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Abstract

This study provides a comprehensive review of Italy’s environmental legal frameworks and their
effectiveness in promoting sustainable management and conservation of natural ecosystems.
Building on primary legal documents—including the Codice dell’Ambiente (Legislative Decree
152/2006) and the 2022 constitutional reform of Article 9—as well as EU directives, peer-
reviewed literature, and empirical reports, the research systematically examines how law shapes
environmental outcomes across multiple domains. The review highlights a paradox: Italy has some
of the most advanced environmental legislation in Europe, yet persistent implementation gaps
undermine its effectiveness. In waste management, northern municipalities such as Parma have
achieved recycling rates above 80%, showcasing best practices, while southern regions remain
affected by illegal dumping and the pervasive influence of the Ecomatfia, a criminal network with
an annual turnover of nearly €9 billion. In water infrastructure, Italy suffers the highest distribution
losses in Europe (42% of potable water), reflecting chronic underinvestment despite robust legal
obligations. Renewable energy now accounts for 39% of electricity generation, driven largely by
solar, but the country lags behind EU leaders such as Sweden and Denmark due to administrative
delays and insufficient grid capacity. Soil erosion averages 8 t/ha/year, among the highest in
Europe, while PM2.5 concentrations in the Po Valley frequently exceed both EU and WHO
thresholds, contributing to an estimated 60,000 premature deaths annually. Hydrogeological risks
further compound vulnerabilities, threatening both communities and cultural heritage.
Comparative analysis reveals that Italy outperforms countries such as France and Spain in certain
fields (packaging recycling, solar energy), yet falls short of Germany and Scandinavia in
enforcement consistency, infrastructure resilience, and soil protection. These findings underscore
the gap between legal ambition and practical outcomes. The study concludes that Italy’s
environmental future depends on strengthening enforcement, reducing regional disparities,
adopting a national soil law, modernizing infrastructure, and embedding public participation and
intergenerational justice into environmental governance.

Keywords: Italy, environmental law, sustainability, waste management, soil erosion, air
pollution, Ecomafia, renewable energy, EU directives.
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1. Introduction

