Determining Optimal Public Debt and Debt-Growth Dynamics in the Caribbean

Allan Wright*
Central Bank of Barbados and Centre for Latin American Monetary Studies

And

Kari Grenade
Caribbean Development Bank

June 2013
Abstract

This study (i) investigates the debt-growth nexus and the non-linearity issue using panel dynamic
ordinary least squares estimations and threshold dynamics in 13 Caribbean countries, (ii) calibrates an
optimal debt/GDP ratio for each country using a modified Blanchard (1983) exercise, and (iii) tests
the crowding out hypothesis by examining the debt-investment link. The empirical results support the
view that there is a non-linear relationship between debt and growth. The findings suggest that there
is a global tipping point for the debt/GDP ratio of 61 percent beyond which debt adversely impacts
growth and investment. At the country level, the results show marked divergence between actual
debt/GDP ratios and the calibrated optimal ratios. The empirical findings have policy relevance for
Caribbean countries that are challenged by persistent high debt and low growth in the context where
development is financed largely by debt accumulation.
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1. INTRODUCTION

It is widely acknowledged that most developing countries face high debt burdens and the attendant
growth and well-being effects are of deepening concern to both researchers and policymakers
(Pattillo, et al 2002; Scharlarek and Ramon-Ballester 2005; Reinhart and Rogoff 2010; Kumar and
Woo 2010; Cheherita and Rother 2010). A less widely established view is the optimal debt/ gross
domestic product (GDP) ratio a country can maintain. In an optimization framework, an optimal
debt/GDP ratio is defined as one that maximizes social welfare and economic growth without
reducing private investments or increasing sovereign credit risks or raising overall development costs
(Blanchard 1983; Stein 2004; Alfaro and Kanczuk 2006; and Rochet 2006). In reality, an optimal
debt/GDP can be viewed as one that is consistent with debt sustainability.

In perhaps one of the most influential studies that investigated the debt-growth nexus, Reinhart and
Rogoff (2010) found that debt is drag on growth when the ratio exceeds a 90 percent threshold. In a
postwar sample, they found that the average annual growth rate of countries with a debt/GDP ratio
above 90 percent drops from 3 percent to -0.1 percent. Reinhart and Rogoff went further and divided
countries with debt to GDP ratios above 90 percent into two groups: those below 120 percent and
those above 120 percent, showing that those above 120 percent had a lower growth rate. Reinhart and
Rogoff’s study came under scratching criticism from the economics fraternity when a new study by
Herndon et al (2013) found mathematical errors in Reinhart and Rogoff’s dataset in trying to replicate
their results. Herndon et al reported that in the same postwar sample, average annual growth rate
simply eases down from 3 percent to 2.2 percent when the debt to GDP ratio exceeds the 90 percent
threshold. Although neither study answered the causality question, the empirical findings of both
imply a negative association between debt and growth when debt exceeds a certain threshold.
Irrespective of the unsettled causality question, and perhaps the causality question will never truly be
answered, concerns about high indebtedness for growth and socioeconomic development more
broadly are well placed. This concern is particularly acute in the Caribbean context, where countries
are challenged by heavy debt burdens, low economic growth and unacceptably high poverty.

This research is an empirical inquiry into the validity of the debt overhang and the crowding-out
theories in 13 Caribbean countries?. The debt overhang proposition asserts that in the early stages of
development, a country needs to boost its capital stock and in turn, economic growth, by borrowing.
However, as debt accumulates, resources go to debt servicing, diverting what would have otherwise
gone to finance the development needs of the country. The crowding-out view posits that if in the
future it is likely that a country’s debt stock will exceed repayment capacity, investment is likely to be
hindered in anticipation of higher debt service obligations. Specifically, this research refines existing
studies on the Caribbean by developing a modified version of Blanchard’s (1983) calibration exercise
to firstly estimate optimal debt/GDP ratios in the selected countries and benchmark those to actual
ones. Secondly, utilizing panel dynamic ordinary least squares (PDOLS) estimations and more recent
econometric techniques, the study investigates the debt-growth link, while controlling for debt
servicing and a host of empirically-tested growth determinants. Thirdly, using threshold dynamics,
the study estimates the point beyond which indebtedness becomes inimical to growth. Finally, the
study tests the crowding-out hypothesis by explicitly investigating the debt-investment relationship.

Caribbean countries are ideal for examining the important public policy issue of the nexus between
public debt and economic growth. Indeed, some Caribbean countries are among the most indebted in
the world in terms of debt/GDP ratio. In fact, at the end of 2012, four Caribbean countries (Jamaica,
St. Kitts and Nevis, Barbados, and Grenada) ranked among the global top 10 most heavily indebted
countries, with an average debt to GDP ratio of 114 percent. Surprisingly, there have been only a
handful of studies examining the debt-growth link in the Caribbean. These studies were primarily
descriptive and mostly followed a linear approach in investigating the relationship between debt and
economic growth without examining optimality with respect to the debt/GDP ratio.

2 Antigua and Barbuda, The Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, Jamaica, St. Kitts and
Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and Tobago.
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Greenidge et al (2012), which is a welcome enhancement of the eight earlier Caribbean studies,
determined a threshold debt/GDP ratio beyond which debt is costly for growth. The salient finding of
the study is that debt is not inimical to growth when the ratio to GDP is less than 30 percent, but
becomes problematic at ratios exceeding 55-56 percent. However, statistically insignificant results
were found at varying debt/GDP thresholds and the impact of debt servicing and total factor
productivity (TFP) were not analyzed in the examination of the debt-growth nexus. The main
contribution of this study is that it goes beyond the typical examination of debt-growth dynamics that
is based on a global threshold debt/GDP ratio. The study, in recognition of the fact that a threshold
debt/GDP ratio is not a static notion, calibrates country-specific optimal debt ratio that vary with the
macro and financial contexts of countries. Another contribution of this study is that it provides
guantifiable estimates of the impact of indebtedness on investment by explicitly investigating the
empirical validity of the crowing out hypothesis in the Caribbean. It is noteworthy that this study is
not concerned with addressing the causality issue; instead, a critical examination of the nature of the
relationship between debt and growth is the focus.

The roadmap for the remainder of this paper is as follows: section two briefly reviews the theoretical
and empirical literature on the nexus between debt and economic growth. The model and the data are
discussed in section four after a brief examination of public debt and growth performances in the
selected countries. Estimation results are discussed in section five and section six addresses policy
implications. Section seven concludes.




2. LITERATURE REVIEW

Several theoretical models (see Pattillo et al, 2002 for a comprehensive review) have sought to
explain the relationship between public debt and economic growth. The theoretical models suggest
that in general, the relationship is negative, at least up to a certain threshold. This proposition has its
theoretical and intellectual linage in the debt overhang and crowding out theories. The theoretical
models posit varied channels through which debt impacts capital accumulation, and in turn economic
growth. These channels include: (i) higher long-term interest rates (Gale and Orzag, 2003; Baldacci
and Kumar, 2010); (ii) higher distortionary-type taxes in the future such as an inflation tax or
disorderly cuts in public investment (Agenor and Montiel, 1996); and (iii) uncertainty about economic
prospects and policy (Barro and Sala-i-Martin, 1995).

Incorporating the various theoretical considerations, the empirical literature is delineated along two
schools of thought; one strand deals with linear effects and the other relates to non-linear effects of
indebtedness on growth. On the former, early (during the 1990s) empirical studies (see Akram, 2012
for a comprehensive review) generally found a negative relationship between debt and economic
growth. Based on Akram’s (2012) synthesis, it appears that the negative relationship stems from the
adverse effects on capital accumulation and on TFP. Fosu’s (1996) work on Sub-Saharan African
countries estimated that on average, annual GDP growth was reduced by one percentage point in
high- debt countries. Similar to earlier studies, Fosu also reported that debt negatively affects growth
through diminishing marginal productivity of capital. Pattillo et al (2004) also found empirical
support for a negative relationship between debt and growth in a study of 61 developing countries
covering Africa, Asia, Middle East, and Latin America. However, their results were inconclusive on
the impact debt had on capital stock accumulation and as such, could not validate the crowding out
hypothesis. Recent studies also support the negative debt-growth nexus. Cheherita and Rother (2010)
observed that rising debt generally increases interest costs and create budget deficits, which reduce
public spending on key capital stocks and infrastructure that further impacts growth prospects
adversely. While a negative debt-growth nexus appears to be the consensus view in the literature, a
heavily-cited work by Clements et al (2003) showed mixed results with debt having no significant
impact on growth. However, a negative relationship was found between investment and debt service
ratios, confirming the crowding out effects of higher debt servicing.

