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This paper shows that Ricardian equivalence no longer holds once we recognize that govern-
ment acts as an intermediary between generations in the provision of national defence. Conse-
quently, the level of public debt is positively related to defence spending since this component
of government expenditures insures the transferability of bequests, as well as protecting
savings. It is shown that defence spending has an adverse effect on both national saving and
the saving rate that has not been considered in the economic growth literature. More gener-
ally, the paper emphasizes that in developing a positive theory of taxation, the composition
of government spending plays an integral role.

INTRODUCTION

The separation of government expenditures from the methods used to finance
them has been an extremely useful assumption employed in economics. It has
allowed economists to analyse a series of problems which would be much more
difficult to study if individual taxpayers were assumed to perceive a link
between the tax structure and the expenditure structure of an economy. Hettich
and Winer (1988), for example, following this tradition, develop a positive
theory of a tax system. This separation has been used most frequently and
fruitfully to address the important question. Do fiscal deficits matter? More
specifically, does the way that government finances its expenditures, between
taxing and issuing public debt, matter in terms of their impact on the real
economy?

Barro (1974) employed an overlapping-generations model with altruism to
show that if individuals are not bequest-constrained then government bonds
are not perceived as net wealth. The recipients of government 'transfers
financed by bonds realize that their descendants will have to finance the debt
through higher taxes, and so they offset the increase in public debt by increas-
ing the size of the bequest to their children by the same amount. The effect is
that interest rates, wages and the level of output of the economy are unaltered.
This result, usually referred to as the Ricardian equivalence theorem, presented
a challenge to the profession to find circumstances under which it would not
hold and when, therefore, financing government spending with debt would
have an impact on the economy.

For example, Drazen (1978) shows that this result does not hold when
the returns to human and non-human capital differ, i.e. when there is some
imperfection in the capital market. The most common approach used to show
that Ricardian equivalence fails to holds has been to demonstrate that there are
individuals who are bequest-constrained, i.e. who would like to leave negative
bequests if they could, and for whom the issuing of public debt by government
enables them to do so. They do not therefore increase their bequests one-for-
one when public debt increases. To achieve this result, the literature in this
area has seen the introduction of more sophisticated models which allow for
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political considerations and strategic interactions which incorporate altruism
on the part of children towards their parents. Examples of the former include
Cukierman and Meltzer (1987, 1989), Alesina and Tabellini (1987) and Tabel-
lini (1991), and examples of the latter approach, Carmichael (1982), Abel
(1987), Kimball (1987) and O'Connell and Zeldes (1993).

This paper explores this topic by departing from the assumption in previous
works that a separation exists between the tax structure and the expenditure
structure of a fiscal system. It does so by dropping the standard assumption
that the role of government is to provide costless intergenerational transfers,
generally conceived as social security, and instead defining its function to be
the provider of national defence. We assume that no altruism exists on the
part of children, that parents' bequest motives are operative, and that capital
markets are perfect, in order to highlight the fact that Ricardian equivalence
also depends upon the composition of government expenditures and not just
on the existence of the former conditions. In order to compare the results with
those derived previously in the literature, a standard overlapping-generations
framework is used, although since the bequest motive is operative the same
propositions could also be derived assuming that individuals have dynastic
utility functions.

The key to the paper's results is that bequests (although operative) cannot
be fully realized because there exists the possibility that international or
domestic conflict may break out and that a portion of the bequest may never
reach one's heirs as it may be confiscated by an adversary or lost in conflict.
A component of government expenditures, defence spending, is perceived by
individuals as a form of protecting against these attacks or increasing the likeli-
hood that bequests are realized. Therefore, increases in public debt to finance
defence expenditures and thereby ensure that bequests are received by future
generations will not be fully offset by increases in savings. Consequently, we
should expect to observe a positive correlation between increases in the size of
the public debt and defence spending in countries where such a concern exists.

This contrasts with the tax-smoothing literature (Barro 1979), which sug-
gests that optimal income taxation through time requires a smooth tax path
and that unexpected events such as wars are therefore optimally financed by
debt. The model presented here shows that this result holds because of the
derived demand that individuals have for national security to protect the well-
being of their descendants. Therefore, both temporary increases in defence
spending (wars), and permanent increases during times of peace will be
financed by debt. In the current climate of defence expenditure cuts by many
countries following the end of the Cold War, the implication from this analysis
is that the fiscal deficits of many of these will be reduced.

Another important implication from the model is that, since defence spend-
ing lowers the amount bequeathed to future generations, it lowers national
savings. Since economic growth is determined largely by the accumulation of
both physical capital and human capital partly financed by inter \ivos transfers,
defence spending can affect economic growth. Therefore, this paper can also
be viewed as complementing the literature on endogenous economic growth
(Romer 1986; Lucas 1988), since it has been recently shown that government
policy has important implications for growth (e.g. Romer 1990; and Barro and
Sala-i-Martin 1992).
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In the next section, the theoretical model is developed and testable prop-
ositions derived. In Section II empirical results are presented which seem to
support the model. These results show that introducing the military sector may
further our understanding of economic growth. In particular, using time-series
data for 11 OECD countries, we find robust results that both aggregate savings
and the saving rate are reduced by defence spending. The implication from the
analysis is that, not only does Ricardian equivalence depend upon the function
of the state, but a more comprehensive understanding of the process of econ-
omic growth may benefit from an explicit consideration of the role that defence
spending has on this process through its direct affect on savings.

