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Abstract

This study investigates the nature of the relations hip between external
debt and growth in Mauritius and seeks to explore whether
macroeconomic policies dffect this nexus. The Autoregressive Distributed
Lag Model bound testing approach is employed on the time series data
for the period of 1980 to 2016. The findings showed a nregative
relations hip between external debt and growth, confirming the presence
of debt overhang. A crowding out effect was also found since debt
sewvicing had a negative effect on growth. On the other hand, when an
interactive term of debt and good policy is introduced, the negative effect
of external debt on growth is lower, reducing the debt overbang problem
and leading to a weak crowding out effect. However, the use of such
econmomic policy has negative consequences on domestic investment and

trade.
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Introduction

Attaining sustainable growth in real income remains a crucial objective for governments around the
world since it will increase the welfare of its residents (Durlauf et al., 1996). According to the
neoclassical model of growth, there should be a movement of capital from rich countries to developing
countries that have relatively lower capital-to-labour ratios (Prasad et al., 2007). This flow of capital
includes foreign direct investment, portfolio investment, external debt and human capital among
others. A reasonable level of debt can prove to be beneficial to growth since it increases domestic
savings for investment and allows infrastructure development. However, a growing reliance or
excessive accumulation of external debt can have negative economic consequences, mainly a debt
overhangproblem and a crowding out effect.

Although Mauritius has experienced a fall in its external debt over time which standsat 16.0% of GDP
at September 2017, the country had increasingly recourse to it to finance its budget deficit. The
literature on the debt-growth relationship in Mauritius is scant (see, for an exception, Seetanah et al.
2007). This nexus has been investigated for other low-income countries (Nguyen et al. 2003) for
instancesuch as Nigeria (Adamu & Rasiah 2016). However, little analytic attention has been paid to the
impact of good macroeconomicpolicy on this relationship. Hence, this research seeks to bridge the gap
between theory and practice by investigating the relationship between macroeconomic policy, external
debt and economic growth. This study also sheds light on the likely repercussions on other economic
aspects of the economy and hence is particularly useful to policymakers.

This paper is structured as follows; section 2 provides the theoretical and empirical review; section 3
describes the methodology, a detailed discussion of the findings is provided in section 4 and lastly,
section 5 concludes the paper.

Literature Review

Foreign capital represents an inflow of resources, and consequently, the rate of capital formation rises,
leading to higher investment. This is advocated by the dual gap theory developed by Chenery and
Sprout (1966) which presupposes two gaps, the foreign exchange gap and the domestic savings gap.
The first gap relates to the shortage of foreign exchange which is needed to buy essential foreign capital
goods. The second gap refers to domestic savings which are insufficient and, thus, unable to provide
resources for investment in underdeveloped economies (Hunt, 2007). To fill these gaps, external debt
needs to be sought to increase investment, thus, leading to higher growth in developing economies,
provided thatthe funds can yield higher returns than the initial borrowing cost (Were, 2001).

If the foreign capital is invested in imports of capital goods and subsequently, the production of goods
meant for export, the export sector will expand. This will lead to more inflow of “foreign exchange
needed for petroleum imports, greater integration in the world economy, and servicing of past foreign
debts” (Seiber, 1982: 10). By engaging in external borrowing, the country can position itself as a
potential market for foreign banks. These banks may set up branches and units in the borrowing
country; this is beneficial since it allows exploration of international capital markets which are not
accessible to local banks. In addition, there will be an easing of incoming foreign direct investment.
Consequently, the financial structure will strengthen and help to achieve higher economic
development.



Borrowed capital helps to reduce the foreign exchange gap and can thereby prevent a worsening in
terms of trade. Also, debt can be contracted to cater for the balance-of-payments deficit. In addition,
foreign capital can be invested in export development to allow expansion in revenue. The advantage of
official concessional loans is that capital is available at a cost which is lower than that of the market.
These allow the debtor country to engage in projects which would not have been undertaken without
the additional capital.

