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A B S T R A C T   

Italy is a major country bordering the Mediterranean Sea. As part of the implementation of the European Marine Strategy Framework Directive, Italy has set a target 
for reducing marine litter. This study evaluates the effectiveness of current measures for meeting that target. The paper proposes a framework for analysis, which 
confronts the primary sources of marine litter (i.e. inadequate waste management, wasteful habits, and waste from productive activities) with the adopted measures 
(classified in: prevention, management, and monitoring and control). In applying this framework, the paper adopts a new approach that focuses on a few salient 
aspects of governance responses: current legislation, circular economy, specific waste management practices, and monitoring and control systems. In support of the 
evaluation, the paper provides detailed data on the current legislation, actors involved, waste management and enforcement activities. The study highlights that Italy 
is engaged in accomplishing marine litter reduction, even if the target lacks precise quantitative/qualitative details. Despite this shortcoming, the framework allows 
identifying strong (e.g. extensive legislation, increased awareness, improved collection of waste) and weak points (e.g. lack of a national waste strategy, problems of 
governance integration, monitoring and control activities to be improved). The latter predictably decrease the effectiveness of the actions against marine litter, thus 
making the target less reachable. This study suggests enforcing these points and developing an overall strategy based on a stronger commitment, better planning, and 
enforced coordination. In this regard, additional targets and indicators can significantly contribute to the increased effectiveness of governance measures.   

1. Introduction 

Marine litter is a pervasive problem at a global scale which affects 
marine ecosystems and the human population [1]; Warner et al., 2016; 
[2]. This problem afflicts the Mediterranean Sea due to its semi-enclosed 
shape and the intensity of human activities occurring there [3]. Amongst 
the 22 countries bordering the Mediterranean, Italy is one of the most 
significant due to its coastline length – about 7600 km – and population 
size – about 60 million, of whom 60% reside in coastal regions [4]. Italy 
is also a major economy (a G8 country), tourist destination (70 million 
tourists), and maritime transport logistics hub (half a billion tonnes of 
goods) [5,6]. These basic data points convey the scale of the anthro-
pogenic pressures on the marine environment. At the same time, they 
emphasise the relevance of assessing Italy’s actions against marine litter 
from a governance perspective. 

As a member of the European Union (EU hereafter), Italy is obliged to 
implement the Marine Strategy Framework Directive (MSFD hereafter). 
MSFD is the main European legal instrument to protect the marine 
environment in the Baltic Sea, North-east Atlantic Ocean, Mediterranean 
Sea, and Black Sea [7]. By 2020, the MSFD aims to achieve the goal of 
Good Environmental Status (GES) – i.e., a clean, healthy, and productive 

marine-environment. GES is described by 11 qualitative descriptors 
ranging from biological characteristics to human influences [8]. The 
MSFD combines various approaches, while allowing member states to 
elaborate their own marine strategies and programmes of measures to 
achieve the GES goal [9]. 

The MSFD divides the Mediterranean Sea into four sub-regions: the 
Western Mediterranean Sea; the Adriatic Sea; the Ionian Sea and the 
Central Mediterranean Sea; and the Aegean-Levantine Sea. The Italian 
waters belong to the first three. Italy has opted for a unified strategy, 
with 33 targets linked to the MSFD descriptors [10,111]. Amongst these, 
three relate to marine litter (one of the descriptor): target 10.1 reducing 
marine litter; target 10.2 reducing debris-ingestion by sea creatures; and 
target 10.3 reducing knowledge gaps on marine litter. 

This study aims to evaluate the current measures adopted by Italy to 
meet target 10.1, while employing effectiveness as the primary evalu-
ation criterion. In doing so, the paper proposes a new framework for 
evaluation and an approach based on a few salient and representative 
aspects of governance responses. Since the MSFD was designed with a 
stepwise six-year cyclical approach [11], this study also seeks to provide 
insights for future advancement of the marine strategy, at both the 
Italian and broader EU levels. 
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The paper is organised as follows. Section 2 presents the framework 
for the analysis of effectiveness and the approach adopted. Section 3 
provides the data and information on Italian measures for their evalu-
ation in Section 4. Finally, Section 5 summarises the findings and pro-
poses suggestions for future research. 