Regarding the non-linear effect of debt on growth, authors such as Rochet (2006) have explained that
the optimal debt/GDP ratio is determined at the point at which the marginal benefit and the marginal
cost from the increase in sovereign debt equate. In other words, the point at which social welfare is
maximized in an optimization exercise. From a scan of the empirical literature, several studies have
shown that debt has a positive impact on economic growth up to a certain threshold, thereafter the
impact is adverse. Blanchard (1983) was one of the early seminal pieces that used a calibration
exercise to solve for the optimal debt/GDP ratio given the expected path for capital and net output.
The author recognized that the stock of future debt was derived from the existing debt stock and the
external current account deficit, which includes amounts for debt repayment and the trade deficit.
However, the calibration exercise failed to account for changing cost of capital as debt levels rise and
the impact of government expenditure (primarily productive spending) on the path of net output.

From a scan of the recent empirical literature, it appears that calibration exercises have become
infrequent and histograms, spline functions, and threshold estimations seem to have emerged as the
common investigation techniques into the debt-growth nexus. A few multi-country studies stand out
in these regards. Reinhart and Rogoff (2010), using histograms to examine the debt-growth link in 44
countries (including 24 emerging economies), spanning over 200 years, estimated a tipping point of
90 percent after which debt/GDP ratio adversely impacted economic growth statistically. The study
also found that countries with a debt/GDP ratio of below 40 percent grew at rate that was 4 percent
higher on average, when compared to countries with a debt/GDP ratio over 90 percent. The findings
also revealed that emerging economies have a lower debt/GDP threshold of about 60 percent.
However, Kumnar and Woo (2010) rightly pointed out that Reinhart and Rogoff’s study failed to
consider other determinants of growth and important issues such as reverse causality- that is, low
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growth leading to high debt. Additionally, as previously mentioned, Reinhart and Rogoff’s study
came under heavy criticism when it was revealed that coding errors in their dataset might have
skewed their results.

Considering other determinants of growth and applying quadratic and spline functions to a sample of
93 developing countries over the period 1969-83, Pattillo et al (2002), found that external debt had an
adverse impact on average per capita growth at ratios ranging between 35-40 percent of GDP. The
authors also reported that for the average country in the sample, doubling debt dampens economic
growth by about 0.5 to 1 percentage point. Using threshold estimations developed by Hansen (2000),
Caner et al (2010), in a study of 79 countries for the period 1980-2008, found a threshold debt/GDP
ratio of 77 percent for developed and developing countries and an even lower threshold (64 percent)
when the sample included only developing countries. Checherita and Rother (2010) using a smaller
sample of 12 European countries from 1970-2008, who found an optimal debt/GDP ratio of
90 percent, opined that economic growth is adversely affected after that debt/GDP threshold is
reached.

With respect to the Caribbean, surprisingly there has been a paucity of studies, given the high
indebtedness of many Caribbean countries. Of all the nine studies reviewed, which have been
published, six adopted linear estimations and all found an inverse relationship between debt and
growth (Blackman 1988; Boamah 1989; Holder and Prescod 1991; Schclarek and Ramon-Ballester,
2005; Caldentey, 2007; and Branch and Adderley, 2009). It is noteworthy that none of these studies
conducted tests to determine if there are crowding out effects of debt on capital stock. Applying non-
linear threshold techniques, Boamah and Moore (2009) estimated an external debt threshold of
63 percent. Beyond this point economic growth would decline regardless of the prevailing economic
policy environment. Thacker and Avecedo (2010) found that in periods of increasing debt, economic
growth was halved in the Eastern Caribbean Currency Union (ECCU), relative to periods of declining
debt. The authors estimated that a reduction in the debt/GDP ratio to 60 percent or even further to
45 percent would add 0.25 percentage point and 0.5 percentage point respectively to economic growth
in the ECCU. Using more advanced threshold estimations, Greenidge et al (2012), determined debt a
threshold for 12 Caribbean countries and found that debt is not inimical to growth when the ratio to
GDP is less than 30 percent, but becomes problematic at ratios exceeding 55-56 percent. However,
the study found statistically insignificant results at varying debt/GDP thresholds and did not analyze
the impact of debt servicing and TFP in its examination of the debt-growth nexus.

Specifically relevant to Caribbean studies, observed weaknesses in the empirical literature can be
summarized as follows: (i) most studies are descriptive in nature and follow a linear neoclassical
approach, without including modern, non-linear econometric techniques; (ii) threshold debt dynamics
techniques seemed to produce inconclusive and insignificant results; (iii) standard variables such as
debt servicing and TFP indicators have not been considered as control variables in the debt-growth
nexus; and (iv) there is inadequate discussion of the impact of rising debt on investment, in other
words, empirical tests of the crowding out hypothesis have been limited. This study addresses some
of the weaknesses in previous research in its attempts to refine existing studies on the Caribbean.




3. GROWTH AND PUBLIC DEBT PERFORMANCES IN THE CARIBBEAN:
SNAPSHOT

Performances in economic growth and public debt in the selected sample of countries have contrasted
over the years. While economic growth within and across countries has been uneven and in recent
years, decelerating, public debt has been accelerating on average, with persistent expansions in some
countries. Table 1 shows the decelerating trend in real GDP growth across countries over the past
three decades. The annual simple average rate of growth for the selected countries as a whole
moderated to 2.4 percent during 2000-12 from 3.2 percent in both the 1980s and 1990s. The weighted
average growth rate during the 2000s was 2.7 percent, compared with 2.5 percent during the 1990s
and 1.0 percent during the 1980s. The particularly low weighted average growth rate during the
1980s is mainly a result of the economic contractions in Trinidad and Tobago, which during this
period accounted for almost 40 percent of the Region’s GDP. Trinidad and Tobago, along with
Guyana and Suriname benefitted from fortuitous economic circumstances (high commaodity prices)
and structural reforms, resulting in a welcome turnaround in the mid 1990s and a consolidation of
growth in the mid 2000s, at least up until the onslaught of the global economic crisis in 2009. Growth
was interrupted in all of the sample countries in 2009 with the exception of Guyana and Suriname.
Countries are slowly recovering as evidenced by the regional annual average growth of 1.7 percent in
2012 following three consecutive years of contractions at the aggregate level.

Given the openness and external dependence of all Caribbean economies, fluctuations in output
growth tend to be frequent. The volatility of output growth as measured by the standard deviation of
real GDP growth for the sample of countries averaged 1.9 percent during the 1980s, 0.9 percent
during the 1990s, and 2.3 percent during 2000-12. At the individual country level, Antigua and
Barbuda, Grenada, St. Kitts and Nevis, and Trinidad and Tobago recorded the highest (above 4
percent) volatility in the past decade, while output fluctuations were the lowest and in fact, have been
on a persistent decline in Belize, Guyana, Jamaica, and Suriname. Per capita GDP growth has also
been uneven, with a regional annual average of 7.1 percent in 1980s, 2.1 percent in the 1990s and 4.4
percent in the 2000s. However, the weighted average real GDP per capita growth rate has been
gradually accelerating, with a weighted average growth rate of 3.3 percent in the 1980s, 4.6 percent in
the 1990s, and 5.6 percent in the 2000s. Of the 13 sample countries, four are categorised as high
income countries based on the World Bank’s per capita income group categorisation. Eight of the
countries fall into the upper middle income category and one is part of the lower middle income
group. See Appendix 1.

