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Abstract.  Heavy metals  can cause adverse effects to humans, animals and ecosystems due to their 
bioavailability and toxicity in various environmental compartments. In the last decades, many policy strategies 
and measures  have been taken at global, regional and local level in relation to heavy metals, due to their 
adverse effects and ability to be transported over long distances. Several EU measures have been adopted in 
order to control the pollution from heavy metals in the main sectors. This paper will provide an overview of 
trends of emissions, air concentrations and atmospheric depositions of heavy metals in Italy and of the main 
relevant EU legislation and its goals (Directives on paints, batteries, industrial emissions, etc.) together with 
policies adopted at Italian level.  
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Introduction 
 
According to the international scientific literature, heavy 
metals can cause adverse effects to humans, animals and 
ecosystems due to their bioavailability and toxicity in 
various environmental compartments. In the last decades, 
many policy strategies and measures  have been taken at 
global, regional and local level in relation to heavy 
metals, in particular cadmium and lead, due to their 
adverse effects and ability to be transported long 
distances. 

The first international legally binding instrument to 
deal with problems of air pollution on a broad regional 
basis is represented by the 1979 Geneva Convention on 
Long Range Transboundary Air Pollution (LRTAP), 
which has been extended by eight specific protocols. 
Following this treaty, further measures have been adopted 
both at regional level, for example the European Union 
strategies on air quality, mercury and waste treatment, 
and at global level, for example the discussion in progress 
under the UNEP umbrella dealing with lead and cadmium 
pollution. 

 

Emissions in Italy and in Europe 
 
Lead and cadmium occur in the environment as a result 
of both natural releases and releases associated with 
human activities.  

The major natural emissions of lead come from 
volcanoes, airborne soil particles, sea spray, biogenic 
material and forest fires, while the major anthropogenic 
contribution to emissions is due to the extraction of metal 
residues and of other minerals like coal and lime, 
industrial activities, smelters and metal/oil refineries 
(UNEP,2010a). 

The main sources of cadmium anthropogenic 
contamination is associated with mining, metallurgical 
industries, the use of fertilizers containing phosphates 
from mineral products, of paint and coating industries 
and electroplating industries (UNEP,2010a). 

In Europe major anthropogenic sources of nickel are 
stationary combustion (55 %) and mobile sources and 
machinery other than road transport (30 %). With a view 
to air quality the relevant sources are petroleum refining 
and fugitive emissions from the electric arc furnace steel 
works. Important natural sources of nickel are windblown 
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soil and volcanoes. Anthropogenic sources considerably 
outweigh natural sources. In Europe 86 % of total arsenic 
emissions in the in 1990 was emitted by stationary 
combustion. However, in general the emissions from this 
sector do not result in relevant ambient air concentrations 
as they are released via sufficiently high stacks.. In 
general anthropogenic sources outweigh natural sources; 
the global natural share is estimated at 25 %, mainly from 
volcanoes. On a local scale there may be more significant 
contributions up to 60 % from weathering processes in 
regions rich in sulphidic ore deposits (European 
Commission, 2003). 

Emissions in Italy can be evaluated considering the 
data reported under the relevant EU regulations and the 
UNECE Protocol on heavy metals under the Convention 
on long range transboundary air pollution.  

In particular the emissions into air and water from 
the major industrial plants are listed under the EPER 
Register, replaced by the E-PRTR register from 2007. 

The UNECE Protocol on heavy metals foresees that 
Each Party shall develop and maintain emission 
inventories for several heavy metals, including lead, 
cadmium, arsenic and nickel. Italy has submitted the time 
series from 1990 to 2010 to the Convention Secretariat 
(ISPRA). 

At national level, the Italian Institute of  Statistics 
reports on heavy metals emissions from specific sectors 
for the period 1990-2007 (ISTAT).  

According to the available data, the main emitting 
sectors for cadmium and lead include power production, 
waste treatment and manufacturing activities, with 
particular reference to the production of metals, metal 
products, non metal minerals and chemicals.  

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

In addition, the farming sector has a considerable 
responsibility for cadmium emissions, while the 
emissions of lead from transport, storage and 
communications are and have been significant, especially 
in the past.  
          The figures show the quantity of emissions of 
cadmium, lead, arsenic and nickel in 2007. 
 
Air concentrations in Italy and in Europe 
 
The Directive 2004/107/EC (European Parliament, 2004) 
sets a target value for arsenic in ambient air concentration 
of 6 ng/m3 to be calculated on the total content in the 
PM10 fraction, averaged over a calendar year. According 
to air quality data available at Italian level (Source: 
Regions, Autonomous Provinces, Regional 
Environmental Protection Agencies, National Research 
Council, National Institute for Environmental Protection 
and Research and National Institutes of Health) and 
European level (Source: Airbase) urban levels of arsenic 
are generally below the target value of 6 ng/m3 showing a 
range of  0,5 to 5,5 ng/m3. At European level urban 
background levels show a range of 0.5 to 3 ng/m³. 
Arsenic concentrations monitored near industrial 
installations may be up to one order of magnitude higher 
depending on the type of installation and the distance and 
position of the monitoring site (European Commission, 
2003). 

