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AND CRUDE OIL TRADE NETWORKS

World energy security is sensitive to stable energy environment and 
geopolitics that depend on inter-regional energy trade strategies. However, 
this study uses the network connectedness measures of Diebold-Yilmaz to 

-
rity development. To this end, the dynamic asymmetries of weighted spillo-

throughout world trade networks before- and after the sharp fall in crude 
oil prices. The results exhibit that natural gas and crude oil trade networks 
experience asymmetric- and time-varying behavior in response to transitory- 
vs. permanent components as well as positive- vs. negative shocks pre-and 

trade networks show a lesser degree of integration after 2014.

Moreover, the natural gas trade network represents more (less) weight-

trade network pre-and post- 2014. As the other comparative result, a higher 
(lower) degree of integration is detected in the crude oil trade network in 
response to the positive (negative) shocks compared to the natural gas trade 
network pre-and post- 2014. Therefore, a lower level of cooperation prefer-
ence among regions is proposed in the natural gas and crude oil trade net-
works in response to a sharp fall in crude oil prices. Also, decisions about 
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energy conservation, environmental protection, and protection of strategic 
resources can affect a region’s natural gas and crude oil supply and demand 
security. 

 Energy Trade Strategy, Asymmetric Spillover Effects, 
Dynamic Network Connectedness Measures

1. INTRODUCTION

Serletis et al. 2011). 
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with

are not considered. 
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2. TRANSMISSION MECHANISM OF SPILLOVER EFFECTS 

ACROSS ENERGY TRADE NETWORK

Fig. 1: 

Note: Tij Yi Yj

respectively, Dij is their distance and 0 is the constant2 
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3. MATERIALS AND METHODS 
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considered as:
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4. RESULTS

4.1 Stylized Facts, Summary of Descriptive Statistics, Unit Root Tests and 

Correlations

8

8
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Fig. 2: 
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4.2  Asymmetric Spillover Effects in response to Transitory- vs. Permanent 

Shocks of Natural Gas and Crude Oil Trade Flows

sion to the network with (38.2) and (1.7) percent, respectively. As an asymmetric 
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Table 1: 

North America Latin America 9 Middle East

North America 58.2 2.5 5.7 0.1 3.0 4.2 41.8

Latin America 2.2 50.2 13.3 15.7 49.8

14.8 10.7 32.8 22.4 1.8 3.0 14.4

4.2 11.2 29.1 42.5 2.4 1.3 9.3 57.5

Middle East 0.2 2.7 4.7 4.8 85.2 0.1 2.2 14.8

4.4 1.0 7.7 2.5 0.1 83.3 1.1

3.5 15.0 21.2 10.4 1.3 48.0 52.0

29.2 43.2 105.4 59.2 7.3 8.7 299.8

Net Total Spillover 38.2 1.7

North America Latin America Middle East

North America 41.7 9.0 8.8 22.4 0.2 1.4 58.3

Latin America 35.4 18.1 27.1 2.3 2.0 7.5

32.7 23.7 0.9 0.1 19.0

15.5 22.1 20.9 28.9 7.0 0.0 5.5 71.1

Middle East 18.2 2.9 1.2 11.0 20.8 0.3 54.4

0.3 3.7 0.2 0.0 29.8 0.5

10.4 9.4 0.3 0.4 49.3 50.7

50.1 77.8 93.5 57.0 23.5 34.1 400.9

Net Total Spillover 0.3 10.5 22.4

9
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Table 2: 

North America Latin America Middle East

North America 10.7 10.4 0.2 0.4 11.7 40.0

Latin America 12.7 71.3 3.8 0.1 11.3 0.2 0.7 28.7

11.0 3.4 0.7 17.4 2.7 1.3

0.3 0.1 0.9 19.8 0.2 0.2 21.4

Middle East 5.4 7.9 13.8 50.1 3.9 49.9

0.2 0.2 84.7 0.0 15.3

15.0 0.7 0.2 5.9 0.0 23.4

45.0 23.1 34.1 14.1 71.4 9.8 17.8 215.2

Net Total Spillover 5 21.5

North America Latin America Middle East

North America 2.1 18.0 10.0 21.4 3.3 73.4

Latin America 3.4 43.2 14.4 13.1 4.1 15.9

12.9 18.9 15.9 17.0 12.4 81.1

7.8 18.1 20.7 12.8 15.9 18.3 79.3

Middle East 17.3 2.0 18.0 13.3 21.5 7.3 78.5

14.1 2.8 18.0 15.4 19.3 20.2 10.1 79.8

3.2 9.5 22.8 8.8 13.0 25.8 74.2

58.7 29.0 91.2 82.3 91.0 523.0

Net Total Spillover 22.5 11.9 3.8 11.2
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4.3 Asymmetric Spillover Effects in response to Positive- vs. Negative 

