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ABSTRACT

Growth and External Debt”

This paper surveys the literature on external debt which has developed over the
past decade. Initially this literature emphasized the intetemporal nature of the
balance of payments, and reflected the view that balance of payments
movements were an eguilibnum phenomenon reflecting either transitory
disturbances or permanent transiers of capital towards the poor countries.
Subsequently the literature emphasized the risk of debt repudiation and focused
on a theory of optimal credil ceilings imposed on a sovereign debtor. The third
stage analysed the effect of a 'debt overhang’ on domestic investiment, and the
linal stage analysed how sovereign debt could be best reduced.
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as a whole would sell (when internalizing the effects of their decisions on the
aggregale value of the debt}. This distinction s impertant.

Consider a debl wiich Is origmally priced al 32 cents. Assume that the debt is
unilaterally written down by 50%. What 1s the real cost for the bankers of such a
write-down? Using equation {21) 1n the paper, the 50% write-off would bring the
price 16 0.57 so that the market value wouid go from 0,32 to 0.285. This only
represenis a 11% write-off in real terms. In nominal terms, the result is more
spectacular: a 50% write-off only costs 3.5% of the onginal value of the debt!
With a debt-to-GDP of 100% {(which 1s the average middie-income debtor level)
this represents 3.5% of GDP

Does the debt cnsis of the 1880s caution the developing countries against
borrowing on the financial markets? Should we think that capital flows towards
the poor countnes should only be designed, say, to smooth terms of trade
fluctuations. or do we think that there 1s some scope for capital mobility to help
the poor countries grow faster? These are the questions that the next stage of
the literature will have lo address. The new literature on growth onginated in the
work of Romer and Lucas will certamiy offer the filth stage its starling point.
Alrgady. Lucas has used this approach to chalienge the view that capital, even
if it were tree of sovereign rigk, should move from the rich to the poor countnies.
Similarly. the work by Barro and Sala--Martin, comparnng the pattern of growth
of regions (free. one should think, of sovereign nisks) within a nation o the pattern
ot growth of nations rejected the view that there is much differance between them.
This new and pronusing research agenda 1s iikely to stimulate new debates as
lively as those seen in the 1880s.
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capital ‘accumulation. While 1t is unambigously the case that, in the
great majority of cases, domestic investment of the large debtors went
below the levels that were reached 1n the seventies, there is a
theoretical and an empirical dispute on the chain of causality. Some
argued that the coumtries which were hard hit by exterpal shocks were
simuitanecusly led to reduce their domestic mvestments and to iet thewr
external debt go out of coatrel. One also made the peint that the
seventles were nol an appropriate benchmark (given the cheap cost of

credit during that decadej.

Finaily, as we moved 1nto the nineties, the key question became
that of efficientiy writting down the face value of the debt. Getting
the "right" price at which to undertake these deals was one dimension
where academic rasearch became quite active, A key distinctien between
the average price at which one individual nvestor would be willing to
seil its debt and the margirai price at which lenders as a whole wouid
sell { when nternalizing the effects of their decisions on  the
aggregate value of the deb:l ger the agenda of the debate n the late

eighties.

The paper will proceed to f{oliow these four stages of the
literature. First, st will spetl out the conditions under which one can
view a country’'s balance of payments n the same {ashion as the cash
flow of an nfinitely lived individual. it then proceeds tc 543!%8
the consequences of the risk of debt repudiation cn the credit
constramt that a eountry s subject to. Third, 1t investigates the
implications of such credit ceilings on the pattern of growth of a
debtor country. Finally, the paper reviews how the market price of a
sovereign nation’s debt helps determuning how an efficient write-aff of

the debt should proceed.

[ - INTERTEMPORAL BUDGET CONSTRAINTS FOR INDIVIDUALS AND FOR NATIONS

The analysis of a country’s balance of payments in an intertemporal
{framework was renewed by the work of Bazdarich (#978), Dornbusch and
Fischer (1980}, Sachs (1981}, and Razin and Svensson {1983). The guiding
line of these papers was to apply the permanent income theory to the

case of a nation portayed as ao anfinitely lived agent and 1o mterpret
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T T
(3) E.“. m..nS..u: N _. c! m-lmlz ds u‘“. e rl5-1§ ds + w!
r s s L4
L A
which, together with (2), /mplies thau
= - -
1 _~ris-t) _ 1 _~r(S-t} i
{4} \ﬁ nm e ds |\— w, € ds + in.
t 1
with the obvious convention that ﬂm = EM = E...m = 0 if the agent 15 not

alive at time s.

