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Summary, — This paper documents the decline in investment rates observed in developing
countries after 1982, and explores analyticaily and empirically the factors contributing to explain
it. The paper {ocuses on the impact of macrocconomic adiustment and reform measures en
private investment, particularly in Latin America and East Asig, and underscores the importance
of mucroecononic uncertainty, policy credibility, and potential coordination failures in shaping
the response of investment to the chanpes in economic incentives brought abount by structurat
reforms. The analysis concludes with some policy recommendations to improve the design of
sustainable, growth-oriented adjustment programs. : -

1. INTRODUCTION

The early 19905 are witnessing & renewed
interest in the kmpact of the debt crisis and
adjustment policies in general, on investment
{(Faini and de Melo, 1980; Greene and Villa-
nueva, 1991, Serven and Solimano, 1992). That
interest is warranted since any sustained recovery
in medinm-term growth in less-developed coun-
tries {LDCs), after the protracted stagnation and
instability of the 1980s, requires a reversal in the
recent trends of capital formation. Investment
rates fell and growth slowed down sharply in the
tast decade, casting doubts on the social sustain-
ability of the efforts at stabilization and reform in
the developing world that are encouraged by the
Brettons Woods institutions. The triggering of
the debt crisis set off a period of macro instabi-
ity, lack of external financing and systemic
uncertainty that is at the core of the contraction
in capital formation in developing countries.

The paradigre of adiustment with growth
involves an apparent circularity; for adjustment
policies to be foliowed by growth {e.g., to be
sustainable), a robust response of investment is
required. For that investment response to
actually materialize, however, the private sector
needs to perceive adjustment as a sustainable
process in order to engage in intrinsically irrever-
sibie investrnent decisions. Lack of confidence in
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the permanence of the policy measures, or high
waceriainty about the future macroeconomic
environment - whose causes can often be traced
to the burden of external debt service — may be
among the key obstacles to the recovery of
private investment,

In this paper we examine theoretically and
empirically five questions that are critical for
understanding the effects of adjustment mea-
sures on the recent performance of investment:

{a} A crucial component of most adjustment
programs is & real depreciation of the exchange
rate oriented to restore external balance and
make room for a resumption of growth. What is
the impact of a real currency depreciation on
private imvestment? Through which channels are
the level and composition of investment
affected?
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(b) What has been the impact of the observed
cuts in public investment on private investment?
Has private investment suffered by the decline in
public capital formation that resulted from the
fiscal adiustment, as suggested by the hypothesis
of complementarity between private and pubiic
investment?

{¢) Why the delay in the response of private
investors to adjustment policies? Is there an
tntrinsic credibility problem involved in countries
that undertake radical changes in the structuze of
incentives and the rules of the game as partof a
process of economic reform? Is there a coordina-
tion failure affecting private investment in the
aftermath of adjustment? In general, how power-
ful i3 economic instability in deterring invest-
ment?

(d) What is the effect on investment of the
external debt burden and the cut in external
financing to developing countries in the 1988s7
What are the more relevant transmission
mechanisms at work and the orders of magnitade
of the effects of the external debt overhang on
nvestment?

{e) What policy implications to revive invest-
ment can be derived from the analysis?

In section 2 we present the empirical record of
investment in LDCs in the 19705 and 19805, In
section 3 we review briefly the theoretical and
empirical literature on adiustment policies and
investment, examining the effects of monetary,
fiscal and exchange rate policy and emphasizing
some economic and institutional features specific
to LDCs {e.g., financial market intervention,
complementarities between pubiic and private
investment, high reliance on imported capital
goods) that affect the transmission mechanisms
through which standard adiustment policies in-
fluence investment. In the fourth section we turn
to the receat literature on credibility, irreversibil-
ity and coordination failures in investment deci-
sions, and discuss how such factors can contri-
bute to determine the investment response to a
given set of economic incentives generated by the
structural reforms. In section 5 we present an
econometric analysis of the determinants of
private investment in developing countries using
crosscountry data for 197588 for a group of 15
developing countries, We utilize our empirical
estimates to ¢valuate the contribution of differ-
ent factors to the slowdown of investrment after
1982 in Latin American and East Asian coun-
tries, Section 6 concludes,

2. INVESTMENT IN DEVELOPING
COUNTRIES: THE RECORD GF THE 1980s

Gross capital formation in developing coun-

tries slowed down sharply after the outbreak of
the debt crisis in 1982 and remained depressed
throughout the rest of the decade (Table 1).}
This trend helds for both public and private
investrnent for the whole group of developing
countries, though a recovery in private invest-
ment started to take place since 1987 (see Figure
1}. In contrast, public investment rates continued
to decline throughout the decade. In 1989 the
ratic of public investment to GDP was aimost
three points below its average level of the 1970s.
Total investment in the second half of the 1980s

-did not increase, on average, with respect 1o

1982-84. Toward the end of the decade, fixed
capital formation was still below its level of a
decade before (Figure 1).