Table 1: Growth Performance

Real GDP Growth (%) Real Per capita GDP Growth (%)
1980-89 1990-99 2000-12 1980-89 1990-99 2000-12
Av. St.Dev #ofyears| Av. StDev #of Av. StDev #of Av StDev #of Av. StDev #of Av. St.Dev # of
of growth years of years of years of years of years of
growth growth growth growth growth
Antigua and Barbuda 6.4 3.2 9 3.4 3.4 9 1.6 6.5 9 14.7 4.1 10 3.8 1.0 9 2.2 7.0 8
The Bahamas 3.5 29 9 2.7 4.9 8 1.2 25 10 6.6 33 10 5.7 4.7 6 1.2 3.8 8
Barbados 1.8 3.1 8 0.5 3.6 7 1.2 2.6 10 79 25 10 1.8 5.5 8 3.0 4.4 10
Belize 6.9 8.6 8 5.9 4.7 10 4.4 3.4 12 6.4 6.8 8 1.8 3.6 9 3.0 3.1 12
Dominica 5.4 4.8 9 2.6 1.4 10 1.7 3.0 10 N/a N/a N/a 5.2 4.0 10 3.6 4.0 10
Grenada 4.1 4.1 9 4.4 4.0 9 23 5.2 9 10.0 4.3 10 75 3.2 9 4.3 35 12
Guyana -3.1 4.6 3 4.8 4.1 8 2.4 2.6 10 1.5 13.3 4 2.9 4.2 7 7.5 5.3 13
Jamaica 2.5 4.2 7 1L 1.9 7 0.8 1.7 10 4.2 16.0 7 7.7 9.1 7 3.8 6.1 11
St. Kitts and Nevis 5.8 4.0 9 4.1 1.9 10 2.0 4.4 9 14.2 6.2 9 9.1 115 9 29 6.1 10
St. Lucia 6.7 5.5 ¢ S5 (815 ¢ 1.6 3.6 9 11.0 9.1 10 7S 4.6 9 [315) 5.4 11
St. Vincent and the Grenadin| 5.6 3.7 10 3.6 3.4 9 2.3 3.1 9 12.0 59 9 6.3 4.5 10 11.0 1438 12
Suriname -1.8 5.7 2 0.6 3.5 6 4.4 1.8 12 N/a N/a N/a N/a N/a N/a | 10.6 9.9 12
Trinidad and Tobago -1.4 6.0 3 3.9 3.7 8 5.1 5.3 10 -2.8 14.8 4 2.1 12.2 8 11.0 1438 12
Weighed average 1.0 2.4 7 25 1.6 9 2.7 2.6 12 3.3 5.4 S| 4.6 12.2 9 5.6 14.8 12
Average 3.2 1.9 10 3.2 0.9 10 2.4 2.2 11 7.1 2.1 10 3.3 2.8 10 4.4 5.7 12

Source: Authors’ calculations based on data from World Development Indicators, 2012. N/a means unavailable.

Regarding public debt, with specific focus on the past decade (2002-12), the combined nominal stock
of the selected Caribbean countries was estimated at US$39.1 billion at end December 2012, a
61 percent increase relative to the stock at end December 2002 (Table 2). At the country level, the
elevation in the debt stock has been particularly pronounced in The Bahamas and Barbados, with a
more than doubling of the levels within the past decade. These outturns in large measure reflect the
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deteriorations in public finances in those countries, occasioned by rapid build up in expenditures.
Since 2008 and over the recessionary period up to 2010, sustained increases in debt levels have been
observed in the majority of countries. A notable exception is St. Kitts and Nevis, reflecting the
International Monetary Fund (IMF)-supported fiscal consolidation and debt restructuring programme
entered into in 2010. Guyana, which benefitted from debt forgiveness in 2006 [under the Heavily
Indebted Poor Countries (HIPC) and the Enhanced-HIPC initiatives] and as an upshot, recorded a
significant contraction in its debt stock between 2002 and 2007, has since been confronting rising debt
levels. In 2012 Guyana’s debt stock was above its pre-forgiveness levels.

Table 2: Nominal Public Debt (US$ billion)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Antigua and Barbuda 1.0 1.1 1.1 0.9 1.0 1.0 1.0 1.2 1.0 1.0 1.1
The Bahamas 1.7 19 2.0 2.2 2.3 25 2.7 3.0 35 3.9 4.2
Barbados 2.0 2.0 2.1 2.5 25 2.8 3.2 3.7 4.1 4.4 4.7
Belize 0.8 1.0 11 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.2
Dominica 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Grenada 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.9
Guyana 15 1.4 15 15 1.4 1.0 1.1 1.2 1.3 15 1.6
Jamaica 10.3 10.4 11.3 12.2 12.9 13.3 13.8 13.7 16.4 18.2 19.0
St. Kitts and Nevis 0.4 0.4 0.2 0.3 0.4 0.7 0.7 0.8 0.9 0.8 0.7
St. Lucia 0.3 0.4 0.1 0.1 0.2 0.6 0.6 0.6 0.6 0.7 0.7
St. Vincent and the Grenadines 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.5 0.5
Suriname 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.8 1.0 1.1
Trinidad and Tobago 4.6 4.9 4.6 3.8 2.7 2.2 1.4 2.2 2.3 1.6 29 |
Caribbean 24.2 25.2 25.9 26.6 26.5 27.2 275 29.6 33.8 36.0 39.1

Source: IMF, World Economic Outlook Database, October 2012.

Figure 1: Composition of Public Debt —

On the composition of public debt, Figure 1 shows Caribbean Average (Percent)
that the reliance on external debt has increased on oo O ey oo ean Average
average over time and across countries. In 2002, the

split between domestic and external debt was even
across the countries; in 2012, external debt
accounted for the larger share of total debt in seven
of the 12 sample countries. The ratio of external
debt to total debt rose during the decade from 51.3
percent on average in 2002 to an average of 55.7
percent in 2012, associated with increased reliance
on bilateral debt and multilateral financing.

2002:
External,
51.3

2002: 2012:
Domestic, External,
48.7 55.7

As a ratio of GDP, public debt has been on a steady
increase on average at the aggregate level since 2008, reversing the downtrend of the earlier part of
the decade (Figure 2). During the period 2002-07, debt/GDP ratios in the Region declined from an
average of 78.5 percent in 2002 to 63 percent in 2007. As Table 3 shows, from 2003, persistent
reductions in the debt/GDP ratios were recorded in five countries with cumulative percentage points
declines as follows: Guyana (71.4); Antigua and Barbuda (48.7); Trinidad and Tobago (33.5);
Dominica (27.3); and Suriname (22.6). Guyana and Dominica benefitted from debt forgiveness and
debt restructuring respectively, while Antigua and Barbuda gained from both debt forgiveness and
restructuring. Rapid GDP growth, averaging 9.0 percent and 6.0 percent in Trinidad and Tobago and
Suriname respectively contributed to the fall in their debt/GDP ratios. During the period 2008-12, the
debt/GDP ratios increased on aggregate from an average of 68 percent in 2008 to an average of 82
percent in 2012, mainly due to the effects of the global financial crisis. Overall, at the country level,
at end 2012, the debt/GDP ratio was higher relative to the ratio in 2002 in seven of the 13 sample
countries, with a cumulative increase of 176 percentage points (Figure 3).

Throughout the decade, The Bahamas, Barbados, St. Kitts and Nevis, St. Lucia and St. Vincent and
the Grenadines recorded sustained increases in their debt/GDP ratios at varying intervals during the
sample period. As Table 3 shows, the debt/GDP ratios expanded persistently in The Bahamas (entire
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decade: 2002-12), Barbados (2007-12), St. Kitts and Nevis and St. Lucia (2008-12), and Grenada
(2009-12). A debt decomposition analysis (results not shown for brevity) shows that cumulatively,
the main contributors to the increases in the debt/GDP ratios have been modest GDP growth,
deteriorating primary deficits and rising interest rates. It is noteworthy that in some countries where
GDP growth rates have been particularly tepid (The Bahamas, Barbados, and St. Lucia especially),
have been those with the highest percentage point increases in their debt ratios.

