

m:Mc'a celvé' ve+b cUSMUS (3)

Likewise, for country e which is assumed to be allied
to country R,

n’é:Me-a ec’VL- Vc+b eAMR (4)

In the model, the coefficient a ; ; is viewed as a mea-

sure of the degree of spillover embodied in the arma-
ment of the opponent. For example, if the weapons
of the opponent were mainly offensive then a; 4
would be high, but if the weapon systems of the op-
ponent were mainly defensive then a ;5 would be
low. The other coefficient V ; can be viewed as a hos-
tility signal. As such, it reflects the perception of
threat or hostility directed towards country i from
other nations. Analogously, b represents the spillins
resulting from military alliances.

Let the representative citizen of country 1 have pref-
erences represented by the following Stone-Geary
utility function:

U(C(:’m c):(c c” Ec) amcl-a (5)

Ec) U[(Iwc_a ceM_ ve+b cUS,\/,US)l-Ul

:(C c”

where ¢ represents consumption and T denotes a
“minimum” subsistence level of consumption. We
assume the Cuban economy is in a steady state with a

. . * .
capital/labor ratio, k', and an average propensity to

b3 . . « .
save, s . For the overall economy with N individuals,

N N
I= Z Ei * Z S i / i
i=1 i=1 (6)

where /denotes national income; E; the expenditure

of the ith individual; /, his income; and s, his sav-

ings rate.

Cuba’s defense expenditure is equal to B, M. where

P, is the unit cost of maintaining a national defense

of size M.. The ith individual’s tax share to finance
these expenditures will be denoted by t; so that

choosing consumption as the numeraire commodity,

his budget constraint is:
Cc+ TCPMMC:('Z_S :)I i =E i (7)

Following Dudley and Montmarquette (1981), note
that if the only tax rate, t, imposed by the govern-
ment is proportional to income then

; /o2t =0 /Y0 /NN)
=1/ N)(1 /Y) 8)
where Y is Cuba’s per capita income.

Per capita income Y is a function of the degree of
openness of the economy 9, i.e., I(d) with I'(3)>0. In
other words, as the degree of openness of the econo-
my increases, military spending increases.

Maximization of equation (5) subject to (7) yields
the following first order conditions:

aCc,-c ) mi- =0 9
(1- a)ic .-c— )" m;%- put.P,=0 (9)

which when substituting
rnc:,\/,c -a cel\/’e- Ve+bcus’\/’cus
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along with our budget constraint yields the following
demand (reaction) function:

M=(

+ aaceMe -

a)fis ) ;-c7J/( [Py
achSIWJS-'L GVe (10)

We can see from the above that the demand for de-
fense is increasing in income and decreasing in the
cost of maintaining the military, B,.

Several other results emerge from equation (10).
Firstly, M is increasing in the opponent’s level of mil-
itary weapons, M.. Secondly, M is also increasing in
the “degree of aggression,” v, of the adversary, i.c.,
increasing in the level of conflict with adversaries.
Thirdly, the weapon stock is decreasing in the level
of weapons of the ally. This tendency to free-ride oft
the ally is increasing in the degree that the ally’s
weapons have the non-rivalness property of a public
good and in the strength of the alliance. This degree
of non-rivalness is implicitly incorporated in b_,..
This coefficient also captures the fact that an ally that
is not very likely to intervene on behalf of Cuba will
not greatly reduce the latter’s level of armaments. M.
is also increasing in the threat of the adversary’s

weapons, a__. For example, the proximity of the two

c
countries geographically is important if the countries
do not possess long range missiles or bombers so that
the closer they are the higher is a__, or if they are
contiguous countries the mix of the weapon stock be-
tween offensive and defensive systems is important
with an increase in offensive weapons implying a rise

in a_.. Finally, M_ is decreasing in the tax share, ¢ ;.

The military expenditure function for Cuba, ME,
which is equal to B, M. is the following after substi-
tuting for T and assuming that the representative in-
dividual’s savings rate is equal to the steady state rate,
s* we get

ME =(@1- o)l-(1- a)s /- [(1-
+aaceM€_achSIVlJS+ aPmVe

ey (1)

Bul+ BSH BV 1)+ BME+ BMEs+ BV

. . . * .
where I is real national income, S (equal to s 1) is real
national savings and B, , B, and B, are greater than

zero and B, B, and B; are less than zero.
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Several propositions emerge from this expenditure
function, namely that military expenditures should
be increasing in: 1) income; 2) the opponent’s expen-
ditures; 3) the level of conflict or aggression directed
towards it from other nations and decreasing in: 4)
allies’ expenditures; 5) the savings rate; 6) the tax
share; 7) the minimum subsistence level; and 8) the

cUSs

strength of the alliance, b_.

Finally, the above assumes that countries trade at
world market prices. Since the gains from trade are
decreasing in distortions to world prices and since
wars or international conflicts serve to raise the trans-
action costs involved in trade with the rest of the
world, we expect that the greater that an economy is
dependent on world trade and therefore, the greater
is the sum of consumers’ and producers’ surplus de-
rived from this trade, the greater will be its military
expenditures in order to protect these gains. There-
fore, military expenditures should be increasing in
the extent that an economy is open to world trade.