I. AN INTERGENERATIONAL MODEL WITH DEFENCE SPENDING

Preferences, technology and resources
The model employed is an overlapping-generations model of finitely lived indi-
viduals developed by Samuelson (1958) and extended further by Diamond
(1965). Each individual is assumed to live two periods, working during the first
and retiring during the second. Generation t is young (denoted by 1) in period
t and old (denoted by 2) in period f + 1. At any given moment in time, the old
of generation t overlap with the young of generation /+ 1. Each individual is
endowed with a unit of labour which is supplied inelastically, and each is paid
a real wage of w. The real rate of interest is denoted by r and is paid at the
beginning of each period on both public debt and private debt used to finance
capital accumulation, as both are assumed to be perfect substitutes in an indi-
vidual's portfolio. We assume that population is stationary and that all individ-
uals are identical in preferences; i.e., they possess the same time-invariant
utility function.

Output at time /, Y, is produced by means of a constant returns to scale
production function

(1) Y,= F{K,,H,L),

where K, denotes the aggregate stock of capital, L is the total labour force
(population of the young) and H, is the rate of labour-augmenting technologi-
cal progress.

The real rate of interest and the wage rate are determined by the marginal
productivity of capital and labour, respectively:

(2) r, = F,,{K

(3) w,= H,FdK,,H,L).

All individuals of generation / have their preferences represented by the
utility function

(4) W,[c], cf, Wr.,{c],,, c?.,)] = U{c\, c?) + PWr..{cl.,, c?.,),

where c,' and c? are the consumption of an individual of generation / while
young and old, respectively; c'+i and c?+i are that of generation f-i-1, and
IK,*+1 (c,'+1, c?+1) is the maximum attainable utility of generation /'s offspring,
generation r+1 . C/( ) is assumed to be continuous, twice differentiable and
strictly concave with marginal utility positive but decreasing in consumption.
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The role of government

We assume that the role of government is to act as an intermediary in the
provision of national defence. More specifically, upon retiring in period /, the
old decide not only how much to consume and bequeath to their offspring,
but also how much to set aside for national defence, w?-|.' The government
costlessly finances this amount by taxing the young or issuing debt. A pro-
portion of the amount of the military good is able to be converted back to
civilian purposes next period and consumed by the children of the old. The
remaining part augments the arsenal of the country to provide for future
national security. Formally, defence expenditures are converted to the national
security of generation t via the production function

(5) «,= «,['! (l-7>jj=a<(M,-,),

where

(5') - ^ ^ > 0 and
3M

National security at time t is assumed to be a function of the stock of goods
committed in previous periods by past generations for national security. It is
assumed to be increasing in this stock but at a diminishing rate. The parameter
7,-1 is the proportion of/w?_i that can be converted back to civilian use. For
example, if 7,= 1, for t-\,2,...,t-2, then all military capital can be con-
sumed, and national security at time t, a,, would depend only on the amount
committed by the previous generation w?-1, which is currently old; whereas if
7,= 0 for all t, then the amount committed for national defence by each gener-
ation is fixed; in other words, military hardware cannot be converted to civilian
use but can only be used to provide national security. In this case, the amount
of national security at n s a function of the amounts allocated by all previous
generations, I^ ' lmj .

Although individuals have the same preferences, they do not have the same
endowments across generations, and therefore the desired amounts to spend
on national defence will generally differ through time. Furthermore, we make
the general assumption that the fraction of the military hardware that cannot
be converted back to civilian use, (1 -7 , ) , varies through time.̂

The purpose of national security in the model is to protect both the savings
of the young for their retirement. A], and the bequest of the old to their chil-
dren, B}-x, from confiscation by an adversarial country which may attack.
More specifically, if m?-1 is spent in period t by the old, then it serves to
increase the protection of both the young's savings and the old's bequests into
the next period, r + 1. Under the assumption that military spending is used for
defensive purposes if attacked, then 0^a ,< 1; i.e., national security protects
some fraction of the total assets of both generations. For example, if a confiict
were to occur at the end of period t, then only some fraction of the young's
savings for retirement, a,A], along with the intended bequest of generation
/ - 1 (the old) to generation / (the young), a,Bj-1, is realized. If conflict were
never expected to occur, then a,= 1 for all / and the total amount saved would
be {A] + B}-1). Finally, if the country adopts an offensive strategy and attacks
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another country, and is able to confiscate enough of the other country's assets
to compensate for the amount lost while doing so, then a, could be greater
than one. Although I will restrict the analysis to the case where a country
adopts a defensive strategy and therefore the former restriction holds,
assuming the latter strategy yields the same conclusions regarding debt financ-
ing of military expenditures.'

