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ABSTRACT

Fiscal Deficits, Seigniorage and External Debt: The Case of
Greece*

This paper investigates the relation between the rise in external debt and fiscal
developments in Greece. We use an intertemporal model of optimal
private-sector savings to argue that stabilization of the public debt/GDP ratio will
be sufficient to stabilize the external debtGDP ratio as well. Our results suggest
that stabiiization of the public debt/ GDP ratio at a given level through higher
taxation will result in a higher external debt/GDP ratio than stabilization at the
same level through a reduction in {non-interest) government expenditure. They
also suggest thatin the case of Greece there is no turther scope for a steady-state
increase in seigniorage revenue. In tact, the inflation rate slightly exceeds the
seigniorage-maximizing rate. We calculate that if the public sector debt were to
be stabilized at its current level of approximately 100% of GDP, the primary deficit
{i.e., the deficit excluding interest payments) would have to tall to 0.3% ot GDP
trom its projected ratio of 6.5% in 1990 and 5.1% in 1991,
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NON-TECHNICAL SUMMARY

One of the most significant developments of the 1980s in Greece appears to
have been the spectacular rise of external debt. External debt rose trom $5.1
biflion in 1979 (13% of GNP) to $20.6 billion ten years later (40% ot GNP}, Debt
servicing as a percentage of current receipts from abroad has also more than
tripled. It was 8% in 1979 and reached 24% in 1988. In addition, while for the
rest of the OECD the 1980s have been a decade of disinflation, average
consumer-price inflation in Greece rose trom 12.3% in the 1870s 10 19.6% in the
1980s.

The 1980s have also witnessed a significant rise in the share of the public sector
in Greece, a rise that has been accompanied by persistently high budget deficits
and a rapid build-up of public debt. Public-sector debt rose from 27.4% of GDP
in 1979 to 91.5% in 1988. The estimates for 1989 put it at more than 100% ot
GDP. At the same time, total government expenditure rose trom 17% of GDP in
1979 to0 49.4% in 1988,

This paper investigates the relation between the rise in external indebtedness
and these fiscal developments. We also look at the appropriate policies tor
stabilizing the external deb¥GDP ratio, and we ask in particular whether the
stabilization of the public deb¥GDP ratio is a sufficient condition tor the
stabilization of the external debt ratio. Furthermore, we look at the pros and cons
ot alternative ways ot stabilizing the public deb/GDP ratio and investigate
whether a further rise in inflation in Greece will help this process. We also look
briefly at the costs and benefits of joining the process of European monetary
unification.

The paper focuses firmly on the medium-run implications of fiscal deficits for
external debt and inflation. In the context of Greece we look at both the pattern
ot developments in the 1980s and at the implications of the varlous options tor
stabilizing the ratios ot public and external debt to GDP.

The model we use to address these questions is one of optimal private-sector
savings, in which private households are forward-looking. This type ot model is
being increasingly used in both open-economy macroeconomics and public
economics, as it recognizes the role of intertemporal private-sector responses
to fiscal policy, something ignored by more traditional Keynesian models. We
argue that if the private seclor is forward-looking n its savings behaviour,
stabilization ot the public deb{/GDP ratio will be sufficient also to stabilize the
exiernal debt/GDP ratic. The reason is that the private sector, through ils
consumption pattern, stabilizes the ratio of its own total assets to GDP



The authorities ot a country in which the ratio ot public debt/GDP is rising, as in
Greecs, have three options in irying to stabilize it at its current level. First, to
raduce government expenditure on goods and services; second, 1o increase tax
receipts; and third, to increase revenues irom money creation, i.e., seigniorage.
The last would substitute money finance for debt finance.

Our theorstical results suggest that stabilization of the public deb¥GDP ratio at
a given level through higher taxation will result in a higher external deb/GDP
ratio than stabilization at the same level through a reduction in (non-interest)
government expenditure. The same also applies to seigniorags. Public debt
stabilization at a given level through higher seigniorage {(monetary growth) will
result in a lower external debt than if public debt were to be stabilized through
higher taxation. Tax increases result in higher external debt than expenditure
reductions because for given pre-tax household income, higher steady-state
taxation reduces disposabie private-sector income, thus causing a reduction in
both private consumption and real household assets. For a given stock of
government bonds, a reduction in private-sector assets requires a reduction in
the stock ot assets other than bonds, say money and foreign assets. Such effects
do not arise if the government reduces government expenditure instead ot raising
taxes. On the other hand, a rise in steady-state seigniorage revenue reduces
real-money balances, through a rise in expected inflation and nominal interest
rates. As a consequence, there is less of a reduction in the holdings of foreign
assets by the private sector than in the case where the same revenue was raised
by increased taxes.

We calibrate the mode) and provide alternative numerical estimates of the rise
in taxes and reductions in government expenditure that would be required tor
stabilization of the public debt/GDP ratio atits 1989 level of approximately 100%.
We also calculate the implications tor external debt.

Our results suggest that in the case ot Gresce there is no turther scope for an
increase in seigniorage revenue. At the 1989-80 inflation rates of 20%,
selgniorage as a percentage ot GDP is already at its maximum. In fact, the
inflation rate slightly exceeds the seigniorage-maximizing rate, so a reduction in
steady-state inflation would be called for on seignicrage-maximization grounds.
We calcuiate that if the public-sector debt were to be stabilized at its current level
of approximately 100% of GDP, the primary deficit (i.e. the deficit excluding
imterest payments} will have to tall to 0.3% of GDP from its projected ratio of 6.5%
in 1980 and 5.1% in 1991. This assumes GDP growth rates ol 2% per annum,
infiation rates of 20% and 5% world real interest rates, numbers that are roughly
in line with projections for the next two years in the June 1990 OECD Economic
Cutlook. These calculations show the order of the task facing the Greek
authorities. They need fo reduce the primary deficit by a turther 5.5 percentage
points of GDOP per annum, in addition fo the reductions envisaged in the plans
prepared by the new government.



It Greece were to enter the exchange rate mechanism (ERM) ot the EMS, and
theretore adopt a steady-state inflation rate of approximately 5%, stabilization of
public and external debt would require a primary surplus of 0.6% o GDP on the
same assumptions. Thus. the seigniorage revenue loss associated with ERM
membership would require a turther reduction in the primary deficit ot about one
percentage point of GOP. This appears to us a small price to pay for the credibility
and other gains that will be associated with a more stable monetary policy and
exchange rates in the EMS.
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Revised July 1590

One of the most significant developments of the 1980s in Greece zppears to have
been the spectacular nse of externat debt. External debt rose from § 5.1 billion m 1979
(13% of GNP) to $ 20.6 billion ten years later {40% of GNP). Debt servicing as a
percertage of current receipts from abread has also more than tripled. It was 8% 1n 1979
and reached 24% in 1988. In addition, while for the rest of the OECD the 1980s have
beer a decade of disinflation, average consumer price inflation in Greeee rose from
12.3% in the 1970s, to 19.6% 1nr the 1980s.

The 19805 have aiso witnessed a significant rise 1n the share of the public sector in
Greece, o mise which has been accompanied by persistently high budget deficits and a
rapid buildup of public debl. Public sector debt rose from 27.4% of GDP m 1878 to
91.5% m 1088. The estimates for 1989 put it at more than 100% of GDP. At the same
time, total government expenditure rose from 17% of GDP in 1878 to 49.4% n 1988,

What 15 the refation between the mse 1n external indebtedness and these fiscal

developments? What are the appropnate policies for stabilimng the external debt to
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GDP ratio? In particular, 15 the stabilization of the public debt to GDP ratic a
sufficent condition for the stabilization of the external debt ratio, or are additional
policy measures required? In other words, is the external constraint just the flip side of
the government solvency constraint? What are the pros and cons of alternative ways of
stabilizing the public debt ratio? Is a further mise in inflation in Greece gomng to help
this process? What are the costs and benefits of joung the process of European
Monetary Unification?

The purpose of this paper is to investigate these questions. The focus 15 firmly on
the medium run implications of fiscal deficits for external debt and inflation. In the
context of Greece we look at both the pattern of developments 1n the 19805, and at the
implications of the various options for stabilizing the ratios of public and external debt
to GDP.

The model we use to address these questions 15 one of optimai private sector
savings, m which private households are forward looking. This type of model 15 being
mereasmgly used in both open economy macroeconomics and public ECOROMICS, as il
recogrizes the role of intertemporal pnvate sector responses to fiscal policy, something
ignored by more iraditional keynesian modeis.

The first question we seek to answer 15 whether the stabilization of the ratio of
public debt to GDP 15 a sulficient condition for the stabilization of the external debt to
GDP ratio. Additional questions relate to the implications for exierna! debt of
alternative ways of stabilizing the public debt to GDP ratio.

