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1.  Introductiom.

A major issue of discussion in current Latin-Americar
economics is a variety of the so-called "three-gap” models. Thesc
models extanded the “two-gap* models developed during the lat.
sixties by adding a “fiscal/financial" gap to the traditional
"saving” and “external" gaps.

The inclusion of the new gap into the analysis was the
consequence of two stylized facts that characterized the Latin-
Auerican development process in the eighties.

The first important fact was that after the debt crisis the
current account disequilibrium of indebted countries became
structural rather than transitory. The second ome was that the
external crisis also tock the form of a fiscal crack since the
governments of these countries held a proportion of nearly a
hundred percent of their external debts. The emergence of recent
hyperinflationary episodes in several Latin-American countries had
certainly to do with the public sector solvency problems and the
impossibility of these goverrments to simultaneously honour their
domestic and external debts. : |

Therefore, the burden of the adjustment fell on the public

sector. More specifically, H were

dramatically reduced and because of the existence of a "crowding-

in" effect a maximum rate of growth for the whole economy was



determined.
literature elaborated on these effacts

The “three-gap!
yielding further insight into both the working of the financial
system in underdeveloped countries and the role of the public
sector budget constraint in determining macro-equilibrium and the
growth rate of the economy.'

| Houever, the problem has not been presented within the optimal
grouth theory context and hence lacks an expression for optimal
long-run capital stock. Conversely, optinal growth theory
attributes a negligible interest to instantaneous constraints and
most models under discussion nowadays by macrosconomists elaborate
on budgetary conditions to be fulfilled on average -the so-called
1soperimetric constraints. The "third gap" belongs to the first set
of constraints rather than to the second one. :

The importance of the integration of both perspectives for the
design of economic policy in highly indebted economies is herein
emphasized.
| The plan of the paper is as follows. The next section is
devoted to discussing the emergence of the “third gap" its
consequences on the growth process and the present situation of
highly indebted countries. Section 3 is addressed to present the
basic three-gap model in an optimal growth framework; the impact of
the "fiscal-gap" on production through a reduction in the provision
of public goods or collective factors of production is also
discussed there. In section 4 the solution of a simple linear
problem is analyzed when both the external and the fiscal gaps are
binding. Section 5 deals with the possibility that these gaps
prevent the economy from reaching the long-run capital stock: it is

also shown there that a hysteresis phenomenon could arise. Section

asic rotorences for uo-ggp mudels o Grenry and sruns (1952) ang chnery C1961). On throe-gap nadeis
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& summarizes the main conclusions of the paper.

2. The emergence of the "third gap" and th is.

The development of the research program in the ‘“gaps"
tradition has been closely related to the real problems that
appeared in the Latin-American development process during the
postwar period. In fact, the two-gap model was developed in crder
to explain the most relevant stylized facts that were observed

during the imp i led growth previous to the

debt crisis (which tock place at the beginning of the present

decade) . .

The most important stylized fact that the two-gap approach was
intended to explain was the of the bal
crises during the growth process, followed by a pericd

characterized by an excess of savings over investment and,
therefore, of relatively high unemployment.
The main diagnosis of this approach was that the difficulties

that the semi-industrialized economies of the region faced in

achieving macro eguilibrium (i.e. difficulties faced in closing
both gaps at the same time) were due to two main reasons. T h e
first one was that the import-substitution process had contributed
o the build up of an econcmic structure characterized by a chronic
scarcity of foreign currency in a context of rationing of external
creait for developing countries. The second reason was that
macroeconomic variables such as imports, exports and savings showed
1low responsiveness to changes in relative prices (specially in the
short-run) and hence, the macroeconomic adjustments following
balance-of-paynents crises worked through income rather than
substitution effects.



s

The emergence of any sizeable deficit in the current account
(following, for example, a negative term-of-trade shock) could not
be financed. Given the price inelasticity of imports and exparts,
the only way to close the external gap was to induce a recession in
order to get the required amount of foreign exchange via the
negative impact on imports of a falling domestic income.

The introduction of a third gap for analyzing issues related
to the financial structure of the economy and the role of the
government budget constraint was also encouraged by the changes
that took place in the Latin-American economic structure.