The effect of debt accumulation can be explained through the debt overhang hypothesis. This is defined
as “the presence of an existing, inherited debt sufficiently large that creditors do not expect with
confidence to be fully repaid” (Krugman, 1988: 2). The debt overhang hypothesis relates to the fact
that if there s a likelihood that the future debt burden will exceed the country's repayment capacity,
investors will fear that the government will impose higher taxes to be able to finance debt repayments.
This will lead to lower returns and, as a result, investors areless motivated to invest. Dueto uncertainty,
investors prefer short-term projects to long-term, risky investments, thereby slowing down physical
capital accumulation (Poirson et al., 2004).

According to Krugman (1988:5), “a country has a debt overhang problem when the expected present
value of potential future resource transfers is less thanits debt”. The link between the nominal valueand
market value of debtcan be illustrated in a Laffer curve (Claessens, 1990).

Figure 1: Debt Laffer Curve
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Source: Bachvarova (2008)

The above diagram shows that there is a positivelink up to a certain point, A. Beyond this point, a rise
in face value will lead to a less than proportionate rise in market value. If debt continues to increase
beyond the threshold point illustrated by B, this increase in the face value will be matched with a
decrease in market value. The countryis then said to suffer from a debt overhang problem. According
to Nguyen et al. (2003: 4) “given the positive effects of capital accumulation on economic activity, a
similar type of Laffer curve between external debtand growth could also be expected.”
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The crowding out effect concept explains the impact of debt servicing on growth. This theory posits
thatan increase in debt and hence higher debt service will lead to a rise in the demand for savingsin a
situation where supply stays the same. Consequently, the cost of money will rise, thereby discouraging
private investors from borrowing money. Rising debt servicing implies a transfer of wealth from the
debtor country to foreign creditors. This outflow of currency can negatively impact the exchange rate
and consequently worsen theterms of trade. Also, arise in external debt will mean more debt servicing
which can have negative effects on the structure of government spending by reducing the amount of
resources available for infrastructure and human capital (Nguyen et al., 2003).

Moreover, borrowed capital is mostly invested in capital-intensive sectors where the rate of return is
high. Thus, industrialisation is encouraged whereas the rural sector is ignored. This can lead to the
development of a dualistic economy whereby these two sectors are poles apart in terms of progress
and expertise. If external debt is sought recurrently to remedy a rising deficit, it can cause an
unsustainable level of debt, high debt service cost and more use of foreign reserves. Consequently,
there s a risk of having a debt crisis in the long-run (Beaugrand et al., 2002).

The extent to which external debt can be beneficial to the economy depends on factors such as the
combination of policies employed in using external capital and economic/political conditions among
others (Seiber, 1982). Accordingto Fischer (1993), sound macroeconomic policy contributes to growth.
As recommended by the OECD (2011), to curtail the risks linked to capital inflows, policy reforms should
be accompanied by suitable macroeconomic policies, namely, monetary (interest rate) policy, fiscal
policy and exchange rate policy.

The inflow of foreign funds will lead to a rise in the money supply and can cause inflationary pressures
in the economy. To control the effect of capital inflows, such as external debt, fiscal policy should be
tightened by curbing public expenditure (Calvo et al., 1996 cited in Kawai, M. & Lamberte, M., 2010).
This will help reducing the risk of an overheating economy and appreciation pressure on domestic
currency. In the same vein, tighter monetary policies can reduce the money supply and help to control
the inflation level (Ghosh et al., 2017).

An empirical investigation by ljirshar et al. (2016) showed a significant relationship between external
debtand economicgrowth in Nigeria. However, external debt stock has been found to impact positively
while external debt service impacted negatively on the annual growth rate of the Nigerian economy
both in the long and the short-run. Moreover, Ejigayehu (2013) shows that external debt affects
economic growth through the debt crowding out effect rather than debt overhang for selected African
countries. This relationship is examined for the case of Mauritius.