To isolate the impact on welfare of defence spending financed by debt from
the uncertainty of the timing of conflicts, assume that individuals have perfect
foresight as to when an attack will occurr; i.e., they know the sequence of a,
for ; ̂  1.'' Furthermore, assume that attacks occur every J periods, so that
generation / expects that generation t + J,t + 2J,..., will be involved in a war.
This implies that a,+y, a, + 2j,..., are expected to be less than one, whereas
for all other periods they are equal to unity. We assume that all weapons are
expended after a war, although allowing for some to remain after a conflict
does not affect the analysis. Finally, assume that no casualties result from war
so that the total labour force remains intact. Permitting casualties does not
alter the fundamental results but does require the introduction of an assump-
tion regarding how the population is replenished.

Government expenditures in period t are financed by a lump-sum tax on
each member of the young at the rate T, and by the issuance of bonds, b,,
which have a maturity of one period and pay a rate of r,. Therefore, govern-
ment expenditures take two forms: expenditures on defence, and expenditures
on the repayment with interest of government bonds which were issued in the
previous period, 6, -1 , and which mature and carry an interest rate of r, _ i.
Therefore in period t the government's budget constraint in per capita terms
is

(6) G,= w?-, + (l+r,_,)6,-i=T,-hft,.

The individual's optimum

The budget constraints of generation t when young and when old if there is
no war in period t are, respectively,

(7) w,-x,= c\+A\,

(8) [(l+r,)^'+(l+r,)5f_,] + 7,_,w?-,

The budget constraints for generation t + J when young and when old when a
war occurs as they turn old in period r + 7 + 1 are, respectively,

(9) w,.j-T,.j=c].j + A].j,

(10) a,.j[{\ + r,^j)A].j + {\+r,^j)Bhj~\]^cf.j + Bhj + m].j,

where A] is the amount of assets purchased by generation / when young to
carry into retirement; B}- j is the amount bequeathed by generation / - 1 when
old to generation /, and, similarly, B} is the intended bequest of a member of
generation / to generation / + 1; and w? denotes the desired defence expenditure
of a member of generation / to protect his or her descendants. A similar
interpretation follows for the variables of generation / + J. Note that, under
the assumption that all weapons are expended during war, mj+j-1 = 0 in equa-
tion (10) and generation r + 7 begins the defence buildup, mj.^J to protect
against the next attack in period / + 27.
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Combining (9) and (10), we get the intertemporal budget constraint in the
case that a war is expected to occur at the end of period t + J:

(11) a,^j(w,+j-T,+j)-i-a,^jBhj-\

The form of this budget constraint holds for generations, t-^-iJ, i= 1,2,...,
whereas for all other generations a, is set equal to unity in the above. There-
fore, the young of generation / and / + J solve their respective maximization
problems:

(12) max W,
, 1 2 _2 2 , ( ,

c , £ ^ m ,
(1+r,) (1+r,)

(13) max ^,+j

The first-order conditions for (13) is the constraint (11) along with

(14)

- 0
)

(17)

By using the envelope theorem and recognizing that generation / + J's decision
affects directly only those of generation f-1-7-1-1, equations (16) and (17)
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become

Rearranging equations (14)-(15), we obtain the result

(18)

Equation (18) simply states the familiar condition for an optimal consump-
tion plan for an individual, i.e. that the marginal rate of substitution between
consumption in the two periods of life should be equal to the cost. The only
difference between this and the standard result is that, instead of the cost of
consumption while young being (1 + r,+j), it is now some multiple of it a,+j,
i.e., interest is earned only on the proportion of the stock of assets that survive
a conflict. As for equations (16') and (17'), they establish the necessary con-
ditions required to allocate assets optimally between consuming them while
old or, instead, forgoing this consumption and bequeathing it to one's heirs in
the form of assets or weapons, respectively.

IL Is DEBT-FINANCE DEFENCE SPENDING NEUTRAL?

From the first-order conditions and the government's budget constraint, we
can arrive at an answer to whether an increase in defence spending financed
by government debt will be offset by a comparable increase in savings and
bequests so that defence spending is neutral. Note that conflict may be dom-
estic in nature, e.g. armed insurrection or political unrest, or foreign as in the
case of war. If the threat of conflict never existed, then a,= 1 for all t, and
since individuals are not bequest-constrained increases in debt are offset by
increases in bequest, with the implication that the issuance of debt has no real
effect on the economy. In the model, a threat to the viability of bequeathing
to future generations exists and therefore a, < 1 in some periods.

The issue then becomes, will the old, perceiving this threat, increase their
bequest in such a manner to offset the increase in w, by an amount B,, thereby
having no impact on the real economy? Stated another way, will the increase
in defence spending financed by the issuance of bonds lead generation t to
increase their bequest to generation / + 1 (their offspring) by the amount of the
increase in tax liabilities?