2. Methodology 

Effectiveness is the extent to which policy effects match policy aims. 
Because effectiveness pertains to attainment, it is a common criterion for 
evaluating the results of a policy intervention [12,13]. Such results can 
comprise policy outputs (e.g. laws and regulations on marine litter), 
outcomes (e.g. reduction of waste dispersed in the environment), or 
impacts (e.g. reduced ingestion of plastic debris by marine species). 
However, policy results are not always quantifiable because they derive 
from multiple activities for which it is difficult to isolate the causes and 
effects of outcomes [14]. Moreover, impacts require time to manifest 
and a wide time lag occurs between activities and outcomes [15]. Out-
puts, outcomes and impacts “depend on the nature of the policy objec-
tives, i.e. whether the objectives have been defined in terms of outputs 
(unlikely), outcomes (most likely), or impacts (less likely)” [16]; 4). 
Furthermore, the objectives of policy intervention are not necessarily 
specified with clarity, or different objectives can exist without a hier-
archy amongst them [16,17]. 

In addition to these limitations, the evaluation of measures to ach-
ieve the target 10.1 requires a careful approach. As formulated by the 
Italian authorities, the target is vague, resembling more a goal than a 
target. A target is a meaningful reference value expressing a desired 
operational policy outcome in a synthetic (often-numerical) manner, 
while a goal is a broad, non-operational end-point of policy [13,18]. 
Instead, target 10.1 is expressed widely, it lacks a baseline to refer to, 
and it has no reference value to be reached – even gradually – within 
defined deadlines. Despite the vagueness of the target and the inherent 
difficulties of weighting policy results, it is possible to evaluate the 
effectiveness of Italian measures in achieving the target. For this aim, the 
paper proposes an approach based on a qualitative assessment of regu-
latory and non-regulatory measures. These are evaluated for their 

capacity to attain possible results in mitigating marine litter. The 
assessment is based on the extensive document analysis of reports and 
scientific and grey literature. 

Marine litter originates from land, and – to a lesser extent – it derives 
from sea-based sources [19,20]. Land-based sources are ascribable to 
solid waste ending up in the sea for many reasons. For instance, poor 
waste management, sewage overflows, wasteful habits, limited aware-
ness amongst the public, and inadequate interventions from industry 
and policymakers [21–25]. These sources refer to three macro drivers: a) 
inadequate waste management (including poor collection and waste-
water treatment); b) wasteful habits of individuals (citizens and visi-
tors); and c) waste from productive activities (inland and marine, i.e. 
agriculture, industry, fishery, navigation, and offshore installations). 

Analysing effectiveness implies evaluating the measures in place to 
address marine litter and its sources. Measures (i.e. legislative/regula-
tory, law enforcement, surveillance, inspection, monitoring, research, 
communication, campaigning, advocacy, technical support, and imple-
mentation) derive from actions of various natures taken by both 
governmental and non-governmental actors. These can be clustered in 
three macro categories: i) prevention (i.e. measures to avoid marine 
litter generation); ii) management (i.e. measures to conduct, address, 
and regulate marine litter); and iii) monitoring and control (M&C 
hereafter), (i.e. measures that track, check or verify data and actions on 
marine litter). Mitigation measures (e.g. litter booms, tertiary sewage 
treatment, beach cleans), fishing-for-fitter, or other post-leakage activ-
ities are here included in the management category. 

Drivers and measures can be combined into a matrix composed of 
nine areas, numbered from the sources/responses intersection, which 
define the analytical framework of this paper (Fig. 1). 

Effectiveness could be evaluated on the basis of a precise set of in-
dicators for the nine areas. However, waste indicators can be numerous 
(e.g., Ref. [26]. Their selection is a demanding process, because in-
dicators must be accurate, relevant, adaptable, measurable, harmonised, 
representative, context-specific, and scientifically robust [27–29]. 
Finally, indicators must be motivated and described for their accurate 
application. The conciseness required by this paper suggests a different 
approach for evaluating effectiveness. I propose focusing on a few 

Fig. 1. The framework for analysis.  
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salient and representative aspects of governance responses for a 
high-level qualitative evaluation. This approach is common to other 
disciplines, for example, auditing, due diligence, and risk management 
(see Ref. [30–32]). It has the benefit of allowing an immediate focus on 
critical aspects; by contrast, it is partial and potentially neglects (other) 
significant aspects. Despite these shortcomings (to be offset by further 
analysis), the approach is pragmatic and suitable for a quick and pre-
liminary assessment. 

For the analysis of marine litter, this paper selects two salient areas 
for evaluation as visualised in Fig. 2: A) primary legislative acts and 
related practices; and B) specific, relevant solutions, which are circular 
economy solutions (for waste prevention), habits (for waste manage-
ment), and M&C systems (for M&C of waste). These aspects are highly 
representative of waste generation/elimination and can provide a direct 
indication of how waste is managed in a country. The focus on the areas 
is motivated by the fact that legislative acts innervate governance ac-
tions. The circular economy is a widespread model preventing waste 
generation in production and consumption. Instead, specific manage-
ment solutions to combat waste and M&C systems are at the core of 
waste management and M&C activities respectively. 