These changes vere generated by the debt crisis in the early
eighties which prompted an interruption in the process of
continuous growth experienced during the post-war period. Likewise,
the magnitude of the disequilibrium caused by the debt crisis in
the balance of payments was so huge that it marked the
disappearance of growth and the beginning of a period of deep
macroeconomic instability. This macroeconomic instability included
in almost all cases a government financial crack, capital flight
and, in some gountries like Argentina, Brazil and Bolivia,
hyperinflationary episodes.

The first stylized fact that the three-gap models take inte
account is that even though the external constraint is still a
tight one with regard to growth, its character has changed since
the debt crisis. .

 In fact, before the debt crisis, the emergence of pericdic
balance-of-payment imbalances played a fundamental role in inducing
short run macroinstability but in the long run it did not impeds
growth. The scarcity of foreign currency took the form of periodic
disalignments between the flow of domestic absorption and the flow
of aomestic income but, at the cost of generating a certain degree
of instability in the evolution of the economy, the economy was
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able to attain a high grouth rate in the long run.

After the debt crisis, on the contrary, the current account
disequilipriun has become a structural one. That is, it is not a
short-run phenonenon. .

This change in the character of the external gap is due to the
fact that the present current account disequilibrium does not stem
from a cisadjustment between the flows of income and absorption but
from the stock-flow disequilibrium betveen the stock of the
external debt and the flow of income of the economy. This imbalance
is reflected in a huge debt/national income ratio. In  other
words, while the scarcity of foreign exchange before the eighties
created a liquidity squeeze in the short run, during the present
decade the persistence of the current account deficit has been the
reflex of a solvency (rather than liquidity) problen. As a
consequence, the scarcity of foreign exchange is now generating
negative growth in the long run rather than recession in the short
run. - .

The second stylized fact is that the external crisis also took
the form of a fiscal one.

This vas a direct consequence of the fact that in Latin
America, typically, the government held a proportion of nearly a
hundred percent of the country's external debt. In this way, the
country's solvency problens were transferred to the public sector.
Therefore, the impact effact of the orisis was to increase the
ratio between the stock of the debt and total government revenues
to unsustainable levels. E

In order to reduce their financial exposure the governments in
the region reacted by significantly lowering public expenditures
and in fact, the burden of adjustment fell on public investment and
therefore on growth.

It was also observed that the falling g .vernment investment
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induced a kind of negative “crowding-in" effect on private
investment and in this way, the government budget constraint became
an independent constraint on the growth rate. That is, a third gap
appeared related to the government budget constraint.

The third stylized fact has to do with the financial side of
the economy.

As was said, an important consequence of the external squeeze
during the eighties was macroeconomic instability. This led to a
Pprocess of deep and rapid demonetization of the economy because of
both the acceleration of inflation and the increment of the
financial fragility not only in the public but alse in the private
sector. The natural consecuence of the demonetization of the
economy was the “dollarization® of the financial relationships
associated with a capital flight process.

Due to these new developments on the financial side, some
authors have tormalized the third gap as an inconsistency between
the composition of both the supply and the demand of financial
assets that cannot be eliminated by movements of the relevant
yielas of financial assets’. That is, the shift of the portfolio
composition of the private sector in favor of foreign assets has
generated an excess demand for external financial assets and,
necessarily, an excess supply of domestic ones. In this context,
aven though there were an overall equality between investment and
saving (i.e. even though the domestic gap were closed) there would
be a disequilibrium on the financial side of the economy. Since the
main source of the supply of domestic assets is the government,
ceteris paribus, the "dollarization® of the economy would render it
impossible to finance a given public deficit.

In other words, the denationalization of domestic savings has
put a tight financial constraint on the public sector leading to a

£ 0n tins subject see fanedl) ana Fronkel (1969) ane wn (UL (1588).
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higher than needed fiscal adjustment (given the domestic agents®
propensity to save). In this way, the financial squeeze that the
public sector is undergoing appears as a strong constraint on
growth Sustifying the introduction of a third gap in the two-gap
model.

Even though the explanatory power of the three-gap models has
Pproved to be strong, it has often been criticised as being based on
ad=ngc premises. In t is model has suffered an attack
siniliar to that received by the IS-IM model: it is useful but not

s way, t

based on first (and therefore sounder (?)) principles. One of the
objectives of this paper is to show that even in an explicit
intertemporal optimization framework, the main results established
by the three-gap approach are maintained provided that both all the
relevant constraints faced by the economic agents and some key
structural features of the economies under study are correctly
specified.

