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"Introduction

The substantial rise in the external indebtedness of
Lesser Developed Countries (LDC's) has become one of the hottest
economi¢ and political issuves In these countries over the last
five years. This paper attempts to empirically determine the
major factors influencing the growth of the external public debt
of Barbadosl. Using data for the years 1959-86, growth in the
foreign debt is related to short-falls In real economic activity,
unusually large government expenditure, movements in the relative
prices facing Barbados in its international trade, the balance of
trade and a cost of credit variable. The paper begins with a
brief descriptive statistical overview of the historical evolution
of Barbados' extérnal debt. Section III presents a theoretical
discussion of the various reasons why a LDC may accumulate
foreign debt liabilities. Section IV outlines and empirically
evaluates a model of external public debt accumulation based on
the discussion in the previous section. Our conclusions are

presented in Section V.

II. The Behayiour of The External Debt of Barbados: 1955-1986

After a lengthy period characterised by little or no
growth in the level of putstanding exterpal debt, Barbades first
contracted significant amounts of foreign debt during the late
1950's and early 1960's as the central government engaged In
majer infrastructural projects {See Table 1, column l). These
projects were largely financed by the issuance of debentures on

the London capital market. Nominal external debt rose from $0.75
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million in 1955 to $25.7 million by the last year of the colonial
agministration (1965}. The external debt then grew slowly

before the maturing of earlier debt prompted increased borrowing
for debt servicing purposes in the 1972-74 period. Growth in
the foreign debt during the 1570's was also associated with the
Financing of specific projects under the 1873-77 Development Plan
{Zephirin (1980) and Saunders and Worrell (1981)). As the trade
palance deteriorated in the late 1970's and the 1980's, external
debt 1iabilities were again contracted to support the balance of
payments, . Between 1978 and 1986, external debt grew at a

compound rate of some 23% annually. GOver this period, the ratico
of external to Internal debt rose From 0.28 in 1977 to 0.91 In

1986 {See Table 1, column 2).

External debt as a ratio to domestic exports rose to
0.54 by 1965, remaining stable for the next few years before
declining to 0.25 in 1975. The ratlc has, however, trended
sharply upward in the period since 1875, reaching as high as 1.33
in 1986 (See Table 1, celumn 3). The ratio of external debt to
nominal gross domestic product averaged approximately 0.10 in the
1960-76 period but has risen dramatically since then to reach
0.24 by 1986 (See table I, column 4). The real extermal debi -
measured as the ratio of nominal debt to the terms of trade -
increased from $0.4 million in 1855 to $17 millien 1In 1965.
After remaining around $20 million for the next few years, the
real debt shot up to $4% million in 1973. The real external debt
then resumed its dramatic climb, going from $&0 miliion in 1877

to $710 million In 1986. While this expansion in real external



indebledness reflects higher levels of nominal borrowing; it alse
reflects a deterioration of the terms of trade which has fallen

from 1.88 in 1955 to 0.78 in 1986 (See Table 1, column 5}2.

The pattern of increasing real external indebtedness is
mirrored in the behaviour of debt servieing. Amortisation,
interest payments and sinking funds for external debt have risen
from 4.4 percent of exports (1968) to 24.1 percent (1986)

IIXY. Factors Influencing External Debt Accumulation

External borrowing allows a country to finance its
expenditures without (immediately) displacing spending by domestic
economic agents for consumption and iInvestment purposes. The
agvailability of external credif permits the domestic country to
spend more than it earns from exports to finance foreign dollar
expendituresd. It has been argued - and with some plausibility -
that external debt accumulation is justified in the early stages
of a country's development when it tends to embark on large
infrastructural and other development projecis aimed at promoting
accelerated rates of growth and development (S5ee, for example,
Goode (1984)). During such periods of expanding (real)
government expenditures, and as the tax base of LDC's tends fo be
weak and opportunities for domestic borrowing are severely
constrained by the lack of well organised domestic capital
markets, the governments of these countries look towards external
sources to finmance the widening gap between fiscal revenues and
expendilures. As the foreign capital requirements of such

infrastructural projects are generally substantial, and
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as the currencies of most LDC's are not generally accepted as
international means of payment, LDC's have little alternative {in
the absence of foreign grants) but to borrow from international
creditors. If the expected cost of borrowing external funds is
axceeded by the expected rate of return on these developmental
projects in a cost-benefit sense, then such borrowing is
warranted. IF foreign funds are efficiently invested and promote
sufficient future growth, .then the debt can be serviced without

undue difficulty out of future higher incomes {exportsl.