In order to explore the effects of debt financing, we assume that generation
/ experiences a reduction in taxes (an increase in the size of the debt) and then
examines whether their level of utility increases as a consequence. If so, then
presumably these individuals would prefer debt financing of defence expendi-
tures. The other possible method is to assume an exogenous increase in defence
expenditures financed by debt (to be paid off by some future generation t + T)
and analyse the change in utility of generation t from this policy. I assume the
former policy (differential incidence), although both yield similar results.
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A welfare-maximizing individual of generation t solves equation (12); or,
conversely, by taking into consideration the recursive nature of the problem
and substituting the constraint into the utility function of each successive gen-
eration, the individual solves

(19) max

max

By taking the derivative of the utility function of an individual of generation
t and using the fact that the present value of government expenditures has to
be equal to tax receipts, we can determine how welfare is affected by the debt
financing of defence expenditures. Formally, differentiating (19) with respect
to T, and assuming that generation / + T will pay the higher taxes to finance
the additional debt yields

,20)

,= 0 [ dcUi dcUi+\\ dT,

OCf+j

,+y dm?

dmj dT,

By substituting the first-order conditions given by equations (16'), (17') and
(18) into equation (20), it reduces to

T, dcf

da,+jdmj

dw? dT,
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Since total government expenditures must be equal to tax receipts, i.e.

(21) lim 2——'--^ =0,

we get

(21') — ^ ^ ^ = - ( 1 +r , ) ( l + r , + i ) . . . (1 +r ,+ 7--i).
dT,

Substituting (21') into equation (20') and rearranging yields

(22) dT,

C7+2

da,+jdmj

dmj dT,

Noting that the terms in parentheses in the infinite series are equal to zero by
the first-order conditions, we arrive at the final result:

(23)
dT,

dmf dT,

Therefore, since a reduction in taxes or, equivalently, an increase in debt
increases the welfare of generation t, this generation will prefer to finance
defence expenditures using debt instead of taxes. In other words, defence
expenditures and debt are positively correlated. The possibility of increasing
the size of the debt (i.e. for intergenerational transfers) is bounded by the level
of defence spending, and therefore the potential increase in welfare is bounded.
The implication is that, so long as welfare is increasing, defence spending will
be financed by debt.

Note that the increase in the welfare of generation t is proportional to the
impact that defence spending by them has on the national security of gener-
ation t + J. The greater this impact is da,+j/dmj, the greater the welfare gain
from debt financing. Welfare gains are also increasing in the size of the mar-
ginal propensity to consume defence by the current generation, dmf/dx,.

It is important to observe that the preference for debt financing is depen-
dent on the 'persistence' of these expenditures into the future, (1 -7 , ) , i.e. on
the fact that the generation that is attacked will be able to benefit from the
current generation's military bequest. If 7, is equal to one, then the current
generation is indifferent to the form of financing, since their bequest in
weapons is never realized by the generation that is attacked. Empirically,
countries that spend a greater proportion of their defence budget on military
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hardware such as tanks and aircraft should be observed to prefer debt
financing.

In summary, the reason for the welfare gain from debt financing of military
expenditures is that, if these increase the viability of bequests actually being
received by one's children, parents view this as an additional form of 'bequest'.
Therefore, parents would like a portion of the cost to be borne by future
generations in the form of taxes to finance these military 'bequests'. The only
instrument available to them to achieve this intergenerational transfer is debt.
To contrast this with the typical Ricardian result, transfers to parents financed
by deficits are enjoyed solely by the parents, and therefore parents offset this
by increasing the size of their bequests so that their children do not have to
pay for something they did not consume, whereas in the model presented here
children enjoy the benefits of defence spending and pay for part of it through
a reduction in the amount bequeathed to them by their parents. The results
given by (23) are summarized as follows.

Proposition 1. (a) The increase in the welfare of generation t from an increase
in debt is proportional to the impact that their defence spending has on the
national security of generation t + J. The greater this impact is, da,+j/dmj,
the greater the gain from debt financing.

(b) Welfare gains are also increasing in the size of the marginal propensity
to consume defence by the current generation, dw?/dT,.

(c) The greater the wage, interest rate or savings of generation t + J, the
greater the welfare gain to the current generation from switching to debt
financing. Similarly, this gain is increasing in the amount bequeathed to t + J.

(d) Finally, this gain is decreasing in both the rate of time preference and
the degree to which the resources in the defence sector can be transferred (con-
verted) to civilian use.

III. EMPIRICAL EVIDENCE

The hypothesis given by (23) is that debt financing of defence spending will be
preferred, whether of a permanent or temporary nature, to financing by tax-
ation. The amount of debt that will lead to an increase in welfare is bounded
by total defence outlays. Therefore, if we assume that majority rule charac-
terizes the political process as it pertains to fiscal policy, then a political equilib-
rium is characterized by debt financing of any increase in defence spending
which is perceived as necessary for increasing national security.* This contrasts
with the hypothesis implied by Ricardian equivalence, where debt financing
leaves the individual's welfare unchanged, and therefore individuals are indif-
ferent to the form of financing government expenditures. If so, no relationship
should exist between the method of financing them and their level, since any
proposed tax-debt combination to finance an increase in defence is equally
preferred by all. So the first hypothesis we wish to test is whether the form
of financing government spending is correlated with expenditure levels. More
specifically, is debt financing positively related to defence spending?