We argue that, if the private sector is forward looking in its savings behaviour,
stabilization of the public debt to GDP ratio will be sufficient to stabilize the external

debt to GDP ratio as well. The reason is that the private sector, through its

Intertemporal madels of private sector savings and mvestment have gore a long way iowards
replacing keynesian IS~LM models 1n the open economy macroeconomics Hterature. The latter are not
well svited to the consistent analysis of interternporal aspects of fiscal policies, In the context of the
explanation of current account and external debt behaviour one of the eatly papers in this mold was
Sachs (1581). A latge number of papers in the last ten years have utilized this approach, and the
books by Brune and Sachs (1985) and Frenke! and Razin {19B7) have populanzed it even further,
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consumptiion pattern, stabilizes the ratio of its own assets to GD?P.2

The authorities of a country in which the ratio of public debt to GDP is rising,
like :n Greece, have three options in trying to stabilize it at its currens level. The first 15
to reduce government expenditure on goods and services, the second 15 to increase tax
receipls, and the third is to increase revenues from money creation, 1.e seigmorage. The
latter would substitute money finance for debt finance.

Qur theoretical results suggest that stabilization of the public debt to GDP ratio
at a given level through higher taxation, will result in a higher external debt/GDP ratio
than stabilization ai the same level through a reduction in {non-interest) government
expenditure. The same also applies to seigniorage. Public debt stabilization at a given
level through higher seigniorage {moretary growth) will result in a lower external debt
than if public debt were to be stabilized through higher axation. The reason why tax
increases result in higher external debt than expenditure reducticns 15 that, for given
pre-tax household income, higher steady state taxation reduces disposable pnvate sector
income, thus causing a reduction in both private consumption and real household assets.
For a given stock of government bonds, a reduction 1 privaie sector assets requires a
reduction 1n the stock of assets other than bonds, say money and foreign assets. Such
effects do not amse if the governmeni were Lo reduce government expenditure instead of
raising taxes. On the other hand, a rise in steady state seigniorage revenue reduces real
money balances, through a rise in expecied inflation and nominal interest rates. As a
consequence, there is less of a reduction in the holdings of {oreign assets by the private
sector than m the case where the same revenue was raised by increased taxes.

We calibrate the model and provide alternative numerical estimates of the rise in

taxes and reductions 1n government expenditure that would be required for stabilization

INote the difference between our model and Currie and Levine (1901). in their model, because the
private secior iz not medelled as choosing savings in an wmtertemporally optimal way {this could be
due lo credit constrmnts and other imperfections), the external constraint is distinet from the
government solvency constrant. Yei, even m their model, provided there is a suffictently bigh wealth
clasticrty of agpregate dernand, private asseis can be stabilized.
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of the public debt to GDP ratio at its 1989 level of approxxmately 100%. We also
caleulate the implications for external debt.?

Our results suggest that in the case of Greece there i5 no further scope for an
Increase in seigmorage revenue. At the 1989-90 inflation rates of 20%, seigniorage as a
percentage of GDP is already at its maxamum. In fact, the inflation rate slightly exceeds
the seigniorage maximizing rate, so, if anything, a reduction 1 steady state inflation
would be called for on seigniorage maximization grounds. We calcutate that if the public
sector debt were to be siabilized at s current level of approximately 100% of GDP, the
primary delicit {i.e ihe deficit excluding interest payments) will have to fall to 0.3% of
GDP from its projected ratio of 6.5% 1n 1990 and 5.1% :n 1991, ‘This assumes GDP
growth rates of 2% per annum, inflation rates of 20% and 5% world real interest rates,
numbers which are roughly in line with projections for the next two years in the June
1980 OECD Economic Qutlook. These caleulations show the order of the task facing the
Greek anthorities. They need to reduce the prmary deficit by a further 5.5 percentage
points of GDP per anaum, in addition to the reductions envisaged in the plans prepared
by the new government.

If Greece were to enter the exchange rate mechanism {ERM} of the EMS, and
therefore adopt a steady state mfiation rate of approximately 5%, stabilization of public
ard external debt will require a primary surplus of 0.6% of GDP on the same
assumptions. Thus, the seigniorage revenue loss associated with BRM membership will
roughly require a further reduetion in the primary deficit of abont one perceniage point
of GDP. This appears to us a small price 10 pay for the credibility and other gains that

will be associzted with a more stable monetary policy and exchange rates in the EMS

30ur feeus here 15 entirely on the long rum, and the dynamice of adjustment of consumption and debt,
We abstract from problems of short run adjustment on the supply side, such as wage, price and
employment dynamtcs, For a model that mcorporates such features see Alogoskoufis {1989, 1800). Sce
also Chnistodoulakis {1990), for an analysis of debt dynamics 18 2 more traditional keynesian open
economy model, and Papademos {1990} for an analyss of issues retating to gebt and wage price
dynamics 1o a model with a detalled financial sector,
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{see Ginvazz and Giovannim 1988).3

The rest of the paper is as follows: In section I we examine mMatroeconcmic
developments in Greece in the Iast decade. We point to the fall m the average GDP
growth rate, the rise i inflation and the unprecedented rise of the public sector and its
deficits. The upshot has been a spectacular nise in public and externai debt. In section II
we examine a simpie medium run model of deficits and debts to examne the refation
beiween public and external deficits and debts. In sections HI and IV we present a
theoretical investigation of alternative methods for stabilizing a nsing public debt to
GDP 1atio, and their implications for external debi and inflation. In section V we turn
to a detailed numerical investigation of the options for Gresce by calibrating the model.
We also examune the prospects for Greece 1n the context of monetary wmon 1 Europe.

Section VI contains conciusions.

I.  MACROECONOMIC DEVELOPMENTS IN GREECE IN T 19805

By L e e

In this section we briefly review macroeconomic deveiopments in Greece in the
last decade. The performance of the economy in this decade has been rather
disappointing 1n most respects. Some comparative data are presenied in Table 1.

Ag can be seen from Table 1, the performance of the economy of Greeee 1n the
1080s has beer much worse than in the 1970s. The average growth rate of GDP {fell from
5.4% 1o 1.5%, average inflation rose to 19.3% from 12.3%, and the current account

deficit detemorated as a percentage of GDP. In addition, the average unemployment

iNate, however, that our results indicate that the reduction in inflation prought about by EMS
membership will, ceteris paribus, require a higher steady state external debt to GDP ratic than
otherwise. This could be higher by as much as 22 percentage points of GDP if the tost seigniorage
revenue was repiaced by & nise in other taxes (Table G). This 15 on jlustration of the public finance
arguments put forward by Dornbusch (1988} in his advocation of a two tier EMS, with
“underdeveloped” countries like Greece following a crawling peg exchange rate ruie, that would allow
them to choose their inflation rate. We do not feel that a loss of seigniorage equal to 1% of GDF s
sufficient reason for sticking with high inflation. ARer all, Grecee was a successful member of the
Bretton Woods system of fixed exchange rates for 20 years, and its 1nflation rate was as low as the
OECD average, if nol lower.
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rate almost tripled, and the growth rate of business fixed investment has been negative.
During the 1980, the average growth rate of GDP fell below that of the OECD and the
EEC. ior the first extended period since the end of World War II. The average inflation
rate has been almost three times as high as in the OECD and the EEC, and average
unemployment has risen more steeply than in the other ORCD and EEC €conomes,

However, the most spectacular deteroration has been in Greece's external
position {Table 2). T'otal external debt has nsen from about 85 billion in 1979 (13% of
GNP) to about 320 billion 1n 1988 (40% of GDP). Debt servicing 1n 1988 requred 24%
of curzent foreign exchange receipts, three times the fraction of 1979. The situation in
1989 and 19890 may have detenorated a lot moze, as the stabilization programme of
1985-87 that slowed down the rise in external indebtedness was abandoned in 1988,

The nse i external indebtedness has gone hand in hand with a sharp deterioration
m public finances {Table 3). The public sector borrowing requirement (PSBR) which
was equal to 5.7% of GDP n 1979, remained persistently above 12% throughout the
1980s. The election years of 1981, 1985 and 1989 seem to have been crucal 1n this
process, as the PSBR to GDP ratio peaked at elections,

The nse to 14.3% in 10981 was unprecedented. This was in the depth of the
recesston, and comcided with world real imterest rates elimbing to record levels.
External debi rose by five percentage points of GDP 1n that year alone. Yet, the
spending spree and ithe deferral of taxes did not help the conservative government, and
the socialists won power 1n & virtual landslide. The PSBR was reduced very little as a
percent of GDP mn the next three years, 25 the new government engineered significant
nises in public expenditure, which took total government expenditure from 33.2% of
GDP in 1980, to 47.8% 1n 1985 {Table 3). In fact, in 1985, another election year, the
PSBR/GDP ratio shot up to 17.9%. External debt rose by 10 full percentage points of
GDP 1 that year alone. The socialist government held on to power in the 1885
elections, but a few months later, in cnisis conditions, negotiated a loan from the EC,

an¢ instituted a stabilization programme. This was based on a devaiuation and a
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draconian incomes policy, but had litile impact on the PSBR. The PSBR/GIDP ratio
was reduced only to 14% and 13.2% in 1986 and 1987 respectively, and when the
stabilization policy was abandoned in late 1987, it started climbing up agan, to 16.1 1
1988 and 21.5% 1n the election year of 1989.

We thus see a spectacuiar upward raichet of the PSBR 1n succesive elections. In
between elections there were only weak attempts to reverse these rises. As a result,
public debt rose from 27.4% of GDP 1n 1978 to 100% (possibly more} mn 1989, A large
part of the rise in public seclor debt was due to government debt (Figure 1) which
accelesated sharply as a percentage of GDP. Exiernal public sector debt more than
quintupled as a percentage of GDP hetween 1979 and 1088, accounting for the lion’s
share of Lthe nse in external indebtedness.

