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SUMARIO

Simulagoes com base em um modelo de trés hiatos s3o utilizadas
para avaliar as restrigihes que podem condicionar o processo de
crescimento da egconomia brasileira nos =anos noventa. S$S3ao
anal isados os desdobramentos de diferentes cenarios, envolvendo
distintos conjuntos de hipdteses acerca ue variaveis externas e
internas.

ABSTRACT

A three-gap simulation model is used to evaluate the constraints
which may bind the growth process of the Brazilian sconomy in
the nineties. Different scenarios for the external and domestic
variables and their conseguences in terms of the feasible growth
performance are considered.



1. Introduction®*

The analysis of alternative growth strategies for the
Brazilian economy for the next decade requires a good deal of
abstraction in wview of the present chaotic situation of the
country. Aafter five years and five attempts, it has been
impossible for the Sarney government to Fight high inflation. To
overcome lack of confidence in the basic structure of the
gconomy, as well as in its governability, a thorough and
convincing stabilization programme seems to be required so that
resumption of economic growth may be announced without provoking
doubtful Ffrowns. The experience of the eighties is =a good
gxample of how badly a country oan perform -- after a reasonably
competent growth strategy, has been adopted for quite a long
time -- when its policy makers are either too busy or too

pessimist to consider the long run effects of stopgap policies.

From the viewpoint of long-run growth policy, Brazil has
been in the past ten years in a situation similar to that of the
early sinties. Then, =any attempt to curb endemic recession DY

stimulating investment faced the twin constraints of government

* Prepared for the project on Medium to Long Run Prospects

for Indebted Developing Countries of the World Institute for
Development Economics Research of the United Nations University -
WIDER/UNU. The authors are grateful to fLance Taylor for valuable
comments and to Anna Gabriella Antici e Mariana Bastos for the
research assistance in the preparation of this paper.
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Finance and balance of payments. Without 2 convincing recovery
of public savings, private investment has shown no willingness
to replace public investment. It suggests that if the government
is not able to Tind non-inflationary finance for complementary
public investment, there will be no eager private entreprensurs
to fill in the empty spaces, =as hoped by the HNova Republica

Development Plan of 1985,

The public sector, at all levels -- specially the
federal public enterprises, which are crucially important for
any ser ious effort at increasing public investment -~— %
overburdened by debt and unable to generate the required savings
to finance either traditional or non-traditional public
investment. Much less yet is available to supplement private
savings through long term finance provided by the development
hanks’ network. This was a consequence of the massive transfers
of real resources to the private sector accomplished by means of
negat ive spreads of public financial intermediation, tax
expenditures, as well as low prices for the intermediate aoods

and services sold by public enterprises.®

See  Werneck L£198671 and Werneck [1i9871 tor the analysis of
he reasons behind the Fall in public savings. Carneiro L192871 and
arneiro and Werneck Li9867 examine the investment strategy and
he subsequent decline in the investment ratio.
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This paper adapts to the Brazilian economy a three-gap
growth model proposed by Taglor 419881 and draws from a recent
research effort on the difficulties of growth resumption in
Brazil.® It analyses some simulation exercises with arbitrary,
but hopefuliy plausible, wvalues for the structural parameters,
in order to zvaluate the constraints binding the growth process
aof the Brazilian sconomy in the ningeties. Section 2 focuses on
the role of public investment and its constraints, which are
behind the hypothesis of investment complementarity. Section 3
describes the model and uses it to interpret the starting
situation of the late eighties. Section 4 discusses plausible
values for the parameters. Section % examines alternative
scenar ios for the external and domestic variables and uses the
model to zanalyse the consequences in fterms of the Ffeasible
growth performance during the nineties. Section & examines the
sensitivity of the results to the assumptions adopted in the
simulations. Final comments on the nature of long-run policy
problems faced by the Brazilian sconomy are presentsd in section

7.

See Carneiro and Werneck 198871 and Werneck [19871].



2. Past Growth Experience and Public Investment

Up to the late simties the Brazilian growth experience
was by any measure rather inward looking. Export prices of a few
commodities czsentially defined the external constraint and
domestic policies chose the wads to overcome them, vith varyging
degres of success. An effort to remove the anti-export bias by
means of indexing the exchange rate and overtly promoting sxport
diversitication blossomed in the early seventies, when the world

gconomy provided sufficient stimulus to vield a 19%-plus a year

real output growth. In both experiences -—- more and less
introverted —-- public investment plagyed an important part in the
growth project: in the fifties, it provided infrastructure 1ike

roads and electricity which allowed private industries to sell
their cars and home appliances, but also cheap steel plates and
petrochemicals which were used to make the latter. In the
sixties and early seventies, public companies advanced to
produce intermediate gnods and services like i1ron ore,
petrochemicals, cheap electricity and export-oriented

transportation and port facilities.