Since stationarity of regressors is assumed when standard inferences are
made in regression models, I first tested to see if the economic time-series used
are stationary. In particular, I applied an Augmented Dickey-Fuller (ADF)
© The London School of Economics and Political Science 1998
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TABLE 1

UNIT RCX)T TEST RESULTS: A D F TEST STATISTICS

Country Deficit
Deficit: first
difference

Military
spending

Military spending:
first difference

Belgium
Canada
Denmark
France
Germany
Greece
Italy
Netherlands
Norway
Turkey
UK

531*
338***
3-63**
201
2-57
091
232
233
1-69
3-49***
1-46

-723*
-526*
-3-51**
-5-54*
-4-85*
-386**
-607*
-561*
-421**
-524*
-491*

-229
-425*
-408**
-373**
-1 71
-195
-209
^21**
-198
-371***
-247

-376**
-1875*
-456*
-823*
-463*
-506*
-444*
-926*
-526*
-499*
-581*

Notes: Critical values are taken from MacKinnon (1990).
* Significance at the 1% level.
** Significant at the 5% level.
*** Significant at the 10% level.
Source: International Monetary Fund, International Financial Statistics; SIPRI Yearbook, fVortd
Armaments and Disarmament.

test to explore whether the annual real per capita deficit and real defence
spending series have a unit root (Dickey and Fuller 1981). The resulting test
statistics are reported in Table 1. The reported results use either one lag or no
lags. As these results suggest, for the majority of countries deficits and defence
spending appear to be non-stationary.* Yet, looking at the first-differences,
both series can be unanimously modelled as 7(1) processes.

Next, I estimated the equation

(24) rf,= A) + ̂ iM , + e,,

where d, denotes the annual real deficit and M,, annual real defence spending
per capita (corresponding to (b,-b,-i) and mj in the model, respectively).

Table 2 presents least-squares estimates of (24) for a sample of 11 countries.
The sample time period used for each is dependent on the availability of data
but is generally for the post-Korean War period. This is important because it
allows us to exclude temporary spending increases motivated by the Korean
War if the particular country was substantially involved, and which the opti-
mal tax literature predicts should be financed by debt. Thus, we are examining
a sample of countries that were not involved in any substantial war during the
sample period and whose defence outlays are therefore part of their planned
budgetary processes. The sample of countries chosen consists of current or
past members of NATO. The exclusion of a member country (for example
Spain and Portugal) from the sample refiects the unavailability of data for a
sufficiently long period, with one exception: the United States was excluded
because it was involved in several major wars during the period for which
data are available, and therefore observing the expected relationship during
the period may reflect tax-smoothing behaviour.

As expected, the coefficient for defence spending is positive for all countries
and statistically significant for the majority. We can see that the impact of
© The London School of Economics and Political Science 1998
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TABLE 2

REGRESSION OF FISCAL DEFICITS (SURPLUS) ON MILITARY
EXPENDITURE (ME)

[MAY

Country

Belgium

Canada

Denmark

France

Germany

Greece

Italy

Netherlands

Norway

Turkey

UK

Constant

-321-4
(2-63)
-0-005
(1-97)

-35-97
(1-78)

-11-5
(1-58)

-4-10
. (1-96)
-133-4

(2-35)
-17-8

(7-90)
-41-47

(5-14)
19-4
(1-52)

-19-3
(0-16)

-2-45
(1-48)

ME

4-50*
(4-28)
0-0004

(0-61)
1-84**

(1-91)
0-82*

(3-14)
0-82*

(3-14)
1-71*

(6-43)
10-5*

(11-7)
6-04*

(6-07)
-0-36
(0-76)
0-88**

(1-69)
1-34

(2-16)

0-33

0-02

0-07

0-19

0-20

0-56

0-78

0-55

0-01

0-08

0-09

Time period

1954-89

1951-89

1951-87

1951-89

1954-89

1957-89

1952-90

1961-89

1955-89

1967-88

1950-88

Notes: All variables are in constant 1985 prices in the particular country's currency.
/-statistics are in parentheses.
• Significance at the 5% level.
•* Significance at the 10% level.
Sources: International Monetary Fund, International Financial Statistics; SIPRI
Yearbook, (Vorld Armaments and Disarmament.

military spending on the size of the deficits varies across country. This is
expected, since Proposition 1 does not imply that they should be of similar
size. In fact, coefficients that are not significantly different from zero could
reflect a country's small adjustment costs in the conversion of defence output
to civilian use. It is important to note that the greatest impact on deficits based
on the estimates are for Belgium, Denmark, Italy and the Netherlands; for
example, an increase in defence spending leads to an increase in the size of the
deficit by a multiple of 4.5 in the case of Belgium and slightly over 6 in the
case of the Netherlands.