Section 4 (Evaluation) applies this approach to evaluate the effec-
tiveness of Italian measures to reduce marine litter. Although a measure 
can simultaneously relate to more than one source or scope (i.e. the 
horizontal and vertical entries in Fig. 1), the evaluation section will 
follow the numbering to the extent possible. Overlaps and in-
terconnections are highlighted. 

3. Legal framework, actors, waste management: an overview 

This section summarises some relevant aspects of marine litter, 
which are the legislation, state of waste management, primary actors, 
and enforcement activities in the Italian context. 

3.1. Legislation on waste and marine litter 

As in other European countries, Italian legislation contains an arti-
culated set of rules on waste [33]. Since the 1990s, this set has evolved 
step by step rather than in a coordinated manner [34]. Following the 
prevention, management and M&C categories of the analytical frame-
work, Fig. 3 summarises the laws in the Italian legislative system sig-
nificant for this paper. In some cases, one law can refer to more than one 
area. For example, a tackles one issue extensively, or it includes multiple 
(not always homogeneous) issues because of specific time frames or 
policy windows. 

A first legislative level refers to EU directives, which require adop-
tion by the Member States. Together, directives define a system of norms 
regulating waste and litter to reduce their quantity and impact amongst 
member states. Italy has implemented EU directives, sometimes with 
delays (e.g. Landfill Directive), sometimes exceeding the requirements 
(e.g. D.L. June 20, 2017 n.91). 

A second legislative level relates to provisions that regulate specific 
aspects of waste. To this group belong the norm imposing a ban on 
cotton ear buds with plastic support and the commercialisation of cos-
metics/detergents containing microplastics (Legge December 27, 2017 
n.205). 

A third level, not represented in the figure, concerns regional and 
municipal norms that can integrate or specify the national legislation on 
matters (e.g. waste and water management). 

3.2. The primary actors 

Numerous actors are involved in fighting marine litter and acting 
directly on marine issues, or, more generally, on waste management. For 
this study, only the primary players are considered. Table 1 displays 
these by type, roles, and 11 categories of activities (marked by coloured 
bullets). 

Fig. 2. The salient-areas approach.  
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Fig. 3. Main Italian norms on waste and marine litter.  

P. Morseletto                                                                                                                                                                                                                                     



Marine Policy 117 (2020) 103956

5

Actors belong to four major categories: national, waste management, 
scientific research, non-governmental organisations (NGOs) and advo-
cacy organisations. National actors are responsible for increasing 
awareness, designing and applying policies and implementing EU di-
rectives and international protocols. 

Following D.LGS. 03/04/2006 n.152, municipalities lost exclusive 
legal control (direct management and regulation) over waste manage-
ment. Since then, waste services must be integrated and managed by a 
single public, private, or mixed enterprise. Cross-municipal authorities 
are common in the northern regions, while direct management by local 
authorities prevails in the south [35]. Specialised consortiums are 
responsible of recycling. The main one is CONAI that coordinates 
different consortia (e.g., COREPLA for the collection, recycle, and re-
covery of plastic packaging). 

In 2018, it was established a new authority called ARERA (Regula-
tory Authority for Energy, Networks and Environment), which is 
responsible for the energy, water, waste management sectors. ARERA 
has several regulatory and control functions, for example, to guarantee 
competition and efficiency, ensure accessibility, usability and homoge-
neous distribution of the waste management services etc. [36]. 
Furthermore, “the Authority aims at improving the waste management 
infrastructure to achieve the goals imposed by the European legislation 
and avoid infringement sanctions” [36]; 3). 

Table 1 includes four main scientific research actors; of these, ISMAR 
specifically focuses on marine sciences. Various universities collaborate 
with national actors to perform monitoring activities and general studies 
on marine litter. Several NGOs deal with marine litter, but only a few are 
working at the national level. These mainly conduct advocacy actions, 

Table 1 
Primary actors by role and typology. 

STATE (Parliament) overall legislative & administrative power.
MATTM Ministry of the Environment inter alia has a role of 
guidance and coordination of every environmental aspect.
ISPRA Italian Institute for Environmental Protection and 
Research – technical support to the MATTM.
ARPAs Italian regional agencies for the protection of the 
environment. They are coordinated by ISPRA.
SNPA a federal system composed by ARPAs and ISPRA 
inspections, monitoring activities, data collection and research.
NATIONAL POLICE FORCES i.e. Arma dei Carabinieri, Polizia 
di Stato, Guardia di Finanza, Capitanerie di Porto + local forces: 
Polizia Provinciale and Polizia Municipale.
ARERA Regulatory Authority with several functions also for the 
waste management sector.