After the First oil price rise, the so-called positive
policy response, which took the shape of an ambitious investment
Programme coupled with the decision to rule out potentially

recessive stabilization measures, led to a highly favourable



7
growth record for the Brazilian economy, either in absolute or
in relative terms. The world crisis notwithstanding, Brazil had
grown at 7.i% per annum in the five years after the shock, which
happens to be its long-run average rate of growth since the
early forties. During this period, the role of the public sector
was important either asz a direct investor in crucial sectors
such as the production of oil, electricity and noaon-ferrous
metals or as a provider of long run credit or cheap inputs. An
increase in public expenditures was not accompanied though by a
matching increase in the ability to collect revenues. Bub the
hardest costs hkad not to be faced until the rise in

international lending rates in the ecarly eighties.

The cumulat ive effects of the second 0il shock and the
record-high interest rates had a devastating impact on Brazil’s

balance of payments, raising the current account deficit from

(e

US% 7 to 16.3 billion between 1978 and 1981 as interest rates
doubled and oil prices trebled. In order to be able to complete
the investment projects of the 1975/79 II Development Plan, the
Brazilian government had to increase its debt both by replacing
the private sector as external debtor and by offering increasing
real rates of interest on its domestic debt in order to prevent
private capital from fleeing the country. Continuous resort to
inflationary financing and inability to revise fiscal incentives

complete the picture of an overburdened and ineffective fiscal

budget. The consequent decline in government savings led to both
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a decline in public investment and an deterioration of ths
capacity of the government to finance part of the private

investment effort.

On the other hand, following the debt crisis of 1982/83,
the flow of external Ffinance was reverted., Net financial
transfers amounted to around 25% of total export revenues and
something like twice the asxpenditure with imports of capital
goods in the 1982/846 period. In terms of real resources, that is
net exports of goods and ssrvices, the burden of the transfer

has reached an average of 3.486% of its GDP in the period.

From 1980 to 1987 the average annual GDP growth rate was
2.9%. An analysis of the evolution of the sectoral components of
GDP (industry, agriculture and services) helps to understand the
slow down pattern. Although both industry and services show a
time profile similar to that of =aggregate GDP in the eighties,
industrial growth is higher in absolute wvalus than that of
aggregate GDP both in decline and in recovery. For industry as a
whole, the average rate of growth has been up to 1987 of a mere
1.99% per dear whereas for manufactur ing industry, the most
traditional locomotive of Brazilian growth, the rate is of 9.8X
per Year. Mining and public utility, the sectors which have
exhibited the strongest post~i983 growth were those which
reflected the investment priorities of the second half of the
seventies, whereas construction and manufacturing have shown

practically no growth in the present decade.



Such sectoral behaviour is likely to have some
consequences to the {future growth prospects of the economy.
Mining and public utilities, the recent stars, have
tradit ionally been dependent on government savings and the
concrete growth prospects for these sectors are likely to be
essential to private investors’ willingness to follow through.
On the other hand, manufacturing industry and construction have
been constrained by a combination of unstable demand policies
which have accompanied the inflationary explosion of the
eighties, with the digsruption of the Ffinancing mechanism which
has been brought about by hkigh inflation itself: the bankruptcy
of the housing +inancial system and its absorption by the banks
as well as the virtual disappearance of consumer credit and the
financial fragility of the household sector. Their
reconstruction, sven after inflation has been controlled down to
manageable levels is by no means a trivial task. Without *the
recovery of residential construction, it is hard to imagine what

will happen to the urbanization process.

The interruption of the process of modernization of the
urban household due to the Financial squeeze of the wurban
middle-class means not onlg less comfort to the latter, but less
demand to manufacturing industry. At the same time, as bankrupt
local governments ceased to invest in urban infrastructure and
mass transportation, urban chaos contributes to further disrupt

the process of urbanization.
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The decline in the rate of investment in the eighties
has been dramatic. In the beginning of the decade, the fixed
investment /GDP ratio was roughly at the level which had
prevailed in the previous five years, arcund 22%. From the last
guarter of 1980, when Delfim Netto’s reversal of macropolicy
hegan, with higher interest rates, budget cuts affecting
primarily the investment plans of the federal public enterprises
and control over the public sector imports, the rate of
agaregate investment +falls almost continuously by 7 percentage
points until the third guarter of 1983. It remained around the
195 to 164 level until mid 1984. The recovery which took place
from the bottom value of 15.25 in the second gquarter of 17984
seems to have been prematurely aborted after the last quarter of
1984, in the wake of the frustrations around the Cruzado
experiment . From the end of 1984 to the end of 1987, the fall in
the investment ratio accompanied the increasing uncertainty

stemming from the inflationary explosion of 1937.

Conditions for the recovery of the rate of investment is
certainly an essential element of a strategy to resume economic
growth. Among the causes of the decline in the rate of
investment is the fall in public investment, and that relates

naturally to the disappearance of public savings.
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Age—old arguments concerning the engines of growth, the
strategic role of infrastructure investment, nr the role of the
public investment in providing positive externalities to private
investors do not seem to have been made obsolete by the wave of
the hand pessimism concerning the reform of the public sector.
There is hardly any convincing evidence that public investment
has becomg less necessary than before in arder to attract
private capital and bind private interests to feasible national
projects, as writers of the Nova Republica 1%8% Plan seemed bto
assume. There seems to be no reason to Forsake public investment
simely because the public budget is overburdened with the unpaid

costs of the past growth edperience.