The major reascn for the nse i public sector deficits and debls appears to have
been the sharp rise in government expenditure (Table 4), The share of governmeni
expenditure in GDP rose by almost 50%, from 33.2% 1n 1980 to 40.4% 1n 1988. The nise
has been concentrated to transfer and somal insurance payments, goverament
consumption, but more orunousiy on interest payments. The growih of these items has
not been reversed by the stabilization program of 1985-87, which, as was suggested
above, was mainly based on a devaluation and a draconian incomes policy.

The conservatives were returned io power i 1990, and have announced z
gradualist approach to the reduction of public deficits. For example, the budget forecast
for the PSBR/GDP ratio was 16% 1n 1090, with further gradual reductions until 1992,
when the PSBR/GDP ratio 15 forecast to fall to 13.5% (Kathimerini, June i, 1990). Is
such 2 program sufficient for stabilization of public and exterral debt? In the remainder
of this paper we turn o the medivm run implications of Ascal geficits for exiernal debt
and inflation, ard on the various stabilization policy options open to the authorities in

Greece.
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II. A MODEL OF OPTIMAL SAVINGS, DEFICITS AND DEBTS

In this seciion we utilize 2 neoclassical Jong run equilibium modet, which rests
explicitty on the assumption of intertemporal optimization on the part of povate
nouseholds. The model belongs to a very wide ciass of models in this spirit, which
assume that households have a finite honzon. The specific model we use is the
Yaan-Blanchard model {Yaar 1965, Blanchard 1985), according to which each
household 15 assumed to face a constant probability of death A at each nstant. In fact,
we use a variant of the version due to Buiter (1988), which aliows for both population

and productivity growth.
H.1  Optimal Sathngs by the Household

Assume an economy consisting of a large number of households, born at different
times i the past. All households are alike 1n ali respects, apart from their date of bisth.
A fraction J of rew households are added to the economy at each mstant, and a fraction
A of old households die. The probability of death of & housekold is assumed constant and
independent of the age of the household.

With a constant probability of death A, and continuous time, the expected lifetime

of a household is given by,
g
J e Mip =4
1)

The honizon of the household is thus equal to 1/A.
Under the assumption that irdividual utility 1s logarithme, the household born at

tme 515 modelled as maximizing the following expected utility function as of time i,
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Et[ Ji!og}cT(s,y)d)cN(s,v)I~¢]55ﬂ_v)dv] , g<l {1)

where [ is the mathematical expectaiions operalor, ¢q is household consumption of
mternationally traded goods, and ¢y, 18 household consumption of home (non—traded)
goods. §1is the pure tate of time preference, and ¢ is a parameter.

Under the assumption that the only source of uncertunly 15 about the time of

death, the problem of the household can be writien as,

mezs Qlog[c {s,v)"ﬁc (s,v)jm‘ﬁ]e{'s_f_’\)(ng)dv (1)
{eqlsu), epfsuf} Jt T N
subject to,
t;‘:(s,v) = [rfu)+jafs,v) + wisu) — cf51) {2)

where & denotes the real assets of housenold 5. A dot above a vanable denotes its time
denvative. T is the real inferest rate, and wis the real iabour mcome of the housenold
assumed exogenous. All real vanables, ineluding the real interesi rate, are expressed in
terms of the price of home goods.

Households are allowed to take life insurance. At the time of their death therr
non-human wealth is tranferred to insurance companies, who in return pay households
an 1ncome stream consisting of instantaneous payments equal to a proportion A of their
non-numan wealth, We assume {foliowing Yaan 1865) thal the insurance mdustry s
competitive. Also note that the effective discouni rate of future instantaneous utilities s
higher than the pure rate of time preference, as the household takes into account ihe
probability of death.

The first order conditions for 2 maxamum of (1) subject to (2) are the following:
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emls,v) — .

sy~ a0 o
cN(s,v} = jr(v)—&ch{s,w) {3b}
cT(s,v} = [r{y)—bm %]cﬂs,ﬂ) {3c)

where {}is the real exchange rate, defined as the refative price of traded goods.

The first order conditions have a standard nterpretation. {3a) suggests that the
household will seek to maniain a constant ratio between its consumption of traded and
non-traded goods, and 15 a direct consequence of the Cobb~Dougias assumption. (3b)
and (3c) suggest that consumption of each good will be increasing if the corresponding
real mierest rate exceeds the rate of time preference, it will be constant if the two are
equal, and it will be negative if the rate of time preference exceeds the real interest rate.

From the constani shares property of the Cobb-Dougias utility function we can
use {3b) and {3c) to derive the equation of motion of iotal household consumption c,

which 18 given by,

(5,1) = fr(v)=6]c(s5,n) (4)
where ¢s,u) = epfs,u) + Qfu)epls).

{2} and {4) are the equations of motion of non-human wealth and consumption
(savings) respectively for the household born at time s

1.2  Aggregation

Assume a birth rate equat to f§ > 0. Then, normalizing population at time 0 to

unity, population at time t is given by,
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L
N(t) = ﬁa"“J F54s (5)

Under the assumption that all households recerve the same labour income, it 18
strasghtforward to show ({see Blanchard 1985 or Buiter 1988) that aggregate

consumption, non—human wealith and human wealth evolve according to,

Cit) = (§+M){ Aft) = H{t} | {6a)
Aft) = r()A(L) + Q1) - C(t) (6b)
H(t) = [rit)+fJH{t) - Q(t) (6c)

where capital leiters denole aggregate variables. C is aggregate consumption, A 1§
aggregate non-human wealth of households, H is aggregate human wealth, and 0 18
aggregate labour income.

Again (5a)-(6c) have a standard mterpretation. According to {6a) consumption is
a constant fraction of the sum of human 2nd non-human wealih. (6b) and (8c) are
standard accumulation equaiions. The presence of f in (6¢) reflects the fact that ali
surviving households, even the newborn, have the same human capital,

The production side of the economy will be assumed very simple. Labour i5 the
enly factor of production, and technology 15 linear in employment in both the traded
ang non-traded goods sectors. Both sectors are competilive The equilibnum real
exchange rate is thus given by relative marginal productitivies of laboar. In what
follows relative marginal productivities will be assumed equal and the real exchange rate
15 thus normalized to unity.

However, following Buiter (1988), we shall assume that there is & constant
instantaneous proportional rate of growth of productivity 4. By choce of units the levei
of productivity i bothk sectors at time 0 15 equal o unity. With this additional

assumption, the equations of motion of aggregate varables as 2 fraction of iabour



Page 12

mcome {} are given by,

e(t) = (6+))faft)+u(t)] (Ta)
aft) = fr{l} ~ (B-A+0)]uft] + I-cft) (7h)
ht) = Jr(t) + A - OR(t) - 1 {7¢)

where z{t) = X(t)/Qft) forz = ¢, a, h.

Eliminating human capital between (7a)-{7c}), we end up with,

oft) = Jr(t]) ~ (5+0)Je(t) ~ Bl6+N]e(t) (8a)
aft) = fr(t) — (B-A+0)Jaft) + i—c(t) {8b)

{8a) and {Bb) are the equations of motion of the consumption—tabour income ratio and
the wealth—tabour income raiso. Their properties are familiar from the Yaarn—Blanchard
model.

To proceed any further we need to specify the forms in which non—human wealth

15 held, and introduce the government.
IL3  Public Secior Deficiis end Debts in a Small Open Economy

Assume a small open economy 1 which there are only two assets: foreign bonds f,
and government bonds . Given the absence of nsk i the model, other than the
probability of death, the two types of bonds are perfect substitutes for households (see
Giovannim 1988). In such an economy, given the structure of production assumed in the
previous section, Gross Domestic Product {GDP) 15 equal to totai labour income .
Thus, the varables in (8a) and (8b) are the consumption/GDP ratio and private

assets/GDP ratio respectively.
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Assume 5 government that spends an amount g on goods and services, levies lump
sum taxes 7, and borrows by issuing government debt b. g, T and b are ratios to GDF,

i.e {¥. With the introduction of the government, {8a) and (8b) are amended 10,

eft) = [r(t) - (6+0)Je(t) — B{5+A)alt) (9a)
aft) = [r(t) = (B-A+0)Ja(t) + 1-7(L)-¢(t) (9b)
bt) = [r(s) — (B-2+0)]o(t) + g(t)~7(t) {8c)
fit) = fr(t) = (B-A+0)Jf(t) + 1-clt)-a(t) (9d)
oft) = bit) + ft) (9e)

From (8c), the change wn the public debt to GDP ratio 15 dnven by the pnmary
deficit of the government g--7, while from (9d) the change n the external debt to GDP
ratio 1s driven by the trade deficit c+g-1.

It 15 straghtforward 1o see from (9a)-(9e) that the model can be first solved for
the consumption and private asset ratios to GDP by using equations {9a) and {9b), and
Lhen it can be solved for the distribution of the private sector assets between foregn and
government bonds.