If deficits and defence spending are non-stationary, there is the danger that
the results have been generated by a spurious regression. Although, as Engle
and Granger (1987) observed, even though time-series data may be non-
stationary in their levels, it is possible that a linear combination of the variables
may exist such that a long-run relationship between them holds. Therefore, it
is useful to test whether real deficits and defence spending per capita for these
countries are cointegrated. The residual-based cointegration test employed is
again the Augmented Dickey Fuller (ADF).' The cointegration test results are
reported in Table 3. As the results indicate, for six of the countries there
appears to be a long-run relationship between deficits and defence spending.
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TABLE 3

COINTEGRATION TESTS RESULTS:
AUGMENTED DICKEY-FULLER

(ADF) TESTS

Country

Belgium
Canada
Denmark
France
Germany
Greece
Italy
Netherlands
Norway
Turkey
UK

ADF(2)

-4-69*
-3-83**
-3-79*
^ -59*
-3-02
-2-02
-2-20
-3-05
-3-23**
^ - 6 1 *
-1-43

Notes: Critical values are taken from
MacKinnon (1990).
* Significance at the 5% level.
•* Significance at the 10% level.
Sources: International Monetary Fund,
International Financial Statistics: SIPRI
Yearbook, World Armaments and Dis-
armament.

To summarize, these results are consistent with the notion that defence may
be viewed by the current generation as a form of ensuring the transferability
of the capital stock to future generations, and therefore defence spending is
not fully offset by taxes on the current generation but instead is partly financed
by additional debt.

More generally, the empirical results emphasize that, in developing a posi-
tive theory of taxation, the composition of government spending plays an
integral role. To explore whether this role is unique to national defence, Table
4 presents the results of regressing fiscal deficits on social security and welfare
services and housing expenditures by government. The results are shown for
the subset of countries where data were available. As they indicate, for half of
the countries increases in social spending are associated with a decline in the
deficit. If we assumed the existence of some rigidity in tax rates, then increases
in government spending would be associated with increases in the deficits. At
least for social spending, this does not appear to hold. As for spending by
government on durable goods such as the housing stock, we find that all the
coefficients are positive yet most are statistically not significant. Therefore,
unlike defence spending, these other large components of government spending
seem not to be associated with deficit financing as a naive theory based on the
government's one-period budget constraint would suggest.

Another possible way to test the proposition that defence spending plays a
unique role is to examine whether the level of bequests are inversely related to
military spending. To do so we use the level of saving as a proxy for the level
of bequests. Saving reflects both a life-cycle motive and an inter vivos transfer
and bequest motive. The range of importance of each motive varies consider-
ably with recent estimates by Gale and Scholz (1994) finding bequests to be at
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TABLE 4

REGRESSION OF FISCAL DEFICITS (SURPLUS) ON SOCIAL SECURITY AND WELFARE
SERVICES (SSWS) AND ON HOUSING AND COMMUNITY AMENITIES (HCA)

Country Constant SSWS HCA AR(1) DW Time period

Germany

Greece

Italy

Netherlands

Norway

UK

416-5
(0-61)

-3738-3
(2-80)

-3787-4
(0-29)

-1338-8
(3-59)

460-7
(0-72)

929-6
(1-00)

-136-2
(117)

-65-7
(0-46)

-1007-4
(0-52)

-711-9
(0-85)

1334
(0-69)
13-48
(0-06)

-049
(0-22)

-14-34
(2-69)

8-51
(0-85)

10-77
(2-53)

6-20
(217)

-1-37
(0-33)

3-10
(3-35)

6-26
(10-48)

0-22
(0-07)

0-57
(0-91)

2-53
(207)

0-37
(0-26)

069
(3-68)
0-91

(13-6)
1-04

(14-7)
0-22

(0-97)
0-80

(6-75)
0-81

(6-15)
0-71

(4-67)
0-65

(2-34)
0-97

(13-4)
0-95

(14-2)
0-84

(5-61)
084

(5-11)

1-65

1-68

2-96

2-00

2-63

268

1-62

1-99

1-65

1-51

1-46

140

1971-89

1964-88

1971-90

1965-89

1964-89

1964-88

Notes: All variables are in constant 1985 prices in the particular country's currency,
t-statistics are in parentheses.
Sources: International Monetary Fund, International Financial Statistics: OECD. National
Accounts Statistics, Government Final Consumption Expenditures, 1991.

least 51% of net worth accumulation. Estimates by Kotlikoff and Summers
(1981) are even higher, with Modigliani (1988) finding much lower ones.
Consequently, saving is a better proxy for bequests as the importance of life-
cycle considerations diminishes.