The model presented in the next section is a convenient
analytical tool to assess the importance of public investment
and allows to evaluate the importance of the hard-to-estimate
parameters describing investment complementarity and the
sensitivity of private investment to capacity utilization. The
issue of a sustainable level of capacity utilization is likely
to rank high in the next Jears after the Ffailures of the three

heterodoy attempts at stopping inflation in Brazil.



3. The Three—-Gap Model

The three~gap model used here Ffollows with small
adaptations, the one proposed by Tagylor Li98873, to zserve as a
comﬁon analytical Fframework for the WIDER country studies on
medium term develapment . The model’s formulation is sresented on
table 1. All level wvariables are defined as a proportion of
potential BDP. The average annual growth rate (g} iz determined
in the first equation as a function of aggregate investment. The
parameter (k) is the odutput-capital ratio and (go), which would
usually be negative, may be associated to a depreciation
allowance. In equation 0273 it is assumed that private investment
Cip) depends upon public investment (ie) and the capacity
utilization rate (1) and has an autonomous component (io). The
parameter (alfa) is in principle assumed to be positive, meaning
that private investment i3 crowded-in by public investment for
cach level of capacity utilization.? Total investment, which
results from adding up private and public investment, s given

by equation £31.

EFguat ion L4171 introduces the notion of Fiscal effort

embodied in the variable 2, which is defined as the tax revenue,

-

1

Hote that this does not assume away the possibility of
rivate investment being crowded out by public investment in the

short run.
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TABLE 1

THE MODEL’S FORMULATION

Average Annual Growth Rate

Private Investment

ip = io + =.ie + f.u

Total Investment

i = ip + ie = io + (1 + o).ie + f.u

Public Sector’s Savings

sSg = z - Jjs

Fiscal Effort

z = zo + zl.u

Public Sector's Deficit

d.u = ie - sg

Private Savings

sp = 7o + ol.u

Foreign Savings

# = m + (ao + al.u) + (Mo + ["1.i) + jt - (£0 + £1l.u)

(1]

(2]

(3]

(4]

(51

[6]

[71]

[8]
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net of subsidies and transfers, plus public enterprises’
operational surplus, less government consumption expenditures
and interest payments on the public sector’s domestic debt. In
equation £41 public sector savings are determined as the
difference bhetween the fiscal effort wvariable (=) and (js),
interest payments on the public sector’s foreign debt. dAnother
way to interpret equation [[41 is to notice that resources (=)
generated by the Fiscal effort may be channelled to either
3avings (sg9) or to intersst payments (js) on the public sector’ s
foreign debt. In equation CL351 it is assumed that = is determined
by the capacity utilization rate (u) and a coeficient (zo) which
may be changed by fiscal policy instruments. Public sector’s
deficit is defined in equation [4&]1 as the difference between
public sector ‘s investment (ig) and savings (sg). In that
equation d is the overall public sector borrowing requirement
(PSBR) measursd as a proportion of GDP. The product duou is esqual

to the PSBR in proportion of potential GOP.

In equation L£71 it iz assumed that private savings (sp)
is determined by the c¢apacity utilization rate <(u). Foreign
3avings are defined in equation L[8] as the balance of payments’
current  account deficit (phi)Y. Intermediate imports are
represented by the term (ao + ai.u), capital goods imports by
the term [(gammaldo + (gammal)i.i] and interest payments on the
fForeign debt by (jt). Total exports are represented by the term

E(epsilon)o + (epsilon)i.ul, where one would expect (epsilon)i
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to be negative. The algebraic sum of other current account items
== including other imports —-— is denotsd by m. Again, as already
made clear, all level wvariables are defined as proportions of
potential GDP. As may be noticed, intermediate imports and total
exports are determined by the capacity utilization rate (1) and

capital goods imports by aggregate investment (i).

Table 2 presents semi-reduced form equations, which
establish the maximum feasible public investment for each level
of capacity utilization, relating two variables which are
tlought to be extremely relevant for the assessment of growth
possibilities for the Brazilian economy in the nineties. This
may be done by computing the maximum investment ratio for the
decade, Ffor given assumptions concerning the structural
parameters and policy wvariables. The maximum sustainable
investment ratio may be bound, for each level of capacity
utilization, by different constraints: the feasible level of
public sector borrowing requirements, the domestic rate of
savings and the feasible level of the balance of payments

current account deficit.