Let us now sez how the individual agents’ intertemporal budget
constraints can be aggregated over the economy. Call
i [ |
nﬂimnm..rr.tmcﬁniﬂlm..cn
respectively, the aggregate consumption, ncome aad weaith of the
country at any Uimeé 1. W_ 15 nothing else but the net externa! asset of

t
the country. Aggregating all equations {3) together, we get

T

T
(51 W msl._....ﬁ . ‘ﬂ ¢ mulmuz ds u_w W' mxlwui ds + W
T s s T

i T

if the eccnomy has a finmte life, e if all agent die belore a

given tertinal ume T, 1t follows immediately from (2] that

At the end of the economy’s time horizon, all 1t external debt will

have been reimbursed.

What happens Instead when the economy has an infinite horizon? Can

we proceed to show that

8y deuality this prablem 15 s:mply that of finding the largsst z°

such that

-1 1 ¥
_HHIN..ESC xx:+Mﬂme

(AZ.4) Max & ® C,

x.w d+gd -~ ¥ ax

2 Max

which 15 what 15 stated m the text.

b - The geometry of the problem can readily be drawn as in the
following figure in the space (x,b}. The indifference curves of the

debtor are -

(AZ2.5)

¥
Wﬁﬁw..c..x:.fWawxu.‘% uﬂmm.vwn_uquw

and reaches their maxima on a line whose equation s {AlL2) and  which
is  negatively sioppedisee appendix L1}, The utility n.w 1s cbtained when
the maxunawm 15 al b=A. When the lenders design the optimal repayment
scheme, they choose a point (b*A}e®™{A)} on the ndifTerence curve C

A
$0 a5 to get the fargest z® such that

(AZ.6) b = z* [r+d-ax]

The tangency pomnt is on the pight 1o (A% it 1nvelves a larger

!
d
investment rate {x" > xmw and a lower repayment (b® < A} than the

post-default poat.
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standard constraint which 15 imposed on an infimtely lived ndividual

s an equivalent form to his budget constraint,

2) If the country's wealth 15 infirite, then (4') reads +o0 = + o
and we camnot proceed 1o show that (6) 15 satisfied. Consider for
stance the simple case of an overlapping generation model @ which
each agent 1 save S when young and dissave S(1+r) when old. Let anm the
number of young ageats and Zn.; the number of oid agents. Take
Z,.. = {l+n)* 20 . The aggrepaie external position of the country is the
stock of assets accumuiated by the young agent, i.e, zM 5. When a > r,
one sees that the present discounted value of the country's external
wealth goes to nfimty. When S < 0 (the young agents borrowi the
country -as a whele- does not reimburse its debt (in present value

terms} even though each individual agent does.

In the sequel to this paper, we shall only proceed to analyze the
case when the wealth of the nauen 1s fintte. In that case, aggregating
each individual budget constraint does deliver that the coumstry -as a
whole- repays its debt to the rest of the world (in present value
termsi. For ail practicai matters, the balance of payments does f{ellow
an 1ntertemporal pattern which mumicks the cash fiow of an infinitely

iived individual which 1s subject to an intertemporal budget constramnt.
il -« THE RISK OF DEBT REPUDIATION

The aralysis of the risk of debt repudiation ts the second stage of
the modern literature on external debt. [t has been brought to life by
the work of Eaton and Gersovitz {1981). Early work on the wepie also
include  Kharas (1984}, Kletzer {1984}, Krugman {1985), Ozier {i1986) and
Sachs and Cohen ({1985). One can read the useful survey by Eaten,
Gersovitz and Stiglitz {1986} as well as the other papers 1n the speejal
1ssue of the European Ecocnomic Review {June 1986) for an overlook of the
state of the theory :n 1985, An eartier useful survey s McDonald
{1982). More recentily a second generation of models of debt repudiation
have applied the toois of modern bargaining theory to the analysis of
debt rescheduiing. The moneering paper, here, 1s Bulow and Rogoff
(198%9a). Other early papers in this area include O'Connell (1988}, Faton
(1989) and Fernandez and Rosenthal {1988}