WM ORGANISATIONS are public, private and mixed capital 
companies operating at the territorial level.
CONAI National Packaging Consortium (private, non-profit) 
consortium for recovery and recycling processes.
COREPLA is the CONAI branch for the collection, recycling and 
recovery of plastic packaging.
CONIP (private) national consortium for hard plastic packaging 
collection.

CNR National Research Council – researches on different topics 
also on plastic pollution/marine litter.
ISMAR Italian Institute of Marine Sciences (part of CNR) 
researches also on marine litter and marine plastic pollution.
ENEA Italian National Agency for New Technologies, Energy, 
and Sustainable Economic Development.
CONISMA National Interuniversity Consortium for Marine 
Sciences promotes research and scientific activities.

MAREVIVO focuses on marine litter conducts campaigns and 
contributes to the legislative proposals.
LEGAMBIENTE conducts monitoring programs and clean up 
activities (beaches and at sea); advocacy campaigns.
WWF Italy branch of the World Wildlife Fund -
GREENPEACE Italy branch of Greenpeace International both 
promote awareness campaigns.
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awareness campaigns, or provide technical support to other actors. Finally, 
projects related to marine pollution exist in which many of the above- 
mentioned actors participate. The majority of these projects are EU funded. 

3.3. Waste and marine litter 

Italy does not have a national waste management plan, but rather has 
delegated this function to regional administrative powers. 

Per capita amount of waste (overall figure) is 2721 kg (2017) slightly 
increased compared to the previous year (2.706) but far below the Eu-
ropean average (4.952 kg, 2004–2016) [37]. Municipal waste produc-
tion per capita amounts to 486 kg in line with the EU average of 476 kg 
for the 2013–2015 period [38]. Between 1995 and 2016, waste pro-
duction increased by 9% [39] but separation and recycling improved 
considerably in recent years [40,41]. In 2013, the Ministry of the 
Environment and Protection of Land and Sea (MATTM hereafter) 
established a National Programme for Waste Prevention [10]. The 
programme defined a target of a 5% decrease in municipal waste pro-
duction for 2020 compared to 2010, which was already achieved in 
2015. Landfills pose a major risk for waste reaching the marine envi-
ronment [42,43]. Landfills remain relevant (22%) compared to recy-
cling (28%), incineration (18%), biological treatment (21%) [41]. 
Plastic represents the majority of marine litter [44,45], but it is the least 
recycled material in Italy, as in other European countries. Recycling 
rates of glass, steel, paper, and aluminium are between 70 and 80%, 
plastic is at 41% (2016) to increase to 44.7% in 2019 [46]. Overall waste 
sorting is 58.1% [41], a figure that has been increasing every year. 

Beyond these aggregate numbers, Italy shows marked geographical 
differences (see Ref. [38,41]). Disparities are caused by administrative 
and organisational capacity and the efficiency of disposal firms (public 
and private) [47,48]. Waste management performance can vary ac-
cording to several factors. For example, territorial conditions, popula-
tion density and the attitudes of inhabitants [47,49]. 

Another important driver affecting marine litter is tourism. In the 
Mediterranean Sea, waste densities have increased 40% due to large 
influxes of tourists and over 75% of overall annual waste production is 
generated during the summer [50]. 

A further important factor affecting marine litter is illegal landfills, 
which amass wastes from households and productive activities [51]. For 
example, in 2007, the European Court of Justice (ECJ hereafter) charged 
Italy for the 4866 illegal or unmonitored landfills in 15 regions [52]. 

This phenomenon is aggravated by criminal organisations that manage 
the (worldwide) lucrative illegal waste business [53]. 

Allegedly, no precise figure on the amount of waste dispersed in the 
environment exists. A social analysis on littering by Magariello and 
colleagues [74] evidences that incorrect behaviours are associated to 
cigarette butts (65,4%), packaging (21,8%), beverage containers (20, 
0%), food (11.5%), other objects (16%). Because of the shape of the 
Italian territory, as well as the combined actions of wind and water, a 
certain proportion of litter reaches the sea. 

Sewage systems service over 99% of the Italian population; still, 
sewage is lacking for 40 municipalities (26 of which in Sicily) and 
affecting 385.249 citizens (ISTAT, [113]). In addition, only 12.9% of 
wastewater facilities operate advanced treatment processes, i.e. those 
providing a final treatment stage (these improve further the effluent 
quality). Yet, advanced systems cover 66.7% of overall pollution loads 
(ISTAT, [113]). 

As in other countries, a comprehensive national assessment of ma-
rine litter is still lacking in Italy. However, in line with the MSFD, which 
requires an initial evaluation of the marine environment, MATTM 
initiated an extended monitoring programme conducted by the 15 
(coastal) Regional Protection Agencies (ARPAs – see also Table 1). These 
collect data on monitoring areas (58 for beach litter, 54 for micro-
plastics) and communicate these findings to MATTM, which has a 
validation and publication role. MATTM communicated the results of 
the monitoring campaigns to the EU [54]. Table 2 summarises the data 
from the monitoring campaigns. These were conducted in 4 periods, 
autumn and spring of 2016 and 2017. 

