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1 . Rat i ona I ‘o Dascss HAVER

1. The impact of environmental maritime policies depends, to a
large extent, on the reaction of ship-owners to the new
policies (DNV + UNCTAD 2021)

2. This reaction is to a large extent explained by the sensitivity of
trade (transport quantities) to maritime transit time and cost.

3. This is often neglected in analysis, although elasticity can be
significant for some markets

4. For EEXI + high case scenario: +10% avg in MTC =-0.4% for
Agriculture trade and -1.6% for Food & Beverage trade.
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‘s Dascse DAV

ldea: Use available data (DNV + UNCTAD + CEPII + World Bank
+ Clarksons) on grain and soybean market to assess:

1. how sensitive is trade to maritime transport cost and transit
time (augmented gravity model) for grain and soybean;

2. how these elasticities influence the choice of ship-owners
on optimal speed, level of trade and emission.

3. How the level of taxation may change the optimal choice.
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2. Findings. Trade (volume) is elastic to maritime transit time and cost

Gravity model estimates for grain and soybean export volume (in tonnes).

Grain Soyheans
Ols OLS FE FPML FE OLS OLS FE FPML FE
Log dg —1.066*** -1.629%** -0.872%"* -0.374 -L131°*** -1.563%**
(—8.51) (=9.03) (—4.74) (—=1.40) (—2.93) (-6.41)
CONTYy 1.535% 143100 1,645 1.506% 1,136 1366 0,923 0,935 2009 2,425 0,852 1,663
(4.02) (3.82] (2.92) (29) (2.62) (2.72) (1.18) (1.38) (1.58) (2.45] (1.69) (3.86)
LANG, 0077 0.531 0.010 0.481 0.038 0.470 0.468 0.797* D3 0.722 0.443 0.822¢
(0.20) (1.46) (0.02) (1.11) (0.13) (1.41) (0.8%) (1.76)} (0.40) (1.06] (1.46) (1.76)
CLYy 1424 1.024* 0.876 0.532 1.472%** 1117+ 1300 0.676 2580 1.534 3.436** 1467+
(2.40) (1.92) (1.03) (0.60) (2.87) 231 (- 1.36) (-0.90) (-1.67) (-1.49) (-2.01) L 173)
Log Timey -0.980*** —-1.393%** ~0.9174** ~0.925%** —~1.220%** —0.944***
(-8.33) (—8.09) (—4.25) (=391 (—4.01) (—4.48)
Log Cusgy —1.268%4 —1.445%** =785 =158 -1.663%** —0.876%**
(-8.37) (-8.14) (—4.78) (=%.13) (=7.05) (—3.50)
‘.m w 0_304"1 0-&58"' ('.wll' (), 42 **»
(17.62) (13.46) (12.12) (6.94)
Log & 07137+ 0.641 %+ 0.864%*+ 0,242+
(15.29) (14.37) (8.88) (4.43)
Constant 2824~ 6,660 =293 =14.035~ -6,8174** =12,777*** 223 =7.018%** —6.041 =14.6867 =735 =16321***
(2.64) (=11.%0) (-1.12) (-9.87) (-3.72) (-14.53) (=0.91) (=7.73) (-1.39) (—6.05) (—-4.28) (—15.92)
Expurter-FE NO NO YES YES YES YES NO NO YES YES YES YES
Lmportes-FE NO NO YES YES YES YES NO NO YES YES YES YES
Observations 630 680 680 680 683 683 314 314 314 314 314 34
R-squared 0.435 0.497 0.602 0.650 0.805 0.839 0.487 0.660 0.667 0.775 0.587 0.992

Notez *** p < 0.01, ** p < 0.05, * p < Q.1
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lllustrative exemple of impact of trade-time elasticity on ship-owners’ decision
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Fig. 1. Emission- and profit-speed relationships with time sensitive demand.
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lllustrative exemple of impact of trade-cost elasticity on ship-owners’ decision i Dase A
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Fig. 2. Profit-speed relationship assuming a higher trade-cost elasticity: U.S. grain exports with tax at 150 USD per tonne of fuel.
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Simulation of impact of trade-elasticity and tax level on emissions’ level (without change in trade
= supply adjustment with more vessels to compensate reduced speed) ‘i Dlass DA
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Fig. 3. Reduction in carbon emissions (in million tonnes of CO2) with supply adjustment.
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3. COnC|USiOnS ‘o Dascss HAVER

1. When trade is not sensitive to time and cost, we can expect
a positive impact from a tax => The ship-owners pass-
through the tax without any impact on trade and ship-
owners slow down the speed of the vessel (reduction in
emissions).

2. When trade is sensitive to time and cost and when the tax
is small (less than 100 USD for soybean and grain), the
ship-owner may have interest in paying the tax and do not
change the speed => no impact on emissions (same speed
and trade level).
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‘s Dascse DAV

3. When trade is sensitive to time and cost and the tax is high
(more than 100 USD for soybean and grain), the ship-owner
may have interest in passing through the tax and to reduce the
speed => large impact on emissions and on trade (long-term.

=> this may be enough to trigger a change in technology to
limit compliance costs (new propulsion or fuel) and/or to limit
the impact of the decrease in speed (e.g. routing; wind
propulsion or assistance...).
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‘o Dascss HAVER

Thank you for listening

Next ?
Paper to be presented at

International Association of Maritime Economists
Conference 2023 — Long Beach (5-8 Sept. 2023)

Impact of maritime taxation for
(19 different agricultural trade x 150 countries)
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