APPENDIX
FINANCIAL AUTARKY, DEFAULT AND FREE ACCESS
TG THE WORLD FINANCIAL MARKETS

Let us f{irst characterize the equilibrium 1o prevail after the
country has defaulted ; ie, when its production function is
oﬂﬁm:..ﬁxﬁ Financial autarky will appear as the particular case when

A=0. We can write the post-default level of wellars as
Uy = & 9

(when t=0 is conventionnally set-to be the time of defauit} in which nw

15 defined as

i ¥
T-yaxﬁ.,MemeH_

(Al-1} C, = Max

X

H
A T S + 78 ~ 5 2%

The first order condition for x 1s

1+

h-"

ax H

i

fwAex(l+s = ¢ ax! g+ ¥d- 7y ax

3}

which can alse be written as

. i
i—A-xil+ 3 ¢ ax)

(AL.2) ylax~d) + = §

[+ ¢ ax
the left-hand side 15 a decreasing function of x . s derivative s
mdeed -

¢a Hl-A-xii+ ..W ¢ axl}
- all-y} -

(I + ¢ wxum
and it i$ alse a decreasing function of A. With pasitive growth {ax =
d) the left-band side of (AL2) increases with . One consequently
sees why ¥ ¢ @ and & > r will mply that the investment rate is
smaller after default (A > ©) or under financial autarky {A=0} than
under free access to the werid financial markets (which 15 obtained with

T =1 and S=rl.
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and 15 subject to the transversality condition lim e D, =0

Im>m

The {irst order conditien has the form

% C/C = ir-ai

so that three cases emerge.

1) v < &, the country s more "impatient” than the representaltive
mvestor in the world financial market. In that case, the growth rate of
consumption 1S negative and, asymptotically, the country drives iiself
to  starvation by accumulating an  external debt  whose services

eventually eats out the coumtry's resources,
2r >3

The reverse situation occurs. The country is more pauent than the
rest of the world and -asymptotically- owns the eature worid. The
assumption that the country s "small” with respect to the world
financial market could obvicusly not be maintained 1n this case. It 15 &
case that we shall not investigate here since -at any rate~ the country

15 asymptoticaliy a creditor rather than a debtor.

3 r=25

This 15 the threshold case when the country’s subjestsve discount
Tactor coincides with the world rate of imrteres:t. The country (e,
again its representalive agent] seeks to maintain a flat pattern of

ﬂdﬂmcwﬂmuﬁmoﬂ aver time.

2 - The msk of deb:t repudiation

Let us now assume that the cousiry has the opuion of repudiating
its external debt., We do not nvestigate., here, the bargaining
mmplications of debt repudiatien and simply assume that the country

defaults whenever the level of welfare that 1t would reach by servicing

the deal would offer the bankers a "boondogle”, as Bulow and Rogel{ have
put it for the Bolivian buy-back which occurred n 1987. Empirically,
uging similar tools of analysis the work by Diwan and Kletzer (1890} or
by Van Wijnbergen {1960alhave showa that the Brady deal did succeed 1c¢
price the debt appropriately.

Another illustration of equation {21} comes as foliows. Consider a
debt which 15 originally priced at 32 cents. Assume that the debt is
unifaterally written down by 50 7. What is the real cost for the bankers
of such a write-down ? Using equation (21), one gets that the 50 Z
write-off wouid bring the price to 0.57 so that the market value would
go from 0.32 to 0.285. This only represents a 1l 7 write-off in real
terms. In nominal terms, the result is more spectacular a 50 7
write-off only cost 3.5 7 of the original value of the debt ! With a
debt-to~GDP of 100 7 {which is the average middle-incame debior levell
this represents 3.5 7 of GODP. (Similar conclusions are reached m the
sinulation studies of Bartoilini and Dixit, fortheoming and Cohen,

forthcoming al.