At a regional level, private investment rates
slightly recovered in Latin America during 1985~
89 compared to 1982-84, while remaining rels-
tively flat in Asia and sub-Saharan Africa. Asa
share of GDP private investment was higher in

Table t. Private and public investment in developing
countries, 1970-89 (as percentage of GDP)

Investmen rate 197081 1982-84 1985-89
All sampie®
Private 12.2 HER 4.4
Pubiic 9.7 @40 7.4
Fotal 21.9 0.6 17.3
Latin Americat
Private 11.8 B9 9.2
Pubiic 8.1 7.3 6.1
Total 19.9 16.2 15,3
Asiat
Private 15.4 i6.4 14.0
Pubiic 8.8 1.8 B3
Totat 24.3 27.2 225
Sub-Saharan Africal
Private Hii T4 7.2
Public 1.2 7.9 1.1
Total 213 15.3 $4.3

Source: Pleffermann and Madarassy (1991) and BESD
World Bank. The averages are unweighted and include
41 developing countries,

*Included in the sampie are Hungary, Tunisia and
Tutkey.

tArgentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Dominican Republic, Ecuador, Ei Salvador,
Guatemala, Guyana, Haiti, Mexico, Paraguay. Pery,
Uraguay, Venezuela.

tBangladesh, India, Indonesia, Republic of Korea,
Malaysia, Pakistan, Papua New Guinea, Philippines.
Sri Lanka, Thaitand,

§Cote d'lvoire, Ethiopia, Ghana, Kenya, Malawi,
Mauritius, Nigeria, Tanzania, Zaire, Zimbabwe,
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Figure 1. Real private and public investment in develop-
ing countries, [979-8¢ {as percentage of GDP).

Asia than in Latin America or in sub-Saharan
Adfrica throughout the 1980s. This latter region
consistently had the lowest levels of private
investment. Within Asia, the group of south-
eastern  countries (South Korea, Thaiiand,
Malaysia, Indonesia) outperformed the rest of
the region in terms of higher private investment
rates (and growth) throughout the period.

As Figure 1 shows, the incipent recovery of
private investrnent after 1987 suggests a jag of
more than five years in the investment response
after the adjustment measures of the early-1980s
— certainly & quite delayed response. Moreover,
the post-1987 recovery is stil modest. In turn, the
continuing decline of public investment repre-
sents & worrisome tread that suggests an in-
creased scrapping of public infrastructure with
adverse implications for both medium-term
growth and private capital accumuiation, given
the complementarity refationship between both
types of investment,

3. ADJUSTMENT POLICIES, EXTERNAL
DEBT AND PRIVATE INVESTMENT:
THEORY AND EMPIRICAL EVIDENCE

In this section we briefly review the literature
on the effects of adjustment policies on private
investment, that can help explain the trends
docamented above.? In particular we are in-
terested in the impact on investment of demand
restraint and exchange rate policy, that are key
components of adjustment programs.’ In addi-
tion, we are interested in the consequences of the
debt overhang, the issues of uncertainty and
policy credibility, and coordination failures that
delay the recovery of mvestment in the aftermath
of adjpustment,

(a} Demand management policies and investment

The basic ingredient of most macroeconomic

adjustment programs is a set of absorption-
reducing measures {e.g., monetary and fiscal
restraint} which, in the short run, are likely to
lead also to a reduction in output growth. While
each of these measures may have some specific,
direct effect on investment {as we discuss below),
they all affect investment indirectly through their
impact on output. This is so because, as most
empirical studies of investment behavior show,
investment responds strongly fo changes in out-
put. {nvestment in LDCs is no exception to this
rule, and most econometric studies conclude that
output fluctuations are one of the most important
determinants of private investment (see e.g.,
Blejer and Khan, 1984; Faini and de Melo,
1990; Greene and Villangeva, 1991).

The itial downturn in economic activity often
associated with macroeconomic adiustment may
also affect investment through its effect on
expectations. In fact, a current recession could
form the basis for “pessimistic” expectations,
that jead investors to postpone investment until
the recovery arrives; this, in turn, may prevent
the takeoff of investment {particularly of projects
with short gestation lags} and detay the recovery
itseif, and the economy may get stuck in a low-
investment equilibrium because of insufficient
investment arising from seif-fulfilling pessimism.
How to avoid such an outcome is an important
consideration in the design of restrictive demand
policies that minimize the potentiaily adverse
impact on investment and growth.