Egquat ion [?1 determines the maximum waluse of public
investment (ig) allowed by the ftiscal constraint. Substituting

the value of = in equation L5351 into L£41 and using the resulting

-

cxpression for (sg) in L61, one gets equation [£91, after

rearvranging terms. For each value attvibuted to (d), the
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TABLE 2

SEMI-REDUCED FORM EQUATIONS

Maximum Public Investment Allowed by the Fiscal Constraint

ig = (4 + z1).u + zo - js

Maximum Public Investment Allowed by the Saving Constraint

Maximum Public Investment Allowed by the Foreign Exchange
Constraint

-(al + ["l.p - €1).u + ¢ - m - jt - io.['l - ao + o - Mo

M1.(1 + o)

Maximum GDD Growth Rate Allowed by the the Fiscal Constraint

gg = go + k.lio + (1 + ).ig + [.u]

Maximum GDP Growth Rate Allowed by the Saving Constraint

gs = go + k.[io + (1 + x).is + fi.u]

Maxvimum GDP Growth Rate Allowed by the Foreign Exchange
Constraint

gf = go + k.lio + (1 + w).if + E.u]

(9]

(10]

(11}

[12]

[13]

[14]
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equat ion establishes the maximum feasible public investment (ig)

consistent with each capacity utilization rate (u).

The saving constraint imposes limits of a different
nature on public investment. Making the expression for aggregate
investment (i) in equation iISj equal to aggregate saving,
defined as the sum of the the lefthand side of equation [81 and
the righthand sides of equations [71 and [41, after substituting
in the latter the value of (z) given by [S1, one gets equation
191, after rearranging terms. Public investment is designed by
(is) in L1231 in order to make it clear that the equation
establishes the maximum feasible public investment wvalues from
the viewpoint of the saving constraint. For a given assumption
about the value of foreign savings available (phi), that
equation sets the wvalue of (is) consistent with each value of

the capacity utilization rate ().

Equation [i1] determines the limits on public investment
that stem +from the foreign exchange constraint. It is obtained
by simply substituting the expression for aggregate investment
(i), given by equation £33, into equation 81, and rearranging
terms. In equation L4143, the public investment wvariable 1is
denoted by (if), since what is being taken into account is the
foreign exchange contraint. For a given assumption about the
feasible current account deficit (phid), it determines the
masimum value of public investment consistent with gach value of

the capacity utilization rate ().



18

Egquations [4i23, 4133 and [143 establish the masimum
average annual growth rates which would be allowed by esach of
the three constraints. To get them, one has simply to substituts
the wvalue of aguregate investment (i), given by egquation [31,
into £41, and to consider in the resulting expression, ong at a
time, the three public investment wvalues established by
equations [£%93, [1i91 and [ii3. In the frontiers which are
obtained, the maximum BDP growth rates consistent with differant
values of u are designed (gg), (gs) and (gf), depending on which

constraint is being considersd in g2ach Case.

4. Plausible Values

In order to use the model for simulations, plausible
values were attributed to the parameters and exogsnous
variables. Typically, the values of the parameters in the one-
variable linear equations were obtained on the basis of known
passage points and plausible elasticity values. The elasticities
of total exports and intermediate imports with respect to
capacity utilization were assumed to be egqual to 2.9 and .3,
Fespectively. The elasticity of capital goods imports with
respect to total investment was assumed to be egqual to 2.¢. A
value of 4.9 was initially assumed for the elasticity of public

sector savings with respect to capacity utilization. In the case
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of private sector savings the corresponding elasticity was

assumed to be squal 2.0.

Given the difficulty of making a definitively convincing
assumption about the parameters of the private investment
behaviour equation 21, one had to resort to an extensive
analysis of the sensitivity of the results teo different
hypotheses about the parameters (alfa) and (beta). Again, a
known passage point was used to (endogenously) define wvalues
consistent with these hypotheses to the linear coeficient (iol.
Initially, the value of (alfal) was set at 1.9 and the value of
(beta) at .2. On the other hand, the value attributed to (k) was
consistent with the assumption of an incremental capital-output
ratio equal to 3.5, and the wvalue of (go) with the assumption of

depreciation being equivalent to 9% of the potential GDP.

£

5. OGrowth Scenarios

Given the present difficulties concerning the
politically feasible stabilization policies after a the decade
of high inflation and rising uncertainty, the feasible level of
capacity utilization 1n the nineties is likely to depend
crucially on the pattern of short run stabilization policies

which will prevail.
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In the analysis of the results of the simulation
exercises based on ths model, attention will be Ffocused on
equations 04121, [i331 and [1i4]1. Those equations establishk, fFfor
gach value of the capacity utilization rate (1), the masxinum
feasible average annual growth rate consistent with the fiscal,

saving and foreign exchange constraints, respectively.

In the basic scenario, (d), the public sector borrowing
requirement and (phi), the current account deficit in the
balance of payments, were both made equal to zero. Again,
uncertainty about the Ffeasible wvalues for both deficits is the
gasier defense of the chosen values. Zero (d) represents no
further need for increase in the domestic public debt after
years of uncertainty on the willingness of the private sector to
hold more public debt. A (phi) equal to zero reprasents
independence from external sources of savings in the aftermath
aof the external debt crisis. Historical wvalues Ffor the main

variables of the model are presented on table 3.

