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Abstract

Maritime traffic is expected to increase in the coming years due to the growth in inter-

national trade. Today’s inhabitants of port cities benefit from the economic activity

induced by maritime activities but they also suffer from local air pollution externali-

ties. We estimate the impact of maritime traffic on local air pollution and health out-

comes in part of Marseille port, France’s largest port city. Using detailed daily data

on boats’ arrivals, we find that boat arrivals cause small but statistically significant

increases in several air pollutant concentrations. We then investigate the relation-

ship between maritime traffic and short-term health in reduced-form specifications.

Boat traffic has no statistically significant impact on contemporaneous mortality, and

future steps will investigate impacts on hospitals’ emergency admissions and drugs

consumption.
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1 Introduction

According to the OECD, the cost of ambient air pollution is high in emerging and de-

veloped countries. In France, the number of deaths caused by air pollution from small

particulate matters (PM2.5) was estimated to reach 48,000 people in 2008 (Santé Publique

France 2016). The welfare loss associated to premature deaths caused by air pollution was

3.33% of GDP in 2013(The World Bank and IHME 2016). One source of emissions that

matters for many cities located by the sea is the air pollution related to maritime traf-

fic. Indeed, while maritime activity is crucial for international trade as around 80% of

global trade is carried by boat (in volume, 70% in value) (United Nations Conference on

Trade and Development 2019), it also contributes to greenhouse gas emissions and gen-

erates local pollution (IMO 2015, Sofiev et al. 2018). In 2007, an epidemiological study

by Corbett et al. (2007) suggested that about 60,000 premature deaths near European,

East-Asian and South-Asian coasts could be imputable to air pollutant emissions from

ships and maritime traffic. Maritime traffic is predicted to increase in the coming years

as international trade increases (United Nations Conference on Trade and Development

2019). On the other hand, coastal cities are among the most densely populated cities

in the world (Neumann et al. 2015), have a growing population, and generally comprise

a harbour. Thus in the absence of pollution regulation, a growing share of the world

population could become exposed to pollution from maritime traffic. Local air pollution

from maritime emissions can be all the more important in cities where port terminals

are located at the heart of a city. This is typically the case for Mediterranean cities, due

to historical urbanization patterns (CAIMANs Project 2015)1. Mediterranean port cities

are also specific in that they host many large cruise ships in the holiday season, with

the highest number of 4 million passengers reached in 2018 (Cruise Lines International

1The CAIMANs project is a joint project started by the air quality agency of the Marseille region, to-
gether with agencies from other regions in the Mediterranean area. It examines the air quality impact and
greenhouse gas emissions contribution for cruise and passenger ships in five ports from the Mediterranean
region
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Association 2019).

This paper estimates the short-run environmental and health consequences from mar-

itime tra � c in Marseille, France's largest port and second most populated city. We �rst

study how the concentration of several air pollutants known to adversely impact health

vary with quasi-random variations in daily boats in�ows. We then estimate the impact of

these variations in daily boat in�ows on mortality.

Marseille's port is a relevant case to investigate these issues for three reasons. Mar-

seille is a city with high levels of air pollution, and a share of the maritime tra � c is

located at the very heart of the city. A signi�cant fraction of its 1.8 million inhabitants

might be exposed to the air pollution induced by maritime tra � c. The neighborhoods

located in the city centre close to the port are also relatively deprived (Padilla et al. 2014).

With recent research highlighting the heterogeneity in the causal impact of air pollution

on health - poorer people being more a� ected than richer ones by the same pollution

dose (Hsiang et al. 2019) -, the public health and welfare consequences of pollution from

maritime activities could be particularly severe in Marseille and raise questions of envi-

ronmental justice. Second, the growing media coverage on the issue of pollution from

boats suggests rising concerns from the population on this topic. Yet, no observational

study on the potential impact of the port on air pollution and health has been carried

out, and the local air quality agency deployed pollution monitoring stations near the port

only two years ago. Third, in the recent period, policy-makers from the Mediterranean re-

gion have been discussing the opportunity to create an emission control area with stricter

emission limits than the default regulation. Given the reluctance of countries like Greece

and Malta to implement such regulation, it seems relevant to inform the policy debate

with estimates of the current costs induced by the air pollution from maritime tra � c.

Our work draws on the growing literature estimating the impact on air pollution on

health outcomes (Currie et al. 2014, Moretti and Neidell 2011, Deryugina et al. 2019). A

signi�cant part of this literature has used exogenous variations from the transport sec-
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tor in their identi�cation strategy. Recent examples include variations induced by ex-

cess airplane idling (Schlenker and Walker 2016), the dispersion of emissions-cheating

diesel cars in the United-States (Alexander and Schwandt 2019), the adoption of an elec-

tronic toll collection technology (Currie and Walker 2011), introduction of a congestion

tax (Simeonova et al. 2018) or public transport strikes (Bauernschuster et al. 2017). Most

closely related to our work is the paper by Moretti and Neidell (2011), who estimate the

causal impact of ozone concentration on hospital admissions instrumenting pollution

with boat tra � c in Los Angeles port.