3.4. Enforcement 

Waste is well managed in most parts of Italy [41]. Nonetheless, 
management requires enforcement in few areas of the south, where a 
political inability to organise the effective collection and active partic-
ipation of citizens in public problems exists [55]. Here, the so-called 
‘waste crises’ are provoked by organised crime and intensified by 
illegal practices of waste disposal and trafficking [53,56]. These cases 
are characterised by concurrent economic, institutional and technolog-
ical failures [56], of which illegal landfills, are a visible outcome. In 
2017, the Italian government appointed a special commissioner to clear 
57 illegal landfills, while offsetting the EU infringement proceedings 
[57]; EC, 2019). 

Table 2 
Beach litter by items (Italian monitoring activities according to MSFD) – source [54] 
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These elements do not imply that marine litter is generated exclu-
sively by illegal conditions in only the south of Italy. Enforcement is 
needed to modify specific socio-economic and political behaviours such 
as corruption, clientelism, or low civic sense [47,55]. Where situations 
are critical or waste is not managed properly, cultural change and 
genuine environmental awareness must complement repressive or 
enforcement actions [56,58,59,114]. The same arguments can be 
applied for littering, which occurs in every region (by both citizens and 
tourists). The latter significantly increase collection costs and residual 
undifferentiated waste [60]. 

4. Evaluation 

This section evaluates the measures to contrast marine litter using 
the framework and the analytical approach presented in Section 2. 
Specifically, it confronts measures (i.e. prevention, management, M&C) 
versus sources (i.e. inadequate waste management, wasteful habits, and 
waste from productive activities). An evaluation of efficiency is made, 
focusing on legislation and practices and specific relevant solutions. 

4.1. Prevention vs. inadequate waste-management 

Legislative and prevention practices 
Several laws on waste and marine litter have improved waste pre-

vention (notably, D.LGS. 05/02/1997, n. 22; D.LGS. 03/04/2006, n. 
152, and the Environmental Code). These laws have defined the waste 
hierarchy and the measures to prevent and reduce waste. In 2013, 
MATTM adopted a National Plan for Waste Prevention in compliance 
with the EU Waste Directive (2008/98/CE). Legge 28/12/2015 has 
facilitated waste prevention while other ad-hoc laws have addressed 
specific problems on marine-litter related issues (e.g. plastic bags, cotton 
ear buds and microplastic). However, legislation is fragmented and does 
not reflect a unitary vision on waste. 

Application of circular economy solutions 
The level of the circular economy is considered high in Italy [37]. As 

in other European countries, recycling and recovery are the dominant 
strategies [36,41,61,62]. These destroy products’ integrity and their 
environmental benefits can be low; in addition, they require waste, 
while this should instead be reduced or eliminated [63]. Other superior 
circular economy solutions can prevent waste production then marine 
litter (e.g. reuse, reduce, rethink, or remanufacture – see Refs. [64,65]: 
[63]. In the short run, these should be developed further with incentives 
and favourable regulation. 

4.2. Prevention vs. wasteful habits of individuals 

Legislative and prevention practices 
Italian legislation has increasingly aimed to contrast wasteful habits 

with several norms (see Fig. 3, leftmost column). Despite this, mis-
behaviours continue to be a significant problem, which stricter regula-
tion cannot alone prevent. Communication campaigns from NGOs and 
national compliance schemes are relevant but need improvement and 
broader amplification. Currently, the Italian mass media has shown in-
terest in the marine litter problem (an internationally hot topic); how-
ever, stronger and more specific anti-littering campaigns are demanded 
to engage people as demonstrated in other countries (e.g. Ref. [66,67] or 
EU projects (e.g. Ref. [68,69]). 

Application of circular economy solutions 
Production is the primary focus of the circular economy, while 

consumption and individuals still receive little attention [70–72]. Most 
products that become marine litter relate to (food) containers or 
single-use consumption products (e.g. Ref. [73,74]. As in other coun-
tries, packaged products dominate the market; in Italy, they are 
increasingly successful because they are perceived as practical and easy 

to use [75]. Few (indirect) measures have been undertaken to tackle 
wasteful habits, for instance, taxing plastic bags (in other countries, this 
got mixed results in terms of effectiveness – [76]. However, to change 
habits, it is necessary to rethink products (e.g. through future proof 
design or design for remake and recycling) and adopt superior circular 
economy solutions [63,77]. 