(i} Monetary policy and private investment

The restrictive monetary and credit policies
asuaily included in stabilization packages tend o
raise the user cost of capital by raising the real
cost of bank credit - a major source of
investment financing in LDCs — and by increas-
ing the opportunity cost of retained earaings —
the other main source of investment financing.in
most  developing countries, Through both
mechanisms, the result is a decline of investment.
The empirical relevance of this effect has been
confirmed in & number of studies (¢.g., de Meio
and Tybout, 1998; Greene and Villanueva, 1991,
Solimano, 1992), but others do sot find a
significant effect of interest rates on investment
demand. The reason is that in the repressed
financial markets that characterize many 1L.DCs,
credii policy affects investment directly, through
the stock of credit available to firms with access
to preferential interest rates, rather than through
the indirect interest rate channei — although the
latter wiil also operate for the firms that borrow
in the unofficial money market (see van Wijs-
bergen, 1983a and 1983b). This direct role of

credit availability is fourd in many empirical’
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studies (e.g., van Wijnbergen, 1982; Blejer and
Khan, 1984; Lim, 1987; Dailami, 1990). Hence,
the institutional setup of the financial markets in
developing countries is an important ingredient
for the transmission mechanisms of monetary
and credit policy on investment.

€ii} Fiscal policy, public investment and private

"investment

High fiscal deficits push up interest rates and/
or reduce the availability of credit to the private
sector, and thus tend to crowd out private
investinent. Hence, a reduction of the public
deficit — a main objective of many adjustment
packages — should in principle allow an expan-
sion of private investment. As the experiences,
however, of several Latin American countries in
the 1980s show,? fiscal adjustment often takes the
form of reduced public investrnent, some of
whose components {especially infrastructure in-
vesiments such as roads or communications) tend
to be complementary with private investment. As
a result, private investment would also fall. From
the policy viewpoint, this would underscore the
aced to protect public infrastructure expendi-
fures during the adjustiment process, in order to
facilitate the recovery of investinent and growth,

Several empirical studies have attempted to
shed light on the relationship between public and
private investment. The resulis obtained by
Blejer and Khan {1984) from crosscountry data
indicate that public investment in infrastructure
is complementary with private investment {and
other types of public investment are not). More
recently, Greene and Villanueva (1991), using a
panel of 23 developing countries, as well as this
study {see below), also find complementarity.
Musalem {1989} finds evidence of complementar-
ity between private and public investment in a
time-series study of iavestment in Mexico.
Batassa {1988), howegver, reports cross-section
estimates showing that public and private invest-
ment are negatively related, with an increase in
public mveszment ieading to a decline in private
investment.”

(b)) Exchange rate policy and private investment

The other important ingredient of most adjust-
ment programs is a real devaluation — aimed at
reducing external imbalances and promote trad-
able goods activities. Thus in the 1980s many
L.DCs undertook sharp real depreciations as part
of the adjustment to the debt crisis. A real
depreciaticn affects investrent through three
main channels: the real cost of capltai goods, the
real interest rate, and real owpus.®

First, a real depreciation tends to raise the real
cost of capital goods in terms of domestic goods,
The reason is that in most LDCs, capital has a
high import content {mainly machinery and
equipment), whose relative price is increased by
a real devaluation. As argued by Buffie (1986)
and Branson (1986), this tends, ceteris paribus, to
depress investment in nontradable activities, In
the traded goods sector, however, the opposite
happens: the real cost of new capital goods in
terms of final goods falls, and investment rises.
The resalt for aggregate investment is therefore
uncertain.” Despite this theoretical ambiguity,
most empirical studies conclude that in the short
rue a real depreciation has an adverse impact on
investment through this cost-of-capital-goods
effect {ai:hozzgh its longrur effect may be
positive}.® In general, a high dependence on
imported capital and intermediate goods and a
relatively low share of the traded goods sector in
total investment would make the contractionary
result hold.

A secoad channel through which devaluation
affects the profitability of investment is the real
interest rate, Consider first the case of an
unanticipated devaluation, and assume that in-
terest rates are determined in the money marKet.
Devaluation raises the price level through its
impact on the cost of imported intermediate
inputs and wages uader indexation; if monetary
poticy does not fully accommodate the increase
in the price level, real money balances fall,
pushing ap the real interest rate for a given rate
of {anticipated) inflation. Hence. the user cost of
capital rises and investment falls, On the other
hand, if devaluation was anticipated and if &t
succeeds in eliminating devaluation expectations,
then it may result in an investment expansion,
since the required return on capital would tend to
fali refiecting the redaczmn in the anzzclpated
rate of depreciation.”