According to scientific literature and to air quality 
data exchanged amongst Member States in Europe, urban 
background levels of cadmium show a range of 0.2 to 2.5 
ng/m³. Cadmium concentrations near industrial 
installations may be higher, depending on the type of 
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installation and the distance and position of the 
monitoring site (European Commission, 2003). 
According to air quality data available at Italian level 
(Source: Regions, Autonomous Provinces, Regional 
Environmental Protection Agencies, National Research 
Council, National Institute for Environmental Protection 
and Research and  National Institutes of Health) and 
European level (Source: Airbase) urban traffic and 
background levels are below the target value of 5 ng/m3 
established by the so-called Fourth Daughter Directive, 
the Directive 2004/107/EC (European Parliament, 2004) 
showing a range of 0,1 to 3,0 ng/m3. 

According to scientific literature and to air quality 
data exchanged amongst Member States in Europe, urban 
background levels of lead in Italy are below the limit 
value established by Directive 99/30/EC (Council of 
European Union, 1999) and currently in force according 
to Directive 2008/50/EC (European Parliament, 2008) of 
0,5 µg/m3 expressed as an average yearly concentration 
for the protection of human health. Lead emissions have 
been reduced considerably as a result of the use of 
unleaded gasoline. Owing to decreases in the lead content 
of gasoline, there has been a trend towards lower air lead 
values both at European and Italian levels in the last 
years. 

Referring to nickel the Directive 2004/107/EC 
(European Parliament, 2004) provides a target value of 20 
ng/m3 for the total content in the PM10 fraction, averaged 
over a calendar year.. According to air quality data 
available at Italian level (Source: Regions, Autonomous 
Provinces, Regional Environmental Protection Agencies, 
National Institute for Environmental Protection and 
Research) and European level (Source: Airbase) urban 
levels are below the target value of 20 ng/m3 showing a 
range of 5 to 15 ng/m3. Nickel concentrations monitored 
near industrial installations may be up to one order of 
magnitude higher depending on the type of installation 
and the distance and position of the monitoring site. 

 
Atmospheric depositions in Italy and in Europe 
 
The European Monitoring and Evaluation Programme 
(EMEP) is a scientifically based and policy driven 
programme under the Convention on Long-range 
Transboundary Air Pollution for international co-
operation to solve transboundary air pollution problems. 
In particular, one of the activity of EMEP is to collect 
information on modelled and measured concentrations 
and deposition of lead, cadmium and mercury, their 
transboundary transport and atmospheric load to regional 
seas. 

The EMEP has four assigned centers that annually 
make available reports on, among others,  the 
transboundary pollution of the environment due to lead, 
cadmium and mercury, which are considered in this paper 
(EMEP). 

 
Comparison of trends in Italy and in Europe 
 

Considering the emission trends of cadmium, lead, 
arsenic and nickel in Italy, there has been a decrease of 
emissions in the last two decades. 

For the example, the emissions of cadmium, lead 
and nickel in 1990 from manufacturing activities were  
8.2, 397 and 52.3 tons respectively, while the emissions 
from the same sectors were 5.2, 230 and 26.6 tons 
respectively in 2007. 

In addition the lead emission from the wholesale 
and retail trade, repair of motor vehicles, motorcycles and 
personal and household goods which was 807.5t in 1990 
and 32 kg in 2007. 

The lead emission from the transport, storage and 
communications sector were 373.3 t in 1990 and 5.4 t in 
2007. 

In this paper air emissions, concentrations and 
depositions measurements are compared considering the 
Italian and European situation (Pacyna et al, 2007), 
(Pacyna et al., 2009), (Storch et al., 2003), (EMEP). 

 
Policy strategies at global level and their effects 
 
The Protocol on heavy metals under the UNECE LRTAP 
Convention states each Party shall reduce its total annual 
heavy metals air emissions of each heavy metal (listed in 
annex I) taking effective measures, appropriate to specific 
circumstances. 

The Protocol on Heavy Metals sets legally binding 
limit values for the emission of particulate of 10 mg/m3 
from hazardous and medical waste incineration, which 
reduce emissions of heavy metals indirectly. It sets also 
emission limit values on the emission of mercury to 0,05 
mg/m3 from hazardous waste incineration and 0,08 
mg/m3 from municipal waste incineration (UNECE). 

Considering the concerns related to the adverse 
effects to humans and the environment caused by lead 
and cadmium at global level, UNEP has started a 
collection of information on these two metals. 

In relation to this, the final reviews of scientific 
information on lead and cadmium with an overview of 
existing and future national actions, (including legislation 
relevant to lead and cadmium), have been presented at 
the 26th GC/GMEF of UNEP in 2011. UNEP has 
identified three current priorities for action in connection 
with lead and cadmium, which  are lead in paint, lead in 
fuels and in lead and cadmium batteries (UNEPc). 

 
Policy strategies at European level and their effects 
 
Several EU measures have been adopted in order to 
control the pollution from lead, cadmium, arsenic and 
nickel in the main sectors.  

The poster will list the main relevant EU legislation 
and its goal (Directives on paints, batteries, industrial 
emissions, etc.) 

 
Policy strategies at Italian level and their effects 
 
At National level, in addition to the legislative acts to 
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transpose the UE directives, the policy makers, scientists 
and stakeholders have started the definition of a national 
plan in order to reduce caused by particulate matter and 
heavy metals.  

It will be underlined main relevant strategies 
adopted at Italian level and possible measures for future 
management of heavy metal pollution. 
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