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The Carbon Footprint

The country-perspectiveThe industry-perspective



Comparing the four key MRIO’s
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4 MRIOs = 6 pairwise comparisonsCarbon Footprint of EU-28 in 2011
(identical environmental extension and a common classification)



Multi-Regional Input-Output modelling

GHG emissions (f)

𝐀𝐀 = 𝐙𝐙 �𝐱𝐱−1

𝐋𝐋 = 𝐈𝐈 + 𝐀𝐀 + 𝐀𝐀2 + 𝐀𝐀3 + ⋯

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑭𝑭𝑪𝑪𝑪𝑪𝑭𝑭𝑭𝑭𝑪𝑪𝑭𝑭𝑪𝑪𝑭𝑭 = 𝐟𝐟 �𝐱𝐱−1 𝐋𝐋 �𝐲𝐲

𝐋𝐋 = 𝐈𝐈 − 𝐀𝐀 −1

Technology Matrix:

Total Leontief Multiplier:



Structural Decomposition 
of supply chain (car  steel  CO2)

• Based on model from (Sun, 1998)
• Structural Path Decomposition Analysis   

(Owen et al. 2016)  Top 100 paths
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Effect from changes in steel-use

Effect from changes in steel-production

1000 𝑘𝑘𝑘𝑘 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑐𝑐 ∗ 2.5 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2

𝑘𝑘𝑘𝑘 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐
𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2

𝑐𝑐𝑐𝑐𝑐𝑐

1250 𝑘𝑘𝑘𝑘 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑐𝑐 ∗ 4 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2

𝑘𝑘𝑘𝑘 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐
𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2

𝑐𝑐𝑐𝑐𝑐𝑐



SPLD result for EU-28 carbon footprint
Eora vs. EXIOBASE, industry-perspective
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Vorführender
Präsentationsnotizen
Delta because it is a difference i.e. change.



SPLD result for EU-28 carbon footprint
Eora vs. EXIOBASE, country-perspective
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SPLD result for EU-28 carbon footprint:
All six MRIO-pairs



Conclusion

• Domestic flows have larger contribution to difference in 
MRIO databases than trade flows

• Key technique to determine the cause of changes within supply
chains in a year-on-year decomposition

• Limitations: Computation time and power

• Directions for further research: systematic comparison of 
assumptions and data manipulation procedures 
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