4.3. Prevention vs. waste from productive activities 

Legislative and prevention practices 
The legislation covers various aspects of waste and productive ac-

tivities. Some financial incentives exist (e.g. Legge 29/12/2015 n.221), 
which favour the use of recycled materials and dismantled resources in 
new production. Taxation on waste appears to be a tool to generate 
revenue rather than induce companies to prevent waste production. As 
Citroni and colleagues [79] underline, continual changes to the tariff 
system are an indicator of the inconsistency of legislation in this area. 
For example, TARI, a local waste applied to households and companies, 
is unevenly applied and does not reflect the real cost of waste man-
agement [78]. As mentioned above, the legislation is fragmented, and it 
does not reflect a strategy focused on waste prevention [79]. 

Application of circular economy solutions 
Corporations are aware of waste problems (Womack and Jones, 

[114]). The circular economy and extended producer responsibility are 
progressively applied within the economic system [37,47,62,80]. 
Beyond the initiatives in place, an overarching plan for a circular 
economy at the national level is still lacking. Few are the measures 
adopted specifically for marine waste. However, forefront measures 
exist which represent a strong signal to the market for preventing marine 
waste (e.g. the bans on microplastic-based cosmetics). Still, more im-
provements are needed for waste prevention [25,81]. For example, 
(over)packaging – predominantly made of plastics – is still a critical 
problem. Well-targeted/coordinated awareness campaigns like those 
adopted in Australia [82] seem necessary to reduce waste and marine 
litter; these can be organised easily and in the short run. Several ini-
tiatives are in place around the world to prevent waste through – for 
example – reuse and eco-design (see Ref. [83,84]; see also [85] for 
packaging). These are predominantly based on raising awareness, 
improving design, and promoting collaborative efforts in supply chains. 
Furthermore, specific measures should be implemented to involve the 
tourist sector, which is relevant to addressing waste prevention activities 
[60,86,87]. Finally, ad-hoc educational activities (e.g. to professional 
seafarers) should be promoted (see Ref. [88]). 

4.4. Management vs. inadequate waste-management 

Legislative and management practices 
Over the years, the legislation has refined management practices; as 

a result, waste management has improved. For instance, separate 
collection rates have increased, while the north–south gap has decreased 
[47,89]. Another problem persists: the legislation is fragmented and is 
not always applied or applied evenly [51,90,108]. A representative case 
is fishing-for-litter activity, which is not framed within a national waste 
management strategy; fishing-for-litter initiatives begun in 2018 on a 
regional basis (e.g. Tuscany and Lazio regions), but remain limited, 
despite legal requirements (e.g. D.LGS. 24/06/2003, n.182; Legge 
28/12/2015, n.221). 

Waste management solutions 
Italy has showed a trend in the modernisation of facilities, reduction 

of landfills, and increase of points and typologies of collection [89,91]. 
However, plants for waste treatment/disposal are in some cases inade-
quate above all in the south, where collection rates can also improve 
[41,92]. Some southern regions periodically experience waste crises. 
These are driven by policy failures but amplified by corruption and 
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organised crime activities [51,93]. These inefficiencies must be removed 
without further delay. In particular, new, diversified tools in waste 
management and disposal facilities are required in the short run [47]. 
For example, increasing door-to-door waste collection can reduce 
inadequate waste management [94]. More generally, the managerial 
culture of waste disposal companies controlled by municipalities needs 
improvements, along with the concurrent reduction of political inter-
ference [48,95]. 

4.5. Management vs. wasteful habits of individuals 

Legislative and management practices 
More attentive legislation has improved the sensibility of people 

towards waste. Separate collection and several norms regarding waste 
(introduced by the D.LGS. 03/04/2006, n. 152 and the Environmental 
Code) have represented significant steps in this direction. However, 
formal laws can also stimulate awareness in conjunction with social 
norms and campaigns [47,96]. Agovino and colleagues [47] show that 
in Italy, regardless of regional differences, great improvements in 
collection occur where joint actions of local institutions and citizens are 
in place. Stricter legislation seems necessary to tackle problems related 
to tourists (see Refs. [97]). 

Waste management solutions 
Management solutions can offset wasteful habits, for instance, by 

increasing the number of waste collection points and launching 
communication campaigns. Corsini and colleagues [106] show that 
awareness of consequences is a fundamental driver against wasteful 
habits. Despite difficulties and regional differences, waste management 
solutions have increased in effectiveness over the years [41,47], as have 
communication campaigns by NGOs or waste management actors. In 
particular, marine litter campaigns have become more frequent 
following global attention [59]. However, other factors influence 
wasteful habits, such as age, gender education, income, population 
density, and tourist presence [98,99]. In addition, Crociata and col-
leagues [96] demonstrate that “neighbourhood effects” is very strong in 
Italy. More incisiveness of communication campaigns seems necessary 
(see 4.2), as well as neighbourhood development strategies that enforce 
environmental knowledge/practice [96]. 