The variation between commodity exporting countries and tourism-intensive countries is noteworthy.
In the main commodity exporting countries (Belize, Guyana, Suriname, and Trinidad and Tobago) the
average debt/GDP ratio in 2012 (50 percent) was 31 percentage points lower than the average ratio at
the start of the decade, representing an annual average decline of 3.4 percentage points. In the major
tourism-intensive countries (Antigua and Barbuda, The Bahamas, Barbados, Dominica, Grenada,
Jamaica, St. Kitts and Nevis, St. Lucia, and St. Vincent and the Grenadines), the average debt/GDP
ratio increased by 13 percentage points to 97 percent between 2002 and 2012, with a annul average
expansion of 2 percentage points. The crisis had significant negative spillovers in tourism-dependent
countries, while in contrast, commaodity exporters fared better after the crisis, benefitting from a boom
in commaodity prices.

Figure 2: Public Debt — Caribbean Figure 3: Public Debt-to-GDP (Percent)

Public Debt - Caribbean Public Debt-to-GDP (Percent)

Trinidad and Tobago
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Table 3: Public Debt-to-GDP (Percentage Point Change)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Antigua and Barbuda 14.8 -14 -4.1 -27.5 -4.2 -11.6 -1.9 25.2 -11.4 2.8 4.4
The Bahamas 1.0 1.6 18 0.5 0.2 14 1.8 53 7.3 4.0 31
Barbados 37 -0.5 =22 19 -32 g3 10.2 10.6 13.1 6.2 14
Belize 5.2 13.3 0.0 -0.9 -8.8 -4.9 -8.2 31 2.0 -2.0 -1.6
Dominica -1.7 -39 -8.8 -39 -4.7 -5.9 -7.6 -1.0 5.6 13 21
Grenada 34.1 0.3 15.4 -6.2 45 -3.7 -5.2 134 58 iLE 1.7
Guyana 1.7 1189 =183 -25 -22.6 -33.2 1.8 32 04 -0.1 -4.8
Jamaica 10.4 4.7 -3.2 -0.6 -2.3 -2.3 11.4 15.0 1.8 -3.0 34
St. Kitts and Nevis 14.7 22.7 12.8 3.9 -14.6 -11.3 -3.0 175 154 -9.5 -9.4
St. Lucia 11.8 -3.3 45 23 -4.0 -3.6 0.9 4.2 4.8 45 9.0
St. Vincent and the Grenadines 1.0 17 51 25 -2.8 -8.1 14 7.8 2.0 13 0.2
Suriname 0.2 -6.3 -2.3 -25 -4.9 -6.5 -1.8 -0.1 3.0 0.6 -0.5
Trinidad and Tobago 2.6 -5.9 -8.0 -8.3 -4.3 -7.0 -4.0 8.6 5.0 -34 4.0
Commodity Exporters 15 -8.0 -39 -45 -10.6 -15.6 -1.4 39 2.8 -1.0 -0.4
Tourism Exporters 8.6 3.2 1.9 -25 -3.6 -4.3 0.0 9.2 4.2 0.6 1.3

Source: Authors” calculation based on data from Caribbean Development Bank 2012.




Figure 4: External Debt

L . (Percent of Total Exports)
Zeroing in on the external debt burden, as Figure

4 shows, the ratio of total external debt to total o Total External Debt
exports of goods and services has generally been

on a downward trajectory in the commodity 2
exporting countries in the past decade. The ratio
fell to an average of 126.8 percent in 2012 from
the average of 190.5 percent in 2002, reflecting
increased export earnings from rising commodity
prices. Contrastingly, in the tourism-dependant
countries, the ratio was on a steady uptrend
throughout the decade, up until 2011, increasing ——Caribbean Average -+ Commodity Exporters = ==Tourism Exporters
from an average of 144.8 percent in 2002 to an
average of 208.5 percent in 2011 before falling to an average of 174.8 percent in 2012. At the
aggregate level, the regional average ratio was 155 percent in 2012, 13 percentage points below the
average at the start of the decade. On average, the debt service to exports ratio for the Caribbean
countries has followed a relatively stable trend, fluctuating between 9.0 percent and 18 percent,
although experiencing strong spikes in 2002, 2004, and 2007. However, since 2010, the average ratio
has steadily declined.
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Figure 5: Per capita GDP Growth and
Public Debt (Average, 2002-2012)

Overall, Figure 5 suggests that there is a negative : )
relationship between GDP per capita growth and P s so0s oty o
the ratio of public debt/GDP on average, across
the selected Caribbean countries. The majority of
countries cluster in the low-growth (2-3 percent)
and high-debt (70-100 percent of GDP) ranges.
Indeed, there are variations across the Region.
Suriname and Trinidad and Tobago distinguish
themselves in the high-growth (above 4 percent)
and low-debt (below 60 percent of GDP) ranges,
while The Bahamas stands out with a low average 0 ) 4 6 8 10 1
per capita growth (around 1percent) and low debt Per capita GDP Growth

burden (less than 60 percent of GDP). However, it is noteworthy that The Bahamas has the highest
per capita income level in the Caribbean (US$23,719 in 2012). It is also worth mentioning that
Guyana has experienced rapid per capita growth during the decade and though above 80 percent of
GDP, its debt burden has been eased significantly since 2002, following debt forgiveness in 2006.
While the graphical representation is instructive, a formal empirical inquiry into the nature of the
relationship between debt and growth is required. This is the focus of the next section.
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4, ESTIMATION MODELS, ECONOMETRIC METHOD, AND DATA
41.1 The Debt-Growth Model

To understand the impact of debt on economic growth in the selected Caribbean countries, an
integrated neoclassical growth approach is used that incorporates public debt in the production
function. The real per capita growth model employs the factors of production: L as raw labour input,
K as capital stock and H as human capital (Clements et al 2003). The marginal contributions of
these variables (L, K, H) to output (Y,) are expected to decrease as additions in the stock of debt (D)

consume a larger portion of economic output. Understanding the impact on economic growth
depends not only on TFP proxies but other variables relating to debt servicing capabilities. Increases
in debt over time create an overhang and deep uncertainty as countries struggle to match future
income streams with contractual debt. Recognizing also that the effects of debt on economic growth
would be higher when the indirect effects of capital stock accumulations, government consumption,
debt service levels, and openness of these economies are considered, our model adopts proxies for
these variables. Debt is expressed as a percentage of GDP for completeness.

The debt-growth model for this study is specified as:
A(9) = H19t_1 + ZaAQH +oy,+e (1)

where (¢) = [labour input, capital stock, human capital, government consumption, openness, debt
service and the debt/GDP ratio] is a data vector explaining the real output relationship with all
independent variables. It determines the elasticities of real output with respect to the independent

variables by the factor y, (1-a — f3) as stated by Clements et al (2003). The y,is a vector of
deterministic variables and the random term e, is expected to be white noise.

4.1.2 The Threshold Debt Model

Hansen (1996, 2000) developed a methodology to test threshold debt/GDP ratios. The essence of
Hansen's method is detailed in Equation 2:

G =% Q-1 *)(Dit -D*)+ ‘9277ilt3*(Dit_D*) + @8 +ey, 2)

Where D* is the threshold debt/GDP ratio, 7 is a variable that takes the value of 1 if the debt/GDP

ratio exceeds D* and zero otherwise. D* is estimated from the standard errors of each individual
parameter, as the coefficient of the estimated debt/GDP ratio turns from positive to negative in a
threshold search. & is the vector of variables that explain the real output relationship and are
estimated when the debt is above and below the estimated threshold. The estimation of Equation 2
implies computing the lowest or minimal sequence of residual sum of squares (RSS) for debt
thresholds ranging in our data series from the lowest debt/GDP ratio [D = 16 percent (Suriname) to

the high of D = 164 percent (St. Kitts and Nevis)]. Bootstrapping techniques are used to determine
the statistical significant levels of the asymptotic distribution of the t-statistic, which is non-standard.
Inferences of the impact of debt on per capita growth were developed for the panel and individual
countries following Greenidge et al (2012) and Khan and Senhadji (2000).