The basic scenario’s growth constraints are presented in
the figure in panel S.4. It may be seen that the saving and
foreign exchange constraints jointly determine the maximun
feasible growth rateg ~~ approximateld 3.3%, well below the
historical 7% average annual rate observed in the period 19240-

80.% The values for the maximum growth rates, (gs), (gg) and

It should be noticed that the saving constraint is

represented in the figure by a simple line, the foreign constraint
by recrvanales connected with lines, and the fiscal constraint by

XI

5 connected with lines.
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Panel 5.1

The three growth constraints for zero deficits

.07
'"*15“"“*-{;_ . o
gs(O,u) ,gg(O,u) ,gf(O,u) “ﬂ—"mvﬂ_*_ﬂ *”E‘- ;;':-"”';#
i ;ﬁ" k:ﬂ:u— —..—
] ::;ﬁw,.é..ﬂ
.01 ke
.8 u
u gs(0,u) gg(0,u) gf(0,u)
0.8 0.009 0.003 0.051
0.82 0.012 0.007 0.048
0.84 0.014 0.012 0.046
0.86 0.017 0.016 0.044
0.88 0.02 0.021 0.042
0.9 0.023 0.025 0.04
0.92 0.026 0.03 0.038
0.94 0.029 0.035 0.036
0.96{ | 0.032 0.039 0.034
0.98 0.034 0.044 0.032
1 0.037 0.048 0.03
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(gt), for (u) values ranging Ffrom .8 to 1.0 are also presented
in the same panel. Levels of capacity utilization were estimated
defining peaks of Ffull capacity since 1947. In the late
seventies the peak years were 1975 and 1{977. The average wvalue

for u) in the 1975-80 period was .929. In 19287, the observed

value was .o

In such a scenario the possibility of keeping a higher
current deficit in the balance of payments would alter to a
limited extent the growth possibilities. As shkown in the fTigure
in pangl S5.2, with (phi) = L% of GDP the Foreign exchangs
constraint would become non-binding and the slight upward shift
in the saving constraint could allow a maximum growth rate of
4%, but only =at the cost of keeping the capacity utilization
rate very close to 100X -- what could mean, in practice, a more
nverheated economy than might be advisable Ffrom the viswpoint of

inflation control.

Growth rates higher than 4% would only become fgasible
through policies that could lead to less severe fiscal and
saving constraints. In Ffact, with (phi) = 4% the saving
constraint would become the only binding one Ffor (u) wvalues
above approximately 90%X. This means that, under these
conditions, an upward shift in the fiscal constraint stemming
from the possibility of maintaining a PSBR higher than zero

woitld not affect the relevant part of the feasible set. Much
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Panel 5.2

The three growth constraints for a current
account deficit () of 1% of GDP

07 [T

gs(.Ol,u),gg(.0,u),gf(.01,u)

.01
.8 u

u gs(.01,u) gg(O,u) gf(.01,u)
0.8 0.012 0.003 0.07
0.82 0.014 0.007 0.067
0.84 0.017 0.012 0.065
0.86 . 0.02 0.016 0.063
0.88 0.023 0.021 0.061
0.9 0.026 0.025 0.059
0.92 0.029 0.03 0.057
0.94 . 0.032 0.035 0.055
0.96 0.034 0.039 0.053
0.98 0.037 0.044 0.051

1 0.04 0.048 0.049
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will therefore depend on the possibility of acting Jointly upon
the saving and fiscal constraints. A strong fiscal adjustment

may be an important instrument to shift upward in a significant

way these two constraints.

The pattern of fizcal adjustment, however, has to bhe
carefully considered, since the adjustment i3 needsd, nob so0

much as & way to shift the fiscal constraint upward, but as

P

way to turn the saving constraint less severe. This may be
easily illustrated by two additional experiments. Going back to
the basic scenario —— making again (phi) = @& --, and increasing
the value of the (zo - Js) to incorporate the assumption af a
fiscal adjustment corresponding to 3% of the GDP, one gets the
feasible set presented in the figure of panel 5.3. dNow, fthe
maximum feasible growth rate is not significantly different than
the one observed in the basic scenario. The main difference i3
that it is consistent with a lower (). But the saving
constraint remains binding, whesreas a substantial slack is
introduced in the fiscal constraint. This means that there is an

overkill in the assumed fiscal adjustment.

There is no point in increasing the investment financing
capacity of the public sector i Ff the overall investwent
financing capacity of the economy remains binding. The overkill
may be eliminated if the fiscal adjustment corresponding to 3%

oFf the GDP is combined with the assumption of an offsetting



Panel 5.3

A fiscal adjustment overkill

26

with an increase of 3% of GDP in z with d=0

zo = -0.182

.07

gs(O,u),gg(O,u),gf(O,u)

.#‘:.. -
.01

.8 u
u gs(0,u) gg(0,u) gf(0,u)

0.8 0.017 0.02 0.051
0.82 0.02 0.024 0.048
0.84| | 0.023 0.029 0.046
0.86 0.026 0.033 0.044
0.88 0.029 0.038 0.042

0.9 0.031 0.042 0.04
0.92 0.034 0.047 0.038
0.94 0.037 0.052 0.036
0.96 0.04 0.056 0.034
0.98 0.043 0.061 0.032

1 0.046 0.065 0.03
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negative PSBR (d = ~-3%). This could be achieved, for example, by
an increase in the net tax rate not matched by a simultaneous
equivalent rise in public expenditure, asz was implicit in the
previous exercise (panel 5.3), which assumed an unchanged PSBER,
that is, a constant (d). In the new exercise, shown in the
figure of panel 5.4, the adiustment acts basically wupon the
saving constraint, avoiding an impact on the fiscal one that

would be unavailing from the viewpoint of faster growth.