4.6. Management vs. waste from productive activities 

Legislative and management practices 
As for households, legislation has helped improve waste-related 

practices in corporations. Part Four of the D.LGS. 03/04/2006, n. 152 
(updated with D.Lgs. 205/2010) has provided a comprehensive classi-
fication and management of waste, which is useful for productive ac-
tivities. However, waste legislation is fragmented, and taxation 
incoherent [78,79,90]; see also 4.3). D’Amato and colleagues [107] 
underline that stricter environmental taxation has exerted a positive 
effect on illegal waste disposal and trafficking. To address these issues, 
several ad-hoc norms have been repeatedly introduced in legislation. 
Nonetheless, traffickers still do business with companies that want to 
avoid disposal costs and taxation (see below). 

Waste management solutions 
Waste management solutions have improved over the years [41,47]. 

However, current solutions do not entirely reflect the various and spe-
cific waste typologies from corporations and productive processes. 
Recently, a few B2B platforms have emerged (e.g. Wastly, Sfridoo, 
Wadex), which create marketplaces for waste and secondary raw ma-
terials. Despite these platforms being very few and limited in their ac-
tion, they can represent a promising alternative for managing waste 
from productive activities. This seems relevant in those areas in which 
criminal organisations manage waste disposal in place of regular waste 
management actors [51]. Platforms can offer specific solutions, for 

example, for waste from fishing activities (and/or marine litter acci-
dentally harvested), which is collected during fishing activities (see 
Ref. [100]). This issue should be addressed immediately, since it is 
inexpensive and requires no specific organisational capabilities. 

4.7. M&C vs. inadequate waste-management 

Legislative and M&C practices 
In 2006, D.LGS. 03/04/2006, n. 152. has defined the functions of the 

national waste registry (Catasto dei Rifiuti) although this was estab-
lished in 1988. The registry is managed by ISPRA, which collects data 
and publishes reports on different aspects of waste. In addition, D.LGS. 
05/02/1997 n.22 has established a national observatory on waste but its 
activities have been absorbed by MATTM in 2014. Since 2018, ISPRA 
assists MATTM in the activities related to the National Plan for Waste 
Prevention (see 4.1). Furthermore, the D.LGS-13/10/2010 n.190 (the 
law that implements the MSFD), has established seven monitoring 
programmes. Nonetheless, none of these relates to marine litter. This is a 
topic that should be specifically included in M&C legislation and prac-
tices. In regions like Campania or Sicily where waste collection is crit-
ical, these are Regional Observatories on Waste Management but data on 
inadequate waste-management are not collected (see Ref. [52]). 

M&C systems 
An overall system for M&C waste is missing in Italy. Germani and 

colleagues [51] underline the major difficulties related to this aspect: 1) 
the traceability of waste management cycle is based on self-certification 
that can be eluded and counterfeited; 2) monitoring and inspection ac-
tivities are delegated ARPAs but financial budget and technical equip-
ment are insufficient; 3) there are many police forces both at the 
national and local level (see Table 1), but these are not always cooper-
ating or communicating properly. All these aspects should be addressed 
within a broad and effective M&C system for waste. 

4.8. M&C vs. wasteful habits of individuals 

Legislative and M&C practices 
As in other countries, there is no specific legislation for monitoring of 

wasteful habits of individuals (monitoring litter could be a proxy to 
this). However, monitoring wasteful habits is important and should be 
the subject of a wider and specific regulation on waste. This should 
encompass, inter alia, different aspects of monitoring including those 
related to tourists, which represent a periodical population increase 
every year. 

M&C systems 
Proper disposal is a voluntary and motivated act [101]. In Italy, there 

is a necessity to increase M&C activities of wasteful habits. M&C ac-
tivities are undersized (see Ref. [51]. Inspections are still limited, while 
they must be in a large number to work as deterrence [56]. However, the 
amount of inspections dependents on institutional/social/economic 
conditions, which requires a case-by-case assessment [56]. A suitable 
M&C system is – even more so – required. 

4.9. M&C vs. waste from productive activities 

Legislative and M&C practices 
At the end of 2018, an IT system for traceability of hazardous waste 

(named SISTRI) has been abolished: it was never operative and 
considered too burdensome for companies. At the end of 2016, the 
Ministerial Decree DM-22/12/2016 – an administrative act – has 
defined a national plan for inspections related to waste produced, 
transported and treated by companies and organisations. Article 34 
(entitled Inspections) of the Decree complies with the EU Waste Direc-
tive (2008/98/EC). According to this, inspections shall cover the origin, 
nature, quantity, and destination of the waste collected and transported. 
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The plan is re-examined every three years. In support of the plan, 
MATTM has created an IT system (named SISPED) for data collection 
related to inspections [102]. The national plan is an important instru-
ment for monitoring activities and for directing controls; however, due 
to its recent establishment is not possible assessing its validity. 

