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Background

• International transport (shipping and aviation) has so far not been 
subject to any carbon charges, nor (hardly any) greenhouse gas 
emissions controls.

• Emissions from these two sectors today together represent about 4-
5% of global GHG emissions, but that share is growing, perhaps 
rapidly. In both sectors, fossil fuel consumption is essential.

• The international aviation and shipping sectors are also otherwise
under-taxed. This is due in part to tax competition, which is most 
severe for international shipping. 



The situation in international shipping

• The sector needs to correct two major distortions: 

• 1) Almost no corporate taxation in this sector due to high degree of tax
competition. The reason is that shippers from any country can freely choose flag
state, and many states have now corporate taxation of shipping companies.

• Panama is flag state for 1/3 of the world’s merchant fleet, with no taxes at all in 
the maritime sector.

• This situation distorts the sector toward too high capital intensity relative to other 
sectors. Over-capacity of ships has long been a main problem for the sector. 

• 2) There is no fuel taxation on international shipping, thus no correction for 
carbon emissions and air pollution. This has the background in shipping not being
part of the Kyoto Protocol, since it was found difficult to ascribe particular parts 
of emissions from the sector



Environmental issues with international shipping

• Two main environmental problems with shipping:

• Carbon emissions, which are not being charged today. 

• Environmental pollution, due mostly to high sulphur content of 
bunker fuel. This causes high levels  of pollution in main ports, and 
internationally along main sea routes. 

• The sulphur content of bunker fuel is scheduled to be phased out 
from 2020 on. But still no measures to reduce carbon emissions from 
the sector.  



Global fuel consumption and emissions from international shipping.  

1950-2001. All figures in Million tons. 

Type of 
impact 

1950  1960  1970  1980  1995  2001 

Fuel cons. 65 77 124 213 240 280 

NOx 5.4 6.6 10.7 18.5 20.8 21.4 

CO2 187 24 360 619 697 813 

SO2 2.77 3.31 5.33 9.16 10.32 12.03 
 



International shipping (cont.)

• Most likely, only one instrument can realistically be applied. Taxation 
of international shipping requires global agreement and enforcement.

• The most likely implementable charge is a global fuel charge.

• With two distortions, a constrained optimal fuel charge should exceed
the carbon externality. But this will be difficult to implement. 

• A charge of $25/ton CO2 in the sector would raise (more than) $25 
billion globally (current emissions level is more than 1 billion tons 
CO2/year). 

• Most of the revenue might go back to countries by carbon content in 
international trade (see below).



International aviation

• Fuel consumption in civil aviation is about 280 million tons/year, carbon
emissions about 800 million tons CO2/year.

• International aviation lightly taxed. Only major tax item is ticket (departure) 
charges, but these vary greatly by country (UK taxes being particularly
high). 

• No VAT in international aviation, and no fuel taxes. 
• Tax competition serious but less extreme than in shipping.
• About 20% of aviation is freight, 80% people transport.
• 30% of people transport for business (in passenger-km terms), 70% final 

consumption (leisure/tourism). (Business share higher in value terms.) 
• The lack of a VAT thus implies a real distortion in aviation. 
• About one third of civil aviation is domestic. Most domestic flights are in 

North America, followed by China.



International aviation (cont.)

• Not realistic to have more than one tax instrument in aviation: Either 
a global ticket tax, or a global fuel tax, the latter more realistic.

• Keen and Strand (2007) have however shown that a global ticket tax is 
more efficient than a fuel tax, in most cases considered; and raises far 
more revenue. 

• If only a single global fuel (excise) tax can be imposed, its optimal 
level is likely at least twice the carbon externality in a wide set of 
circumstances. 

• A fuel tax of $25/ton CO2 would raise about $20 billion globally. A 
question is how much of that revenue would need to go back to 
countries.



Current initiative in international aviation:

• In international aviation, the ICAO voted, in the fall of 2016, in favor of an «offset 
scheme» (Carbon Offsetting and Reduction Scheme for International Aviation, or 
CORSIA)

• CORSIA has limited ambition as it is voluntary on member countries from 2021, 
and compulsory only from 2026. 