Another argument for external public debt accumulation
assumes that the government enjoys a significant technical
advantage over the private sector in conducting external credit
market gperations. This argument is felt to be especially

relevant to the case of developing countries4. Now, consider an
open economy faced with given real rates of interest (cost of
credit) on international money and capital markets.
Specifically, suppose fhat there are two rates - rg, the
"riskless™ rate of discount and Ips the discount rate facing
"high risk" borrowers. Here, rp exceeds rq by a risk premium
which reflects the differential in perceived riskiness. We
assume further that there are only two types of debtors; "low
risk® and "high risk". Suppese that the domestie private sector
in our LDC desires to borrow abroad to finance investment
projects but is faced with borrowing at the high discount rates.
The government can, however, borrow at the riskless rate, rg;

If the government now borrows abroad and onlends to the domestic

private sector at concessional rates, i.e. at ro where rp is



_below Tps then the public views such external debt as an
additional to its net wealth. To the extent that the costs of
administering and monitoring the loan to the private sector by
government do not cancel such gains and provided that the private
sector projects are well conceived and executed, then the cauntry

is made better off by such external borrowing§.

The cost of foreign credit has a dual effect on debt
contraction. If the real rate of interest is "low", reflecting
the Yeasy" availability of funds, then countries are induced to
increase borrowing as the low rate of interesf may now mean that
more projectsAexhibit expected rates of return above the cost of
borrowing external funds (Tanzi and Blejer{1986))7. However,
high real rates of interest, while dampening the demand for
eredit to some extent, may mean that our debtor country is forced
to extend its extermal Indebtedness simply to finance interest
payments for previeus loans centracted with variable rates of

interest.

LDC's have also tended to borrow externally when thelr
current real income falls substantially below their expected
vpermanent® income without a concomitant fall in aggregate demand
{Barro {1979) and Hercowitz (1%86)]). Creditors remain willing
to extend credit to the extent that they consider this fall in
real income to be a temporary condition. Such supply shocks may
be due to natural disasters, failed harvests and so on.
Relatedly, adverse movements in the terms of trade and
international demand for domestic exports may compel our small

apen economy to extend their foreign indebtedness to finance
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continued growth, service existing debt and to support a

weakening balance of payments position.

Governments in many LDC's have also borrowed abroad to
support current expenditures (i.e., for consumption purposes as
opposed to capital expenditure purposes). Often, this type of
spending oceurs in periods leading up to elections when
government is tempted to score short-run political gains by
augmenting expenditures on public employmenf without raising tax
revenues. In any case, both domestic and external debt tend to
increase in periods of unusually high real government

expenditures.

LDC's have also found themselves having to borrow more
to pay off maturing debt and to support the balance of payments
as the demand for and prices of the major exports of LDC's

declined especially since the early 1980's.

Iv EMPIRICAL MODEL AND RESULTS

In this section, we attempt to econometrically Isolate

the major determinants of the change in the external debt of

Barbados. Based on the discussign in the previous sections we
postulate an empirical model of the generalised funetional form (1)
DEDy = DED (constant, DBOP¢, TRYy, TGX¢, DRg_z, DTTt, el {1)

DEDy Is the change in government's nominal external debt
holdings. We measure shortfall In real output (TRY¢) and
unusually large {temporary) real government's expendifures [TGXy)
as current deviations from their respective trend values. Our

cost of foreign credit variable (DRt_}) is defined as the change



in the ratio of external interest payments to domestic exports.
This proxy is similar to that used by Kremers (1987) where total
interest payments and total output are replaced by external
inferest payments and domestic exports respectively. The balance
of payments variable employed is DBOPt, defined as the change in
the balance of trade; DTT reflects variations in the
international trade prices faced by Barﬁados and is measured by
changes in the terms of trade. eg is assumed to be a white

noise error term.