The maximum feasible growth rate in that figure is still
around 3.5%, but now one may note that the same shift upward in
the foreign constraint considered befare, as a result of making
again (phi) = 4%, would allow an increase in the growth rate to
approximately 4.3%, for very high (1) valuegs. To make still
higher growth rates possible, or to avoid the need of
maintaining high, potentially unstable, (1) values, a 4et more
vigorous fiscal adjustment would be necessaryg. In the figure of
panzl 3.5, one may see the feasible set when one introduces an
increase in (2o - js) which assumes & fiscal ajustment of &% of
GOP. It is assumed zns well that the Ffiscal surplus is raised bo
(d =-4%) and that the current account deficit in the balance of
payments (phi) may be kept at 1.5% of GDP. In this scenario a

growth rate of appraoximately 6% could be attainable.

Notice that the feasible set would be significantly more

favourable if a higher value were attributed to (zi), the



Panel 5.4

T"liminating the overkill
with a fiscal surplus of 3% of GDP

gs(O,u),gg(-.03,u),gf(O,u)

g
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0.

28

.07

. j&
T
o

.01

gg(~-.03,u)

gf(0,u)

017

0.006

0

.051

0.

0z .

0.01

.048

0.014

.046

R T

0.026

.0.:019

.044

0.023

.042

2027

04

.031

.038

.036

.036

.04

.034

044

.032

clcicicicic

.048

C I QICIQIC I CICiOI0:O

.03




29

Panel 5.5

Consequences of a fiscal surplus of 4% of GDP
combined with a 6% increase in the fiscal effort =z

.07

gs(.015,u),gg(-.04,u),gf(.015,u)

.01
.8 u

u g28(.015,u) 2g(-.04,u) gf(.015,u)
0.8 0.03 0.018 0.079
0.82 0.033 0.023 0.077
0.84 0.036 0.027 0.075
0.86 0.039 0.031 0.073
0.88 0.041 0.035 0.071
0.9 0.044 0.039 0.069
0.92 0.047 0.043 0.067
0.94 0.05 0.047 0.064
0.96 0.053 0.051 0.062
0.98 0.056 0.056 0.06

1 0.059 0.06 0.058
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parameter measuring the sensitivity of the fiscal effort (2) to
the capacity utilization rate (u). If one assumes a 1@% increase
in (=i}, the fiscal adjustment required to reach a 4% growth
rate for the nineties could be equivalent to only 4% of GDP,
instead of &%, as found above. In fact,one could increase (zi)
as a result of policies that enhance the response of ithe tax

hburden to ().

6. Sensitivity Analysis

Several types of sensitivity analyses could be done with
the model, the most interesting ones being of course those
related to the importance of the main behavioural parameters
(alphay, (beta), (zigmai) and <(gammai) wupon the results
described above. In the present section, the robustness of the
policy conclusions suggested in the scenarions of the last
section is checked through experiments with different values for

these four parameters.

In panels 4.4 to 4.3 one may analyse the sensitivity of
the maximum Ffeasible growth rate wvalues to different wvalues
assumed for the effect of capacity utilization on private
savings (sigmai), to the response of private investment to
public investment (alpha) and to the sensibility of private

investment to capacity utilization (beta).
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Panel 6.1 presents the sensitivity of the saving-
constrained growth rate to (sigmai), which was assumed to be
egqual to @.2 in the experiments of section 5. Growth rates for
(sigmai) values equal to 2.1i8 and 0.22, for each level of the

=
-

capacity utilization rate, are shown in the panel. For =z %@

o

rate of capacity utilization, for example, a full percent paint
gain in the saving—constrained growth rate is obtained i (sigma

)Y is taken to bhe .22 and not 9.4i8.

Panel 6.2 examines the sensitivity of the Ffiscal-
constrained growth rate to the value of (alpha), for each value
of the rate of capacity utilization, from 0.8 to 1.9. The value
assumed For (alpha) in the siaulations was L£.¢. In panel 4.2 one
may observe the effect of assuming it to be equal to ©.8 and
1.2. As expected, the more complementary is private to public
investment the higher is the fiscal-constrained sconomic growth
rate for each level of (). At (u=¢.%), an increase in (alpha)
from 1.0 to 1.2 raises the maxinum rate of growth permitted by

t

he Fiscal constraint by almost a third of a percent point.