The third channel through which devaleation
may affect investment is given by its impact on
aggregate demand. If devaluation reduces aggre-
gate demand ex-ante, then ex-post investnent is
likely to fali. Moreover, if investment has a
significant import content, then outpat expanasion
is likely to be a necessary {but not sufficient)
condition for investment not to fall ex-post
{Serven, 1990), The literature on contractionary
devaluation'' emphasizes the siow working of
substitution effects arising from devalnation; in
the short run the impact of a real devaluation on
agpregate demand is dominated by #s adverse
income effects: if generates real income transfers
abroad (due to the likely initial external imbal-
ance), and alse from wage carners (low savers)
10 profit recipients {high savers) - which tend to
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reduce aggregate demand.'? If the net effect of a
currency devaluation is contractionary, then the
siump in economic activity is likely to form the
basis for investors fo cut investment spending. In
the medium term, however, with a sufficiently
strong impact of devaluation on net exports, an
expansionary outcome for output and investment
may result — and this becomes more likely as
time passes and substitution effects gradually
come into play.'? A clear conclusion here is that
the combination of demand restraint and real
depreciation may have a large recessiopary im-
pact on output and investment if the currency
depreciation is itself contractionary,

4. THE INCENTIVE STRUCTURE AND
INVESTMENT RESPONSE: CREDIBILITY,
UNCERTAINTY, IRREVERSIBILITY AND

COORDINATION FAILURES

in the medium term, adjustment policies are
expected to generate new incentives o boost
investinent, increase productive capacity, and
enhance economic growth — and thus ensure the
sustainability of the adjustment effort,

In practice, however, the stylized pattern of
investment response to adjustment often involves
an ipitial contraction of both private and pubilic
investment, after which it takes several yvears for
" private investment to resume {e.g., Chile and
Mexico in the 1980s are cases of long lags in the
private investiment to resume {e.g., Chile, Bolivia
and Mexico in the 1980s are cases of long lags in
the private investment response to incentives).

The lag in the private investment response is
ciosely linked to the incentives to wait in uncer-
tain environments and also to coordination fail-
ures bound to arise after a period of macro
restraint. Let us explore these issses in more
detait.

€a} [rreversibility, uncertainty, and investment

As an emerging literature has emphasized {see
Pindyck, 1991) the key role of uncertainty in
investment decisions follows directly from the
irreversible nature of most investient expendi-
tures. These can be viewed as sunk costs, because
capital, once instalied, is firm- or industry-
specific and caanot be put to productive use in a
different activity {at least without incurring 2
substantial cost). The decision to undertzke an
irreversible investment in an uacertain environ-
ment can be viewed as involving the exereising of
an option — the option to wait for new informa-
tion that might affect the desirability or timing of

the investment. Thus, the lost value of this
option must be considered as part of the
opportunity cost of investrent. As recent studies
have shown, this opportunity cost (the “value of
waiting”) can be substantial, and s also very
sensitive to the prevailing degree of uncertainty
about the economic conditions that determine
the future returns to the investment. As a
consequence, changes in uncertainty can bave a
very strong impact on aggregate investment;
from a policy perspective, the stability and
predictability of the incentive structure and the
macroeconomic policy environment may be as
important as the level 'of the tax incentives or the
interest rate.

The relevance of these ssues for macroecono-
mic policy. especially in developing countries,
cannot be overemphasized. Consider, for exam-
ple, the problem of relative price volatility. Many
developing countries suffer from high and unpre-
dictable infiation, which is usually matched by
high relative price variability, The irreversibility
approach suggests that this would reduce the
effectiveness of relative price changes in stimuiat-
ing investment,*

{b} Debt overhang and private investment

The debt overhang faced by many highly
indebted countries creates a similar probiem,
which has been emphasized by Sachs (1988). It
arises from the need to carry out an external
transfer to the country’s creditors, and represents
a major source of mstability of the macreecono-
mic environment: in a context of uncertainty, the
level of the real exchange rate and/or the demand
management policies consistent with the required
transfer aiso become uncertain; the size of the
teansfer itself is not known with certainty, as it
depends on uacontroifable factors such as the -
future level of world interest rates and the terms
of trade. Carrying out the transfer may require
future real exchange rate changes, fiscal contrac-
tion, or both. Thus investors must face the risk of
large swings in relative prices, taxation, or
aggregate demand; ail factors that tend to de-
press investment.