To be more specific the rigidities stemming from the lack of
price-responsiveness of some key macroeconomic variables must be
present in the model.

Moreover, in the present context of rationing in both the
domestic and external credit markets, the isoperimetric conditions
that usually appear in an optimal growth program must be replaced
by instantaneous constraint to be fulfilled at each point in time’.
This means that the economic agents -and particularly the public
sector- might not be able to take advantage of the smoothing
properties of credit on consumption.

In other words, even though a necessary condition for solvency
is that of being able to pay the debt in the long run, the
existence of rationing in the credit market means that the debtor

JoI1, 15 the 4100 of atsrpticn ts moen Lssrature sbandens: 17stend che omlyets of intrior
S0ltions 15 aphasized -see Slanchard and Fischer (19893, -
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should be able to meet further constralnts with regard to the
point-in-time structure of its liabilities.

.+ However, the main cbjective of the paper is not to discuss the
relationship between the gap and the neoclassic traditions but the
more substantive one of trying to obtain results by means of a
cross-fertilization of the gap approach with that of the optimal
growth theory. This kind of exercise is very fruitful since the
intertemporal aspects of the gap approach have not yet been
systematically studied.

- Specifically, the model to be developed in the following
sections sheds some light on the following problems: the
“hysteresis effect® of the present economic crisis and the
stabilization policies that were followed during the eighties; the
relationship between growth and the strategies oriented to the
maximization of external payments which are implicit in some policy
recommendations, and the critical role of the public sector in
fostering growth given the importance of this sector in providing

basic infrastructure for private production.

+ The gap problem in an optimal growth framework

This section is addressed to present the characteristics of

the ion and © of our model and the

constraints that the existence of the afore-mentioned gaps impose
on the economy.

Let's begin with production and consumption. Tet k stand for
the capital/labor relation and let

1) y = T(k) Flge)
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represent the econemy's production function, where g corresponds to
government expenditures per capita in real terms (excluding
interest payments) and y stands for GDP. While it is assumed that
T'(k) has the properties of a well-behaved neoclassic production
function, it is also assumed that total production depends non-
negatively on g: € F'(eg) = 0.

That is, we are assuning that collective factors of production
or intermediate inputs exist. We are including in the definition of

tne economy's structure the (often ignored) fact that private

production is not possible -specially in
economies- if the government does rnot provide the needed
infrastructure for economic activity such as roads, harbors and so
on. Notice, however, that considering the constant ¢ to be zero
would give the traditional results of independence between g and
production®.

With regard to consumption we shall maintain that the

progranning bureau seeks to maximize:

T
2) 1 u(ere™ at,
°

where ¢ is per capita consumption in real terms and § is the rate
of discount of future utilities. Likewise, we will assume later
that u(e

u,c with u, being a positive constant, i.e., u is a linear
function of consumption.

Regarding the constraints stemming from the balance sheets of
the agents in an intertemporal setting, if the international credit
markets were open to the country it would be natural to impose the

following condition on the balance of payments:

| Boch (199 presenes o fomal hroe-gep mdel that assunes conploce Sarity beruser pbic and rivats
Irvestamns. That RYpahESTS 16 mot vecessars Gere: P 4 ot o
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Where ¢ corresponds to the net tlow of foreign savings to the
country. Under this specification ¢ might take any vaiue at each
point in time provided thet "on average the debt were repaid. For
example it could he positive for a period allowing domestic
absorption to exceed domestic income. . "

When internationai credit markets ave rationed, however, this
condition must pe replaced by:

L
[

where M and X stand for real imports and exports per capita
respectively and (~f) corsesponds to net international flows of
capital into the country (net of foreign interest payments)’. f is
a constant exogenously given (provided that the rationing scheme is
not manipulable in the sense of Bemassy (1982)).

As was already mentioned, the existence of these kinds of
"imperfections™ on the financial side of the economy, that take the
form of credit rationing in both domestic and external credit
markets, have led to the development of the three gap approach.
Let's state the budgat restrictions of the agents in order to show
how rationing gives rise to gaps.

