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1.0 Scope of the paper
The aim of the paper is to investigate which are the economic impact on health generated by the less
PM and NOX emission as a result of a wider diffusion of electric cars in the Italian fleet by 2050.

In assessing the environmental impact of electric vehicle, the main used tool is the life-cycle approach,
that does not take into account the economic impact that the low emission mobility can have both on
citizen’s health and the healthcare system.
Those economic impact generated on health, productivity and life can be monetized to get an economic
value that outlies the social benefit that electric car can have.
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2.0 Methodology
This analysis was conducted to enrich, with specific economic impact on health, a wider analysis
developed by a panel of expert for the project “Low-carbon cars in Italy: a socio-economic assessment”
(2018). The report was developed by a group of experts including, Cambridge Econometrics that
provided the lead for the economic analysis, undertaking vehicle stock modelling and economic
modelling in E3ME. Element Energy that carried out analysis on synergies between electric vehicle
charging and the functioning of the electricity grid. And the authors of this paper as part of the research
team of CERTeT Bocconi (today GREEN Bocconi) that carried out the assessment of health impacts in
Italy. The report was coordinated by the European Climate Foundation, Enel Foundation and Transport
& Environment, and preparation was supported by a core working group of qualified stakeholders6 to
advise and review the analysis and reporting.
For preparing the analysis input in terms of PM and Nox were used derived for the E3ME Model.
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4.0 Impact of e-mobility on air quality
AIM
Identify the
contribution of the emobility on air
quality
SOURCE
WHO
Ispra
Inemar
RESULTS
Exhaust emission
from light vehicle
(PM10, PM 2.5, NOX)

To identify the starting values of air quality for Italy, data was used from the
Ambient Air Pollution Database (WHO, 2016) World Health Organization's Global
Health Observatory that provides information on the average annual
concentration of PM10 and PM2.5 in the main cities and rural areas for each of the
countries including Italy. The specific parameters used for estimating the
contribution of the transport sector to overall air quality have been extrapolated
from the ISPRA and INEMAR databases and adapted to the scenarios analyzed.
To make the analysis consistent, the particulate exhaust components were
isolated, excluding the other generation modes linked to road transport (tire wear,
brakes, re-suspension).
The specific contribution of vehicle emissions, disaggregated between urban and
rural environments, and limited to the exhaust emissions from light private
vehicles, was calculated. Based on the emissions thus obtained, an estimate of
the secondary PM emissions generated by NOx as precursors was added. The
emissions expressed in PM10 have also been reconfigured in terms of PM2.5.
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5.0 Impact of citizens’ health
AIM
Identify the main
pathologies affected
by air quality level
SOURCE
HEIMTSA
INTARESE
RESULTS
Impact of changes in
air quality on human
health.

The second step of the model is to identify the
main pathologies affected by the air quality level,
in order to estimate the impact of changes in air
quality on human health.
Cardiac and cardiovascular diseases, respiratory
diseases and tumors (in the lungs) have been
identified as main areas of impact. The incidence
of these and other health effects are established
through detailed impact functions. The impact
functions used in this study are informed by the
methodologies developed and adopted within the
HEIMTSA (2007-2011) and INTARESE (2005-2010)
projects, whose objective was the identification of
an integrated assessment methodology and the
evaluation of environmental impacts on health.
Impact functions are expressed in the number of
additional events (for example of illness cases) for
10 μg / m3 of pollutants per 100,000 citizens per
year.

IMPACT ON LIFE
— Mortality
— Infant mortality

IMPACT ON PRODUCTIVITY
— Lost working days
— Days of work with fewer
restrictions on activity
— Restriced work days

IMPACT ON HEALTH
— Chronic bronchis
— Hospital admission for
—
—
—
—
—
—

cardiovascular disease
Hospital admission for
respiratory disease
Use of bronchodilators
for children
Use of bronchodilators
for adults
Respiratory symptoms
including cought among
children
Respiratory symptoms
including cought among
adults
Lung cancer
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6.0 Impact of health system
AIM
Identify the
contribution of the emobility on air
quality
SOURCE
HEIMTSA
INTARESE
RESULTS
Monetized impact

Improved air quality results in positive impacts on human health, and these can be
quantified, both in terms of the reduction of effects and in terms of an associated
monetary value. The latter refers to the cost savings that can be made as result of
improved air quality.
The impact functions are applied to the expected change in concentrations in order
to identify the expected impacts, and consequently monetized in accordance with
the discounted values of Monetary values of events, HEIMTSA and INTARESE
studies (€ 2010).
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7.0 Results
Focusing on the reduction in tailpipe emissions of primary and secondary (from NOx) PM2.5, from cars only,
results are classified in terms of health, productivity and life savings connected to the reduction in cases of
associated diseases.

The results are based on the input in term of number of EV in 2050, and in term of emissions. Those inputs
were generated from 4 different scenarios (REF, CPI, TECH, TECH RAPID) that describes 4 different hp of EV
market evolution.
The TECH SCENARIO is the central scenario gradual transition towards hybrid, plug-in hybrids and battery
electric vehicles until 2030, as well as fuel-efficient technologies (e.g. light-weighting) in all new vehicles.
After 2030 PHEVs are gradually phased out and replaced by more advanced powertrains such as BEVs and fuel
cell electric vehicles (FCEVs). This is the central scenario: it implies a less ambitious uptake of PHEVs and
BEVs than foreseen in the recently approved National Energy Strategy (SEN).
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7.0 Results
+ 114.644 years of life
saved
- 2,000 cases of lung
cancer
- 12,600 chronic
bronchitis
- 8.8 million
respiratory
syndromes

Along the considered timeframe, life savings represent 55% of total impact. In
absolute terms, the total cumulative number of life years gained thanks to the
reduction of pollution due to tailpipe emissions in 2050 is 114,644. Given an
average life expectancy of 83.5 years, this is equivalent to almost 1,400 lives.
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7.0 Results
10.5 billion to 2030,
13.5 billion to 2050
€ 407 million saved
per year
3.5 billion savings in
health care costs

The chart shows how the most significant component of saving comes from years of
saved lives (55%), followed by costs related to the impact on health (25%) considered
and productivity savings generated from a minor illness (20%).
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7.0 Results
10.5 billion to 2030,
13.5 billion to 2050
2040 maximum
value before
degrowth
8 years possible
advance of
investments with
respect to benefits

The additional net benefits peak in 2040, when net savings are estimated to be
around €96 million. This reflects the trend of emissions in the scenario,
decreasing rapidly until 2040 due to the yearly decrease of ICE vehicles sales,
slowing down when diesels are no longer sold.
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