In practice, this effect may be hard to identify,
since foreign debt may affect investrnent
adversely through two additional channels
{emphasized by Borenzstein 1990}, First, the
debt overbang acts as an anticipated foreign tax
on current and future income: since part of the
future return on aay investment wili accrue to the
creditors as bigger debt service payments, it
discourages capital accumulation and promotes
capital flight. Second is the credit rationing
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effect: a highiy indebted country is likely to face
credit consiraints in international capital mar-
kets, which is equivalent to facing higher real
interest rates, and this will also discourage
investment. '

(¢} Credibility problems and coordination
faitures

From a policy perspective, a very important
source of uncertainty is the imperfect credibility
of policy reforms. This problem is refated to the
public’s perceptions about both the internal
consistency of the adjustment program and the
goverament’s willingaess t{o carry out the pro-
gram despite i3 implied social costs. Uniless
investors view the adjustment program as fully
credible in both senses, the possibility of a future
policy reversal will become a key determinamt of
the investment response (Dornbusch, 1988; Rod-
rik 1998). In such conditions, the value of waiting
arises from the losses — the “irreversible mis-
take.” in Bernanke's (1983) terminclogy — that
investors would incur i policy were in fact
reversed in the future.” In conclusion, when
investment is irreversible, policy uncertainty can
have very serious comsequences for private in-
vestment (Rodrik, 1994).17

Thus, stabilization may entail karge social and
economic costs if credibility is jow — since the
investment response will be insufficient to offset
the deflationary bias of the ussal fiscal and
monetary restraint measures; a persistent reces-
sion may develop before investars become confi-
dent enough that the adjustment measures will
be maintained.

Setting the right economic incentives may be a
required  precondition for investmeat and
growth, but it does not guarantee that they wilfin
fact take place.’® Chile, Bolivia and Mesico
provide examples of a long lag in investment
response, while South Korea and Singapore are
cases of quick private sector reaction to chazzges
in ecomomic incentives.'

It is important to emphasize that in practice
policy reversal is an endogenous outcome, since
curreat private sector decisions affect the oppor-
tunity set of future policy actions and ultimately
determine the sustainability of the adjustment
policy, As an example, consider the case of 2
targe real depreciation that due to low confidence
fails 1o attract investment to the tradable sector.
Is only visible effects will be a deflationary real
income cut and an income redistribution from
labor to capital, especially in the traded goods
sector; however, because the depreciation is not
sufficient to compensate for the lack of credibil-

iy, the increased profits will be reflected in
increased capital flight, Social pressure and
balance-of-payments problems may eventually
force policy reversal, thus confirming the initial
skepticists of investors.

The alternative situation starts with high con-
fidence, which allows an investment boom and
validates the adjustment program. Thes, there
are two possible outcomes, and the final rewit of
the adiustment measures is indeterminate, ™ re-
fiecting a potential coordination failure in the
response of private investment. It ieft to its own
resources, the economy may get stuck in the “ch
investment-adjustment failure™  equilibrium.*
Since the “high investment-adjustment success”
equitibrium is clearly better in a meaningful
sense, it is crucial to investigate what specific
policy measures can lead the economy to this
superior oytcome.

There is no simple answer fo this question.
White tramsitory investment incentives would
appear as the most appropriate tool to address
the investment externality, in practice they run
the risk of destabilizing public finances, which
are often a key element in adjustment programs.
Or the other hand, sufficient external support to
the stabilization effort may play an important
role by raising investors’ confidence in the
sustainabidlity of the adjustment, thus giving way
to the investment takeoff.”

3. ECONOMETRIC ANALYSIS

In the preceding discussion we have examined
from the theoretical viewpoint the effect on
private investment of a number of factors. The
immediate question is to what extent these
factors explain the actual performance of invesi-
ment in LDCs in recent years.

To investigate this issue, in this section we
estimate a simple iavestment equation using
pooled cross-section time-series data for a group
of developing countries. Furthermore, we per-
form a decomposition analysis to disentangle the
contribution of various factors to the decline of
investment rates that took place after 1982,
Drawing from the discussion in the previous
section, we postulate that real private investment
as & ratio to real GDP is a function of real output
growth, the real exchange rate, real public
investment relative to real GDP, the foreign debt
burden, and the degree of macroeconomic
uncertaintyfinstability:

IPIY = F(AY, e, IGIY, DYY, o)

where IP s real private investment, Y is real
GDP, e is the real exchange rate, IG is real public

s




ABDSUSTMENT AND CAPITAL FORMATION 133

investment, D*/Y is the foreign deb¥/GDP ratio,
and ¢ represents an appropriate measure of
instability. :
According to our previous discussion, we
would expect real output growth to exert a
positive effect on the private investment ratio. In
turn, the effect of the real exchange rate is
uncertain, as discussed before; the same applies
to the pubiic investiment rate, which can have an
expansionary or contractionary effect on private
investment depending on whether public invest-
ment is primarily compiementary with or substi-
tutive for private investment, Finally, an increase
in the degree of economic instability or in
the burden of foreign debt should reduce
investrnent.”® Finally, in our regressions we also
introdueee a dummy variable which takes a value
of one after 1982 (o capture 2 possible shift in the
empirical equation due to the change in interna-
tiopal economic conditions {especially the reduc-
tion in the availability of external financiag to
developing countries) after the debt crisis,
We should note that our empirical equation
does not inclede the real interest rate among the
explanatory variables. Our experiments with
alternative measures of the ex-gnte interest rate
proved unsuccessful. The usual difficulties in
measuring such variable are likely to be com-
pounded in our case by the wide differences in
financial market arrangements across the coun-
tries in the sample and across time periods. Thus,
we opted for excluding the interest rate from our
final specification. In tern, an alternative mea-
sure of financial conditions might have been
provided by the real volume of credit to the

private sector; unfortunately, private credit fig-
ures were not available for several of the
countries in our sampie.

To estimate our investment equation, we use
data for 1976-88 for 15 developing countries;
hence our sample consists of 195 observations.
The choice of countries and time period was
dictated by data availability and reliability. The
countries considered are: Argentina, Bolivia,
Brazil, Chile, Colombia, Costa Rica, Kenya,
South Korea, Mexico, Pern, Singapore, Thai-
iand, Tarkey, Uruguay and Zimbabwe,

To measure uncertainty, o, we use the sample
variability of some key macroeconomic variables.
In particuiar, we consider the variability of the
real exchange rate and of the inflation rate. In
each case, we summarize uacertainty in each year
by the coefficient of variation of the relevant
variable over the previous three years®:
however, using tonger or shorter time horizons
does not significantly affect the estimated
parameters.?

The sample averages of the explanatory vari-
abies are summarized in Tabie 2, both for the
overail group of countries in the sample and for
the Latin America and East Asia regional sub-
samples. We should emphasize that these region-
al grouping are “unbalanced,” in that the Latin
American group consists of nine countries, while
the East Asian region only includes three coun-
tries. Nevertheless, the information in the table
reveals a number of interesting differences across
time periods and country groups.”® For the
overill sample, there is a decline in all invest-
ment indicators between the pre- and post-debt

Table 2. Macroeconomic and investment indicators

Total Private  Pubdic

Real investment invest  invest  Debt Inflation RER

Country GBhF instability  instabilisy
Group® Period growth GDP Gy GDP  GDP RERY index, index
Al 7588 44036 0.206 0131 Q675 (487 11346 1000 100G
7581 9.044 0,226 0.144 0.0G82 0344 1046 .406 {.897
82-88  9.028 0.185 0117 GO6E  0.628 1226 1.593 1143
Eatin America 7588 0.0623 G171 Gl (0685 0.58¢ 1252 1.585 b 167
75-81  0.0637 G.200 (.23 CO77 04K 113] (.585% 1.G40
R2-88 0.006% (143 08¢ 4054 0769 1381 2.584 1.286
East Asia 75-88 G.073 {320 G023 0.090 0269 9.3 G068 3.643
T5-81  0G.073 1312 0.228 9.084 0.232 93.8 G131 .754
§2-88 G073 4.325 023 0085 0307 1949 {035 4,532

*The sample covers 1975-88 and includes Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Kenya, South
Korea, Mexico, Peru, Singapore, Thailand, Turkey. Urupuay and Zimbabwe,

+RER = Reai Exchange Rate.
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crisis years. The dechine in total invesiment
exceeds four percentage points of GDP,
however, the regional breakdown shows that it is
concentrated in the Latin America country group
{where the fall is about 6% of GDP), while the
East Asia region actually shows a small invest-
ment increase in the second half of the sample
period — in addition to a consistently higher
investment rate than the other groups in all
periods. It can alse be seen that both private and
public investment rates decline in Latin America,
while they both rise in East Asia.

On average, veal GDP growth aiso declines
after 1982, The regional disaggregation,
however, again shows that the slowdows is
concentrated in the Latin American countrigs,
with the Past Asian countrics in our sample
showing no significant change in their growth
pattern,

All country groups experience an increase in
their average debt ratios between the pre- and
post-1982 periods. Fhe increase is much larger in
the Latin American countries in the sample (it
almost doubles after the debt crisis) than in the
East Asian group. Similarly, the real exchange
rate depreciated on average in all country
groups, aithough the extent of the depreciation is
much larger in Latin America (in excess of 20%)
than in the other countries.