Research Methodology

To investigate the relationship between external debt and growth in Mauritius, following Adamu et al.
(2016), thefollowing economic modelis formulated: GDP = f (EDY+; DSX:; INVy; BMt, POPt, TOx)

To meet the second objective of determining the effect of macroeconomicpolicy on the debt-growth
nexus, a second model is used: GDP =f (ED*Pt; DSXt; INVt; BMt, POPt, TOx)

Where, ED*P=interactive term of external debtand macroeconomic policy

Both models are transformed into econometric models as follows:
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Model 1
GDP growth= o + 1 ED+ 2 DSX + B3 INV + B4 BM + 35 POP + B6 TO + € -equation (1)

Model 2
GDP growth = Po + B1 ED*P + 32 DSX+ B3 INV + B4 BM + s POP + 36 TO + & - equation (2)

To ease interpretation of the aforementioned models, equation (1) and (2) are expressed as log-linear
regressions? as follows:

Model 1
GDP growth = Bo + B1 log ED+ B2 log DSX + B3 log INV + B4 log BM + Bs POP + s log TO + € -
equation (3)

Model 2
GDP growth = Bo+ B1log ED*p+ B2 log DSX + B3 log INV + B4 log BM + Bs POP + 6 log TO + € —
equation (4)

The measures, proxies and data source for the variables are as follows:

Table 2: Measures, Proxies and Data Source

Variable Measure Proxy Data source
GDP Economic Growth | Real Gross Domestic Product | IMFand CSO
growth
ED External debt External debtas a % of GNI World Bank
DSX Debt service The ratio of international reserves | Calculated using World
to debtservice payments Bank data
POP Population growth | Population growth (annual %) World Bank
INV Domestic Gross capital formation (% of GDP) | World Bank
investment
BM Financial Broad money (% of GDP) World Bank
development
TO Trade openness Trade as a % of GDP World Bank
INTEREST Monetary policy Lending interest rate (%) World Bank
GOVTEXP Fiscal policy Government expenditure as a [ World Bank
share of GDP
EXCH Exchange rate | Change in the reserves-to-M2 | Calculated using World
policy ratio Bank data

1See Fauzel (2017)



Macroeconomic policy index

Following Ramzan and Ahmad (2014), a policy index is constructed using principal component analysis
(PCA) which is a simple dimension reduction method. Therefore, these three policies are employedin
the construction of the index as follows:

Table 2: Types of Policies and Related Measures Included in the Policy Index

Policy Measure

Monetary policy Interestrate

Fiscal policy Government expenditure as a share of GDP
Exchange rate policy Changein the reserves-to-M2-ratio

The equation for the policy index is formulated as follows:

Policy Index= aiinterest rate + axtgovernment spending + azexchange rate

Prior to the PCA, Bartlett’s test of Sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy haveto be performed. Bartlett's test of Sphericity is used to test the null hypothesis that the
variables in the sample correlation matrix are uncorrelated. As for the KMO, it measures whether the
sample size is large enough to obtain reliable results of correlations amongthe variables. According to
Kaiser (1974), the minimum satisfactory valueis 0.50. If the criteria for both tests are met, the policy
index can be constructed using the PCA.

The ARDL method is advantageoussinceit can be applied regardless of whether the variable is 1(0), or
[(1), (see Fauzel and Keesoonah, 2017). Firstly, the variables should be tested for stationarity using the
Phillips-Perron Test. If the variables are [(0) and I(1) and noneare ordered 1(2), the ARDL methodology
can be used. The bounds testis employed to test the long-run relationships amongthevariables of the
models in question. To proceed with the bound test technique, equation (1) and (2) are modelled as
conditional ARDL error correction models as follows:

Model 1

AGrowtht = 0+ X, o« i Aln EDt-1 + X1, 0 iAInDSXt-1 + 27—, 8 i AlnINVt-1 + X7, B i
AlnBMt-1 + }* 6 i APOPt-1 + Y™,y i AIn TOt-1 + n i=1 nlGrowtht-1 + n2lnEDt-1 +
n3InDSXt-1 + n4 InBMt-1+ n5 POPt-1 + n6InTOt-1 + &t

Model 2

AGrowtht = O+ Y%, o¢ j A EDPe-1+ 27 0 AAINDSXe-1 + 27—y 8 i AlnINVe-1 + X B :AlnBM -1
+ 2,0 iAPOPe1 + X,y i Aln TOr-1 + n i=1 n1Growthe-1 + N2INEDe-1 + n3InDSXe-1 + n4
InBM¢-1 +n5 POPt-1 + n6INTO¢-1 + &t

where a0 is a drift componentand €, is the white noise error. The long-run multipliers are signified by
the coefficients of the lagged level variables while «i, 9i, 6i, Bi, oiand yi represent the short-runimpacts
on economic growth.