From the balance sheet identity of the private sector, it
follows that the private surplus must equal the flow demand for

domestic assets (net of interest payments on such assets):

(3) (y -c-I-3) =1

* Teaditional motels of Chenery-Bruno <1962) ard Ghenary (1951] should b iationed hOra fegarding T




where I stands for gross i and A for g
The government budget constraint is:

[CH (A=g) = =L + f

That is, the government surplus must be allocated either to reduce
domestic liabilities (-L} or to increase the demand for foreign
assets, f (notice that both variables are measured net of interest
payments) .

The balance of payments (or the rest of the world budget

constraint) is given by:

(5) [CER RN

If the rest of the world runs a surplus, there will be a fall in
their liabilities.
In order to intreduce into the model the rigidities in the

price responsiveness of imports and exports we will assume that

exports are a proportion of GDB®,
(8) X = xy

and that the production process requires a proportion m, of

imported intermediate inputs wpile some fraction m, of total

investment corresponds to imported capital goods, i.e.:

%) Moem oyt I

" 19 Justify this hypothesis 1t 15 often argued that nternat ional markets ara closed to the products of
e countey. Sacha CI3B) argies That I the cott ot aatmert veririn'st 1 el Sien 5 relation s
i) Frces weply on vrid predut ety 10t Shor run (ha s - {od Srustirates view
T e tong o e crpand Sof . dane



' We are now ready to present the gaps. Assume as has already
been mentioned that international credit markets are rationed
(i.e., f is exogenous) and that the economy is undergoing a

#dollarisation” proce:

that implies that the incremental demand

for domestic assets is zero (i.e. ). Then, from (3) and (4} we

can deduce the fiscal gap:

&) (g-a) £ -F.

If we assume that the variable A is not under the control of the

government because of tax evasion, tax erosion or the Olivera-Tanzi

effect’, (i.e. A=i), then®:

g<AE-F

Given the assumed form of the production function, the fiscal/
financial gap exerts a severe constraint on growth.

Taking into account (6} and (7) we obtain the external gap
from (5):

(9) (Gem)/m] y - f/m 2 T.
The availability of external credit (net of interest payments)
imposes a ceiling on the economy's growth possibilities.

Furthermore, if we take into account that:

(10) I=ok+k

o srstysns of e sffects of {aps in cotiectron of tares an the drames of nflation s go
S RN A I el ol g st g
Tanan (1978)

K relationship of the focs A=ay could nave bisn ued at the cort of nCreaIING the SORPLXITy of
conpuzation
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where o is the depreciation rate of the capital stock and k is net
investment, it can be seen that a combination of extreme credit
rationing and high interest rates in the international markets
could make it impossible for the economy to grow if k<(x-my/m,) y-
/m=ck, implies T<ok.

No further reference to the savings gap, i.e.

Q) I 5 (M-X) + (A-g) + (y-c-A),

will be made here since we will assume that consumption is
centrally planned.

4. The solution of a linear control problem for an sconomy under
a_fiscal comstraint.

In this section, we will discuss a simple linear optimal
growth model that incorporates both the constraints originating
from the financial side of the economy and those stemming from the
previously discussed lack of responsiveness of some variables to
changes in relative prices.

Therefore, it will be assumed that 7 and A are constant and
that L=0. This implies that the fiscal constraint is binding and

accordingly the proportion of government per capita expenditures

will be exogenously set at g'=A-f. This, in turn, means that the

positive effect of public expenditure on GDP will also be given

Pleq) = Fle(a-f)].
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Considering u as a linear function and taking into account (3),
(1), (6), (7) and (10), we have: .
(12) W= (T(K) Fle(Af)} (m=x+1)=g=(1-m} (k+ok)} u,,

The optimal path is obtained by maximizing

kS -5t
I weat
o

where the variable k is subject to two constraint:

[EEN k£ [(x-m)/m] T(X) FLe(A=F)] = f/m - ok,

(14) - ok s k.

The first one represents the external gap. The second one
corresponds to the assumption that capital stock can only be
reduced at the rhythm determined by the rate of depreciation:
consumption must be smaller than total production because we are
assuming that the capital stock cannot be consumed.

' A typical solutien to this problem is illustrated in Figure 1.
The optimal path is composed of a combination of bang-bang and
singular controls. The optimal capital stock on the singular path
(k') is computed with the modified golden rule for this economy
(the Euler eguation):

(15) LK) = [(640) (1-m) 1/F(€(AF)}] (1+m,=x) .