We contribute to this literature by focusing on the contribution of one speci�c trans-

port sector to air pollution, the maritime sector. It seems particularly relevant to assess

the environmental and health impacts of maritime tra � c in the context of Mediterranean

port cities where emissions from ships are currently not regulated, contrary to the US,

Canada, the North and Baltic sea which have introduced stricter emission standards for

several air pollutants in the past two decades. As more coastal zones in the world are

covered by such regional regulations, the most polluting ships risk being sent preferen-

tially to the areas not covered by regulation, following the pollution heaven hypothesis

(Copeland and Taylor 2004). Given the focus on maritime activities, we are not interested

in the causal impact of one speci�c pollutant but rather we estimate the in�uence of mar-

itime tra � c on all kinds of pollutants that are expected to be caused by ships, such as

particulate matters (PM 10), �ne particulate matters (PM 2:5), nitrogen dioxide (NO 2) and

sulphur dioxide (SO 2).

Our empirical strategy exploits the quasi-random variation in boat tra � c once we ad-

just for seasonal and weather-related confounding factors, in a similar fashion as Moretti

and Neidell (2011). In Marseille port, many arrivals are planned in advance as 30% of the

tra� c is made of cruise and ferry passenger boats. Unless extreme weather events arise,

variation in the tra � c should be unrelated to factors related to air pollution. Still, we

also adjust our analysis for weather parameters such as temperature, rainfall and wind
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characteristics as they could in�uence both the chemistry of air pollutants and their dis-

persion.

We �nd that boats arrivals are associated with signi�cant but small increases in air

pollutant concentrations for particulate matters (PM 2:5 and PM10), nitrogen dioxide (NO 2)

and sulphur dioxide (SO 2). On average, an increase by one boat entering the port in the

last three days is predicted to increase pollutant concentration by about one percent.

These results imply that boat entrances in the port could explain about 10-13% of the

pollution concentrations measured 5 kilometers away from the port. yet air pollution

could increase signi�cantly more for the districts located closest to the port. Besides,

current measuring stations might not be able to record all pollutants emitted by ships,

especially ultra-�ne particulate matters. However, we also �nd that boat tra � c is not as-

sociated with any signi�cant change in mortality, likely the result of the relatively small

pollution shock induced by boat tra � c and the level of aggregation of our data. In the

�nal version of the paper we will be able to estimate if boat tra � c impacts other, less

“extreme” health outcomes such as the number of emergency admissions for respiratory

reasons in Marseille's hospitals.

The rest of our paper proceeds as follows. In section 2, we provide background ma-

terial on the issues regarding air pollution induced by Marseille's maritime tra � c. In

section 3, we describe the data gathered for the study and their descriptive statistics. In

section 4, we explain our research design and the statistical models used to carry out the

analysis. In 5, we present our results and in Section 6, we discuss them and conclude.
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2 Background

2.1 Pollution from Marseille port

Marseille is the second most populated French metropolitan area, with 1.8 million in-

habitants in 2016. In 2019 it was �agged by the European Commission as one of 11

French cities where daily limits of NO 2 have regularly been above the o� cial threshold

of 40 µg=m3. Shortly after, a ruling was issued by the European Court of jutice in Oc-

tober 2019, opening the way to possible sanctions (Mandard 2019). Among the causes

of pollution, car tra � c has been identi�ed for a long time. A more recent concern is

pollution from maritime tra � c, with a 2019 report suggesting that NO 2 emissions from

maritime tra � c are now higher than NO 2 emissions from road tra � c (France Inter 2019).

This is due to the combination of a less dense and cleaner road tra� c, and an increase in

maritime activity. This trend in maritime activity is expected to continue: the Marseille

Port authority's projections foresee an increase in maritime tra � c by 126% for the goods

and by 32% for the passengers between 2013 and 2025 (CAIMANs Project 2015). A re-

port from the local air quality agency estimates from emission inventories that maritime

emissions represent 40% of the city's NO2 emissions, 33% of the SO2 emissions and 13%

of the PM10 emission (Atmosud Atmosud). Beyond emission inventories though, the ex-

act contribution of maritime tra � c to air pollution concentrations, and most importantly

its e� ects on health, are still poorly understood notwithstanding growing media cover-

age on the subject (Max 2019). Using techniques of chemical decomposition of pollutants

over a short period, a 2013 technical study found that the contribution of maritime tra � c

to air pollutant concentrations could be much lower than its contribution to emissions,

between 0.8% and 1.2% (Piga et al. 2013). To our knowledge, no empirical analysis using

daily data from boat tra � c and pollution has been carried out in order to establish the

contribution of maritime tra � c to pollution.
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