The sensitivity of the fiscal-constrained rate of growth
to the parameter (beta) s reported in Panel 4.3. In the upper
part of the panel it is noted that the sensitivity of (gg) to
(heta) depends significantly on the level of (betal). Gains in

the fiscal-restricted growth rate, which follows a 10X increase



32

Panel 6.1

Sensitivity of the savings constraint to o1 (=.2)

Higher private savings will lead to a higher maximum feasible
public investment allowed by the savings constraint.
Considering impacts on gs of a 10% change in 71 around the
assumed value of .2 one gets, for

u :'= .8,.82 ..1

u gs{0,u,.18) gs(O,u,.2) gs{(0,u,.22)
0.8 0.004 0.009 0.013
0.82 0.007 0.012 0.016
0.84 0.01 0.014 0.019
0.86 0.012 0.017 0.022
0.88 0.015 0.02 0.025
0.9 0.018 0.023 0.028
0.92 0.021 0.026 0.031
0.94 0.023 0.029 0.034

 0.96 0.026 0.032 0.037

0.98 0.029 0.034 0.04

1 0.032 0.037 0.043
0.05

gs(0,u,.18),gs(0,u,.20),gs(0,u, .22) e T




33
Panel 6.2
Sensitivity to « |
It turns out that = does not affect either gs or gf,
although it influences the respective is and if.
The sensitivity of the fiscal-constrained growth rate gg

to = may be computed as follows, where = is made equal to
0.8, 1.0 and 1.2:

u = 081082 ool

u g2(.0,u,.8) gg(.0,u,l) gg(.0,u,1.2)
0.8 0.002 0.003 0.003
0.82 0.006 0.007 0.008
0.84 0.011 0.012 - 0.013
0.86 0.015 0.016 0.018
0.88 0.019 0.021 0.023
1 0.9 0.023 0.025 0.028
0.92 0.028 0.03 0.033
0.94 0.032 0.035 0.038
0.96 0.036 0.039 0.042
0.98 0.04 0.044 0.047

1 0.044 0.048 0.052

0.06

gg(0,u,.8),gg(0,u,1),g2(0,u,1.2)
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Panel 6.

3

Sensitivity of the fiscal constraint to ¢ (=.2):

The impact on gg of a 10% change in | is defined as:
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in the value of (beta), for a capacity utilization rate u)
equal to 99X, are presented. Examples of the way the fiscal-
constrained growth rate varies with (beta) for each level of
capacity utilization are reported in the lowser portion of the
panel, for wvalues of (beta) equal to =zero and ©.4.The wvalue

assumed For (beta) in the simulations was @.2.

The impact of additional investment on the demand for
imported capital goods is also likely to be an important
parameter to be considersed in the evaluation of the sxternal
constraint to the economic growth of the Brazilian sconomy in
the nineties. In the version of the model described in section
3, the share of imported capital goods in total investment was
made to depend on the investment ratio. The higher the
investment ratio the higher the importance of capital goods
imports in total investment. The parametsr (gammal) measures the
response of the share of imported capital goods to total

investment (i}).

The wvalue of {(gamma 1) will depend on the investment
pattern that will prevail in the nineties and may reflect the
effect of import-substitution policies in the capital—-goods
industry. The degree of success of the last round of such
policies implemented in the second half of the seventies are
hard to evaluate, due to the fall in the rate of investment

following the stabilization crisis in 1982/83. In the first half
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of the seventies, typical +Tigures For the share of imports in
total machinery and squipment outlays were above 2%, and this
Figure declines to 13,2% in 1980 and to only ?2%Z in 1982. As a
fraction of total Ffixed investment, imported capital goods
declined from 10X in 1973 to S.4% in 1980 and to 3.4% in 1982.
In the model used above, (gammal) was taken as 2.1i5 in the
simulations of section 5 meaning that an increase of 4% of GDP
in the rate of investment leads to an increase in the imports of
capital goods of @.15% of GOP. Between 1973 and 1975, the
observed value for (gammail) was 9.125 and between 1980 and 1982

the figure was 90.14.

It is likely that the effectiveness of the external
constraint to economic growth will change substantially with the
expected role to be played by imported capital goods in total
investment. But, as already mentioned, this role depends on both
the investment pattern and the industrial policy decisions
concerning the degree of import-substitution which is expected
to take place in the capital goods industry. On the other hand,

further import subsztitution in the capital goods industry may

lead to an increase in the value of (k) -~ the incremental
capital—-output parameter -- and that would be detrimental to
growth. Unfortunately, the latter effect i3 not considered in

the model developed here.
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The sensitivity of the results reported in section I to
the parameter (gammail) is #amined in Panel 4.4 in three
different ways. First, it is found out that the response of the
foreign- exchange-constrained public investment to the level of
feasible current account deficit (phi) largely depends on
{gammail). The Fall in this multiplier as (gammal) increases is
shown In the upper part of the panel. The derivative was
calculated for (phi) equal zero and (u) equal to 99X. It may be
seen that assuming (gammai) to be 2.2, instead of .15, more
than doubles the multiplier. Secondly, the effect of changes in
(gammai) on the response of the Fforeign-exchange-constraingd
growth rate to the level of feasible current account deficit
(phi) is computed in the middle part of the panel &.4. IF
{(gammal) is supposed to be gaual to @.4, an increase in (phi)
equivalent to 1% of the GDP may raise the maximum feasible
growth rate from the viewpoint of the Foreign exchange contraint
by 2.86 percent point. This effect is halved if (gammail s

assumed to be equal to ¢.2.