FIGURE 1

on the singular path, the marginal product of capital is
directly proporticnal to the sum of both the time preference and
the depreciation rates. The proportionality factor, in turn, is a
parameter that depends positively on the imports GDP ratio and
negatively on the exports one.

For this economy, it is optimal to stay near k' as long as
possible, so when the economy reaches X, k assumes a value equal
to zero. On the other hand, if the economy starts at k, with kg#k',
it would be optimal to

ump® from k, to K’ as quickly as possible.
If Kk#k", the economy would stay at k until the *
preceding T, and then Jjump to k. However,

ast minuter
since the control
variable is bounded by the constraints imposed by both the external
9ap (13) and the maximal depreciation rate (14), it cannot jump in
any direction. Therefore, when k=k' it follows that either (13) or
(14) are satisfied as an equality.

Hence, in the example depicted in Figure 1 -where k,<x and
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X,<k'- the rate of growth is governed by (13) during the first stage
-the external gap is binding-, the second stage is the modified
golden rule sclution obtained from {15) and, finally, the stock of
capital is reduced at the highest feasible rate throughout the
third stage.

This rel

betveen net X and the capital
stock k is shown in Figure 2°. Starting at point A, on the schedule
representing the external constraint, the economy moves from A to
B where the optimal stock of capital k' is reached. At B, there is
a discontinuity in the k function that jumps from B to C. The

economy remains at C (vwhere

) as long as posible and at the
required time, the k function again jumps from C to D on the linear
function representing the highest depreciation that can be
achieved. The economy moves then frem D to E, to end the
programming period with a stock of capital equal to k.

* Notice that we are warking Nere with a Linear approxination of (13) aroud k.




We are now prepared to do some exercises aimed at getting
further insight into the economic mechanisms that, after the debt
crisis, produced the stylized facts that were already mentioned.
Specifically, we want to illustrate the interaction between the
fiscal and external gaps and the long-run capital stock under
extreme credit rationing.

One of the most important consequences of the debt crisis was
a sudden fall in capital inflows. In fact, most Latin-american
countries became capital exporters. Accordingly, let's begin by
assuming that f is unexpectedly increased. This will lower credit
availability to the public sector, thereby reducing the provision
of public goods and hence the right hand side of (15) will augment.
The level of k' at the stationary state will have to be reduced
since T">0:

Ak"/df = TUF'e/TYF < O.
similarly, given that:
dc’/dK" = C'P(1-x+m) - o(1-m) = §(1-m) > 0;

a similar result will be obtained for consumption. The path that
will be followed by k is depicted in rigure 3.
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FIGURE 3

Following the reduction in foreign financing, the rate of
growth is governed by:

Kk = -a - -

from the initial moment until it reaches the new stationary state
at T,. Under such conditions, the stock of capital would simply be
left to evaporate at rate o. .

There is one point that should i;e stressed here. Notice that
if €=0, the change in f would not modify the level of the capital
stock k'. That is, the impact effect of external credit rationing
is stronger when production is influenced by the provision of
public goods. And the existence of a fiscal/financial gap implies,
precisely, that g must decrease if the goverament cannot finance
its deficit domestically (i.e. if L=0). This is so because the
dollarization of the economy inpedes the government from
substituting domestic public debt for external credit when facing
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increasing f.

Since:

ax’/aa

~['F'e/I"F > 0

it is obvious that the government could offset the increment in f
by increasing the tax burden. However, it proved to be very
difficult to put such a policy into practice in the unstable
macroeconomic environment of the eighties.

If the economy is in a situation where the external constraint
(13) is binding when the increase in f takes place, the affect will
be to restrain growth by reducing the velocity at which X could be
reached. In fact from (13) it follows that for any given k:

ai/ar = (1 + (em) T (0 Flel/m, < o

Moreover, if the increase in f is large enough, the external
constraint cannnot be met under any circumstance. This would happen
if after the shack ke[ (x-my/m)] T(K)F-(f/m)<-6k. To meet the
external constraint, net investment should be so negative that it
would be impossible to depreciate the physical stock of capital at
that rate. If this happened, the country would not fulfill the
external commitments and would incur in arrears. This can be seen

in Figure 4.