Shocks in Natural Gas and Crude Oil Trade Flows

mitters to the network, respectively. 
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Table 3: 

North America Latin America Middle East

North America 90.1 0.1 0.7 0.1 0.2 0.2 9.9

Latin America 0.1 88.5 2.8 0.7 7.3 0.1 11.5

8.3 2.7 87.0 0.8 0.1 0.7 0.4 13.0

0.7 0.7 0.8 94.1 0.0 0.2 3.4 5.9

Middle East 0.1 0.1 0.0 1.7 8.0 10.4

0.2 0.7 0.2 1.5 79.9 11.0 20.1

0.2 0.1 0.4 2.8 7.0 10.8 78.7 21.3

9.5 10.8 13.4 5.1 9.3 21.0 23.0 92.0

Net Total Spillover 0.4 0.8 0.9 1.7

North America Latin America Middle East

North America 8.3 0.8 7.0 2.5 9.8 18.0

Latin America 7.9 51.3 4.9 8.9 5.2 2.1 48.7

1.2 79.1 3.0 7.0 0.4 1.7 20.9

5.5 7.3 41.9 4.2 15.5 24.0 58.1

Middle East 3.3 7.0 3.7 3.9 30.9

2.2 0.3 2.8 53.0 12.5 47.0

12.9 14.7 0.8 22.0 2.2 9.1 38.4

40.5 47.0 14.5 23.9 40.5 79.8

Net Total Spillover 9.3 18.2
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whereas the Middle East acts as a net shock transmitter to the network and neither 
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Table 4: 

North America Latin America Middle East

North America 3.0 0.0 0.1 0.7 3.4 13.8

Latin America 0.3 11.0 8.7 23.8

0.0 0.3 75.5 11.2 7.4 1.0 4.7 24.5

0.1 12.5 84.5 0.2 1.2 0.8 15.5

Middle East 5.8 10.9 7.4 0.2 75.4 0.0 0.2

0.7 0.7 1.2 1.3 0.0 5.5 9.4

3.0 8.9 4.8 0.8 0.2 4.7 22.4

12.3 24.4 14.1 8.2 23.3 134.0

Net Total Spillover 1.7 1 0.9

North America Latin America Middle East

North America 5.1 0.5 0.2 5.5 0.0 0.0 11.4

Latin America 4.8 83.2 0.0 2.0 2.2 0.9

0.5 0.0 81.2 0.3 14.9 2.4 18.8

0.2 2.1 0.3 4.0 4.2 3.1 13.8

Middle East 4.3 1.9 12.7 3.2 3.3 5.1

0.0 0.9 2.4 4.0 3.9 81.5 7.3 18.5

0.0 2.8 5.7 22.4

9.8 12.4 17.8 23.0 132.2

Net Total Spillover 5.7
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4.4 Time-Varying Behaviour of Natural Gas & Crude Oil Trade Network 

in response to Components of Trade Flows 
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Table 5: 

NETWORKS 

Net Total Spillover North America Latin America Middle East S.I

 
38.8

 
38.5 3.5

 
0.3 4.3 14.3

 
14.1 7

Net Total Spillover North America Latin America Middle East S.I

38.2 1.7

37.4

0.3 10.5 22.4

12.7 11.1 14.1

Net Total Spillover North America Latin America Middle East S.I

5 21.5

8.9 20.3

22.5 11.9 3.8 11.2

10.2 4.8 4.5 4.9 4.4
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Net Total Spillover North America Latin America Middle East S.I

Positive Shocks 
0.4 0.8 0.9 1.7

Positive Shocks 
0.4 0.5 1.4

9.3 18.2

2.5 8.7

Net Total Spillover North America Latin America Middle East S.I

Positive Shocks 
1.7 1 0.9

Positive Shocks 
1 0.9 0.2 0.2 1.8

5.7

5.7
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5. CONCLUSION AND POLICY IMPLICATION

• 

• 

• 

• 

• 
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