V - WHAT WILL BE THE FIFTH STAGE "

As we moved through the four stages of the debt crisis we must
wonder whether the debt crisis of the eighties should caution the
develeoping countries against borrowing on the financiai markets. Shouild
we think that capital flows towards the poor countries shouid only be
designed ,say, to smooth terms of trade fluctuations, or do we think
that there 1s some scope for capital mobility to help the “poor”
countries grow f{aster 7 These are the questions that the fifth stage of
the literature will have to adress. The new literature on growth
arigmated in the work of Romer (1986} and Lucas {1988} will certainly
offer the [ifth stage it$ starting point. Already, iucas(i990} has ussd
this approach to challenge the wview that capital, even if it were free
of sovereign risk, should move from the rich 10 the poor countries.
Similarly, the work by Barro and Sala-i-Martin (I1991), comparing the
pattern of growth of regions (free, one should think, of sovereign
risks) within a nation te the pattern of growth of nations across the
world rejected the view that there 1s much differences between them.

Without entering, here, in this new and promising research agenda, one
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Proposition 1

Orn any time nterval la,bl on which the constramnt (12) binds, the

country services _ua = A Q 1o us creditors.

It the particular case when A=0, Proposition | shows that the
country will not service its debt on those time tntervals during which
it is rationed. In a different framework (when the country can
accumulate reserves after it has defaulted} Bulow and Rogeff {1989b)
have shown that sheort of direct sanctions (A=0) a country will never
service its debt. This :s not qute what proposition | shows. In the
framework that we anaiyze, it can indeed very well be the case that the
country will decide to service sts debt on those time intervals when it
15 not rationed {see below)l. (n Bulow and Rogoff's analysis, these
intervals correspond te the times when the country would accumulate

reserves.

Proof - The proof of Proposition | 1s straightforward. Assume that

ki R

a ¢ 5ls-1) u(Q,{I-A) ds = _. e ¥ e 1 as
t L
on a iime by interval ja,bl. Differentiating both sides yields:

u *Om:lw: = _._:u._.*

o that ﬁﬂ = omT»r

Gommg from Propesition ! to determining the credit ceiling ma s
not -1n the general case- a straightforward exercice and very much
depends on the nature of the probiem. In the cases when the credit
ceiling binds forever after the first moment when It started to bind,

then one knows for sure that

made by Morgan at the given price. (It 5 only when Brazil's actions are
discovered that the price rises since only in that case the reduction of
its outstanding external debt raises the price.) {Another argument in
faver of buy-backs as an insurance device is offerred in Van Wijnbergen,
199Gh1.

Yet, as far as the open buy-backs such as those that the Brady deal
epcouragas, it is obviously c¢rucial to make sure that the price at which
the buy-back 15 undertaken is appropriately priced. This involves a
cemprehensive ex ante agreement with the creditors, so that none of them
can {ree-ride on the others. This is exactly what the Brady deal has
done. in a process called “novation™, it was agreed that all the
previous debt had to be exchanged against one of the three opticns which

were opet.
In order to evaluate empirically how the Brady deal has worked 1
will first analyze how the distinction between average and marginal

price can be reconstructed empirically.

2 - Econometric gstimates

Previcus econometric estimates of the secondary market involve
Purcell and Orianski (1988), Sachs and Huizinga (1988} Fernandez and
Ozier (1991), Hwzinga and OCzier{i982). 1 wil} rely here oa Cchen
(1992).

To the extent that we are interested in distinguishing the average
from the margmal price of the debt, we want to estumate a price
equation which yieid explicitly such a distinction. In order to de that,
I will use a logistic function of the prices 1o account for this
diserepancy. Specifically, | obtain (for [989 datalk

(20 Log 3= = - 271 - 1.47 Log D/Q + 5.48 HUN R%= 0.72
{-3.44) (5.31)
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become a superior option. Conversely, when the credit ceiling starts to
bind, we also know that 1t will bind forever. Indeed, given the
homopgeneity of the utility function it 15 straghtforward to show that
the credit ceiling constraint s simply growing exponentially at the
rate n, We can then simply characterize the credit ceifing _wq through
equation {13} and get

. AQ
{131 U.n i

Another simple way 1o characterize the lenders’ behavior i this

case 15 to write {13')1 as:

v}
A = (r-n} %
t

When the credit constraint binds, the net service of the debr (A) 13
equal te the amount of ressources which are needed to stabilize the
debt-to-GDP ratie. This eguation, which essentially amounts 1o deflate
the interest rate by the growth rate in order to measure the cost of
servicing the debt, was the key to eariy anmaiysis of the debt crisis
such as performed in Cline (1983} or Cohen(l985). it was coined by
Dornbusch (i98%) as the Avramovic-Cline model. Dornbusch and Fischer
(1985) and Feldstein (1986) offer insightfui mplications of these

dynarmics.