FIGURE 4

When f increases, k decreases from A to B on the external
constraint. But B is not feasible, since in B: k<-6k. If this
happens, the set of controls is empty and the planning exercise is
not possible.

The consequences of an increasing f in our model roughly
conform with the observed facts after the debt crisis: the
financial crack of the government and a huge fall in both
i and. i Likewi it should be noticed that

many Latin American countries incurred in arrears and showed
investment levels that were not high enough to cover the
Gepreciation of the capital stock. Therefore, given that the
strategy of lowering investment to meet the external constraint is
inconsistent, it is not surprising that the commercial banks (in
an effort to recover at least a part of the loans) had proposed
mechanisms aimed at exchanging debt for physical stocks of capital
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by means of debt equity-swap schemes'.

instability and ecomomic _policy: some

perversities of diseguilibrium

The previous section showed tha disturbing consequences that
external credit rationing may induce on hoth the structure and the
growth path of an economy. In this section, we discuss some of the
consequences for economic policy evaluation that follow from our
model. This issue deserves attention because policies that work
under "normal" circumstances may have very distortive outcomes when
applied in an economy undergoing deep disequilibria of the kind
shown,

The first point regarding economic policy has to do with the
size of the external financing needed to overcome the debt crisis
and the feasible degree of fiscal adjustment that can be put inte
practice without inducing a worsening of the present disequilibria.

As was explained, if the external constraint is binding and
the increase in f is strong, the rate of growth may not be big
enough to reach the long-run optimal capital stock. In fact, this
will occur whenever the external constraint implies k<0. Were this
the case, the economy would not be able to increase its capital
stock an the dynamics would be ruled by (13) or (14) with a
persistently falling capital stack.

It is apparent that under such conditions, given the external

constraint, the capital stock is imitially so low that the economy

ol pacrosceconic nadsis have been conseucred taking o seeant viese solutions perticuiarly
re'!r:ed & lrw:mmu Hoat of tnT& axercras ars s ations of e porfarmance of the aconcwy +esarding somt

e simiaons
e e deselomant ellos ‘.mnm prapasad o deal W the criat mielie mefor crimes n sccnomie
Sariables. Moreover. they are. roe pot3Liy Fackages (hat encompass SImLLcane <o changés 1n 8 Largs numhor O
Tncirumenis, 1o the GALORE of rander1ng IGALd Ghe 1 aGi< 1l EomRarative <ATIGE Suiea -see Fronkel and
Rozenuircel (1990), FanelUi and Chisari (19893, o ¢ ek Frovil (1989

o et s eiasticitios ke fron engy s cal snabes sre s ties
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is not feasible in the long run and its capital stock will
eventually disappear’'. In drawing Figure 4 above, we assumed that
this situation was due to a sudden increase in f. However, it
should be noticed that a fiscal adjustment achieved by means of a
huge fall in g would have similar consequences. The fall in g, by
affecting the productive capacity of the economy might shift the
external constraint downwards (as in the case of an increase in f)
setting the economy on a negative growth path. This introduces a
note of caution on policies oriented to stabilizing the economy by
lowering public expenditure at any cost. In fact, this will most
likely be the case in the long run if there is a huge fall in
public investment. . E .

The afore-mentioned characteristics of an economy under severe
external credit rationing have another strong policy implication:
if the economy showed a “too small" stock of capital, a "big push™
of external financing would be necessary in order to cvercome the
inherent unstable character of the growth path.

The second point we want to stress here is that if the
magnitude of the disequilibrium is as large as that represented in
Figure 4, a kind of "hysteresis effect" can be observed. This means

that history ana that the of both
shocks and economic policy actions under such circunstances may not
be strictly reversible. This fact adds further constraints to
economic policy making. . B

To see how a “hysteresis effect" of shocks appears in the
context of external credit rationing, assume, for the sake of the
argument, that the initial capital stock is k, and that this

" Aseune =0 ant § cnail encugh, Tho stax(onsy el correspanding (o the solution of the Euler conditiop
sl b ne ot oL level that Geyirmines & D1saBoint Fegerding PrOGUCEion (perhas i womerer %
i 5 o ToTna TR = P emar. 1 1 Ts el sa 12 B Natice ated shat SE/aK + G RS iF
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economy is grawing at a rate determined by the curve labeled I-I in
Figuxe 5.