“The system of {9z} and (9b) is linear in consumption and external debt. 14 will be
saddlepoint stable if {r-6-0)(r—f+A~0) is less than B(6+X). Sufficieal conditions for
saddiepoint stability are that the real tnierest rate 15 no higher than either the growth
rate of GDP (f-A+0), or the sum of the pure rate of time preference and productivity
growth (6+0). However, neither of these conditions 1s necessary. The economy could be
saddlepomt stable if the birth and death rates, and the pure rate of time preference, are
sufficiently high relative to the difference of the real interest rate from hoth the growth
rate of GDP, and the sum of the rates of ime preference and prodactivity growth. If the
condition for saddlepoint stability is not satisfied, and the real interest rate 15 too high,

then tne aggregale consumption/GDP ratio would be in¢reasing for ever. In what
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follows we exclude this pathological case, by assuming that the condition for saddlepoint
stability is satisfied. In suck a case there is a well defined steady state.

The determination of the steady state and the associated saddlepath dynamies are
depicted in Figures 2 and 3. The ¢ = 0 and & = ¢ lines represent the particular solutions
of (82} and {9b} when the private consumption and asset ratios to QDD respectively are
constant. The vertical arrows show ihe direction of change m consumption and the
horizontal arrows show the direction of change of assets in the relevant quadrants. The
slope of the constant consumption line will be positive if the real interest rate exceeds
the sum of the pure rate of lime preference and the rate of growth of labour productivity
(Figure 2}, and negative if it falls below this sum {Figure 3). In the first case, steady
state private non-human wealth will be positive, and in the second negative. The & = 0
line will be positively sloping if the real interest rate exceeds the growth rate of GDP,
and negatively sloping 1n the opposite case. Both types of equilibna, with positive and
negative private asseis, will be assumed saddlepoint stable and consumption is the
variable that jumps to put the economy on the saddlepath.

Let us first consider the case in which the real interest rate exceeds the sum of the
pure rate of time preference and the growth rate of productivity. This case is depicted in
i Figure 2. In steady staie the private sector 1s a net lender, 1.e private sector assels
refative to GDP are positive. If the real interest rate also exceeds the growth rate of
GDP, then in steady state private consumption is higher than disposable iabour income
(1-7}, as consumers aiso consume part of their assel 1ncome {Figure 2a). If the real
nterest rate falls short of the growth rate of GDP, then m steady state privaie
consumption is lower than disposable labour income, as households must add to their
assels at a rate higher than the real interest rate to maintain & constant ratio to the fast
growing GDP {Figure 2b). In the case of equality between the real interest rate and the
growth rate, steady state aggregate consumption equals disposable labour income, as the
2 = { line would be honzontal. fn all cases the saddlepath 1s posittvely sioping. This

means that if private sector assets are lower than their steady state level, consumption
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15 also lower than iis steady siate level, ensunng that private sector assels are Tising
dunag the adjusiment. If private sector asseis are higher than ther steady state level,
then private consumplion exceeds its steady state level, and there 15 decumulation of
privaie sector asseis towards the steady siate.

If the real intersst rate falls short of the sum of the pure rate of time preference
and the rate of productivity growth { r<é#+8 ), as in Figure 3, then the private secior 18
a met borrower in equilibnium (its assets are negative). In steady state, consumption is
again positive but prvate sector assets (non~human wealth) are negative. The
saddlepath is again positively sloping. The cases 1r Figures 32 and 3b correspond to the
cases in Figures 2a and 2b respectively. In what follows we shall ignore this case, as the
data suggest that the private sector 1n Greece 1s a net lender, which, it terms of our
model, suggests that the real interest rate exceeds the sum of the pure rate of time
preference and the rate of productivity growth.’

For completion, Jet us briefly consider the case where the real inlerest rate equals
the sum of the rates of time preference and productivity growth, r = §+8 In that case,
the & = ¢ line 1s vertical through the ongin, and the value of steady state private assets
15 equal to zero, as the domestic household sector neither saves nor dissaves n the
steady state. Aggregate consumption 1 steady state smply equals disposable labour
ineome.

The expressions for steady state private sector assets and consumption are givea

below.

-8 -
= =Ty (17 (10)

=i

{(iI-7} > 0 {11}

[}

- B{E+A)
= B F (=0T =0)

54 different expianation for this stylized fact could be that the private sector is subject to credit
consirainis, Although this may be a plausible explanation for shert perieds, we do not find it very
convincing for the lenger term which is what this paper is corcetned with.
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A bar above 2 vanable denotes its steady state value. Note that the denominator
10 both expression will be positive if the condition for saddlepath stability 15 satisfied.
With saddlepath stability steady state consumption will always be positive. Nop-human
weaith will only be positive i r > §+0, as suggested above,

We can now turn to one of major concerns in this paper, namely the implications

of different ways of stabilizing a rising ratio of public debt to GDP.

IIf. STABILIZING A RISING PUBLIC DEBT/GDP RATIQ

We saw 1n section I that the 1980s nave witnessed a significant and almost
continuous rise 1n Greece's ratio of the public debt to GDP. What are the mmplications
for tax revenue, government expenditure and externa debi if the government were to
try 1o stabilize the public debt to GDP ratio? This section examines the theoretical
aspects of the available options.

A nsing public debt to GDP ratio occurs when the government 15 runmng public
sector deficits which, as a percentage of GDP, exceed the product of Lhe growth rate of

GDP and the debt/GDP ratio. Consider equation (9c),

bt} = Ir(1) — (B-A+0)]b(t) + oft) - 7(t) > 0 (9c)

b will be positive if the sum of interest payments on public debt and non—nterest
government expenditure exceeds tax revenues and the growth induced reduciion m the
debl/GDP. When r > #+3~0 {i.e when the teal interest rate exceeds the growth rate)
the process of public debt accumulation will be dynamcally unstable. The ratio of
public debt to GDP b will be nsing for ever, unless there is some discretionary rise in
tax revenues, or some discredionary fali in government expenditure to put a stop to this

process. If r < f+A—4, the public debt to GDP ratio will converge to @ steady state
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vatue, but if it is eurrently aising, it will converge to a higher value than the current
one.

The thought experiment we shall consider 1n this section and the mext 15 the
following: Assume that the government faces 2 rising public debt to GDP ratio. What
would happen if the government {oliowed alternative discretionary actions 1o stabilize it
at its current levels.®

When the real mnierest rate exceeds the growth rate, the government can only
stabilize the ratio of its debt to GDP by either producing 2 primary surplus, or using
inflationary firance. If the growth rate exceeds the real interest rate it must reduce its
primary deficit, but need not produce & surptus. In any case, 1gnonng inflationary
finance for the moment, what 15 needed 15 either an increase in average taxation or 2
reduction 1n (non-interest) government expenditure. We shall examine these two

options 1n turn.

1.1 Public Debi Stabilization through Higher Tazalion

The steady state relationship between taxes, debt and government expenditure 15

given by the particular selution of equation {#c) for a constant b Solving it for T we get,

T o= (r-ptA-0) + 7 (12)

Consider Lhe following expeniment: Starting from steady state, the government
increases the share of government expenditure and announces that il will stabilize the
public debt to GNP ratio at a higher level through higher future taxes. The case where
the real interest raie exceeds the growth rate 1s depicted in Figure 4.

The rise in steady state taxation will cause a downward shift in the & = 0 curve,

BAlternative ways of stabilizing the public debt to GDP ratie, that rest on reaction functions of the
primary deficit are sketched in Appendix 1. This also contains a fulier stability analysis of the model.
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which will resuit 1n lower steady state private consumption and private real assets {irom
point A to pant C in Figure 4). Thus, externat debi will inerease on two counts. It will
wmcrease because of the substitution of government debt for foreign assets m the
portfolios of households, and i# will aiso increase because of the decumulation of assets
that will oceur 1n response to the higher steady state taxation. The impact effect of such
a program will be a sharp fall in private consumption (point B}. This will be followed by
further gradual falls 1n the average propensity to consume and decumulation of external
assets {capital flight) along the saddlepath, as the private sector tends towards its new
steady state equilibnium with a lower non~human wealth to income ratio.

The case where the growth rate exceeds the reat interest rate is similar n all
tespects, with the exception that public debt stabilization does not require a primary

surpius but can pe achieved with a primary deficit.

I11.2 Public Debt Stabilization through Lower Government Expenditure

If the government were to opt for a stabilization of the public debt through a fall
1n g {rom its current levels, the effects will be different.

Consider the following expeniment. Starting from steady stale, the government
impiements a (temporary) nise 1n the share of governmert expenditure, and announces
that it will stabilize the public debt to GDP ratwo ai a higher level through a future fall
i the share of government expenditure.

With suck a programme, neither steady state private consumplion nor private
sector assets will change as 2 proportion of GDP. Duning the adjustment, public debt
accumulation will be matched one for one by external asset decumulation, and the
steady staie increase 1n external debt will thus be lower than in the case where future
taxes go up. In the case of siabilization through reductions in government expenditure
the nse in the external debt to GDP ratio 15 the same as the nse 1n the public debt to

GDP ratio. With stabilization through higher taxaticn the rise 1n the external debt to
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GDP ratio is higher than the nse :m the public debt to GDP ratio, because private
consumers also ran down thar assets as a proporiion of GDP by accumulating foreign
debt.

When the real interest rate exceeds the growth rate, the eventual reduction of the
share of non—interest government expenditure to GDP will have to be higher than the

ongnal increase. In the opposite case i4 will be lower than the original increase.