Qver the vyears 1983-G0, the severely indebred middle-income
countries transferred abeut 37 of their GDP to their creditors.
Indirectly, this gives us an idea of the value of A, the (direct} cost
of debt repudiation. Domestic budgetary problems, however, should alse
be taken into account {see Ressen, (989 and the studies in Sachs,
19896},

ill - PATTERNS OF GROWTH OF A DEBTOR COUNTRY

As the debt build up of the seventies unfoided its effects in the
eighties, it soon appeared that the debt was too large to be serviced in
full. It is s this context that the idea of a "debt overhang”™ was

applied to the cases of the developing countries {see Sachs, 1989a), Debt

i2

that the banks can always gel the country to pay that fraction A Q that
the country would forege by defaulting. Call dF(Q] the density of the
(random] distribution of the country’s income. Let us take the banks to
be isk-neutral. One can write the {beginning of the period] market

value of a debt whose contractual value is D 1o be

A @
A Q dFlO) + _, D, %ﬁoL

Y] D/A

vio = |

The first term in the bracket represents how much the banks can get
when the income of the country is so low that the country would rather
defauit than servicing the debt fully {A Q= D). The second term measures
the expected payments that acerue to the banks when the country honors
the contractuali value of the debt (an event which has a probability
1=-F{D/A).

The market price of the debt (such as observed on the secondary

market! can simply be written ag

/A
(D) = ﬁ A arear + i-F (D/A) M

o
o
If a country were, say, to repurchase one dollar of its debt on the
secondary market, this is the price that 1t would have to pay. If
instead the country wants to repurchase an amount B and 1s known to be
willing to do so, then -as Docley {I989) first pointed out- the price
at which the transaction will be undertaken can only be the ex-post
equiliorium price, {(Otherwise, no lenders will actually seil its claiml

One then gets that the price for the transaction has to be

(D-B1/2A A0

pE;Eu ﬁ _‘ 2L dFQ) + 1F m:u-m,\z“_
)

Obviousty, if a debior country is known to be willing te repurchase
all of its debt (B=D} then the oniy price at which the transaction will
be undertaken is g=1.

21
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returns to stale, this model wili yield an endogenecus growth

equilibrium of the variety examuned in Romer {1986},

We keep assuming that the economy 1s inhabited by a representative

consumer whose otility 13 of the form (7).

Before analyzing specificaily the pattern of growth of a country
which 1s subject to a credit coastraint, let us first analyze the two
extreme benchmarks when the economy i5 closed and when it has a free

access to the work financial markets.
i - Financial autarky

When the economy hag ne azecess te the world financial market,
domestic saving is the oniy source of finance for capital accumulation.
One can readily =analyze the ciosed economy equilibrium through the
equiiibrium value of the domestic interest rate. Call Ta the financial
autarky interest rate. Households determune the equilibrium growth rate

of consumption through

ﬁ«.\ﬂ.H = :.oemw

On the other hand, the [irms choose thesr nvestment rate so as to

maxmmnize the present discounted value of their cash flows

Given the linearity imbedded sn the model, this program amounts

to determining a domestic 1nvestent rate

to 115 ecreditors. As one sees, under this regime the service of the debt
crowds out domestic investment by a factor which 15 nothing eise but the
intertemporal elasticity of substitution, Importantly, if b* < 0, he if
the country receives foresgn funds in a constrained T[ashion, eguation

(18) wilf also prevail.

Empirically, the work by Warner (forthcoming) challenges the view
that debt caused the investment slowdown. He shows indeed that the terms
of trade fluctuations go a long way toward explaining that decline.
Cohen {forthcoming ail nmﬁ.amwnm an equation such as {19}. When compared
to a financial aurarkie level, one does find that investment was crowded
out by the net transfers that: the countries were asked to perform. The
crowding out coefficient was found to be "relatively” smail. however,
and worth 13 which corresponds -ajong the interpretaion suggested by
equation (19}~ to an identical value for the intertemporal rate of
substitution (which s reasonnabiel. Interestingly, one alse finds that,
in the sixlies, \pvesiment was crowded In by the tnflows of [ore:gn
finance by a {statisucaily} identical facter of 173, [ In quite a

different setting Chenerv and Syrkin, {985, Tound a similar number.)