However, prior to this, the lag length selection for both models should be performed, using the Akaike
information criteria and Schwarz information criterion (SBC). The presence of a long-run relationship is
then investigated through the bounds test.

Long and short-run estimation

After testing for long-run-co-integration in the ARDL equation, the short-run coefficients are estimated
as an error correcting model while allowing for the long-run estimates.

Model 1
AGrowtht = o0+ o0+ Y7, o< i AInEDt-1+ X | 0 iAInDSXt-1 + X7 § i AlnINVE-1+ X7 B i
AlnBMt-1+ YT, 0 i AlnPOPt-1 +)1, y i AlnTOt-1+ Yt ECM t-1 +yt

Model 2
AGrowthe = <0+ 0+ Y| o ; AEDPe1 + X7, 0 /AInDSXi-1 + X7 8@ AlnINVer + X7 B
AlnBMe-1+ X7, 0 i AlInPOPe-1 +X 1 Y i AInTOr1 + Wt ECM -1 + yt

whereby ECM ¢, is the error correction term and its coefficient ¥, is the speed of adjustment. To assess
stability of the model, the CUSUM and CUSUMOQ tests areemployed.

Empirical Results

Construction of macroeconomic policy index

The index is constructed using PCA. The variables are tested using factorability with Bartlett’s test of
Sphericity and the KMO measure of sampling adequacy. The KMO test shows a value of 0.6490 and is
hence acceptable since it is higher than 0.50. It can thus be concluded that the sample size is adequate
for the factor analysis. The result obtained for the Bartlett test of Sphericity is valid.

Figure 3: Policy Index
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The graph above shows the trend of the policy index being constructed. It can be observed that there
is a sharp decline in the value of the policy index in 1986 dueto a sharp fall in the interest rate. During
the 1980s andinto the 1990s, theindex remained consistently negative. It was during this period that



macroeconomic reforms were introduced to face balance-of-paymentsdifficulties and fiscal dilemmas.
Since then, the index varied between -1% and 2%. This is supported by the fact that the Mauritian
authorities adopted appropriate policies such as tight fiscal discipline in periods of boom, good

monetary policy to keep inflation stable and a proper exchange rate policy used to maintain
competitiveness of exporters.

Test for stationarity and multicollinearity

The results of the Phillips-Perron unit root test reveal that only growth, Ed*p, logto and logbm follows
an 1(0) process. As for the other variables, logdebt, logdsx, loginv and pop, they follows an (1) process.
The ARDL model can hence be employed for the purpose of this study. As for multicollinearity, the
correlation matrix indicates the absence of a strong correlation.

Bounds testing

To test for the existence of long-run relationships between the variables, the bounds test, is employed.
The F-statisticfor each model is tabulated as follows:

Table 3: Bounds Testing- Model 1

Test Statistic Value K

F-statistic 8.337175 | 6

Critical Value Bounds

Significance 0 Bound 1 Bound

10% 1.99 2.94

5% 2.27 3.28

The F-statisticis 8.337175for model 1 and hence exceeds both thelower bounds and the upper bounds
for all the levels of significance. It can, therefore, be concluded that co-integration exists for model 1.

Table 4: Bounds Testing- Model 2

Test Statistic Value K

F-statistic 3.353686 | 6

Critical Value Bounds

Significance 0 Bound 1 Bound

10% 1.99 2.94

5% 2.27 3.28

The F-statisticis 3.3537formodel 2 and hence exceed both the lower bounds and the upperbounds at
10% and 5% levels of significance. Thus, there is evidence of co-integration existingamong the variables,
and the null hypothesis of no co-integration can be rejected. Following the estimation of the long-run
coefficients, the short-run dynamics can also be determined.



The long-runresult is shown in the table below:

Table 5: Results for Long-run Dynamics

Model 1 Model 2

Variable Coefficient t-Statistic | Prob. Coefficient t-Statistic | Prob.
Logdebt -1.722413* -3.325936 | 0.0032

Ed*p -0.133984*** | -1.721928 | 0.0974
Logdsx -1.338142* -3.920024 | 0.0008 | -0.014544 -0.055817 | 0.9559
Logto 1.632827* 3.822431 | 0.0010 1.007193* 3.098364 0.0048
Loginv 10.222076* | 6.047445 | 0.0000 | 6.353080* 3.119960 | 0.0045
Logbm 0.362541 0.802388 | 0.4313 | 0.628617 1.310386 | 0.2020
Pop -1.478088** | -2.617236 | 0.0161 -0.859488 -1.138586 | 0.2657

Note: * significant at 1%, ** significant at 5% and *** significant at 10%.