111.3 Public Debi and Erternal Debi Stabilizalion

It 15 worth emphasizing something which is implicit 1n our discussion above,
namely ihat stabilization of the public debt to GDP ratio 15 sufficent for the
stabilization of the external debi to GDP ratic as well. No furither action is needed on
the part of the authorities. This is a direct consequence of the fact that the private
sector, through is savings behaviour, stabilizes the ratio of its own assets to GDP, and
the identity (9e) which states that pnivate sector assets are the sum of government
bonds and exiernal assets.

In conclusion, stabilization of the public debt/GDP ratio will also stabilize the
external debt/GDP ratio. In other words, the "external constramnt" in this model is just
the {lip side of the government solvency constraint. However, the manner in which the
public debt/GDP ratic is stabilized will affect both steady state private consumption
and the level of the sieady state external debt/GDP ratio. Stabilization through a
reduction in government expenditure will cause no change in the steady state pnivate
consumption to GDP ratio, and will result m a nise in the steady state external debt to
GDP ratio equal to the nse ir the ratio of public debt. Stabilization through a rise in
taxation will reduce the share of private consumption in GDP, and will result in a rise
in the external debt /GDP ratio, that i5 higher than the rise in the ratio of public debt.

In the next section, we move on to examme the potential for public debt

stabilization through higher inflation.
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IV. SEIGRIORAGE. PUBLIC DEBT AND EXTERNAL DEBT

An additional way m which a nising public debt to GDP ratio can be stabilized in
through an increase in seigniorage, 1.e government revenue from moeney creation. With a
stable money demand function and a constant steady state growth rate of GDP, an
anticipated rise 31 the rate of growth of the money supply will result in higher expected

and actuat inflation.
IV.1 Higher Menetary Growth and Seigniorage

An aaticipated inczrease in monetaty growth may or may not increase seigniorage,
as this will depend on the mitial rate of monetary growth and the interest rate
semi~elasticity of money demand. An 1ncrease in anticipated monetary growth will rasse
articipated mflation and this will be reflecied in higher nominat inierest rates, which
will reduce the proportion of money balances to GDP. To see this point, let us assume

an 1nterest—elastic demand for money function of the following form.
%{% =D {'i)e_ﬂfrﬁ)'f'ﬁ{t)] (14,}

Af is the nominal money supply, P the price level, 7 15 expected snflation and k15 a
constant. It 1s assumed that am increase 1n the nominal interest rate reduces money
demand.?

Differentiating (14} with respect to time, assuming a constant teal interest rate

and a constant expected inflation rate, after some re-arrangement we get,

TNote that the demand for money function is postulated rather thon derived frem the optimization
problem of households, This 13 mamly for simplicity, but it also reflects the iack of consensus about
the appropriate microfoundations of money demand.
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=4 - (§-A+0) (1)

where p is the rate of growth of the money supply, (§-A+8) is the growth rate of GDP,
and 7 15 mflation. Thus, an anticipated permanent rise in z will cause a rise in 7 1n the
same proportion. What will be the effect on steady state seigniorage? To examine this it
15 worlh wriling money demand as a fraction of GDP. Dividing botk sides of {147} by

we get,

m =i = ke "N (14)

where m is the ratio of money balances o GDP, and where the time 1ndex has been
suppressed.

Steady staie seigniorage as a percentage of GDP is equal to,
o = pm (16)

Usiag the money demand function (15} and the relation between money growth

and expected inflation (15), we can see that,

-gﬁ = (1-mujm = [I-g{r+B-A+0)jm an)

Whether seigniorage as a percentage of GDP rises or falls with a nise m the rate of
growth of the money supply and inflation will depend on whether the product of the
initial rate of monetary (or nominal income) growth and the interest rate semu—elasticity
of money demand is less than or higher than unity. For low enough rates of monetary
(rominal income) growth we are on the nsing part of this "Laffer curve" (see Figure 5).

Maximum seigniorage is bemg extracted when the rate of monetary growth is equal to
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the inverse of the interest rate sem—lasticity of money demand. When the rate of
mongtary growth exceeds this threshold, seigniorage as a proportion of GDP falls with a

ns¢ 1n moneiary growth.

1V.2 The Model with the Addilion of the Money Market

The model described m equations (9a) to {9e), with the addition of real money
balances to real private sector wealth, the inflation tax and seigniorage revenue, is

amended as foliows {money demand is given by (14}):

e(t) = Ir(t) ~ (5+0)Je(t) - B(6+))a(?) (0a)
aft) = [r(i) — (B=A+0)jaft) + 1-T{t)~[r(}+x(t)}m(t)~c(t) (9°b)
b(t) = Ir(t) — (B-A+O)(E) + a{t)=7(t)~I{t)+B-A+0m(1) (9°¢)
) = fr(2) = (B-3+0)Ji(t) + I=c(t)=g(t) (94)

aft) = mft) + b(t) + {1 (9°€)

The mnflation tax as a percentage of GDP 15 equal to the nom:nal interesi rate
times the money/GDP ratio {9/b), while seigmorage as a percentage of GDP is equal to
the growth rate of nominal income times the money/GDP ratio. The difference between
the two is equal to the product of the money/GDP ratio and the difference between the
real interest rate and the growth rate of GDP.

The steady state sclutions for consumption and privaie sector wealth are now as

Tollows:
a e} . _ ’
& = grr=p=e—gypEn (1 - T~ (rnm {10)
= 542 _ _ .
¢ zﬂfﬁwj—(f‘{ofﬂﬁ(r—ﬁ“wa) -7 —(remjmi > 0 (114}
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If the economy 15 to the left of the sexgaiorage "Laffer curve, an increase in steady
state 1aflation will reduce private sector assets and private consumption as a proportion

of GDP, as it will rasse the share of the inflation tax.
1V.3 Public Debt Stabilizotion through o Rise in Setgniorage

What are the implications of using & mse in steady state monetary growth for
puablic debt stabilization, private consumption and external debt?

Public debt stabilization requres from (97c) that,
{7+y)m = #ke“ﬂ[r+#_7) = {r-1)b+g -1 {18)

where 715 the steady state growth rate defined as v = A0

Assume that the government opts for public debt stabilization through a rise mn
steady state monetary growih. We shall again consider thought expenments stmilar to
the ones examined before.

Starling from steady state, consider a nse in government expenditure aad public
debt as shares of GDP, financed through kigher seigniorage. We shall again start with
the case when the real interest rate exceeds the growth rate, In fact, mm this case
seigmorage must nise by enough, to cover both the higher primary fiscal deficit, and the
part of interest payments on the increased public debt which is not paid for by economie
growth. This case 1s depicted in Figure 6.

The nse m steady state seigniorage will cause a downward shife in the o =4
curve, as it will be associnted with an increase i the inflation tax. This, a5 i the case
of ihe increase 1n tax rates, will reduce sieady state private consumption and private
real assets. External debt will merease if the reduction in the private asset/GDP ratio

exceeds the reduction in the money/GDP ratio brought about by higher steady state
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inflation. In any case, external debt will mncrease by less than 1n the case of higher
taxation. The reason 1s that part of the reduction in private sector assets 15 achieved
through the reduction 1n real money balances implied by higher nominal 1nterest rates.
Thus, there 15 less of a need to reduce foreign assets.

In conctusion, public debt stabilization through inflation will resuit in the same
reduction in private consumpiion as public debt stabilization through higher taxation,
and the same reduction 1n private sector assets. However, there will be less of an
increase in the external debt 1o GDP ratio that in the case of tax fmance, becanse
inflationary finance also causes a reduction 1n real money balances as a percentage of

GDP.

IV.4 The Tradeoff between Injlalion and External Debt

The above analyms suggests that to stabilize the public debt to GDP ratio at a
given vaiue, there 15 a tradeoff between steady state external debt and nflation. The
higher the weight of monetary finance, the lower the external debt to GDP ratio. The
tradeofl is depicted by the convex curve m Figure 7. The equilibrium inflation rate and
external debt to GDP ratio will be determned at the point of tangency of this curve and
the government’s indifference curves, assuming that the government dislikes both
inflation and exiernal debt.

Figuse 7 can be used to analyze what wotld happen to external debt and iaflation
following a permanent nse in government expenditure accompamed by a steady state
rnse in the ratio of public debt to GDP. Such a policy would shift the tradeoif o the
right, and the government has two Options sn LEYINE io stabilize the higher public debt
{o GDP ratic. The first 15 to raise laxes, which would result m high external
indebtedness, and the second is 10 raise se1gmOTage, which would result in lower external
ndebtednass, but higher steady state mflation, If the government distikes both mflation

and external debt, it will opt for a mix of tax and inflationary finance {Mankiw 1987,
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Grilli 1988). The economy will move from E to B Thus, i the new equilibnum, both

the external debt to GDP ratio and the inflation rate will nse.