The importance of the value of (gamwal) in the
determination of the maximum rate of growth permitted by the
foreign exchange constraint may be evaluated in a different way
in the bottom part of the panel, for an average level of
capacity utilization of 929% in the decade. A decline in the
value of C(gammaiy, From @.15 to @.1, would increase the
externally-constrained rate of economic growth from an annuzxl

average of 4% to 4.77%Z in the nineties.
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Panel 6.4
Sensitivity of the foreign exchange constraint to "1

Sensitivity to ['1 of the impact of the availability of more
foreign finance on the maximum public investment level allowed

by the foreign exchange constraint, for # = 0 and u =0.9,.
d
h(r1) = — if(,"1,u) 5 |
di
"1 h("1) h({'1) 5
0.1 5 T
0.125 4 I
0.15 3.333
0,175 1 2.857
0.2 2.5 2
0.1 "1 0.2

o

Sensitivity to 'l of the impact of the availability of more
foreign finance on the maximum GDP growth rate allowed

by the foreign exchange constraint, for ¢+ = 0 and u =0.9.
d 3
q(l"1) = - gf(4,["1,u)
d
ri q(l"1) q(l"1) .
0.1 2.86 e
0.125| | 2.288
0.15 1.907 -
0.175 1.634
0.2 1.43 1
0.1 i1 0.2

Sensitivity of the maximum GDP growth rate allowed by the

foreign exchange constraint to ["l, for ¢ = 0 and u =0.9

0.07

| gf(p,"1,u)

0.1 0.067

0.125 0.051 gf(p,1,u) =

0.15 0.04 “Huh

O . 1 7 5 O . 032 Nk—k”"—-..__

0.2 0.026 ]

0.02



7. Doncluding Remarks

The growth excercises presented above illustrate some of
the key policy issues the Brazilian economy will have to face in
the 19927s. In the basic scenario a hypothetical situation of
Fero deficits was analysesd: without 2 major improvement in
publilc sector savings and if both the Ffiscal budgst and the
current account are kept strictly balanced, average annual
growth rates slightly above 3% are all that may be ahead for the
nineties, which is less than half the obssrved average rate of

sconomic growth sincs 1940.

It has to bhe added to the picture ancother result of the
same scenario that sven such a modest rate would require the
maintenance of a rather high rate of capacity utilization
compared with historical levels. One is entitled to doubt
whether a reasonably stable economy can be sustained at average
rates of capacity utilization above 9%95%, with low rates of
inflation +Fnollowing the present high inflation starting
situation. The effects of the removal of the external constraint
in the basic scenario reinforces the above conclusion. A higher
rate of sconomic growth =-- around 4% -~ could be obtained (f the
economy could sustain full capacity for the whole decade. That,
however, stands against the more likely prospects of
conservative short-run policies in the aftermath of the the

current inflationary outburst.
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After a decade of virtual stagnation of per capita
income, the minimum requirements for resumption of sustained
economic growtkh involve a frontal attack on the country’s
savings and fiscal constraints. The exercises described in
pansls 5.3 to %.5 illustrate the complementarity of policies

directed towards shifting the Tiscal and savings contraints

upwards. One simple lesson i3z the poverty of single-minded
policies dirscted for “austerity at any price’ in the public
gsector if significant improvement in total savings s not

obtained at the same time. Another lesson is that an incresse in
the Fiscal effort may be Jjustitisd, even it the fFfiscal
constraint is not binding, simply as an effective way to turn

the saving constraint less binding.

The importance of harnessing private savings to the
growth-related activities cannot be ewxaggerated in view of the
current trend of financial capital first to remain as liguid as
possible, then fly abroad at the first sign of instability. With
the present level of uncertainty prevailing in the Brazilian
economy, it is understandable that private investors are 30
reluctant to part with ligquidity and thus the rate of investment
remains very low. In the meantime, short run indexed liguidity
provided by government s indexed bonds i the basic asset in the
private sector’s portfolio. A credible programme of public

investment, based on solid prospects on the availability of
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public savings, is5 crucial for the recovery of investors’
willingness Yo engage in long run projects. The results of
section 9 are useful to evaluate the size of the savings and

FTiscal effort nesded to put the economy back in a feasible

growth track.

From the sensitivity experiments presented 10 section &
two types of results may be derived: one i35 the seasitivity of
the simulation results to wvalues attributed to parameters
described in section 4, in view of the precariousness of somns of
the estimates. Another one is the evaluation of the potency of
some types of policies aimed at changing some of the structural
parameters like the response of private zavings to the rate of
capacity utilization and the coeficients of the emxport =and

import Functions, which were used in the basic simulabtion.
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