We therefore estimate the following by OLS:

(25) S,^yto + ruM, + Yi2S,-i + YnY, + eu,

where 5, denotes the aggregate level of real saving at time t and Y, output as
measured by either real GNP or GDP.* I use lagged saving in order to use the
additional information already contained in assets, i.e. to capture the effects
of other variables that are important and presumably are already incorporated
at time r - 1 by individuals (Deaton 1992). The variable GNP is included to
incorporate the effects on saving from innovations to income which are
transitory.

As the results presented in table 5 indicate, the coefficients all have the
expected signs. Furthermore, the coefficients for lagged saving and GNP are
economically significant; i.e., they are consistent with the permanent income
hypothesis. Since the Durbin-Watson statistic requires that no lagged
® The London School of Economics and Political Science 1998
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R E G R E S S I O N O F R E A L A G G R E G A T E S A V I N G S (S,) O N R E A L M I L I T A R Y

E X P E N D I T U R E S (ME,) , L A G G E D S A V I N G S ( 5 , - I ) A N D R E A L G N P (Y,)

207

Country

Belgium

Canada

Denmark

France

Germany

Greece

Italy

Netherlands

Norway

Turkey

UK

Constant

-1201-7
(3-95)

185-8
(3-42)

1912
(229)

4373-3
(3-11)

4562
(2-41)

-3811
(0-54)

136-3
(1-77)

449-7
(2-49)

126-4
(2-29)

-4004-3
(1-31)

2060
(2-40)

S,-,

0-68
(9-43)
038

(2-38)
0-83

(10-4)
062

(5-27)
083

(8-17)
086

(9-73)
0-85

(9-61)
0-60

(3-94)
0-62

(4-51)
083

(466)
0-60

(4-47)

ME,

-5-03*
(5-78)
-2-49*
(3-11)

-3-48**
(1-87)
-3-70*
(2-47)

-128
(1-62)
-1-80*
(2-44)
-0 60
(0-46)
-7-34*
(2-23)
-2-55
(1-58)
-1 49**
(1-70)
-1-18**
(1-75)

GNP,

0-16
(5-83)
006

(3-48)
0-06

(1-77)
0-08

(2-17)
0-04

(1-85)
0-14

(2-24)
0-01

(0-43)
0-17

(2-35)
0-10

(1-93)
0-12

(2-23)
0-02

(109)

R'

090

0-82

0-84

0-86

0-73

0-81

0-88

0-73

0-67

089

0-55

LM

7-69"

6-58°

6-41"

6-75°

0-97

2-23

1-28

2-93

5-50

3-16

2-98

Time period

1954-89

1952-90

1953-89

1960-90

1954-90

1959-89

1953-90

1961-89

1952-90

1961-88

1953-90

Notes: All variables are in constant 1985 prices in the particular country's currency, ^-statistics are
in parentheses.
* Significance at the 5% level.
** Significance at the 10% level.
° Denotes the failure to reject the hypothesis of second-order autocorrelation.
Sources: International Monetary Fund, International Financial Statistics: SIPRI Yearbook, World
Armaments and Disarmament: OECD, National Accounts.

dependent variable be among the regressors to explore the possibility of serial
correlation, I instead report the Lagrange multiplier (LM) test statistic.

Importantly, the sign of the coefficient for military spending is negative for
all the countries, indicating that defence spending reduces national saving.
They are also statistically significant at normally accepted levels in eight out
of tiie eleven countries that comprise our sample. More surprising is the large
size of the coefficients, which indicates that saving is reduced by a multiple of
the increase in defence spending. This result tends to support the proposition
that bequests are reduced when defence spending increases, but generally by a
multiple greater than one. Interestingly, these estimates also reveal that the
countries in which military spending is found to have the greatest adverse
impact on saving are Belgium, Denmark, the Netherlands and France. As the
results reported in Table 2 show, the first three countries are also those in
which defence spending has the greatest impact on deficit-financing.

Finally, to examine this result further, the following regression was
estimated:

(26) S,= y 20+7 2\XM,+ Y22S,-i+y 23y, +Elf

In this equation, s, denotes a country's saving rate and XM, the share of military
spending in GNP. The results are presented in Table 6. These are again found
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TABLE 6

REGRESSION OF SAVING RATES (S,) ON THE SHARE OF MILITARY SPENDING IN
GNP (XME). LAGGED SAVING RATE (S,-,) AND REAL GNP (Y,)

Country

Belgium

Canada

Denmark

France

Germany

Greece

Italy

Netherlands

Norway

Turkey

UK

Constant

16-8
(4-11)
5-78

(2-76)
13-0
(1-71)
11-5
(1-21)
7-10

(2-08)
7-26

(2-81)
9-47

(1-98)
16-4
(1-32)
13-2
(3-07)
7-87

(1-95)
12-3
(2-36)

5,-1

0-66
(7-55)
0-71

(6-12)
0-80

(8-51)
0-75

(5-53)
0-82

(8-54)
0-88

(10-7)
0-74

(8-92)
0-71

(4-76)
0-50

(3-97)
0-64

(3-74)
0-61

(4-60)