IV.5 Eriernal versus Public Debt Targets and Inflation

We have conceatrated up to now on the case where the government stabilizes the
public debt to GDP ratio through different means, allowing the external debt o GDP
ratio io settle at whatever level 15 required. Alternatively, the government could be
choosing to stabilize the external debt to GDP ratio at s current level, or, more
generally, it could have an external debt (o GDP target. To see the effects on policy
options and the public debt from some targets, we can use (9%), (10°) and (18} to arnve
at the following relation between the external debt target, inflation, taxation and

government expenditure,

(rem)dm = (r=9)(-F) + g — r (19)

- BLE+A)
WRETE Y = BRI (b =) -
For given government expenditure, equation (19} provides long ren combinations

between income tax and inflation which are long-rur compatible with external debt
targets. With external debt targets, the rise i 1nflation and taxes reduces private sector
wealth in 2 sumilar way as with public debt stabilization. However, 1 this case, because
the government has an external debt targel, the private sector will arnive at its optimal
wealth to GDP ratio by off-loading government bonds rather than external assets.
Thus, if the government if trying to stabilize & nsng external debt to GDP ratio, it will
reduce the public debt/GDP ratic below ils current level, Accordingly, the required
seigniorage will be lower for given taxes and government expenditure.

Having anaiyzed the alternative options, we turn o the details of the Greek case,
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V. PUBLIC AND EXTERNAL DEBT STABILIZATION IN GREECE

We nave seen in section I that the rise in Greece’s external mdebtedness went
nand in hand with the rise in mflation and the GDP shares of government expenditure
and public sector debt. In this secticn we are concerned with the implications of
atternative options for public and external debt stabilization,

To get beyond the theoretical arguments contained in the previous section, we
calibrate the model by using appropnate aumencal parameter values corresponding to
the Greek economy. The paramefers we chose aze summarized in Table 5 and its
footnote.

The parameter of 2.5% for the pure rate of time preference has been taken from
Alogoskoufis and Nissim {1981). A has been assumed equal to 1%, which 15
approximately equal to the the mverse of life expectancy in Greece {73 years). f, the
rate of birth of new housenolds has peen calculated by sublracting ) from the rate of
growth of population of age 15-64, which was equal to 0.7% per annum On average for
the 1960-88 penod. 7 has been assumed equal to 5.6. This 15 our best estimate of the
interest rale semi—elasticity of money demand using annual data {see Appendix 2}. khas
been assumed equat to 60%. This has been calcuiated from the estimates of the money
demand function {Appendix 2), noting that recent velocity at 20% inflation rates was
equal to about 5. Wilh regard to thae other parameters of the modet we have examined
two growth scenaria, a “gloomy” one (7 = f-A+8 = 2% per annum), which happens to
be in accorgance with OBCD progections for 1990 and 1991, ard a rosy" one {7 = 4%
per annuzn). We also examine iwo real interest rate scenaria (3% and 5%).

Note that with an esiimate of the imterest rate semi-elasticiiy of money demand
equal to 5.6, the seigniorage Maximizing nominal income {monetary) growth rate is
equal to 18%, slightly lower than Greece’s average growth of nominal income it ihe

1980s, which was 20%. Thus, the estimates of money demand reported in Appendix 2, a8
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well as other estimates of money demand in Greece, suggest that the government cannot
hope to gel more steady state seigmiorage by higher monetary growth, The option of
public {and external} debt stabilization from ther currently nisimg values through higher

inflation sumply does not exist.

V.1 Tradeoffs between Steady State Inflation Rates gnd Public Deficils

Table 5 reports the tradeoffs between inflation and the pnmary budgetl surplus
that, according to the model, would ensure stabilization of the public dent to GDP ratio
2i its current ralio to GDP of approximately 100%. The estimates highlight that with
pudget deficits of the order that Greece has been expeliencing i receni years, ihe
government 15 clearly msolvent, In fact, if the goverament 1§ insolvent, so 15 the
country, as an unsusiamable public debt accumulation process 1mplies an unsustainable
externat debt accumulation process.

In the 2% “gloomy" growih scenano, with world real interest rates of about 5%
per annum, solvency requires that the government achieves a primary budget deficit of
onty 0.3% of GDP if inflation rates stay at tner current levet of abont 20% per annum.
U Greece were to contemplate joimng the EMS, and eventually the EMU process, it
would need to live with inflation rates of about 5% per annum or 1ess. {n that case, to be
solvent, the public sector ought to be TUNMINE & PLIMATY surptus of 8.6% of GDP. In the
case of tower world interest rates, solvency could be achieved with higher budget
deficits. For example, to stabilize the public debt to GDP ratio with world interest rates
of 3% per annum, the government of Greece would need to reduce the pnimary budget
deficit to 2.6% of GDP if inflation were to remain 10 the region of 20%. With the lower
\nflation rate that would be implied by membership of the exchange rate mechamsm of
the EMS, the primary budget deficit would have to fall to 1.7% of GDP.

If the growlh rate were to nse o nearer the tevels of the 1970s (say the "rosy”

scenario of 4% per annum), the deficit reduction requirements are that much looser.
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With 20% inflatson, the primary deficits that wouid stop the debt/GDP ratios from
nsing are 2.6% with a real 1nterest rate of 5% and 5.0% with a 3% real interest rate. If
inflation were to fall 1o 5%, these targets fall to 2.1% and 4.5% respectively.

Note, however, that as was suggested above, current forecasts of the ORCD for
GDP growth 1 Greece are nearer to the "gloomy" growth scemario. The June 1990
Economic Outlook forecasts growth rates of 1.4% in 1990 and 2.1% in 1061 {p. 113). Its
forecast for the primary deficst of the generai government (i.e excluding interest
payments) 15 6.5% of GDP in 1590 and 5.1% in 1991. This is a far cry from the 0.3%
primary deficit that we calculate would be required to stabilize public and externai debt
ratios. The average gap that must be ciosed 1 the two years of 1590 and 1891 15 5.5

percentage points of GDP per annum.8

V.2 Implicaiions for Steady Siate Tazes ond External Debt

We next turn to the implications of the choice of different steady state inilation
rates (segmorage) for taxes and external debt. Table & contains some calcuiations for
the "gloomy" (but reslistic} scenano of 5% real interest rates and 2% growth rates. The
differences 1n the share of taxes are very small for snflation rates between 5% and 25%.
The ratio of taxes to GDP 15 of the order of 40%, to roughly mawntain a zero primary
deficit. However, different inflation rates have profound implications for external debt.

If steady state mflation were to be reduced from 15% io 5%, the external debt to GDP

¥The June 1880 issue of OECD's Economic Qutlook contans calculations of indicators of the
sustamnability of fiscal policy 1 the OBCD countries, These are similar io our susiainabilily indicator
in that they measure the reduction of the primary defieit m percentage points of GDP, so that the
public debt to GDP ratio 15 immediately stabilized. The OECD measure {or Greece (by far the
highest in the relevant Table in page 18) s 7.7% of GDP on average for 1999 and 1951, Our own
measure of this primary defieit gap is 5.5% (the average of 6.5 munus 0.3 and 5.3 minus D.3). There
must be slight differencen in definitions and interest tate assumplions. However, what seems to fully
account for the discrepancy is the treatment of seigniorage revenue. The OECD measure does not
scem to take it into account, The advantage of our measure s that it does, In fact, we assume 20%
inflation rates, which 13 the OECD forecast for Greek inflation. On the assumption of zero inflation,
our measure of the primary deficit gap 15 7.9%, which s very close fo the ORCD number.
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ratio associated with a stable 100% public debt to GDP ratio mses from 40% of GDP to
§9% of GDP. The reason is that the reduction i steady state inflation {(and nommal
interest rates) increases the demand for money, and private households dispose of
erternal assels 10 maintain a constant ratic of their assets to mncome. The large
reduction in foreign assets is a reflection on the high estimale of the interest rate
semi-elasticity of money demand. With a rise of the average inflation rate to 25%, the

external debt to GDP ratio would fall to 27%.
V.3 The Dangers of o Delayed Stabilization, or Why Groduclism is not an Oplion

14 should be noted that the above analysis is based on the assumption that fiscal
policy 15 rmmediately adjusted to ensure soivency. If action 15 delayed, public debt will
continue o nse, and stabilization will require incressingly tougher measures. Equation
{18) car be used to determine the upper bound on debt, beyond which a conventional
stabilization 15 mot feasible. After this is reached, the government will have to resort to
debt repudiation or a surpise hypennflation 1o wipe out part of its debt.

Feasibility is ensured only when the primary surpiuses maplied by (18) do not

exceed the maximum possible level, defined as,
(20)

where 5 refers to the maximum pnmary surplus, 7, . {0 MaXIMUM average taxes

and ¢ to the munimum share of goverament expenditure, given mstitutionat and

min
spcial constraints.

Consider the following example: Seigniorage is at its maximum possible level, e
roughly 2.6% of GDP, with inflation rates of 20%. Assume that fiscal toughness cannot
g0 beyond achieving a pnmary surplus of 1% of GDP Esmﬂ=0.01). Then, 2 ensis will

occur when public @ept reaches 120% of GDP, under the low growth scenano {r=2%),
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wilh reat interest rates at 5% per annum. H no actions were iaken, and public sector
deficits continued at the 1989 levels of about 20% of GDP, debt would have reached this
criszs threshold 1n early 1991, With the deficit reduction package announced by the
government 1 the 1990 budget, this may be delayed for a further 1-2 years. When and
il the crisis point 15 reached, the only actions available will be a a reduction m the debt
stock, which could be achieved either by government fist (say a repudiation of part of
domestic debt) or a surpnise aypennflation.