FIGURE 5

Let's consider that a sudden drop of external credit pushes
the curve downwards to II-II when the economy has already arrived
at k. If this change is significant, k, will be approximated; if
the shock were reversed and the curve returned to I-T the economy
might continue to persistently reduce its capital stock’.

An analogous effect arises for natural resources under
“depensation"'. History is relevant in the sense that reverting

the decision with a delay may not lead the system to its initial

" kecall ihat the staticnary state % g docernined by
e TO3 Frethop - g - ok = 0.

Mowever, it 15 unstable, and so conparative static exarcises outd have anty a refarence character colative 10
the posirien of cueves 1ike I-T or 111

* see clark (1976).



FIGURE 7

If the economy is initially at k, the capital stock will
persistently decrease at the rhythn determined by CI (the external
constraint). When arriving at B, the differential eguation
governing the change of k is indeterminate. A contradiction arises
between the admissible maximum rate of depreciation, and the
necessary minimum rate of growth to fulfill the external gap. In
fact, the set of feasible policies is empty™

Assume instead that the initial condition is given by X, in
Figure 7. The economy can grow until it reaches k';; this bliss
capital stock will be possible only if the initial capital stock is
large enough. .

Therefore an increase in x (or a reduction of import

coefficients) will have two effects. On the ome hand, it will

11 the econsey 15 extremely poor 4 the 1mTial camtal stock 15 Selow the thrashold given by ky
v anpie, then 1o pelcy will ke Tessiis axs the only vy i WM G0 5o ke ncogeTOUs SOt (Ve
paraneter Cor suamie f)-
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decrease the long-run capital stock (from K, to X',) and
consumption; it will not be an interesting policy to follow if the
capital endowment is relatively high. on the other hand, it helps
to make the economy feasible; if the capital endowment is
relativaly low at the initial moment (like k), that policy will
allow the economy to increase k at the rate of growth given by CII,
though converging at a more modest level of consumption at the
stationary state.

We have here presented the three-gap model in an optimal
growth framework by replacing the traditicnal isoperimetric
condition for a fimancial constraint that has to be fulfilled at
any moment. .

We have also presented the "crowding-in® effect that appears
in the thres-gap literature as the result of the existence of
public goods or public factors of production, that could not be
provided by private agents and that are critical for the
possibilities of production of the whole economy.

We have shown that the impact effect of external credit
rationing could be very strong when production is influenced by the
provision of public goods, modifying nmot only the dynamics of the
economy but also the long-run capital steck. Horeover, we have
illustrated how exogencus shocks or policy actions could mot he
time-reversible and could lead the econony up a blind alley. A
"hysteresis" effect could arise under these conditions: reverting
the decision with some delay could not help the economy fo return
to the initial situation.

The model was also used to evaluate the impact of Mexport-led"
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and "import-substitution" strategies on long-run capital and on the
dynamics of the economy.
™% However, it should be mentioned that important issues
concerning economic policy have not been analyzed here. .
Pirst of all, it has to be emphasized that we have not been

dealing with the savings gap, traditionally included as one of the
binding constraints. One inportant consequence of  this
simplification is that problems regarding inceme distribution have
been eliminated. This issue is clearly related to the postkeynesian
soluticn of the razor's edge problem in Harrod-Domar's model. To
sustain a high rate of growth, a consistent level of savings should
be maintained; however the major savers in the economy are non-wage
earners and, henceforth, income distribution should be biased in
their favor. - N

A second important aspect refers to the hypothesis of
persistent intertemporal equilibrium of factor markets. Tmplicitly,
that assumption was actually adopted when deflining all variables in
per capita terms. The weakness of this procedure comes from the
fact that when gaps exist the so-called labor-gap might arise.’”

< FPinally, the role of the financial crisis has been minimized
except for the fact that all the analysis is conducted by initially
replacing the isoperimetric constraints by instantaneous
constraints, which really means that international credit markets
are closed to debtors. The costs imposed by government inflationary
financing and the dangerous hyperinflationary episodes -actually

observed- have not been discussed.

incane-distribution snd the Labor-gops.

1% See FonelLi and Chisars (1989) for the discussion of ch
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