XME

-3-18
(3-68)
-0-42
(1-82)

-2-60
(1-44)
-0-62
(0-65)

-0-54
(0-96)
-1-32
(2-12)

-0-93
(0-97)
-1-80
(0-99)

-1-04
(1-25)
-1-31
(1-77)

-0-68
(1-71)

GNP

-0-00009
(3-35)

-0-0006
(1-86)
-0-0001
(1-82)

-0-0001
(1-47)
-0-0002
(2-03)

-0-00005
(0-76)
-0-0006
(2-42)

-0-0017
(1-28)
-0-0009
(2-58)
0-00001

(1-97)
-0-002
(2-43)

R^
0-85

0-53

0-85

0-92

0-89

0-81

0-89

0-84

0-57

0-62

0-74

LM

1-88

5-62

2-07

3-92

0-39

2-24

1-61

1-80

7-36

3-77

2-42

Time period

1954-89

1952-90

1953-89

1960-90

1962-90

1959-89

1953-90

1961-89

1952-90

1961-88

1951-88

Note: /-statistics are in parentheses.
Sources: International Monetary Fund, International Financial Statistics: SIPRI Yearbook, World
Armaments and Disarmament: OECD, National Accounts.

to be quite robust. In particular, the coefficient for the share of defence in total
output is negative for all the countries, as the theory suggests. Furthermore,
in the case of the saving rate, the results show that the greatest impact from
the burden of military spending is on Belgium, Denmark and the Netherlands.
For example, in the case of Denmark a 1% increase in the share of the military
sector is associated with an 11% decline in the saving rate. The implications of
these results go beyond Ricardian equivalence in that they imply that defence
spending can influence economic growth by affecting the level of savings of a
country, as well as its saving rate.

The estimates obtained for the lagged saving rate are all positive and highly
significant. The estimates are all less than one, as expected. As for the coeffi-
cient for GNP, all are negative (except Turkey) and a majority are statistically
significant. The implication is that, as a country's level of output grows, its
saving rate declines. This is consistent with some form of convergence of
growth rates if we assume that these results hold for countries at different
stages of economic development. Further exploration of this issue is beyond
the scope of this paper.

IV. SUMMARY

Generally, the role of government in overlapping-generations models with
bequest motives has been to provide intergenerational transfers such as social
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security. This paper instead assumed that the government's role is to act as an
intermediary between generations in the provision of national defence. Once
this function of government is recognized, Ricardian equivalence no longer
holds.' Consequently, the level of public debt should be positively related to
defence spending, since this component of government expenditures ensures
the transferability of bequest, as well as protecting savings. These results hold
in a model where there is no uncertainty regarding the timing of conflicts or
war and where, therefore, they are not dependent on individual's income
streams being uncertain. Nor do the results depend on the assumptions that
individuals are bequest-constrained or that they care about their parents and
therefore that intergenerational transfers result from strategic behaviour or
that capital markets are imperfect. None of the above conditions is assumed
to exist.

The empirical evidence seem to support this proposition. Using time series
for a sample of 11 countries, a positive relation between deficits and defence
spending is observed. More importantly, it is found that both the aggregate
level of savings and the saving rate are reduced substantially by military spend-
ing. As a result, we should expect to find that deficit financing has real effects
on the economy of those countries in the sample where a strong relationship
is found, namely affecting interest rates, and therefore rates of capital forma-
tion, GDP, as well as economic growth. Finally, in the current climate of
defence expenditure cuts by many countries as a consequence of the end of the
Cold War, the implication derived from this analysis is that the fiscal deficits
of these countries will be reduced in the future.
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NOTES

1. I assume that this military good has the characteristics of a private good to simplify matters in
the discussion; yet making it a public good does not alter the analysis, since individuals are all
assumed to have identical preferences.

2. This could also be interpreted as the amount of depreciation between periods.
3. The amount of military spending by an adversary Mf is viewed as a parameter, and therefore

we are implicitly analysing the dynamics of this economy along a Nash equilibrium path in a
game in M, and M*.

4. See Feldstein (1988) for the effects of uncertain income streams on bequests.
5. Ignoring any general equilibrium effects, although since we have assumed identical preferences

and endowments these would affect all individuals of a given generation in the same way.
6. There is a yet unresolved debate on whether governments violate intertemporal solvency, i.e.

whether government debt is unbounded or deficits are non-stationary. For a survey of the
literature and empirical evidence on the US deficit, see Tanner and Liu (1994).

7. Since the primary result of this paper is theoretical, no attempt has been made to use and
compare the various other cointegration test procedures. One would expect that 'searching'
through these others would yield results at least as conclusive.

8. Cointegration test results show that the residuals of both saving regressions are stationary.
These, as well as the time-series characteristics of the other variables, are available upon request
from the author.

9. Other forms of government expenditures, e.g. investment in infrastructure, if perceived by
parents as increasing either the returns to capital or the level of wealth of their descendants,
may have similar effects.
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