For the purpose of actual estimation, we pasit a linear

form of (1)8. Ordinary Least Squares is employed using data for

the period 1859-86. Our estimated equation was:

DED = -13.07 - 0.01 DBOP + 0.45 TRY + 17.49 TGX
(-2.28) (-2.29) (6.10) {1.86)
- 21.75 DR¢.y  + 0.p4 DTT (2}
{-0.08) (6.29)
RZ = 0.71 D.W. = 2,28 LMN[XZ2{2)] = 0.52 RESET[F({3,24)] = 1.12
HTI[X2({1)} = 2.4 x 10-4 SCILX2(1)] = 0,81 CHOW [F(2,22)] = 1.11

The f-statistics are in parenthesis; LMN is the Jargue-Bera
(1980} normality test; RESET is Ramsey's (196%) specification
error test; HT1 is Engle's (1982) ARCH test for
heteroskedasticity; SC1! is a Lagrange multiplier test for first
order Iinear serial correlation, and CHOW is CHOW's (1960) test

foer structural change (stability).
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The coefficients of TRY, DBOP and TGX have the expected
signs and are significant at the conventional levels (TRY and
DBOP are significant at the 5% level and TGX at the 10X level).
The coefficients of the interest rate and international price
variables were not significant, even when they were replaced by
or included with their respective lagged terms. The
diagnostic tests suggest that the residuals do not violate the
the correlation matrix shows

classical assumptions. Furthermore,

that the regressors are nearly orthogonal, suggesting that

multicollinearity is not a problem.

Correlation Matrix

DEOP I TRY | TGX‘ DR¢_J | DTT
1

-0.374 1

-0.231 0.008 1

-0.195 0.066 0.042 1

-0.009 0.081 -0.271 0.346 1

Several other variables were also examined in this
study. The effective interest rate - interest payments in year
t divided by the average of debt outstanding between year t and
t-1 - suggested by Tanzi and Blejer (1986) was tried with no
appreciable improvement aver our forelgn credit variable. The

world inflation index when substituted for the terms of trade



proved statistically insignificant and did not raise the
explanatory power of the equation as shawn in (2). The model
also suggest that the beginning period level of debt was
irrelevant for current debt issue. This proposition was tested
by including the lagged external debt as an explanatory variable
~0.009

in (2). The estimated coefficient of this variable,

{(-0.118), was statistically insignificant. This result is at
variance with Hercowitz (1986) findings for Israel’'s external

debt process.

Equation (2) was transformed into a restricted equation
fequation (3)] by substituting the real interest rate, DFR,
defined as the nominal interest rate (DR) minus the expected rate
of international inflation (proxied by DTT¢_3). Our empirical

results for this fermulafion were

DED -13.17 - 06.01

DAOF + 0.49 TRY + 17.40 TGX - 0.09 DFR {3}

{-2.47) (-2.51) (6.51) {2.06) {-1.45)
RZ = 0.74 DH. = 2.17 LMNLX2{2)] = 1.28 RESET{F(3,24)] = 1,29
HTILX2f1}]1 = 0.054 SCI{x2(1)] = D.27 CHOW[F(2,23)] = 0.88

The coefficient of the real interest rate variable was

statistically ihsignificant although the restriction was accepted
by an F test, with the calculated F value 0.16 less than the 5%

level tabulated F value of 4.28. Again the ‘'catch all’

disturbance term satisfied all the diagnostic tests. Estimation
of equation (3) was also carried out using the Insfrumental
variable technique to allow for any simultaneity in the

variables.
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-14.68 - 0.0l DBOP + 0.51 TRY + 18.12 TGX =.0.0% DFK (4)

DED =

{-2.66)(-2.47) (6.60) {2.14) (-1.42)
Ez = 0.75 D.W = 2.26 LMN[XZ(Z)J = 1.39 RESET[F(3,24}1 = 1.07
HTIrX2{1}] = 0.052 SCI[X2{1)] = 0.78 CHOW F(2,22]] = 0.54
INVRIX2(5)] = 3.24

The results of this equation (4)indicated no serious simultaneity
bias as evidenced by the small changes 1n the estimated
coeffiecients when compared with the Ordinary Least Squares model.
The largest change In the ceefficients was 0.8 iIn the TGX
variable. The instrumental variables include thea current and
lagged exogeneous varizbles and the lagged endogeneous variable.
The Sargan's test of the validity of the Instrument set (INVR)

revealed that the instruments used were valid.

The general pattern of the results reported above seem
te conflrm the importance‘of unusually high (temporary) real
government expenditures, deviation of real output away from its
trend value and the balance of payments position in the process
explaining the changes in the evolution of external debt in
Barbades. Changes in international prices and changes in the
interest on foreign credit do not appear to have affected the
change iIn the absolute level of debt. Transforming equation (4)
into a standard regession equation (equation 5}, the beta
coefficients support the t-statistics results by showing that the
unusually high real goverament spending variable has the

strongest effect on the external debt process.