One could, of course, reach different conelusions by making alternative
assumptions about Sar Needless to say, the above example, as indeed all of the
calculations should be taken as indicative. A number of assumptions and forecasts are
built 1n{0 them, and they rely on ihe calibration of a rather stmple model. However, it 15
also worth saying that these caleulations are quite robust, and similar to those reached
by other experts (e.g the OBCD). Even if the exact numbers are wrong, we feel they are
of the right magnitude, and that they show the order of the task of stabilizing the nsing

public and naticnal indebtedness of Greece.

Vi, CONCLUSIONS

The conclustons of this paper can be summatized as follows: The nse in Greece’s
external mdebtedness in the 19805 can be directly atiributed to the rapid growth of
government expenditure and the persistently high budget deficits. The nise in world real
interest rates and the slowdown in economic growth have, of course, attennated the rise
1n domestic and external debt.

We have showa that if private households are forward looking, public debt
stabilization 15 a sufficient condition for external debt stabilization. Howaever, the way
which public debl is stabilized, has implications for the equilibrium level of external
debt. Public debt stabilization through a reduction in governmeni expenditure will

result 1n the lowest steady state external debt to GDP ratio than any other option. The
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other two possible options are an increase in seigniorage revenue and an increase Im
taxes.

We showed that the average inflation rate in Greece 1s at 2 level that maximizes
steady state segmiorage. A furiher nse in the proportion of seigniorage revenue 15 not
possible. A reduction in government expenditure and an increass in taxes are thus the
only feasible alternatives.?

We have provided some calculations which show that the primary budget deficit
must be reduced 1mmediately to 0.3% of GDP for public and exiernal debi o be
stabilized. The OECD projection 1 the June 1980 Economic Outlook is that the general
government primary deficit 15 gong to be 6.5% of GDP ia 1990 and 5.1% 1 1951, Thus,
according to our calcuiations 1n Table 5, the averate gap to be closed 1n 1950-81 is 5.5
percentage points of GDP per annum. Curreni plans will only lead to public and
external debt stabilization if growth were to pick up to about 4% per annum, and world
real interest rates were as tow as 3% per annum. This 1s highly unlikeiy. Thus, the fiscal
authorities 1n Greece have some way to go before public and external debt ratios are
stabilized, and the danger of a cnisis averted.

Our final word regards the possibility of drachma’s entry in the exchange rate
mechamsm of the EMS, and Greece's eventual participation in EMU. This will lead to
inflation rates of 5% or less, with associated losses 1n seigniorage revenue. Roughly,
particrpation in the EMS will require an additional reduction of the pnmary deficit of

about one percentage point of GDP in the low growth scenario, and half a percentage

9q a recent survey of structural problems of the Greek cconomy, Katseli (1990} briefly considers
macroeconomic stabilization. Apart from espousing gradualism, she reaches a sirong conclusion about
taxes. She argues that, "the brunt of the adjustment however has to be on the revenue side since
total revenues cover only 60% of government expenditures in 1988, down from 87% in 1570 and 79%
1w 1980.% {p. 383). This conclusion presupposes that the huge mcreases in government consumption
and transfer payments that took piaee mn the 1980s, and which were financed by borrowing, are
socially desirable. It umplics that the deferred taxes must now be levied with interest. We feel that
sueh a conclusion in nol warranied, and mven the effects of higher taxes on exlernal debt that are
highlighed n our paper, as well as other disincentive effects, we would be extremely disinclined to
endotse the view that the brunt of the adjustment has to be borne by taxation. The Greek tax system
musi be reformed for equity and efficiency reasons, but il is not at all clear that the average tax
burden must rise.
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point in the high growth scenano. The reduction m: inflation will also lead to higher
exiernal debt than otherwise. However, given the order of the overall task of deficit
reductions required for stabilization anyway, and the benefits the EMS scems to have
prought to other countries anyway {see Giavazzi and Giovannini 1088), these seem
trivial. Provided adequate further fiscal stabilization measures are undertaken, there 15
no reason why Greece could not immediately enter the exchange rate mechamism of the

MS.

APPENDIX 1
STABILITY ANALYSIS OF THE MODEL

We consider here the system of equations {9a) to (9e). Given the identity (8s),
stability of the system can be charactenzed by only studying the dynamics of
consumption, total private wealth and foreign assets. Domestic public debt 15 thus 2
residual and 15 stabilized whenever the other two stocks reach asymptotically stable
ratios to GDP. (Note that the analysis in the text ireats foreign assets as a residual).

Writing the model 1n state space {orm, one can easily see that the charactenstic

potynomial is equai to,
#(2) = (z-r+9){ £ = (Br—4-6-0)z + (r-1)(r=6-10) - £ (A1)

where £ = §{6+M}, and ¥ = f—-A+0. 715 the growth rate of GDP.

With some manipuiation we get,
(r—y){r-6-0)} ¢ = (r—0+3 ){r~B8~(3~8) {AZ)

so that the craractenstic polynomal is written as,
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#(z) = (z=149) | 22 — (Br—y—8—0)z + (r—0-+A)(r—0—F~8) ) (A1)

Saddiepath stability requires two stable {negative) and one unstable {positive)

roots. We distingaish two cases:
Case L r <7y

In this case, saddlepath stability 15 guaranteed if the quadratic equation has one
stable and one unstable roots. The other 15 Zg=Tmy < /A
The condition for saddiepath stability then s that, 0-) < r < 0+5+8 Since

v = ff-A+0 < §+6+0, saddlepath stability obtains in Lthe region,
-} <7< f=Af {A3)

In this case, stock to GDP ratios reach steady state finite values and consumption
15 a Jumping variable.
Under the additionat assumption that households are nei lenders 1m eguilibnum,

consemption 1s pesitive for r > §-+4. Since §-+8 > §-A, the last condition 15 modified to,
O0+8 <r <8+ (f-A) (A4)

This 15 possible only if § « -4, 1.e when the rate of pure time preference is lower
than the population growth rate.

The upper—bound condition on ithe interest rate has the meamng that although
assels accumulate because of interesi paymenis, they become a decreasing proportion of

GDP. Positive private sector savings (and public sector deficits) are thus sustainable.

Case 2 r>vy
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In this case, saddlepath stability would only outan if the quadratic equation in

(A1) had two negative roots. A necessary condition for that 1s,
2r < b0 = f-A+6+20 {A5)

Given that r > 7, this is only possible if § > -2, i.e when the rate of pure time
preference 15 higher than the rate of population growth.

For the product of the roots we must have that,
(r=0+A)r—-0~f-8} > 0 (A6}

which 15 satisfied for either r < 0-X, or r > 0+f+6. In combination with r > -+ the first
requites f§ < 0 which is ruled out. The second contradicts (A5), since for (A5) to be
satisfied it would requre that S+A+6 < 0. Thus, r > 7 leads to instability. Note,
nowever, that, as shown 1 the text, the sub-—system of private sector asseis and
consumption is stable even in this case. What becomes unstable is the stock of foreign
assets (and domestic bonds). The situation may be controlled by feedback fiscal policy

rules to which we now turn,
Feedback Fiscal Policy Rules
In the case when r > 7 feedback fscal policy rules can remove one extra unsiable

root 1 (A1), Restncting attention to simple rules, we consider two aliernatives:

Feedback on the current account deficit (low rule)

(T=g9) =35+ sIf (R1)
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Feedback on the stock of external debt (stock rule).

{T“g} - sg + SIf (m)

The flow rule suggests that the primary budget deficit falls as the current account
deficit rnereases, while the second suggests that the primary budget deficit falls as
external debt nses.

B 13 stratghtforward to show that flow rules of tie type (R1) are not capable of
stabilizing the process of external (and public) debt accumuiation when the reat nterest
rate exceeds the growth rate. The reason 15 that when fiscal policy responds only to
changes i assets, the explosive process that accumuiaies assets cannot be stopped, as
even with zero net deficits assets keep accumulating. To stabilize the process of external
and public debt accumulation 1n this case one should adopt stock targeting rules, of the

type (R2}.

APPENDIX 3
ESTIMATES OF MONEY DEMAND FUNCTIONS

The most important parameter for assessing the extent to which an inerease 1a the
rate of monetary pgrowth increases seigniorage revenue, 15 the nferest rate
semi—elasticity of money demand. Since this parameter 15 0 cruciat for the question of
seigniorage, we repott here on the resulls of an investigation of money demand i
Greece.

The estimates are based on a log-linear version of equation (14°) in the text.
Taking logarithms we get,

i, = P, + nQ, — 71, + Ink {M1)

14
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where { is the nominal interest rate.

A preliminary anaiysis suggests that one would rot be able to reject the
iypothesis that measures of money, prices, output and the opportunity cost of money
are non-stationary.

To test for stationarity we ran the following regressions on each of the vanables.

Az

n
=+ fry +ij1'yAIt_ {M2)

3 7
where zis one of M, InP, in€l, i. The Dickey and Fuller (1979) statistic 1s based on the
Ut-ratio” of the coefficient §, when all the 7}!5 are equai to zero, and the Augmented
Dickey—Fuller statistic 15 based on the *t-tatio" of J, when at least some Lo the 'yj's are
allowed to be non—zero. When the "t-siatistic” of f is lower than the critical values
tabwlated in Fuller (1976), one cannot reject the hypothesis that the reievant seres 1s
non-stationary (has at least one umit root). The resuits for annual ard quarterly data
for Greece are tabuiated in Table M1.