External debtis found to be negatively linked to economic growth. A 1% increase in external debt will
lead to a 1.72% decreasein growth. This observationisin line with Seetanah et al. (2007)and Rauf and
Khan (2017). External debt can negatively affect growth in the long-run when external debt is used for
non-productive purposes (Gomez-Puig & Rivero, 2015). In fact, the Mauritian government has been
using external debt to finance the budget deficit. Onthe other hand, when good macroeconomic policy
is used, a 1% increase in external debt causes a 0.13% decrease in growth. Though still negative and
significant, this effect is substantially lower, matching the results of Ramzan and Ahmad (2014) and
Jayaraman and Lau (2009). This can be explained by the fact that good economic policy allows better
use of external funds.

The coefficient for debt servicing is both negative and significant, thus confirming the presence of the
crowding out effect in Mauritius in the long-run. A 1% increase in debt servicing leads to a 1.33%
decrease in growth. This is consistent with the findings of Weeks (2000) and Karagol (2002). This
negativerelationship can arise due to structuraleconomic weaknesses and transitory disturbances and
long-term factors (Williams, 1978). Conversely, under model 2, the negative coefficient is small and
insignificant. Good economic policy hence decreases the crowding out effect. This can be explained by
thefact thatanincrease in theinterest rate can attract hot money into the country and lead to currency
appreciation which can ease the interest payments on debt denominated in foreign currency.

As for trade openness, thefindings show thata 1% increase in trade opennessleadsto a 1.632%risein
economic growth. This positive relationship found is consistent with Keho’s (2017) and Kim’s findings
(2011). According to Zahonogo (2016), trade eases the transfer of technological progress in the long-
run. Surprisingly, in the second model, trade has a lower positive effect in the long-run. A 1% increase
in trade opennessleadsto a 1.007%increasein growth. It may be that the macroeconomic policies are
not fully supportive of technology transfer. For example, rising interest rates may make it difficult for
firms to seek fundsto investin technology.

Domestic investment exhibited a strong positive and significant correlation with growth, thereby
matching Yusoff and Febrina’s (2014) results. Capital formation leads to the development of economic



and social capital which can contribute to reducing inequality and market imperfections (Pradhan &
Prasad, 2002). Surprisingly, the positive and significant coefficient of investment is lower in the
presence of good policy. This may arise because a reduction in government spending reduces public
investment and hence the onus rests on private domestic investment. However, rising interest rates
make it difficult for private investorsto obtain funds and invest, thus harminginvestment.

Financial developmentis observed to havea positive but statistically insignificant impact on economic
growth. This is in contrastto Seetanah’s (2008)findings. This may be due to a lack of competition and
private sector participation.

Short-run dynamics
The results for the short-run effects of explanatory variables on economic growth are reported in the
following table:

Table 6: Results of Short-run Dynamics

Variable Model 1 Model 2

Coefficient t-Stats | Prob. Coefficient | t-Stats Prob.
Growth(-1) 0.31%** 2.61 0.02 0.23%** 1.75 0.09
Logdebt -1.80** -2.58 0.02
Ed*p -0.31** -2.23 0.03
Logdsx -1.01** -2.35 0.028 0.083 0.19 0.85
Logdsx(-1) 0.63 1.68 0.11
Logto 2.04* 5.12 0.00 1.35%* 3.21 0.003
Loginv 9.69* 3.27 0.003 8.48%** 2.55 0.017
Logbm 0.54 1.16 0.26 0.561 1.11 0.28
Pop -2.34 -1.51 0.14 -3.49** -2.08 0.047
Cointeq(-1) -1.79* -7.85 0.00 -1.58* -6.43 0.000

Note: * significant at 1%, ** significant at 5% and *** significant at 10%.