4.1.3 The Crowding-Out Effect Model

To understand the impact of debt on capital stock accumulation or the crowding-out effect, a model is
developed that explains the relationship between capital stock and a data vector of variables including,
public debt, debt service, TFP proxies (school enrolments and labour force participation), government
consumption, and openness. The model is specified as:
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A(w) = Ha)t—l + ZaAa)t—l +oy +6 3)

where (@) is a data vector of variables that explain the crowding-out relationship. The variables
include labour input, real output growth, human capital, fiscal balances, openness, debt service levels
and the debt/GDP ratio. The elasticities of capital stock with respect to these variables are determined

by the factor 7, (1-a — ) as previously stated and again the y, is a vector of deterministic variables,
and the random term e, is expected to be white noise.

4.1.4  The Modified Blanchard Model — Determining Optimal Debt/GDP Ratio

Blanchard (1983) developed a calibration exercise to solve for optimal debt/GDP ratio given the
expected path for capital and net output. In Blanchard’s model, the stock of future debt is derived
from the existing debt stock and the external current account deficit. The current account deficit
includes amounts for debt repayment and the trade deficit of which net output is derived. To
understand this solution, capital accumulation is first derived following the net output paths, then
solutions are derived for total consumption and the external current account deficit, after defining the
utility, production, capital accumulation, and adjustment cost functions to be employed (Blanchard
1983). However, the calibration exercise failed to account for changing cost of capital as debt levels
rise and the impact of government expenditure (primarily productive spending) on the path of net
output. Our model builds on Blanchard’s by considering changes in the cost of capital as debt
accumulates.

The Blanchard model starts with a utility function, defined as: = Iz a)(Ct).e'“.e"‘dt , Where Ct =

t
consumption at time t, ? = rate of time preference, Clge population size at time t,”? =" s the
changing and exogenous interest rate, which is also greater than the population size. The production

— " %
function is:Y =F(n.¢e ), where = capital stock, ¥ = technology growth, e - effective amount

1 i 1i
s(+) s(-) o
of labor input. The adjustment cost function is given by: [1L + 7 ]assuming that 77 =</
dn, I
d,
where the change in capital stock is given by ™'t il

To find the solution, we start solving for capital accumulation, and then solve for consumption and the
current account. Given the specifications stated above, we solve for the first order conditions and
characterize investment and capital accumulation respectively as:

g, -~

+Pt ), @)
do, 1 1 2
=(r+ T)O-t —1ff (77'[)_ 7l(o-t -1)
dt 2 (5)
where (4) and (5) are differential equations with unknowns, which can be solved independently of the
dr, _ do, _
other equations. In the steady state, dt dt . To analyze the investment and capital

dynamics, we linearize (4) and (5) around the steady state to derive output @, =1t (17,)

Next, consumption is solved for with exogenously determined government spending with:
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c, =rb, +r| (v —n,—0- ,n))e"dt.  The trade balance is derived by subtracting
t b e 714 Y
0

consumption, exogenously determined government spending, investment and its residual cost from

output: tod, =¢, +6, +k('t’77t)_a)t. The current account deficit is obtained next by including the

country’s debt repayments to the existing trade deficit. The debt/GDP ratio evolves from the current
debt level plus the external current account deficit. The current account deficit is given by:

cad, =tbd, +(r —v— p)b,. The debt/GDP ratio: b,,, =b, +cad,.

Our modified version of Blanchard (1983) model recognizes the changing cost of capital as debt
levels are accumulated, as well as the impact on net output and trade balances from productive
government expenditure. The variables estimated in the model, include net output, capital
accumulation, government consumption, TFP variables (including labour participation and human
capital proxy) and an openness indicator derived from a measure of both exports and imports. Similar
variables are used in our empirical investigations of the debt-growth nexus, threshold dynamics, and
crowding out effects in the selected Caribbean countries. In our calibration exercise, the simulated
optimal debts ratios are compared from the same starting point as the actual debt ratios to cover the
data period 1990 to 2012. The calibrated optimal debt/GDP ratio varies depending on certain country
characteristics, such as the initial debt level and the interest rates. For simplicity, we assume that in
all countries, the initial actual debt/GDP ratio is equal to the optimal ratio.

415 Parameters

The calibrated parameters are set as follows. Technology is set to v =0.06, which is similar to that
used by Malley (2004) for the country of Ireland, which assumed a Hicks neutral technological
progress parameter of 6.095. Mourmouras and Ranzagas (2008) assume the parameter to be 2.27
percent, equal to the average annualized growth rate of labor productivity in 11 developed countries
between 1870 and 1990. Fuentes and Mies (2012) assume the parameter to be 2.2 percent, which was
the average per capita growth rate in the United States (US) between 1960 and 2006. The population
growth rate is set to p= 0.01, which is the same used by Mourmouras and Ranzagas. The

depreciation rate is assigned a value of ¢ = 0.10, the same used by Roache (2006) for a group of
seven Caribbean countries. The parameter is also similar to the 0.08 used by Hevia and Loayza
(2013) and Klenow and Rodriguez-Clare (2005). Other studies assume a lower value ranging
between 0.02 and 0.03, such as Malley and Fuentes and Mies. Capital is assumed to be
a= 0.25, similar to the value of 0.2342 used by Malley, although other studies use a slightly higher
value within the range of 0.25 and 0.35. Mourmouras and Ranzagas) assumed a to be a 1/3, and
Fuentes and Mies assigned 0.35 for the US economy. Hevia and Loayza also assumed it to be 0.35
for the economy of Sri Lanka, based on an average across countries that Bernanke and Gurkaynak
(2002) obtained using adjusted factor payment data. The initial capital is assumed to be 1, which is
similar to the 1.314 value used by Hevia and Loayza for Sri Lanka. The parameter in the adjustment
cost function is also assumed to be 1. The steady-state normalized debt is approximated as implied by
the Blanchard (1983) exercise and varies in the different Caribbean countries. Interest rates are also
country specific.

4.2 The Econometric Method: Debt-Growth Dynamics (Using PDOLS)

Using the method developed by Kao and Chang (2000) and Mark and Sul (2003), this study uses
PDOLS to derive the long and short-run estimates in the debt-growth investigation in the sample of
Caribbean countries. Pioneered by Saikkonnen (1991) and generalized by Stock and Watson (1993),
the econometrics technique allows for the estimation of a mixture of I(I) and 1(0) variables, is robust
in testing small samples, and avoids endogeneity. Normally, when applying PDOLS, the stochastic
nature of the variables is tested using procedures developed by (i) Levin, Lin and Chu (LLC) (2002)
and Breitung (2002), which both have a common unit root process as the null hypothesis; (ii) Lm,
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Pesaran and Shin (IPS) (2003) and Augmented Dickey Fuller — Fisher Chi square (ADF), which both
have individual unit root processes as the null hypothesis; and (iii) the Hadri z — statistic, which has a
null hypothesis of no unit root.

Co-integration tests are completed if the variables are non-stationary and usually the residual-based
panel and group statistics tests of Pedroni (1999) are applied after the cross sectional dependence and
linearity of the variables are examined. Using the cross-section dependence tests developed by
Pesaran (2007), where the Augmented Dickey Fuller and standard Dickey Fuller tests are combined
with cross section averages of lagged levels and first differences of the series. Recognizing that the
growth model is normally non-linear in nature (Greenidge et al 2012), simple tests of non-linearity are
carried out using the Wald statistic (Harvey and Leybourne 2007):

RSS, —RSS,
t RSS, /T
where RSS, and RSS, are the residual sum of squares from the unrestricted and restricted OLS

regressions respectively. Finally, panel dynamic method is used to determine the short and long-run
factors influencing economic growth and capital stock accumulation. As annualized data are used in
this study, the model begins with two leads and lags on the first difference of the variables in order to
obtain a parsimonious representation of the regression equations. Statistically significant variables are
retained in the models.