4 - The transition to the steadv state

et us how analyze the transition from a starting point where the
country has nro intial debt to the point where the couniry has reached

its credit ceiling.

The analysis of the equilibrium growth rate is best undertaken
through the analysis of the domestic interest rate. As lomg as the
credit ceiling does not bind, the domestic interest rate is simply equal
to the worid nterest rate. When the credit ceiling is hit, it Jumps to
the level which is consistent with the equilibrium 1nvestment rate which
15 reached in esther of the two cages. If the smooth repayment regime
prevails the domestic interest rate will be abave the world Interest
rate but below the autartic rate. If instead the forced repayment regime
prevails, the domestic interest rate will be above each of these two

rates.
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Here again one can show that the equilibrium strategy amounis 1o

selecting a [ixed investment rate x*, which 15 a selution 10

k-]
-rt
wa ‘— e —oﬂ - ww_ dt
a

subjest 1o {15), or equivalentiy find a solution to:

i -x(i+l/2 ¢ a x)
(38) %* = Argmax
X

r+d=-ax

Whenever © < & {which we shall assume! and when a_ in [§7] 15 positive,

0
one can prove (see appendix 1] by comparisen to {17) that the
equilibrium invesiment rate and the corresponding growth rate -in (18}~

are larger in the open economy than in the closed one.
3 - Credit Rationing

Let us now assume that the access to the world financial market is
not  entirely free bur 15 subject to an aggregate credit ratcning
constramnt. Follewing our eariier apalysis, let us assume that the
country can choose two repudiate its external debt and --subject to a
penalty which the creditors umpose on 1ts domestic preductign-- return
to financial autarky. Let wus then assume that the post-defaclt
technology of production s characterized by the following |

on_ﬁ: = all-A} xﬂ ; 0 <Ac

all other things remasung equal. The country which has defaulted would
then choose an nvesiment and growth strategy which is a solution to
(17} when afl-A) is substituted to a. I[n order 1o aveid delault, the
banks must impose an aggregate credit ceiling on the country's external
debt (=zince we mposed ©<3). in order to determine how the credit
ceiling constraint is imposed, we need to know how the banks menitor the

repayments smade by the country at the time when the credit ceiling

binds. We shali distinguish here two regimes of repayments. [n each
case, we shall look for the loosest credit ceiling that the banks may

impose without inducing the debtor to default.

Let first us assume that when the credit ceiling binds and sets at
the maximum that 13 compatible with the non-repudiation of the debt, the
[enders can monitor the growth strategy of the borrower{subject to the
constraint of avoiding default}. One can show {see appendix 2} that the
banits can reach their constrained first best by requiring the debtor 1o
pay

wﬂ = z*r-nl 0ﬂ
tr1 which z* is a constant which ts the maximum one that the country can
accept without defauiting (and is therefore an iacreasing function of A,
the cost of debt repudiation); r is the opportunity cost of f{unds for
the banks, and n s the endogenecus growth rate that the country selects
in respomse to this rescheduling strategy. The corresponding eguilibrium

investment rate i1s chosen by the country so as 1o

[1-z*ir-nl - x{1+1/2 ¢ a x)]°
§d -~ 7n

Maximize
n

o | v

subject ton = a x - d.

One also show (in appendix Z} that the new equilibrium investment
rate is always beiow the rate that would prevail when the country has a
{ree access to capital markets. [t is, however, above the rate which is
obtained in the {inancial auiarky case. In fact, investment can be shown
to be an increassg function of the transfers z® which the country has
to make. In that case, the service of debt crowds in investment above
the [inancial autarky level. When such a regime prevails, the larger A,
the larger the credit ceiling, the larger the observed debt, and the
faster the growth rate! The intuitien behind this paradoxical result 1s
simply the following the creditors are less 1mpatient than the

debtors, and they consequently value growth more than the debtor itselfl.
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