a%ed:
Korea Trade Review (Korea Trade Rev. ; F8+3] X)) A % ¥ ﬁ :t
Vol. 44, No. 1, February 2019 (pp. 75-86) ISSN 1226-2765 (Print)
https://data. doi. or. kr/10. 22659, KTRA. 2019. 44. 1. 75

An Empirical Analysis on the Long-term Balance of Bunker
Oil Prices Using the Co-integration Model and Vector Error
Correction Model

Young-Gyun Ahn®, Min-Kyu Lee®

*Maritime Industry Research Department, Korea Maritime Institute, South Korea

®Graduate School of Management of Technology, Pukyong National University, South Korea

Received 14 January 2019, Revised 18 February 2019, Accepted 24 February 2019

Abstract

This study performs a factor analysis that affects the bunker oil price using the Co-integration model
and Vector Error Correction Model (VECM). For this purpose, we use data from Clarkson and the
analysis results show 17.6% decrease in bunker oil price when the amount of crude oil production
increases at 1.0%, 10.3% increase in bunker oil price when the seaborne trade volume increases at
1.0%, 1.0% decrease in bunker oil price when total volume of vessels increases at 1.0%, and 0.003%
increase in bunker oil price when 1.0% increase in world GDP, respectively.

This study is meaningful in that this study estimates the speed of convergence to long-term
equilibrium and identifies the price adjust mechanism which naturally exists in bunker oil market.
And it is expected that the future study can provide statistically more meaningful econometric results
if it can obtain data during more long-periods and use more various kinds of explanatory variables.
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Table 1. World QOil Production

(Unit: Mbpd)
1996 1997 1998 1999 2000 2001
72.03 74.54 75.34 73.97 76.72 76.85
2002 2003 2004 2005 2006 2007
76.50 79.43 82.98 84.18 85.06 85.42
2008 2009 2010 2011 2012 2013
86.57 84.92 87.11 88.45 90.99 91.52
2014 2015 2016 2017
93.28 96.40 96.92 97.37
Source: Clarksons Research. https://sin.clarksons.net
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Table 2. World Seaborne Trade

(Unit: Million Ton)

1996 1997 1998 1999 2000 2001
5,306.35 5,607.22 5,558.27 5,882.45 6,314.77 6,360.69
2002 2003 2004 2005 2006 2007
6,537.66 6,905.06 7,377.24 7,766.32 8,905.64 8,449.05
2008 2009 2010 2011 2012 2013
8,653.00 8,321.11 9,107.40 9,152.94 9,888.27 10,228.69
2014 2015 2016 2017
10,588.18 10,804.80 11,132.40 11,593.73

Source: Clarksons Research, https://sin.clarksons.net

Table 3. World Vessel Volume

(Unit: Million Dwt)

1996 1997 1998 1999 2000 2001
721.8 746.8 766.3 776.8 787.2 809.5
2002 2003 2004 2005 2006 2007
823.9 843.8 871.1 921.7 985.8 1,053.5
2008 2009 2010 2011 2012 2013
1,126.9 1,204.0 1,291.8 1,413.6 1,536.2 1,629.6
2014 2015 2016 2017
1,690.7 1,747.3 1,805.5 1,862.2
Source: Clarksons Research. https://sin.clarksons.net
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Table 4. World GDP

(Unit: %)

1996 1997 1998 1999 2000 2001
3.93 4.00 2.57 3.57 4.82 2.46
2002 2003 2004 2005 2006 2007
3.00 4.21 5.38 4.86 5.43 5.56
2008 2009 2010 2011 2012 2013
3.01 -0.15 5.39 4.27 3.52 3.47
2014 2015 2016 2017

3.58 3.45 3.23 3.70

Source: Clarksons Research, https://sin.clarksons.net
Table 5. Bunker Prices
(Unit: Dollar/Ton)

1996 1997 1998 1999 2000 2001
109.47 102.73 70.01 101.80 158.72 133.11
2002 2003 2004 2005 2006 2007
148.94 172.04 180.32 261.90 313.18 372.82
2008 2009 2010 2011 2012 2013
505.62 371.87 464.14 646.94 664.06 615.93
2014 2015 2016 2017

559.68 291.60 232.76 328.72

Source: Clarksons Research. https://sin.clarksons.net
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Table 6. Basic Statistics of Dependent Variables

(Unit: $/Day)
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Table 7. Granger Causality Test Results

Hax F-Statistics p—Value
e MM — HIR 71 0.4792 0.3158
HAHR 71 — HF W 0.4051 0.6249
oy 23 — "R 714 0.3892 0.2510
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HAR 712 — MA GDP 1.7543 1.8295
Table 8. Unit Root Test Results
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Table 9. Co-integration Model Analysis Results
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Table 10, VECM Analysis Results
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