• This scheme will allow emissions from aviation to grow, but increases must be 
met with «offset purchases» requiring outside parties to reduce their emissions.

• A weakness of this scheme is that it puts no direct constraints on emissions from 
aviation (nor on the offset price). The scheme promises to offset a maximum of 
21% of emissions for the 2021-2035 period. 

• The scheme also raises no funding to member countries or for international 
finance purposes.

• It is also dubious whether an offset scheme will at all be viable after 2020. It is 
not clear today whether the Paris Agreement will have an offset scheme.



Current initiatives in international shipping

• In shipping there is yet no scheme in place. The IMO is however 
expected to vote in favor of a uniform charge on all carbon emissions 
from the sector.

• The charge rate currently being proposed in the IMO is low, only in 
the range $2-4/ton CO2. At this rate it will have hardly any effect on
emissions. But it can hopefully be increased over time.

• It is likely that the IMO will enact a scheme soon, perhaps in 2018, 
and to be in force by around 2022.



Carbon emissions from transport of exported goods by transport mode, 
main countries/regions. Million tons of CO2.

Region Emissions from 
sea transport 

Emissions from air 
transport 

Emissions from 
road/rail 
transport 

Total 
emissions from 

exports 

US 87 207 83 377 

Canada 45 33 32 112 

Mexico 25 8 8 41 

Rest Americas 138 15 10 163 

Europe 147 72 180 399 

CIS 16 8 18 42 

Africa 85 4 12 103 

Middle East 177 10 52 239 

China 89 39 2 131 

Japan 26 12 0 38 

India 12 6 2 20 

Rest Asia 71 31 4 104 

Oceania 56 3 0 59 

Global total 984 458 383 1828 

 



Carbon emissions from transport of imported goods by transport mode, 
main countries/regions. Million tons of CO2.

Region Emissions from 
sea transport 

Emissions from air 
transport 

Emissions from 
road/rail 
transport 

Total 
emissions from 

imports 

US 89 58 70 208 

Canada 17 10 14 43 

Mexico 25 6 7 38 

Rest Americas 78 31 26 137 

Europe 174 91 165 436 

CIS 13 5 14 35 

Africa 55 12 36 96 

Middle East 41 23 51 114 

China 190 68 14 262 

Japan 71 44 0 109 

India 40 11 3 55 

Rest Asia 160 74 6 234 

Oceania 21 15 0 34 

Global total 984 458 383 1828 

 



Revenues raised from a $25/tCO2 carbon charge on international goods 
transport, by major regions. $million per year.

(Note that from aviation, carbon charges must be placed on all flights and not just in 

freight activity. We do not here have data for total flight activity by region.)

Region $25/tCO2 carbon charge on 
international sea freight 

$25/tCO2 carbon charge on 
international air freight 

OECD 9400 6850 

Latin America 3325 750 

Africa 1750 200 

Rest Asia 7150 2950 

CIS+Middle East 3125 550 

Total 24600 11450 

 



How much of these revenue figures can be raised e g for 
climate finance purposes?

• An underlying premise (or hope) has been that part of the revenue 
raised from carbon charges on international shipping and aviation, 
should be returned to the international community, as part of a 
common international climate finance basis.

• If about half of the revenue from a $25 tax in both shipping and 
aviation in OECD countries could go back to such a fund, it would 
raise about $10 billion per year. This is 10% of the promised climate 
finance funding for low-income countries by 2020.



Possible scenarios for international climate finance by 2020. All figures in US$ billion. 

Sources Revenue base Illustrative 

calculation 

Assessment of 

finance potential 

Carbon pricing in 

HICs 

250 10-20 25-50 

MBIs for aviation 

and shipping 

25 40-60 10-15 

Fossil-fuel subsidy 

reform 

40-60 15-25 10-20 

Total   45-85 

Additional 

instruments to 

leverage private and 

multilateral funds 

   

Carbon offset market   20-100 

Private leveraged 

funds 

  100-200 

Complementary 

MDB finance 

  30-40 

Total additional 

finance sources 

  150-340 

 