The estimation of the long-run relationship for Equation (1) is based on the following regression:

K
Y, =a, + BX, + Z¢X}_l + e
)
where X is a vector of all explanatory variables, X* is a subset of 1(1) variables of X, 3 is a vector of

long-run coefficients and e is a well-behaved error term. The leads and lags of the first differenced
1(1) regressors are included to deal with the problems of endogeneity and autocorrelation.

To investigate the short-run dynamics, the estimates from Equation (6) are used to derive a general
error correction model of the form:

AY, =p, + ZﬂL AYy, + ZﬂzAth—l + ZIBSZH + Z¢(Yt—l —PXa)+u (7
=1 10 1=0 i-1

Changes in per capita GDP growth are a function of its past, lagged first difference non-stationary
variables (X'), lagged stationary variables (Z) and the lagged error correction term. The short-run

effects are captured by BB rand while the rate at which per capita GDP readjusts to steady state
after disequilibrium has occurred is given by ?

4.3 Data

The data used in this paper cover the period 1990 to 2012, for all of the sample countries. Data were
obtained from the World Development Indicators, 2012 and IMF’s World Economic Outlook
Database, October 2012. In testing the debt-growth relationship, the dependent variable is per capita
GDP growth (Y) and the independent variables are: debt’’GDP ratio (DG); derived estimates of
capital stock using the perpetual inventory method (PIM)*: secondary school enrolment as a proxy for
human capital (HK); labour force participation rate (LF); government consumption as a percentage of
GDP (GC); openness indicator (OP) (derived from adding export and imports, both expressed as a
share of GDP); and debt service ratio (DS) (derived from expressing debt service payments as a share

® Total debt (central government plus contingent liabilities).
* Capital stock data are derived from gross investment flows multiplied by an assumed depreciation rate of
10 percent.
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of export of goods and services). When testing for the crowding out effects on investment, the
independent variables become the debt variable indicators (DG, DS), Y, TFP variables (HK, LF), GC,
and OP. Descriptive statistics of the series are shown in Appendix 2. All stochastic, cross
dependency, linearity, cointegration and panel threshold test results are available upon request from
the authors.




5. ESTIMATION RESULTS
51 The Modified Blanchard Model — Determining Optimal Debt Ratios

The results of the modified calibration exercise show that in Jamaica, Grenada, and St. Kitts and
Nevis, the actual debt/GDP ratios are higher than the calibrated optimal ratios (Figures 6-8).

Jamaica

In the period 2001-2003, Jamaica’s actual debt/GDP [160 - Figure 6: Debt/GDP

ratio started increasing, deviating from its optimal, a |140 -

possible explanation being the lower tourism receipts |120 -

following the 9/11 event. Then, in the period from 100 -

2004-2007, Jamaica’s actual debt/GDP ratio started to | so -
slowly decrease, although it was still above the optimal | ¢ -
ratio. On average, the actual debt/GDP ratio was 11.3 | 4 -
percentage points above the optimal ratio during 2004- | ,, |
2007.  After the economic crisis, which first hit | ‘ ‘ ‘ ‘ ‘ ‘
financial markets in 2008 and subsequently impacted 2000 2002 2004 2006 2008 2010 2012
the real sector, Jamaica experienced a huge decline in tourism receipts and remittances, which would
have influenced the deviation between actual and optimal debt/GDP ratios. In 2008, the difference

between the ratios increased to 25.5 percentage points, and in 2010 it reached 43.4 percentage points.

—— Actual Debt

——Optimal Debt

St. Kitts and Nevis

Starting at a debt/GDP ratio of 97 percent in 2000, |[180 Figure 7: Debt/GDP
St. Kitts and Nevis’ optimal debt path suggested a |0 - St Kits and Nevis
relatively stable path, which should have fluctuated in |4 |
the narrow range of 104.3 percent and 98 percent in the
period 2001-2012. Instead, the country’s actual
debt/GDP ratio has reached more than 160 percent®, and
its average difference with the optimal ratio has been 37
percentage points, with the largest deviations being in |
2005 and 2010. Both of these maximums have probably | 4
come as a result of the external shocks that impacted its
tourism-intensive economy, first from the 9/11 event in the US in 2001 and then due to the economic
crisis of 2009. Importantly also, acute fiscal deficits for much of the 2000s would have also
contributed to the wedge between the actual and optimal ratios.

120 -

100 -
80 - —Actual Debt — Optimal Debt

2000 2002 2004 2006 2008 2010 2012

Grenada

As opposed to Jamaica and St Kitts and Nevis, Grenada % Figure 8: DebUGDP
started with a much lower debt/GDP ratio of 41 percent. |10 -

However, the country’s debt/GDP ratio has increased
above the suggested optimum throughout the years. On
average, Grenada’s actual debt/GDP ratio has been 13.4 | 60 -
percentage points higher than the optimal, with the |, |
highest deviations being during the years 2004 (26
percentage points) and 2010 (20 percentage points).
This was probably due to reconstruction spending from | o
hurricanes Ivan in 2004 and Emily in 2005 and the

80 -

—Actual Debt — Optimal Debt
20 -

2000 2002 2004 2006 2008 2010 2012

effects of the economic crisis in 2010.

® Debt data used in this study are prior to the revised data published following St Kitts and Nevis’ debt
restructuring in 2011.
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Regarding some of the other countries, in particular: The Bahamas, Belize; Dominica; Guyana;
St. Vincent and the Grenadines; Suriname; St. Lucia and Trinidad and Tobago, actual debt/GDP ratios
are below their calibrated optimal (Figures 10-21). An interpretation of this finding is that these
countries are perhaps at the moment not facing a solvency issue given relatively lower debt burdens.
However, weak growth prospects (except Guyana, Suriname and Trinidad and Tobago) could increase
risks of debt distress.

110 - Figure 9: Debt/GDP 80 1 Figure 10: Debt/GDP
Belize The Bahamas
70
100 60 -
90 | 50 -
40 -
80 - ——Actual Debt 30 -
70 1 ——Optimal Debt 20 - — Actual Debt
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120 4 Figure 11: Debt/GDP . P
Dominica 140 Figure 12: Debt/GDP
Guyana
100 - 120
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For Antigua and Barbuda and Barbados, the estimated optimal debt/GDP ratios have been above the
actual ratios since the onset of the global economic crisis in 2009 (Figures 17 and 18).




Antigua and Barbuda

Antigua and Barbuda started with a debt/GDP ratio of 140 - Figure 17: Debt/GDP
108 percent in 2000. The simulated path for the optimal Antigua and Barbuda
ratio suggested an initial increase in debt of up to 129 |, |
percent of GDP in the early years, followed by a
subsequent decrease. In the period 2000-2008, the
country’s debt/GDP ratio followed more or less this
pattern. In fact, the country’s actual debt/GDP ratio was —— Actual Debt

well below the optimal before 2009. On average, before | * | __ o i pent
the economic crisis, the country’s actual debt/GDP ratio
was 14 percentage points below the optimal. However, | 6o
after the economic crisis, the country’s actual ratio rose
significantly, and by 2012, the actual ratio was already 22 percentage points higher than the optimal
ratio, reflecting the decreasing tourism receipts, remittances, FDI inflows, and fiscal revenues.

100 -

2001 2003 2005 2007 2009 2011

Barbados

In 2000, Barbados had a relatively low debt/GDP ratio of 120 Figure 18: Debt/GDP
53 percent, and its optimal path suggested it be gradually Barbados
increasing throughout the decade. Barbados’ actual | —Actual Debt

debt/GDP ratio followed a relatively stable trend, even 10

declining during some years. On average, Barbados’
actual debt/GDP ratio was 10 percentage points below the | 80 7
optimal ratio during the period 2000-2009, with the largest
deviation being in 2006 (20.6 percentage points). After | 6o -
the economic crisis, Barbados’ debt/ GDP ratio increased
drastically, and by 2012 the country’s actual ratio was 17 | ,, ‘ ‘ ‘ ‘ ‘
percentage points above the optimal, reflecting acute fiscal 2001 2003 2005 2007 2009 2011

——Optimal Debt

deficits resulting from falling public revenues.

