
 

   

   

3rd International Workshop on Empirical Methods in 
Energy Economics (EMEE2010) 

 

Surrey Energy Economics Centre (SEEC) 
University of Surrey, UK 
24th – 25th June 2010 

 

NOTE: 
The following Presentation represents Work in Progress for discussion at the 

EMEE2010 workshop.  It therefore must not be referred to without the consent 
of the author(s). 

 
Sponsored by: 
 

    



The Globalization of Steam CoalThe Globalization of Steam Coal 

Markets and the Role of Logistics –

An Empirical Analysis
EMEE 2010

24 June, 2010

Aleksandar Zaklan
Astrid Cullmann
Anne Neumann

Christian von Hirschhausen



Agenda

1. Introduction

2. Data and Hypothesesyp

3. Methodology and Empirical Evidence

4. Conclusions

Referencese e e ces

- 2 -



Why are we interested in Steam Coal Prices?

• Steam coal is an important commodity, mainly used for electricity 
generationgeneration 

- Coal prices have a significant impact on electricity prices

• Coal markets are less transparent than generally thoughtp g y g
- No systematic analysis of global coal price dynamics exists
- Price formation in the coal trade is unclear
- How does the lack of transparency impact the functioning of markets? 
- Is the steam coal trade integrated regionally or even globally?

Logistics an important aspect of steam coal trade since freight costs are• Logistics an important aspect of steam coal trade, since freight costs are 
a significant part of total import cost

- The oil price is a major part of freight costs p j p g
- Are coal prices and oil prices linked through logistics? 

We are interested in co-movement, not causality
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State of the Literature

• Integration of international coal prices:

W ll (2006) i t i f b th t d t ll i l ( ki )- Warell (2006): import prices of both steam and metallurgical (coking) 
coal are generally cointegrated (except for steam coal in the 1990s)

- Li (2007): export prices of steam coal are cointegrated- Li (2007): export prices of steam coal are cointegrated

Price convergence of energy commodities:• Price convergence of energy commodities:

- Asche et al. (2008): oil prices drive prices for power and natural gas in 
the U Kthe U.K. 

- Bachmeier and Griffin (2006): integrated international oil markets; split in 
U.S. natural gas prices, weak integration of oil, natural gas and coal 
prices in the U.S. 
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Seaborne Steam Coal Trade – Major Players

Import

Export
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Export

Source: IEA (2009)
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Data

• 33 series, weekly observations from December 2001 until September 2009 from 
Platts

• CIF, FOB and freight rate data
- ~ 390 observations each for the longest series

• Platts is collecting data on benchmark prices and freight rates
- No standardization undertaken, e.g. according to quality

- Data is collected by interview with “reliable” traders- Data is collected by interview with reliable  traders
Panel A: Import and export prices
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Panel B: Freight rates and residual fuel oil price
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Principal Component Analysis (PCA): Export Prices
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• First component almost identical, differences in second component

 Signs of significant integration of export (and import) prices

- 8 -



PCA: Freight Rates and Residual Fuel Oil Prices
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• Heterogeneity in both first and second component 

No obvious relationship between (residual) oil prices and freight rates
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Hypotheses

Hypothesis 1: Prices for steam coal exports transport and imports• Hypothesis 1: Prices for steam coal exports, transport and imports, 
respectively, are integrated to a significant degree.

• Hypothesis 2: Coal prices and freight rates are not directly related to oil 
prices. 

• Hypothesis 3: International steam coal market integration is not (yet) yp g (y )
complete. 
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Method: Johansen VEC Methodology

• Preparative: Augmented Dickey Fuller tests show that all time series are I(1) 

• Vector error correction (VEC) representation of process Χt:( ) p p t
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• αβ’=Π is the long-run impact matrix

• Its rank determines the number of cointegration relationships

1i

• Its rank determines the number of cointegration relationships

• β is the matrix of cointegrating vectors describing the long-run equilibrium of the 
system 
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• α is the matrix of short-run adjustment parameters



Pairwise Cointegration of Export Prices and Freight Rates …
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… as well as Import Prices and Freight Rates

• Find pairwise cointegration, except for the Colombian export price

• Find that fuel oil prices do not belong to the coal price and freight rate cointegration
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• Find that fuel oil prices do not belong to the coal price and freight rate cointegration 
space



Integration of routes, basins and globally  

Atlantic basin

Routes

Variables Obs. Lags λ1

Trace 
statistic λ2

Trace 
statistic

CIF ARA, FOB Bolivar 6300+FR Colombia-Rotterdam 381 7 0.058 26.393 0.009 3.602

H0: r = 0 r ≤  1

CIF ARA, FOB Bolivar 6300 FR Colombia Rotterdam 381 7 0.058 26.393 0.009 3.602
CIF ARA, FOB Richards Bay 6000+FR South Africa-Rotterdam 386 2 0.087 37.674 0.006 2.446
CIF ARA, FOB Qinhuangdao 6200+FR China-Rotterdam 325 7 0.031 13.829 0.011 3.722
CIF ARA, FOB Gladstone 6500+FR Australia/Queensland-Rotterdam 202 2 0.068 16.603 0.011 2.280
CIF ARA, FOB Newcastle 6300+FR Australia/New South Wales-Rotterdam 386 2 0.058 25.737 0.007 2.572

P ifi b i
CIF Japan, FOB Gladstone 6500+FR Australia/Queensland-Japan 200 4 0.077 18.984 0.014 2.867
CIF Korea, FOB Newcastle 6300+FR Australia/New South Wales-Korea 310 2 0.072 28.958 0.019 5.872

Pacific basin

Basins and global system

Number of 
variables in Trace Trace Trace Trace

H0: r ≤  2 r ≤  3 r ≤  4 r ≤  5

Basins and global system

Variables
variables in 

system Obs. Lags λ3

Trace 
statistic λ4

Trace 
statistic λ5

Trace 
statistic λ6

Trace 
statistic

Atlantic system 6 200 2 0.106 49.846 0.065 27.339 0.046 13.859 0.022 4.374

Pacific system 4 201 3 0.049 15.384 0.026 5.294 -- -- -- --
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Global system 10 200 2 0.243 200.337 0.187 144.703 0.164 103.218 0.127 67.304



Estimating cointegrating vectors and short-term dynamics by route
Example: ARA

Colombia South Africa

China Australia
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Conclusions

• Export prices are generally cointegrated

I t i d f i ht t l i t t d• Import prices and freight rates are also cointegrated

• Trading routes are integrated, and systems of trading routes are 
integrated regionally and globallyintegrated regionally and globally 
 Fail to reject Hypothesis 1

• (Residual fuel) oil prices are not systematically related to coal prices(Residual fuel) oil prices are not systematically related to coal prices 
and/or freight rates, i.e. logistics enter in a more complex manner
 Fail to reject Hypothesis 2  

• Speeds of adjustment to long-run equilibrium differ substantially
- Government policies appear to have caused significant disintegration of 

Chinese exports from the global marketChinese exports from the global market
 Fail to reject Hypothesis 3
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Thank you for your attention!

Contact: azaklan@diw.de

German Institute for Economic Research
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