In the short-run, it is found that economic growth causes itself after one year. Higher growth leads to
higher incomeand living standards, leading to higher demand and a further increase in production and
revenues by firms. On the other hand, when macroeconomic policy is used, this coefficient is smaller.
It may be that tighter monetary policy encourages savings and discourages consumption, thus reducing
the ability of economic growth to drive further growth.

According to Elbadawi et al. (1997), debt overhang can create uncertainty which can dampen the
efficacy ofreform programs, hence harming growth inthe short-run. This matches the results of studies
such as Mohamed’s (2013). On the other hand, under the second model, in line with Ramzan and
Ahmad (2014), external debt when interacted with the variable for good policy has a lower negative
effect on growth in the short-run.

The coefficient for debt servicing is negative, thereby confirming the existence of the crowding out
effect. As advocated by Williams (1978), external debt servicing can be problematic in the short-run
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due to the ‘transfer problem’, where there is insufficient foreign exchange to meet debt repayments
on time, and thus internal funds may be used to this end. In fact, Mauritius is currently employing its
revenue to service its debt. In addition, debt servicing is found to have a negative but insignificant
impact on growth after one time period, i.e., one year.

A 1% increase in trade leads to a 2.04% rise in growth. This is mainly because trade enables better
resource use allocation (Zahonogo, 2016). Trade openness enables a country to employ its factors of
production in sectors where it has comparative advantages and therefore raise productivity and
growth. This has led to the development of key areas such as the Export Processing Zone, tourism,
financial services and Information Technology sectors. The positive coefficient of trade is lower under
model 2. It may be that tightening of the fiscal or monetary policy decreases aggregate spending and
affects resource allocation between tradables and non-tradables (World Trade Report, 2004).

Domestic investment is found to be positively correlated to growth. Higher investment raises the
productive capacity of the economy and hence increases the output of capital and consumer goods
(Grant & Vidler, 2000). Surprisingly, the long-run effect is lower than the short-run. Thisis because the
level of privateinvestment has remained consistently stagnant, hovering between 11%and 20% of GDP,
harminglong-run growth. According to the Bank of Mauritius (2016: 1), the Mauritian economy “suffers
from weak private investment and relatively sluggish export performance”. Similar to the long-run,
investmentin the presence of macroeconomicpolicies is lower.

Inthe short-run, financial development has a positive but insignificant relationship with growth. This is
consistent with Samargandiet al. (2015).

Residual diagnostic

The results obtained from the diagnostic tests show that both models are free from both serial
correlation and heteroscedasticity. They also indicate that the models are correctly specified and that
the sample datais normally distributed.

Stability test
The CUSUM and CUSUMQ plots for both models are found to lie within the 5% critical bounds as
illustrated in figures 3 and 4.

Figure 3: Model 1
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Figure 4: Model 2
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Hence, the null hypothesis of stability cannot be rejected. Therefore, it can be concluded that the
estimated parameters are stable and the models can be used by the Mauritius government in policy
setting and decision making.

Conclusion

Usingthe ARDL approach for the period 1980-2016, the debt-growth nexus for Mauritius was analysed
using two models whereby sound economic policy was introduced in the second model. It was found
that external debt has a negative effect on growth and the fact that it is used to finance the budget
deficit may be the cause of this inverse relationship. A comparative analysis showed that good policy
reduces but does notreverse the negative effect of external debt on growth. However, thetightness of
the macroeconomic policy adopted has a negativeimpact on trade and domestic investment.

Therefore, it is suggested that the implementation of tight policy should be supplemented with
additionalstrategies in order to limit possible negative effects. The Mauritian government should look
for sustainable ways to reduce its persistent budget deficit and decrease reliance on debtto finance it.
In addition, since good economic policy is not enough to completely reverse the negative nexus
between external debt and growth, attention should also be focused on institutional quality.

To reverse the crowding out effect, efficient debt management should be adopted to enable timely
debt servicing. Also, investments should be made where the rate of return is higher than the global
interest rate. Concerning trade openness, the process of technology transfer should be further
encouraged by setting up an international technology transfer programme. Moreover, domestic
investment promotion agencies should be further supported. Information about investment
opportunities should becirculated, and there should be adequate promotion of private sector business
dialogue. Financial sector development should be strengthened by creating more competition and
encouraging private sector involvement. Improvements in theregulatory system and the way financial
institutions are controlled are also suggested.
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