The pattern of the instability indicators over
time and across regions also deserves comment.
The last two columns of Table 2 show two
interesting facts: first, the East Asia country
group is clearly “more stable” in terms of either
of our instability measures than the average (as
represented by the overall sample), and espe-
cially more than the Latin America group.
Second, for the overall sample, after 1982 there is
a spectacuiar increase in the variability of infla-
tion, along with a more moderate rise in real
exchange rate instability. The regional grouping,
however, reveais that the increase in instability is
concentrated in the Latin American countries,
while the East Asia group actually shows an
improvement in terms of both indicators.

The investment equation was estimated using
the “fixed effects” panel data specification (see
e.g., Hsiao, 1986). Since preliminary experi-
ments kndicated the presence of moderate but
significant first-order serial correlation in the
residuals, we used the two-stage estimation
procedure proposed by Bhargava, Franzini and
Narendranathan {1982); our second round esti-
mates do not show any symptoms of autocorrela-
tion. In the regressions we replaced output
growth with its lagged value in order to reduce
simultaneity problems. Finally, we experimented
with both linear anrd logarithmic specifications,

and adopted the iatter in view of their superior
perfortrance in terms of explanatory power and
overall significance.

The empirical estimates appear in Table 3,
Since the level of the real exchange rate always
faited to be statistically significant at any reason-
able confidence level, we report the specifica-
tions with and without it; as it can be seen from
the table, deleting the real exchange rate has only
a negligible effect on the remaining coefficients.
Overall, the resuits for either specification are
quite good: the parameter estimates carry their
theoretically correct signs, and the explanatory
power of the equations is extremely high,

As in most erspirical studies, we find that real
output growth has a strong positive impact on the
private investment ratio, Public investment also
has a positive effect on private investment,
suggesting that complementarity relationships
between both investment categories dominate in
our sample. As expected. the foreign debt
burden has a strong negative effect on the private
investment ratio; as argued above, this resuit
may reflect & combination of the increased
macroeconomic uncertainty arising from the
need to carry out an increased resource transfer
abroad, or also from credit-rationing effects in
worid capital markets. In contrast, the effect of
the real exchange rate reported in the first
column of Table 3 is not significant™; this is in
accordance with our theoretical discussion in
which we identified several channels through
which the real exchange rate may affect invest-
ment in opposite directions.™

Our two measures of instability carry 2 nega-
tive sign, as expected. Although their individuat
significance is not always above the 3% level,
taken together they are strongly significant: for
example, using Model 11, the nuil hypothesis that
they are jointly insignificant can be rejected (the
computed value of the chi-square statistic with
two degrees of freedom is 6.70, well above the
5% limit of 5,99}, This is probably due to the fact
that both variables contain some common infor-
mation (e.g., higher inflation variability will
often be reflected in higher real exchange rate
variability}.

Finaily, the post-1982 dummy is segative and
strongly sipnificant, providing clear evidence of a
downward shift in the investment rule after the
debt crisis, probably due to the reduction in the
availability of externat financing {0 developing
countries,

Since the parameter estimates in Table 3
correspond to a logarithmic specification of the
determinanis of the private investment/GDP
ratio, it may be useful to restate them in a
manner that provides a more direct measure of
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Table 3. Estimation resufts 1976-88 (Dependent variable: Log of
the private investment!GDP ratio}

Variable Modet { Madei 11
Real GDP growth {lagged)” 1.i66 1149
{3.503 (3.50)
Real public investmentt {160 . 347
as % of real GDP (2.55% {2.31)
Foreign debi} ~.230 (). 240
as % of Ghy {—3.50 {—3.56)
Real exchange rated 0.181
{6.98} -
Iaflations instability {006 -, D08
Index§ (~1.69} {~2.0%)
RER instabitity {1043 -G 027
Index§ {—1.92) {—1.61)
Post- 1982 dammy -.167 (1005
(—3.09) {~2.89)
R* 0.974 G978
Autocorrelation coefficient HE-1.43 G.4062
SEE G.068 £.068
Standard deviation of dep. variable ©.530 (3.530
Number of observations 195 195

*l-s1atistics,

tFirsy differences of the log of real GDP.

$Expressed in Jogs.