The Dickey-Fuller and Augmented Dickey-Fuller statistics suggest ithat one
cannot reject the hypothess that money, prices and the nominal mierest have & unit
root. Surpnsingly, the unit tool hypothess seems to be rejected narrowly for GDP
{anaual data) and ndustrial production (quarterly data). However, when one allows for
the change in the average growth rate of GDP and mdustrial production in the 1980s
(by including a dummy variable that takes the value of one after 1980 and zero before),
the unit root hypothesis cannot be rejected for GDP and industrsal produciion either.

Ciiven these results, Lhe next guestion that arises 15 whelher money, prices, ipcome
and nominal 1nterest rates are contegrated (Engle and Granger 1987). Coumtegration
{ests are presented in Table M2. The results for both annual and guarterly data suggest
that these variables are ol comntegrated. In terms of the money demand function {M1)

iack of cointegration can be interpreied as a non—stationary money demand shock &
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Assuming that {nk, 18 a random walk with drift ¢, the money demand function
(M1) can be written as,

AlnM, = ¢ + AlnP, + AlnQ, - 7h + v (M3}

i
where 2, 15 the white-noise process driving the random walk 1n Inkt.

Estimates of (M3) are presented in Table M3 for both annual and quarterly data,
For each data set, the first column presents OLS estimates, and the second instrumental
vartables estimates, with the mstruments being one lag of each regressor and the
regressant.

The resuits suggest huge differences i the estimate of 7 between OLS and IV
estimation. Since in the presence of simultaneity between money and 1nterest rates the
OLS estimates are mconsistent, we opt for the consistent IV estimates. The IV estimate
of 5 for annual data 15 equal to 5.59 (ASE = 1.84), while for quarterly data it 15 equal to
989 {ASE = 3.95). Both estimates are statistically significant &l conventional
significance levets. Note that 1n OLS estimation there is a huge downward bias.

These estunates are no{ grossiy at variance with the sstimales of the mierest rate
semi-elasticity of money demand 1n previous studies. For exampie, Alogoskoufis {1985),
using FIML 1n the context of a 3 eguation macro-model for Greece, finds a long run
senu—elasticity of money demand equai to 8.24 (ASE = 2.87).

In the calibration of the model 1n the text we opt for ihe lower estimate of 5.6
from the regression with annual data. This 15 based on a longer time span {1952-88} and
mcorporates some of the interesting macroeconomic episodes of the 1950s, anc 1s
probably based on better quality data (e.g GDP rather than industria) production as the
mcome vanable]. In any ease, the higher estimate in the quarterly regressions 1s not

statistically different from 5.6, as it has a higher standard error as well.
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Table 1

Comparative Macroeconomic Developments

Greece, OECD, EEC

15870-78 1980-89
Growth Rate of GDP (%}
Greece 5.4 1.5
OECD 35 2.8
EEC 3.3 2.1
Consumer Prce Inflation {%}
Greece 12.3 19.5
QECD B.2 6.1
EEC 9.3 7.0
Current Account (% of GDP)
Greece 4.7 -5.1
QECD 0.1 -0.4
EEC 0.0 0.1
Unempicyment Rate (%)
Greece 2.3 6.6
OECD 4.3 7.5
EEC 38 9.8
Growth Business Investment {%)
Greece 4.8 0.6
OLCD 37 4.7
EEC 3.1 3.7

Saurce: OECD Economac Outlook, December 1989,




Fable 2
Greece’s External Debt and its Servicing
157888

1978 1979 1880 1981 1982 1983 1984 1985 1986 1987 1988

Billion US 8
Total External Debt 4.5 51 64 7.9 9.5 10.6 123 157 17.1 21.0 20.5

of which
Medium & Long Term 3.8 41 54 62 7.3 87 0.8 128 14.7 192 184

Total External Debt 14 13 16 21 24 30 37 47 44 46 40

{% of GNP)
Debt Servicing 8 8 § 13 14 6 19 22 22 26 24

(% current receipts)

Source: OECD Economic Surveys: Greece (various 1ssues).




Table 3
Public Secior Deficits, Public Debt and Eriernai Debt
Greece, 1979-1989

1979 1981 1583 1985 1986 1087 1988 1985
PSBR 5.7 14.3 11.3 17.0 4.6 13.2 16.1 21.5
{% of GDP)
Public Debt 274 39.7 54.2 76.9 79.4 84.5 91.5 100.0
{% of GDP)
Internai 21.8 269 32.2 40.5 43.0 48.9 58.5
External 5.8 i28 22.0 6.4 36.4 34.6 33.0
Lxternal Debt 13 21 30 47 44 46 40
(% of GDP)

Source: OECD Economac Surveys: Greece (January 1890)



Table 4

Government Erpenditure and ils Structure

1960 1870 1980 1985 1988
Government Consumption 3.1 3.4 4.9 5.4 6.8
(excluding Wages)
Government Wage Bill 8.6 9.3 11.4 14.0 13.8
Government Investment 4.8 4.5 25 4.0 3.0
Subsidies 0.1 .8 2.4 3.0 1.6
Socia! Insurance 4.9 7.6 8.0 148 151
and Transfers
Interest Payments 0.3 0.9 2.4 5.4 8.1
GRAND TOTAL 17.0 22.1 33.2 47.8 49.4

Sourge: OECD Economic Outlosk (December 1989),



‘Fable 5
The Tradeoff beiween Inflation and ihe Primary Budget Surplus
for Public Debt Stabilization al 100% of GDP

"Gloomy” Growth Scenaro: v = 2%

Inﬂazliyan Primary Budget Surplus
) o of GD

r= 5% r= 3%

G 2.1 0.0

5 0.6 —-i.7

10 -0.1 -2.5

15 -.3 2.7

26 0.3 -2.6

25 0.0 2.4

30 6.3 -2.0

40 1.0 1.3

"Rosy" Growth Scenano: v = 4%
Inﬂatgy{m Prmary Budget Surplus
(] (] of GD

r=5% r= 3%

¢ {38 -3.0

5 -2.1 —4.5

10 -2.6 5.1

15 2.7 -5.2

20 26 -5.0

25 2.2 —4.6

30 -1.9 —4.2

40 -1.1 -3.4

NOTES: These numbers have been obianed b calibrating the model with the
following parameter values: § = 2.5%, §=1.7%, A = 1%, k = 60%, 7 = 5.6. See the
text for a justification of these choices.



Table §
Tradeoffs among Taxes, Seignorage and External Dent
for Public Debt Stabilization at 100% of GDP

Scenanio: ¥ = 2%, r= 5%, g = 40%

Iaflation Taxes External Debt

% % ol GDP % of GDP
5 41 62
15 46 40
25 40 27

NOTES: See notes to the previous Tzable. The baseline of 40% extersat debt to GDP
ratio at 15% inflation has been assumed to corses

pond with the actuyal experience of
1088,



Table M1
Tests for Unit Roots of Meney Demand Varuables

Annual Data Quarterly Data
105088 1961 Q2-1989 Q2
Dr ADF DF ADF
th ~1.19 —0.23 - 1.45
i'nPt - 1.29 - 1.34
ani -3.82 -3.08 - -3.25
4 - -0.87 —0.39 ~0.39
Critical Value  2.03 2.93 2.89 2.8%

NOTES: M is the narrow money suppiy M1. Pis the GDP defator (annual data) and
the wholesale price index (quarteriy data). @ is GDP a1 1970 prices (annuat data) and
the mdex of industnial production (unarterly data). iis the penod average of the
smterest Tate on savings deposits. DI is the Dickey-Fuller test, ADF is the
Augmented Dickey Fuller test and the criticat value the 5% value from Fuller {1976).
The number of lags mcluded in the ADF regression have been as proposed by Schwert
(1987). Given our sample sizes these are one lag for annual data and four iags for
quarierly data. The simple Dickey-Fuller test 1s not reported when the coeflicients of
iagged changes are statistically significant.



Table M2

Contegration Tests

Annual Data Quarterly Data
195088 1561 Q2-1980 Q2
DF ADF DF ADF
-3.30 —2.80 —4.49 ~2.54
Critical Valne 4.3 3.98 4.22 4.02

NOTES: The DI and ADF test are tests on the residuals of o regression of the fog of
the money supply on the log of income and pnces, and the leve! of the nominal
interest rate. The critical values are from Engle and Yoo {1987).



Table M3

Estimates of Money Demand Functions

Dependent Vanable: Aln(M/PQ),

Annual Data Quarterly Data
195288 1081 Q2-1989 Q2

OLS Y OLSs v

Constant 0.03 0.03 G.01 (.01
(0.01)  (0.01) (0.01)  {0.01)

Ay 196 -5.59 071 -B.8Y
(0.90)  (1.84) (0.81)  (3.95)

5 0.057 0.069 0.048 G.070

DW 2.057 2.106 2.205 2.299

NOTES: The quarterly estimates have been obtmned with the addition of 3 quarterly
gummues. The mstruments used in 1V estimation have been one lag of monetary
growth, inflation, output growth and the change in the nominal interest rate.
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Figure 3
Equilibrium Private Consumption and Assets
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