DED = -0.17 - 4,01 x 10-6 DBOP + 0.002 TRY + 9.24 TGX {5)

~ 0.0004 DFR

Shortfalls in real output and the balance of trade play a

secondary role. The small coefficient on the balance of payment

variable is not too surprising since balance of payments support
loans have only become prominent in the late 1970's and the 1980's

{See Section II above).

Conclusion

This paper has attempted to model and empirically test
the external public debt process in Barbados. The results fram
both the Ordinary Least Squares and Instrumental Variable
procedures indicated that unusually high real government spending,
shorifalls in real output and the state of the balance of
payments are pertinent factors to the determination of foreign
debt.

In particular, the paper highlights the importance of

fiscal management in the evolution of foreign debt.
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TABLE 1
EXTERNAL DEBT ACCUMULATION, 1955-1%86
Year ED EIDR EDXR EDYR EDTTR
1955 0.8 0.18 0.020 0.007 0.004
1960 13.2 0.8% 0.37¢6 0.105 0.081
1965 25.7 1.32 0.541 0.163 0.172
1970 30.2 0.74  0.486  0.104 0.209
1875 44,1 0.34 0.247 0.083 0.245
1980 183,89 0.58 0.485% 0.107 1.844
1986 553.5 0.%1 1.32¢ 0.238 7.0%96
Notes -
ED: External Debt. Figures do not include private
sector external debt guaranteed by government.
EIDR: Ratio of external debt to internal debt.
Internal debt (DDJ) do not include private
sector domestic debt guaranteed by government
but foreign currenecy denominated debt held by
residents of Barbadoes is counted in the
available statlistics.
EDXR: Ratio of external debt to domestic exports.
EDYR: Ratio of external debt to Gross Domestic
Product (GDP) at factor cost. GDP in current
prices.
EDTTR: Ratio of external debt to terms of trade.
The terms of trade calculated as the ratio of the
export price index (1974=100) to the import price index
{1974=100}
Sources: The debt series ED and DD ecame from varleus Issues of

the Accountant General reports and the Central Bank of
Barbadas, Annual Statisticsl Digest. Exports was also
taken from the Central Bank of Barbados Annual
Statistical Digest. The GDP series came from various
issues of Barbados Statistical Service Annual Abstract
of Statistics and the Central Bank of Barbados Annual
Statistical Digest. Data Ffor the exort and Import price
indicies were Gafar and Joefield-Napier, ISER, 1978,
and the Central Bdnk of Barbados, Annual Statistical
Digest, various issues.



1.

2.

FOOTNOTES

Barhados is a small open econemy, historically, the ratioc of
Barbados! Imports to gross domestic product has been as high
as 65-80%.

A rise in the terms of trade can cause a reduction in the real
value of the external debt even in -the absence of internatlonal
inflation. Also, world inflation not altering the relative
prices of exports and Imports of the domestic country will not
change the burden of the debt in real terms or alter the abi-
%ity 3? the country te pay its debt (See Tanzi and Blezer
15861).

We assume here that foreign grants are not sufficient to
bridge the gap between export earnings and desired foreign
dollar expenditures.

In fact, the majority of foreign borrowing by LDC's is done by
the public sector or through public sector guarantees.

In fact rp may be infinitely high for some prlvate sector
firms due to (moral hazard) reasons associated with their
small size, risk of default, lack of economies of scale in
administering and transacting relatively small loans and in
determining the solvency of such firms, many of which are
going to be uhknown outside of the domestic economy and whose
stock would hardly be internationally traded.

This argument Implicitly assumes that the domestic government
can perform the credit market intermediation better than the
international creditors in terms of administering and
monitoring direct loans to the domestic private secter. It
also assumes that uncertainty about the country's ability te
service the lpan out of uncertainty future exporit earnings is
net sufficient to obviate or reverse such net wealth gains
{Barro (1974) and (1984}). '

This may explain the sharp Increase in external borrowing by
Brazil, Argentina, Mexico and other LDC's during the 1970s
during the large OPEC surpluses.

A log-linear specification was anticipated given the inter-
relationship of some of the explanatory variables, but this
was not permissable on account of the negative values in the
regressors.
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