E§Measured by the coefficient of variation,

the impact of the different variables on the
investment ratio. We do this in Tabie 4, in which
we detaif the impact on the GDP share of private
investment of a one percentage point increase in
each of the right-hand side variables, using the
second specification in the previous table.”

According to the figures in the table, the
lazgest effect corresponds to the public invest-
ment ratio; an increase in the ratio of public
investment to GDP of one percentage point
raises the private investment ratio by over one-
fourth of a point. SimHarly, a 1% increase in the
growth rate of real GDP increases the investment
ratic by 0.15 percentage points; in turn, an
increase in foreign debt by one percentage point
of GDP reduces investment by about 0.07
percentage points of GDP. Finally, a 1% in-
crease in the instability of inflation and of the real
exchange rate result in a decline in the invest
ment ratio of 0.001 and 9.003 percentage points,
respectively,

Table 4. Determinants of real private investment
fas percentage of GDP)*
Effect on the private invesiment/GDP  Percentage
ratio of a one point increase in points
Public invesiment/GDP G.257
Foreign debdGDP -~ (.065
Real GPP growih 0.15%
inflation instability ~{3,4K3]
Real exchange rate instability - {3053

*The figures were obtained using the “ali countries™
sampie mean of each variable (prescoted in Tabie 2}
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An important practical question that follows
from our empirical results is: what has been the
coatribution of each of the explanatory variabies
to the performance of investment in LDCs in
recent years? lIdentifying the variables with the
highest contributions is a task of more than
scholarly interest: if some of these variables can
be affected in a systematic manner by economic
policy, then the exercise may also provide some
gpuidance as to what the main policy priorities
shoukd be in order to revive private iavestment.

In Table 5 we present the contribution of each
of the determinants of investment to the
observed evolation of the private investment/
GDP ratio between the pre- and pos¢-debt crisis
periods. ™ We report the calculations for the
overall sample of countries and also for the two
regional groupings defined above.

For ali country groups, the estimated equation
predicts a decline in the investmnent share be-
tween both subperiods. For the overall sample,
all variables contribute to the adverse investment
performance. The argest contribution, however,
corresponds to the debt burden, which is respoa-
sible for & decline in the private investment share
of almost two percentage peints of GDP;
moreover, this variable contributes about haif of
the explained change for all country groups.
Stmilarly, the post-crisis dummy has also a large
impact: if explains a reduction in the investment
share of more than one percentage point.

in turn, the evolution of public investment has
played also a significant role: its reduction has
contributed to the deterioration of the private
investinent ratio by about half a percentage point
in the overall sample and in the Latin American
country group; however, its increase in East
Astan countries has helped raise their private
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investment ratio by about (.3 perceatage points
of GDP.

In Table 2 we aiready saw that in our sampie,
real GDP growth only showed a slowdown in the
Eatin American countries, while it was practi-
cally unchanged in the East Asian countries.
Hence, in Table 5 its contribution to the invest-
ment decline is only 1.2 percentage points in the
overall sampie; however, in the case of the Latin
America region the growth deterioration contri-
butes a decline of 0.4 points in the investment
ratio,

Finally, the change in macroeconomic uncer-
tainty, which combines our two instability mea-
sures, also contributes to explain the change in
the private investment ratio, Its pattern differs
widely across regions: it leads to a (.3 percentage
point decline in investment in Latin America, but
to a 0.1 percent increase in Hast Asia. One
should bear in mind, however, that these figures
probably represent a lower bound on the effects
of instability, since a significant portion of the
adverse coatribution of the external debt burden
o the investment performance reported above s
likely to be related to the macreeconomic uncesr-
tainty associated with the servicing of the foreign
debt stock.

To conclude, we should emphasize that these
computed contributions of the different explana-
tory variables to the observed investment per-
formance shouid be viewed with some caution.
Interpreting the contributions in terms of “cau-
safity” might be misleading, as, in genersl, the
different variables are not mutually independent.
For example, in a context of external credit
rationing, an increased foreign debt barden is
likely (or almost certain} to be associated with
reduced public investment; in this sense, the

Fabie 5, Contribution of explanatory varialies to the chunge in private investinent 195288 vs 1973-81

All countries  Late America  East Asia

Change in private investment as % of GBPF - 2.7 ~34 .5
Explained by changes in

Foreign debt/GDP -1.8 —-2.3 —i1.5
GDP growth rate (3.2 —{3.4 R
Public investment/GDP ~3.4 {36 0.3
Instability -{3,2 ~{3.3 i
Post-1982 dummy —-1.2 -1.2 —1.2
Explained change —-3.8 ~4.8 ~1.3
Residual® 1.1 1.4 1.8

*Residual = Actual change minus explained change,