5.2 Debt Growth Nexus Approach — Using PDOLS

The results of the PDOLS estimations show a negative relationship between economic growth and
high indebtedness. As shown in Table 4, the estimated coefficients are statistically significant and
carry signs that are theoretically and realistically sound. Economic growth is adversely impacted by
debt/GDP ratio (-0.25) and debt servicing (-0.146) and positively by gross capital formation proxied
by investment as a percentage of GDP (0.18), and the openness indicator (0.27). The model is well
specified and shows no evidence of auto-correlation, heteroskedasticity and non-normal residual
results. Our findings of a negative debt-growth link are similar those of Greenidge et al (2012) and
Clements et al (2003). However, Greenidge et al did not incorporate debt service and TFP variables
in the assessment of the debt-growth nexus.

From the panel results, the negative impact of debt variables on per capita growth was amplified with
the inclusion of the openness variable. The government consumption variable and the TFP variables
(human capital and labur force participation) were found to be insignificant. These results are not
surprising.  Previous authors have also indicated that government consumption as a proxy of
expenditure is not a long-run contributor to economic growth and is mostly used as a stimulus to
short-run economic activity (Kumar and Woo 2010). Regarding the TFP variables, Pattillo et al
(2002) argued that for low income countries, such as those in the Caribbean, modest educational
attainment as proxied in human capital by secondary school enrolment is not expected to have a
significant sustainable impact on economic output neither is size and participation rate of the labour
force, as these countries on average traditionally spend a relatively low level of current budget on
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education and its associated facilities. Beyond trying to rationalise the insignificant finding, the result
is perhaps a manifestation of the limitations of small sample size empirics.

Table 4: Panel Long-Run Coefficients of Real Per Capita Gross Domestic Product

Y, = -0.25DG - 0.146 DS +0.18 IN + 0.272 OP

(-2.95%**)  (-2.62***) (2.63***) (4.561***)
Diagnostic Tests:
R2 =028 R?=0263 F=10.51 DW =1.95 NORM = 4.710
AR =0.235 ARCH=0.128 HET =0.935 RESET =1.62

Note: t- statistics of regressors are shown in parentheses.. ***, ** and * indicates significance at the 1, 5 and 10 percent
level of testing, respectively. However, all diagnostics tests are performed at the Spercent level of testing. R? is the

coefficient of determination, R2 is the coefficient of determination adjusted for degrees of freedom, F is the F- Statistic
for the joint significance of the explanatory variables. DW is the Durbin Watson statistic and the NORM is the test for
normality of the residuals based on the Jarque- Bera test statistics. AR is the Lagrange multiplier test for residual
autocorrelation and ARCH is the autoregressive conditional heterscedasticity. ~ HET is the unconditional
heteroscedasticity test based on the regression of squared residuals. Finally, RESET = Ramsey test for functional form
mis-specification.

The results of the short-run model are reported in Table 5, with the error correction term (ECT) of
-0.72; suggesting that it would take real GDP per capita approximately just over one period to return
to equilibrium after a shock. The model appears well specified and contains no non-normal results.
The short-run or error correction model (ECM) shows that debt/GDP and debt service ratios have a
negative impact on real output, a similar result to the long-run findings, while investment |,
government consumption and labour force participation have a positive impact and openness and the
human capital indicators were insignificant in the short-run model.

Table 5: Panel Short-Run Model of Real per capita Gross Domestic Product

AY, =-0349ADG-0.1688 ADS + 1.448 AGC, ,
(-3.188***)  (-1.755%)  (4.034***)
0.1391ALF,, +0.284 AIN-0.7248 ECT
(2.02**) (2.069**)  (-4.975***)
Diagnostic Tests:
R2 =0.429 R?=0.411 F=113 DW =2.047 NORM = 3.892
AR=186 ARCH=0.65 HET =0.253 RESET =1.27

Note: t- statistics of regressors are shown in parentheses.. ***, ** and * indicates significance at the 1, 5 and 10 percent
level of testing, respectively. However, all diagnostics tests are performed at the Spercent level of testing. A is the first

difference operator. R? is the coefficient of determination, R2 is the coefficient of determination adjusted for degrees
of freedom, F is the F- Statistic for the joint significance of the explanatory variables. DW is the Durbin Watson statistic
and the NORM is the test for normality of the residuals based on the Jarque- Bera test statistics. AR is the Lagrange
multiplier test for residual autocorrelation and ARCH is the autoregressive conditional heterscedasticity. HET is the
unconditional heteroscedasticity test based on the regression of squared residuals. Finally, RESET = Ramsey test for
functional form mis-specification.

5.3 Threshold Debt Dynamics

Using Equation 2 to calculate the threshold debt/GDP ratio that optimizes the sequence of RSS for the
panel of Caribbean countries, the test results (Table 6) show a threshold debt/GDP ratio of
61 percent that is statistically significant.
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Table 6: Estimated Threshold Debt/GDP Ratio: Panel

Panel Search Range for Optimal Likelihood Critical Significan
Thresholds Threshold Raito Value ce Level
(percent)
Sample {16, 17, 18, 61 12.72 6.94 0.0001
Countries 19,......... , 164}

The second column provides the range over which the threshold search was done: from the lowest
debt/ GDP ratio recorded in the data set of 16 percent (Suriname) in 2009 to 164 percent (St. Kitts and
Nevis) in 2010 , by increments of 1 percent, which provided approximately 149 panel regressions of
Equation 2. The minimization of the RSS vector occurred at the debt/GDP ratio of 61 percent. A
global debt/GDP threshold is estimated because degrees of freedom limitation does not allow for the
estimation of individual country threshold debt ratios using the PDOLS technique. Hence, the
calibration exercise using the modified Blanchard model derives country-specific optimal debt ratios
in recognition of the fact that the optimal debt/GDP ratio changes with the macro and financial
context of countries. However, the global threshold result is instructive and offers broad insights of
what a tipping point for the debt/GDP ratio could be when heterogeneities are eschewed.

The estimation of the confidence region or level around the estimated threshold debt/GDP ratio was
done using the likelihood ratio (LR) in Equation 2. If the LR reached or approached the zero level,
then the debt/GDP threshold estimate was deemed to be substantially and significantly different from
other potential threshold estimates, and the confidence levels with respect to the threshold estimate
would be considered high (Hansen 2000). The confidence region for the panel of Caribbean countries
was relatively narrow and implied that an acceptably robust threshold estimate. In comparison to
other studies conducted on Caribbean countries, Greenidge et al (2012) found a threshold level of
55-56 percent. However, the authors did not include TFP and debt service variables in the assessment
of the debt-growth link, while Boamah and Moore (2009) found an external debt threshold of
approximately 63 percent.

The loss in real per capita GDP from the influence of debt variables are inferred from the coefficients
in the long-run sustainable equations for each economy (results are available upon request), which
estimated losses in real per capita GDP growth once the debt/GDP threshold is reached as shown in
Table 7.

Table 7: Inferred Annual Loss in Real per capita GDP Growth beyond Debt Threshold

Antigua and Barbuda 1.36
The Bahamas 0.78
Barbados 1.02
Belize 1.47
Dominica 1.14
Grenada 3.18
Guyana -5.40
Jamaica 2.85
St. Kitts and Nevis 2.93
Saint Lucia 1.78
St. Vincent and the Grenadines 1.05
Suriname -5.90
Trinidad and Tobago -0.40
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The results suggest that in Guyana, Suriname, and Trinidad and Tobago real per capita growth has not
been adversely given relatively light debt burdens. In 2012, these three countries had debt/ GDP
ratios below the estimated threshold for the panel: Guyana 60 percent, Suriname 18 percent, and
Trinidad and Tobago 36 percent. Moreover, these economies continue to grow at relatively fast rates
in comparison to most of their peers. This appears largely due to the availability of the rich
resource-based structure and commodity prices for gold, oil, and lately bauxite/aluminium ore prices.
For the remaining countries, the inferred loss in annual real GDP growth range from 0.78 percentage
points in The Bahamas to 3.18 percentage points in Grenada. The Bahamas represents an interesting
case, since its debt burden is marginally decreasing its growth rate even when its debt/GDP ratio (53
percent) is below the estimated threshold. The optimal debt/GDP ratio of 61 percent is the estimation
for the panel of countries, so this might not always coincide or be close to the estimated optimal for
the individual country, which in this case is The Bahamas.