ESTIMATES OF THE MILITARY
EXPENDITURES FUNCTION

In this section, estimates are presented for the param-
eters of the expenditure function (equation 11) de-
rived above. The variable 0, denotes the degree of

openness of the economy. We also introduce a con-
stant to the equation, as well as an error term, e;.

The definitions of the variables are as follows. Our
dependent variable, ME, denotes the real military ex-
penditures of the country. As for our explanatory
variables, I refers to the level of real GNP and S to
the level of real national savings for country i. As for
(1/ty), it is the inverse of the tax share of the represen-

tative individual in the country, which from equation
(8) is equal to the inverse of the share of real income
of the representative individual in GNP. As a proxy
for this variable we have used a Gini coefficient of
sectoral inequality published by the World Bank. A
better proxy would have been a Gini coefficient
based on individual income or households, but such
a measure is unavailable for many of the countries
used in our sample. We therefore expect that as ine-
quality increases (the Gini coefficient rises, i.e., g

falls and (1/g) rises), the country’s military expendi-
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Figure 1: Cuban Real Military Spending
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Figure 2: The Share of Cuban Military Spending in GNP
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tures, ME;, should rise. Therefore, we expect the sign

of its coefficient to be positive.

As for the other variables, ME; represents the mili-

tary expenditures of the adversarial nation. We ex-
pect the coefficient, b4 to be positive. Conversely,

ME|; denotes the military expenditures of countries

allied to country i. This captures the spill-in from the
alliance’s expenditure into the particular member
country. Our model predicts the sign of this variable
to be negative due to the free-riding problem inher-
ent in public goods. As for our coefficient of aggres-
sion, vi, which measures the aggression from the rest

of the world towards country 7 we expect its sign to
be positive, i.e., increases in foreign aggression
should lead to increases in expenditures.

To arrive at a measure for this latter variable I have

used the Conflict and Peace Data Bank (COPDAB)

developed by Azar (1980a, 1980b). The COPDAB
consists of approximately 500,000 international
events which occurred from 1948 to 1978. Each
event entry in the data base lists the actor and target
nation, the issue involved and the date of occurrence.
The source of information is taken from close to 100
regional and international publications. The data
base consists of a ranking of events according to a
predetermined scale aimed at quantifying the intensi-
ty of the event ranging from the most cooperative
given a value of 1, such as the voluntary unification
of nation-states to the most conflictful which is given
a value of 15, an extensive war act. In order to arrive
at a level of aggression towards a country from the
rest of the world (VJ) I have taken the average of the

scaling of hostility from all countries in the data base
towards that particular country during the year and
conversely. So for example, if a country has had three
international interactions in a particular year: 1) war
was declared against it by a neighboring country
(scale=15); 2) a country strongly attacked it verbally
(scale=10); and 3) it formed a major strategic alliance
with another country (scale=2), then the index of
hostility for the year would be 9, (15+10+2)/3. This
index was calculated for all countries in the sample

listed in COPDAB for each year.

Correcting for the possibility of heteroscedasticity,
the estimated military expenditure function is the
following:'

ME = -25985 +.12 | - .33 S + 165 (1/ 1)+
03 ME _-02ME ,s+63520+2970V

Using these estimates for the variables we can analyze
the level of defense expenditures in a post-Castro
Cuba under various scenarios. Before we do so, Fig-
ures 1 and 2 shows the estimated size of the Cuban
military for selected measures. It is obvious that there
has been a sharp decline in the size of the military
sector whether measured in real 1988 dollars or as a
percentage of total output. Recent estimates place
Cuban military spending in 1988 dollars at 354 mil-
lion dollars and its share in total output declining to
2 percent.

1. All the variables are statistically significant and variables are in 1978 dollars.
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The natural question to ask is if Cuba had different
economic and political characteristics, what would be
the optimal level of military spending? Given the
space constraints, let me propose one of many plausi-
ble scenarios. Suppose that Cuba had a level of GNP
(GDP) equivalent to that of Chile and a national sav-
ings rate of 20 percent (less than Chile’s). Further-
more, assume that Cuba had as a natural adversary a
country such as the Dominican Republic and that
Cuba had the United States as an ally (as is the case
for example, with Canada). Finally, assume that the
Cuban economy is as open as that of the Dominican
Republic or Jamaica. Under these conditions, Cuba
would have to confront an international environ-
ment with a level of hostility towards it resulting in a
COPDAB score of 9.2 to justify having a military
for national security reasons. This score is defined as
experiencing mild verbal hostility or discord with the
rest of the world. More specifically, this corresponds
to low-key objections to policy or behavior; express-
ing discontent through third parties; objections to
explanation of policy and requests by other countries
for a change in policy.

It is surprising that to justify current levels of Cuban
military spending would require a value close to 10,
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