
Threshold Effects of Sovereign Debt: 
Evidence from the Caribbean 

BY:

Kevin Greenidge

Roland Craigwell Chrystol Thomas

Lisa Drakes 



Outline of Presentation

• Introduction

• The Historical Behavior of Debt in the Caribbean

• Brief Review of the Literature

• Methodology & Data

• Results

• Conclusion



Introduction

0

20

40

60

80

100

120

140

160

180

St
. K

it
ts

 a
n

d
 N

e
vi

s

Ja
m

a
ic

a

Le
b

a
n

o
n

B
a
rb

a
d

o
s

G
re

n
a
d

a

S
e
yc

h
e
lle

s

B
e
liz

e

E
g

yp
t

A
n

ti
g

u
a
 a

n
d

 B
a
rb

u
d

a

B
ra

zi
l

St
. V

in
ce

n
t

Jo
rd

a
n

St
. L

u
ci

a

G
u

ya
n

a

U
ru

g
u

a
y

P
o

la
n

d

D
o

m
in

ic
a

M
a
la

ys
ia

M
o

ro
cc

o

M
a
u

ri
ti

u
s

A
rg

e
n

ti
n

a

B
a
h

a
m

a
s,

 T
h

e

P
h

ili
p

p
in

e
s

M
e
xi

co

Tu
rk

e
y

Tu
n

is
ia

Tr
in

id
a
d

 a
n

d
 T

o
b

a
g

o

La
tv

ia

P
a
n

a
m

a

C
o

st
a
 R

ic
a

D
o

m
in

ic
a
n

 R
e
p

u
b

lic

S
u

ri
n

a
m

e

Public Sector Debt in Selected Countries, end-2010
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Introduction
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• Debt of Caribbean countries has been increasing over the last
decade, and at a particularly faster rate during this crisis period.



Introduction

• Allowing debt to grow too large can offset its positive
growth effects.

• Past studies have tried to identify the threshold level
(w.r.t growth) for the debt-to-GDP, but do not focus
specifically on the region.

• This study identifies a threshold level for the
Caribbean using the Hansen (1996, 2000) approach,
as well as a new approach that is adopted to a
growth model specifically designed for CARICOM.



The Historical Behavior of Debt in the Caribbean
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Brief Review of the Literature
• Empirical studies on growth usually use the following regression:

• Y is real GDP per capita. X are the determinants suggested by the Solow
growth model. Z are those that lie outside the original Solow theory. D
is the indicator for the variable under study

• There is a wide range of Z variables used in growth empirics, but few
are applicable to the region

• Z determinants used in this study are: Fiscal policy; Openness to
international trade; Inflation; Investment; and the Population growth
rate.



Review of the Literature (cont’d)

• Debt is another variable that could be influencing
growth in the region:
– Borrowed capital can be used to boost investment
– Debt can have a growth-reducing effect above a certain

threshold [see, eg: debt overhang theory;
liquidity/budget constraint hypothesis]

• There is therefore likely to be a non-linear
relationship between debt and growth
– Empirical evidence: Chowdhury (2001), Pattilo et al.

(2004) and Kumar and Woo (2010)

• Recent studies now focus on identifying a turning
point/threshold.



Review of the Literature (cont’d)
• Varied results for studies that try to estimate the point at which debt

begins to negatively affect growth:

• Common approaches used: histograms, spline functions, threshold
estimations.

• Much of the work on the debt-growth link has been for developed
and developing countries.

• Most research for the Caribbean assumed a linear specification, and
found that debt is negatively related to economic growth. See for
instance: Caldentey (2007); Branch & Adderley (2007)

• Boamah & Moore (2009) assumed nonlinearity and found a
threshold of 63% for external public debt to GDP

Study Estimated Threshold

Reinhart & Rogoff (2010) 90% central government to GDP

60 % external debt to GDP

Caner et al. (2010) 77% public debt to GDP

64% public debt to GDP for (emerging markets)

Patillo et al (2002) 30-40% external debt to GDP

Clements et al (2003) 50% external debt to GDP



Methodology

𝑦𝑖𝑡 = 𝛼𝑖 𝐷𝑖𝑡 ≤ 𝜆 + 𝛼𝑖 𝐷𝑖𝑡𝜆 + 𝛽1𝑖𝑋𝑖𝑡 𝐷𝑖𝑡 ≤ 𝜆 + 𝛽2𝑖𝑋𝑖𝑡 𝐷𝑖𝑡 > 𝜆 + 𝛽3𝑖𝐷𝑖𝑡 𝐷𝑖𝑡 ≤ 𝜆 
+ 𝛽4𝑖𝐷𝑖𝑡 𝐷𝑖𝑡 > 𝜆 + 𝜀𝑖𝑡  



Methodology (cont’d)

𝑦𝑖𝑡 = 𝛾1 1 − 𝐼𝑖𝑡
𝐷∗

  𝐷𝑖𝑡 − 𝐷∗ + 𝛾2𝐼𝑖𝑡
𝐷∗

 𝐷𝑖𝑡 − 𝐷∗ + 𝜃′𝑋𝑖𝑡 + 𝑒𝑖𝑡  

𝐼𝑖𝑡
𝐷∗

=  
1 𝑖𝑓 𝐷𝑖𝑡 > 𝐷∗

0 𝑖𝑓 𝐷𝑖𝑡 < 𝐷∗      𝑖 = 1, … , 𝑁   𝑡 = 1, … , 𝑇 

in increments of 0.1% a total of 900 regressions.  



Results
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Results – the Hansen Approach
• A threshold of 30.6 % is identified.
• The bootstrap estimation for the significance of

threshold estimates suggests that the threshold
estimate is significant at 1%.

• The model is re-estimated with the corresponding
threshold and the results are consistent with the above
analysis.

• Specifically, the coefficient on 1 is positive and
significant suggesting that debt level lower then 30
percent of GDP is associated with positive economic
growth.

• However, the coefficient 2 is negative and significant,
which implies that once the debt rises above 30 percent
of GDP the relationship between debt and growth
becomes negative.



Conclusion 
• We contribute to the literature by identifying the effects

different levels of debt-to-GDP ratios have on economic growth
rates in the Caribbean.

• The study adopted the threshold estimation approach as
described by Hansen (1996, 2000) and a variant thereof.

• The findings validated the notions that emerging markets face
lower thresholds of debt-to-GDP (Reinhart and Rogoff, 2010a)
and that high levels of debt, especially for low income or
developing countries, can have adverse effects on growth
levels.

• The results indicated that debt contributes positively to growth
when it is below 30% of GDP but becomes a main concern for
output beyond 56% of GDP.



Conclusion

• Compared to Reinhart and Rogoff, (2010a) and Caner
et al. (2010), a much lower threshold was found for
the Caribbean region because of its small size and lack
of physical resources.

• Given that most of the countries under investigation
currently have high debt-to-GDP ratios that are above
the suggested turning point threshold, it is critical for
governments to engage in fiscal consolidation.



Thanks for your attention.


