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1. SOx are amongst the most harmful exhausts of non-
greenhouse gases. They affect mortality and morbidity, 
biodiversity and damage infrastructure though acid rain (EERA 
2022). 

2. Maritime Sulphur oxides (SOx) = approximatively 13% of SOx
Worldwide emissions (Wan et al. 2016). According to Corbett 
et al. (2007) = 60,000 premature deaths globally can be 
associated to international shipping. 

Introduction
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3. To limit SOx, the IMO sets a global Sulphur cap in 
international waters (since 2020, the limit is at 0.50%, against 
3.5% previously).  Lower limits can be  imposed at a regional 
level in Sulfur Emission Control Areas (SECAs).
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4. The last agreement is for a Med SECA, agreed upon in 2022, 
following more that 15 years of negotiations amongst the 21 
countries member of the Barcelona convention (see Thébault 
Guët et al. 2023).

5. A decisive step was the study by EERA (2019) on benefits: 
Med SECA could reduce emissions by 79% for Sox, 24% for 
PMs & it would prevent more than 1,100 premature deaths 
from lung cancer, cardiovascular diseases, and strokes per 
year, as well as more than 2,300 cases of asthma in children. 
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Problematic: Despite clear benefits, many areas in the World 
are still without SECA?

6. One reason = the uncertainty and the lack of studies on 
their economic impact that slows down negociations.

7. Contribution: There is the need for a framework to help 
assessing the impact of SECAs, at a disaggregated level (trade 
and country) and that could be easily replicated to other 
regions. 
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1. For SECA regulations (Bloor et al. 2013), the transport costs were 
forecast to rise by 20-40% for SSS. A significant modal shift to trucks 
and rail is expected but as the differences in oil prices have been 
rather low, the effects of SECA on modal shift has been minimal 
(Katila et al., 2015). Similar findings for Notteboom (2006) and 
European Commission (2015). 

2. For Baltic Sea SECA, Busk and Härmälä (2016) stress that Finnish 
export industries would be particularly impacted, by the increase in 
operating and investment costs. The industries with tight markets 
and low prices such as the paper and metal industry may 
particularly suffer (Kalli et al., 2013).

2. Literature review
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3. For Med SECA, the only study was by EERA (2022) = Med 
SECA will increase maritime transport costs (MTC) by 
approximatively 0.5-1%, and have a limited negative economic 
impact on trade, modal shift and countries.
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We put together a specific modelling framework that 
combined 

1. a global freight mode choice model to estimate Med 
maritime bilateral trade = to countervail the lack of data, in 
the context of Med SECA.

2. an augmented gravity model to estimate the impact of MTC 
on trade = to estimate the impact on trade elasticity, in the 
context of Med SECA

2. Mehodology
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2. Methodology

HS-2 (97 products) 
with 4 modes 
of transport
4,128,316 obs. 
in 2016

Agregated to HS-6 (15 
products)
for Med countries and 
maritime trade
252,557 obs & 94 billion USD 
& 17 Med countries

Changes in MTC 
due to Med SECA

(EERA 2022)

Changes in trade per 
product/country

POLICY
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Our model estimates the probability (Ρ) of choosing a particular mode k, for origin 
i, destination j, product group m, relative to all available alternatives.

2. Mehodology: The global freight mode choice model



12

2. Mehodology: The augmented gravity model
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3. Estimation results from global freight model 
+ World Bank MTC
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3. Estimation results Gravity model – Trade elasticity to MTC
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3. Estimation results Gravity model – Trade elasticity to MTC
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3. Estimation results – Simulation of Med SECA
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3. Estimation results – Simulation Med SECA
Most impacted products (sum of import + export)

In absolute value vegetable products (-0.7 USD million or -
3.8%), metals (-0.66 M. USD or -2.8%) and mineral 
products (-0.38 M. USD or -1.0%). 

In relative value, Foodstuff (-6.5%) and footwear (-4.4%) 
are the two products that are the most impacted. 
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3. Estimation results – Simulation Med SECA

Most impacted countries (sum of import + export)

In absolute value: Italy (-1.1 million USD) and Morocco (-
0.9 million). 

In relative terms, Tunisia (-8.5%) and Morocco (-7.2%)
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1. Augmented gravity model without substitution effect 
(modal split) elasticity i.e. potential losses may lead to 
import/export via other mode of transport not necessary 
loss of trade but loss in maritime trade due to the change 
in MTC.

2. Augmented gravity model estimated using data for 2016 
(waiting for World Bank to release updated statistics on 
MTC - Fall 2023).

4. Conclusions/main limits
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3. Easier to apply than General Equilibrium Model – UNCTAD 
(2022) mentioned the need for alternative methods when 
assessing IMO short-term measures.

4. Other/new simulations can be easily replicated for specific 
products (Agricultural product/Worldwide), specific countries 
(for instance implications for trade/ports) or to assess other 
maritime regulations (global tax or impact of ETS) as long as 
they induce a change in Maritime Transport Cost.

4. Conclusions/main advantages
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