M&C systems 
Waste from productive activities is monitored by waste management 

organisations and by specialised consortiums, which work at the local/ 
regional level (see Subsection 3.3). Controls are also carried out by 
police forces particularly by: a) Guardia di Finanza (financial police), 
because waste from productive activities undergoes special taxation and 
treatment; b) Carabinieri, (gendarmerie) chiefly the special unit for the 
protection of forest, environment, and agro-industry (so-called CUT-
FAA). However, controls are limited and police personnel are not suf-
ficient for the required tasks (see Ref. [56]. In 1994, Legambiente (an 
NGO, see Table 1), with the support of the Carabinieri, has established a 
monitoring system called Environment and Legality [103]. Legambiente 
also published the first annual report on environmental crime (since 
then, published every year). A comprehensive study on impacts of 
tourism and marine litter is lacking for Italy and other Mediterranean 
countries, although studies on specific areas exist (e.g. Ref. [73,104]). 

5. Conclusions 

Reducing marine litter is a key element of the MSFD, and Italy is 
seriously engaged in reaching this overall goal. However, the 10.1 target 
(reduce marine litter) of the Italian strategy is expressed vaguely and 
lacks precise quantitative or qualitative details. The absence of numer-
ical quantifications used as a baseline (e.g. an estimate on the overall 
amount of waste dispersed in the environment) make it difficult to 
define precise expected outcomes (e.g. 20% littering reduction in 5 
years) and track the advancement towards these outcomes (e.g. 70% of 
the target reached). Despite this, this paper has presented a preliminary 
evaluation of the effectiveness of the Italian measures against marine 
litter, examining their organisation and deployment. 

On the bright side, Italy has committed to reducing waste and marine 
litter, while improving waste prevention and management activities. 
The legislation is comprehensive. Over the years, it has expanded to 
include new and specific waste-related norms; the normative set-up can 
be considered in line with the challenges related to waste. Waste 
collection has improved in terms of (modernised) facilities, landfill 
reduction, and an increase of points and typologies of collection. The 
attention on waste prevention and collection has increased amongst 
both economic/institutional actors and the general public. Awareness of 
waste-related problems has improved at all levels of society, particularly 
for marine pollution (as a topic of international resonance, it benefited 
high visibility). The circular economy is gaining momentum in Italy and 
is increasingly applied by corporations. 

On the downside side, several points need improvement. Norms 
require simplification/better coherence; instead, the fragmentation of 
legislation requires containment. Legislation should reflect a unitary 
view on waste also reflecting specific M&C and tourist-related activities. 
In the same vein, a national waste strategy and a systemic vision of waste 
are missing. Actions to combat waste can be enforced, especially in 
preventing waste generation, both on the legislative and applied sides. 
These aspects connect with the circular economy. In this regard, an 
overarching plan for the circular economy at the national level is still 
lacking. The current focus of the circular economy is on production 
whereas recycling remains the dominant solution to keep materials in 
the economy. As required in most countries, advancements toward more 
powerful circular economy strategies (e.g. reduce, reuse) must be made, 
for both production and consumption. 

Other negative elements relate to integration/cooperation/commu-
nication amongst public and private actors, across sectors, from the local 
to the national level, and in the different police bodies. An effective 

system for monitoring/controlling waste must be defined and imple-
mented considering its sources and relevant issues (e.g. tourism and 
wasteful habits of individuals); M&C activities are undersized, while 
data on waste and marine litter require a more efficient and widespread 
collection. Illegal waste disposal/trafficking must be combated more 
strongly. Finally, the awareness of people (including tourists) and eco-
nomic actors, particularly those involved in marine activities, must be 
increased. 

Some of these negative points may be common to other countries: in 
the case of Italy, they diminish the effectiveness of actions against waste 
and marine litter. In the light of this, an overall waste strategy seems 
necessary for improved effectiveness and attaining the goal of reducing, 
removing, or eliminating marine litter. This overall strategy should 
emphasise waste reduction and prevention, with a strong connection 
with the circular economy or similar sustainable solutions. In addition, 
the strategy should be based on a stronger commitment and better 
planning and coordination. In this vein, clear objectives can help to 
define precise, measurable, and coordinated targets and indicators, 
which can significantly contribute to increased effectiveness. Future 
research should focus on these strategic and organisational aspects, both 
in macro terms, as in this study, and by examining the details of single 
measures. 
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