5.4:  Crowding Out Effects

Using PDOLS to check the impact of debt on total investment, the results show (Table 8) that in the
long run the variables: debt/GDP ratio; debt service; openness; and real per capita GDP growth are
statistically significant. The debt/GDP and debt service ratios both have a negative impact on
investment beyond the 61percent debt/GDP threshold, supporting the hypothesis of investment being
crowded out with increasing indebtedness. The impact of openness and real GDP variables are
positive and support the theory that expanding levels of income and greater trade openness are
positively correlated to investment levels in developing and emerging economies. The results are
somewhat similar to those derived by Clements et al (2003), who found that debt service crowds out
investment.

Table 8: Panel Long-Run Coefficients of Investment

IN= -0.40DG - 0.075DS + 0.105Y + 0.59 OP
(-9.65%%%) (-2.94%**) (4.98%**) (4.108***)

Diagnostic Tests:
R? =0.345 R®=0.339 F=1592 DW =2.02 NORM = 6.43

AR =0.105 ARCH=0.67 HET =0.234 RESET =1.18

Note: t- statistics of regressors are shown in parentheses.. ***, ** and * indicates significance at the 1, 5 and 10 percent
level of testing, respectively. However, all diagnostics tests are performed at the 5Spercent level of testing. R2 is the

coefficient of determination, R2 is the coefficient of determination adjusted for degrees of freedom, F is the F- Statistic for
the joint significance of the explanatory variables. DW is the Durbin Watson statistic and the NORM is the test for
normality of the residuals based on the Jarque- Bera test statistics. AR is the Lagrange multiplier test for residual
autocorrelation and ARCH is the autoregressive conditional heterscedasticity. HET is the unconditional heteroscedasticity
test based on the regression of squared residuals. Finally, RESET = Ramsey test for functional form mis-specification.

The short-run model with a correctly specified ECT of -0.264, shows that investment is negatively
impacted by debt and debt service, but positively by the openness and the human capital indicators.




6. POLICY IMPLICATIONS

The salient findings of this research have policy implications for Caribbean governments. First, the
negative debt-growth relationship reinforces the point that government borrowing must be done not
only on terms that are consistent with entrenching debt sustainability, but also on terms that yields
growth dividends in the long run through investments in education and quality infrastructure. In other
words, debt should be accumulated to finance investments that serve the development needs of
countries as opposed to meet short-term demands of governments. Accordingly, debt should be used
to crowd-in and not crowd-out investment.

Secondly, for countries where the actual debt/GDP ratio exceeds or is close to exceeding the
calibrated optimal and the estimated threshold, governments must move decisively to address the
imperatives of fiscal consolidation and debt reduction, through comprehensive reforms that tackle
both expenditure and revenue. For countries where the actual debt/GDP ratio is below the calibrated
optimal, the result does not imply that these countries have space to implement expansionary fiscal
policies, especially given their vulnerabilities (as is the case with the other countries) to external
economic shocks and natural events. These vulnerabilities necessitate the pursuit and maintenance of
a tight fiscal regime. Indeed, prudent fiscal management should continuously be implemented
through the consistent modernization of the public sector and reforms of expenditure control systems,
revenue collection and administration methods, and debt management frameworks. Additionally,
structural/fiscal reforms that target improvements in budget credibility (both formulation and
execution) are also imperative. Pursing prudent fiscal/debt management cannot be limited only to the
central government must also include state-owned entities. Specifically, with regards to debt
management, most of the countries need to actively pursue endgame options that include one or more
of the following: restructuring that entails postponement of amortization payments and/or interest
payments relief; debt swaps; full participation for some countries in the MDRI programme; and debt
forgiveness. Finally and importantly, reforms aimed at achieving fiscal and debt sustainability must
be complemented by policies to enhance national productivity and competiveness and by extension,
economic growth.




7. CONCLUSION

Using a modified version of Blanchard’s (1983) model the optimal debt/GDP ratio was calculated for
individual Caribbean countries, and compared to the actual ratio. The debt/GDP ratio in Jamaica,
Grenada and St. Kitts and Nevis were found to be above what the model calibrates as optimal.
Additionally, since the global financial crisis and recession of 2009, actual debt/GDP ratios of
Antigua and Barbuda and Barbados have been above the calibrated optimal, while the actual
debt/GDP ratio of St. Lucia was just at its optimal point. Taken together, a global debt/GDP tipping
point of 61 percent was estimated for the sample countries. An empirical inquiry was also carried out
to better understand the debt-growth link when taking into account several control variables such as,
the external debt service ratio, TFP proxies as well as government spending and openness variables.
The results show that the debt variables have a negative impact on economic growth, and this
relationship is amplified when the openness indicator is controlled for. In the long-run model,
government consumption and the TFP proxies (school enrolment and labour force participation) were
not found to be statistically significant. Notwithstanding, the theory of debt overhang was confirmed
in the model. The crowding out hypothesis was also investigated and the results show that debt/GDP
ratios exceeding the 61 percent threshold have an adverse impact on investment. Findings lend
support to the view that there is a negative relationship between debt and growth and that the
relationship appears to be nonlinear. Although the causality question still lingers, the findings provide
useful insights into the debt-growth dynamics. The study not only contributes to the discourse on the
debt problematique in the Caribbean, but also has relevance for policymakers by providing
guantifiable estimates of the growth and investment impacts of high indebtedness. The findings can
help inform the policy agenda to address the imperatives of fiscal consolidation, debt reduction and
growth acceleration.
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APPENDIX

Appendix 1: Per capita Income in Caribbean Countries

World Bank’s Per capita Caribbean country Per capita income:
Income Grouping 2012 Estimate
(US$ current prices)
The Bahamas 23,417
. Trinidad & Tobago 17,934
_US$12, 196 ar_ld above: High garbados 16,306
income countries Antigua & Barbuda 13,401
St Kitts & Nevis 12,869
Suriname 9,338
Grenada 8,133
St Lucia 7,509
US$3,946-12,195: Upper | Dominica 7,022
middle income countries St Vincent and the 6,537
Grenadines
Jamaica 5,526
Belize 4,386.
US$996-3,945: Lower middle | Guyana 3,596
income countries
Source: World Development Indicators, 2012.
Appendix 2: Descriptive Statistics of Series
DG DS GC HK IN LF OP PC
Mean 4.193880| 1.762599 2.711293 | 4.512226| 2.975000| 2.938296 | 4.615485| 0.780700
Median 4.251263| 2.159909 2.715584 | 4.535438| 3.176532| 4.185099 | 4.559975| 0.825052
Maximum 5.099031| 4.368663 3.633201 | 4.742927| 3.842602| 4.391977 | 5.448349| 2.670071
Minimum 0.000000| 0.000000 2.194533 | 4.175987| 0.000000| 0.000000 | 4.234272|-2.525729
Std. Dev. 0.628838| 1.231125 0.252235 | 0.138867| 0.901478| 1.966497 | 0.229158| 0.932318
Skewness -2.133438| -0.382782 0.427027 |-0.406071|-2.699378|-0.827397| 1.625692|-0.365826
Kurtosis 13.39368| 1.792897 3.477442 | 2.007342| 9.307298| 1.693008 | 6.050310| 3.267503
Jarque-Bera 888.9034| 14.38743 6.741400 | 11.58314| 485.3721| 31.31127| 139.9594| 4.273392
Probability 0.000000| 0.000751 0.034366 | 0.003053| 0.000000| 0.000000| 0.000000| 0.118044
Sum 708.7657| 297.8793 458.2085 | 762.5662| 502.7750| 496.5720| 780.0170| 131.9384
Sum Sq. Dev. | 66.43338| 254.6323 10.68860 | 3.239739| 136.5273| 649.6744 | 8.822269| 146.0286
Observations 169 169 169 169 169 169 169 169