Environmental governance in Italy stands at the intersection of European Union directives,
national legislation, and regional regulatory frameworks, all of which collectively shape the
country’s approach to sustainability and natural resource conservation (Lazzari, 2023; Costanzo,
2025). Over the past decades, Italy has faced increasing environmental challenges, including
biodiversity loss, deforestation (Shojaei et al., 2020; Shojaei et al., 2019), soil degradation
(Zolfaghari et al., 2024), and water pollution (Yang et al., 2022: Shojaei et al., 2021), exacerbated
by urban expansion, industrial growth, and climate change (Netti et al., 2024). To address these
issues, Italy has progressively developed a comprehensive legal framework that integrates
principles of sustainable development, precautionary action, and ecosystem-based management
(Leone & Zoppi, 2016). At the core of Italy’s environmental legal architecture lies the Codice
dell’Ambiente (Environmental Code, Legislative Decree 152/2006), which harmonizes
environmental protection with EU standards while promoting sustainable use of natural resources.
Complementary legislation addresses critical areas such as protected areas and national parks,
landscape conservation, waste and water management, and renewable energy promotion (Scolozzi
et al., 2014). Moreover, the country’s strong reliance on decentralized governance grants
significant authority to regional and local administrations, enabling context-specific
implementation but also raising challenges of uniformity and enforcement. Environmental
governance in Italy is the outcome of a complex interaction between European Union (EU)
directives, national legal frameworks, and decentralized regional regulations (Pridham, 2019).
This multi-layered system reflects not only Italy’s ecological diversity and historical legacies but
also its institutional challenges in reconciling economic development with long-term ecological
sustainability (Cammerino et al., 2024). Italy’s environmental law is distinctive in Europe for its
dual role: as an implementation tool of supranational European environmental policy and as a
reflection of the country’s own constitutional, legal, and cultural evolution (Molocchi, 2021).
Against the backdrop of biodiversity loss, hydrogeological instability, climate change, and
environmental crime, Italy provides a particularly compelling case study for analyzing the
strengths and weaknesses of contemporary environmental legal frameworks. Over the past
decades, Italy has faced mounting pressures on its natural ecosystems. Intensive industrialization,
urban sprawl, agricultural expansion, and mass tourism have created unprecedented ecological
burdens. Biodiversity loss, deforestation, soil degradation, and water scarcity have become
pressing national concerns, while climate change has exacerbated hydrogeological risks such as
floods, landslides, and coastal erosion (Pulighe et al., 2024). At the same time, Italy’s cultural
landscapes—recognized by UNESCO and central to the national identity—demand a model of
environmental governance that balances ecological integrity with cultural preservation. The need
to manage these interlinked pressures has accelerated the evolution of Italy’s environmental legal
system. The cornerstone of Italy’s environmental legislation is Legislative Decree 152/2006,
commonly referred to as the Codice dell’Ambiente (Environmental Code). This legal instrument
consolidates various environmental provisions into a unified system, aligning Italy’s policies with
EU directives and international commitments (Lohse & Parola, 2014). The Environmental Code
establishes guiding principles—sustainable development, precautionary action, prevention at
source, the “polluter pays” principle, and high-level environmental protection—that structure
Italian environmental governance (Practice Guides, 2024). Within this framework, specialized
regimes regulate water resources, waste management, atmospheric emissions, and land use. The
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introduction of integrated Environmental Impact Assessments (EIAs) and Strategic Environmental
Assessments (SEAs) has further reinforced Italy’s compliance with EU directives, promoting a
systematic evaluation of environmental consequences in both project-level and policy-level
decisions (Arinc, 2025). A key aspect of Italy’s system is the multi-level governance structure.
While the Environmental Code provides national-level consistency, its implementation is highly
decentralized. Regional and local administrations hold substantial responsibility for environmental
planning, protected areas, and enforcement (Farinelli, 2022). On the one hand, this subsidiarity
principle allows adaptation to diverse ecological and socio-economic conditions across Italy’s
regions; on the other, it often leads to fragmented governance, overlapping competences, and
enforcement disparities (Ioppolo et al., 2013). For example, waste management is highly efficient
in Northern Italy, where compliance with environmental law has reduced costs and improved
recycling, while in Central and Southern Italy, gaps in infrastructure and enforcement create
inefficiencies and greater costs (Domini et al., 2022). Such regional disparities underscore the
tension between centralized legislative intent and localized execution. The influence of the
European Union on Italy’s environmental framework is profound. Italy is bound by EU directives
such as the Habitats Directive (92/43/EEC) and the Birds Directive (2009/147/EC), which together
underpin the Natura 2000 network of protected areas. Italy’s contribution to Natura 2000 covers
over 20% of its territory, making it one of the largest networks of protected areas in Europe
(Cardarelli et al., 2023). The establishment of these sites has played a critical role in protecting
endangered species and habitats, integrating biodiversity conservation into land use and
agricultural policy. However, implementation has not been without challenges: competing
interests from tourism, infrastructure development, and local economic pressures have generated
recurring conflicts in protected areas (Paniw et al., 2025). Another milestone in the evolution of
Italian environmental law is the 2022 constitutional reform. For the first time, environmental
protection, biodiversity, and ecosystems were enshrined in Article 9 of the Italian Constitution,
explicitly binding the Republic to safeguard the environment “also in the interest of future
generations” (Greco, 2023). This amendment represents a significant philosophical and legal shift,
reinforcing the centrality of environmental stewardship in the Italian constitutional order. The
reform provides a stronger legal basis for challenging environmentally harmful projects and for
promoting intergenerational equity, aligning domestic law with international environmental justice
discourse. Further, Italy has introduced innovative legislative proposals such as the “Smart Soil
Framework Law,” currently under discussion in the Senate. This initiative seeks to enhance soil
health and ecosystem service stewardship, reflecting a shift from reactive environmental protection
toward proactive ecological governance (Martinsson, 2025). Such legislative evolution indicates
Italy’s responsiveness to emerging ecological challenges and scientific knowledge, particularly
regarding soil degradation and agricultural sustainability. The practical application of Italy’s legal
frameworks has been extensively studied in relation to specific environmental sectors. For
example, Article 242 of the Environmental Code provides a clear procedural framework for
managing contaminated sites, including notification, investigation, risk assessment, remediation,
and certification, with defined timelines (Beccarello, 2023). This has enabled more transparent and
standardized approaches to industrial pollution. Similarly, waste management studies highlight the
economic and social implications of environmental compliance, with Northern municipalities
demonstrating cost savings and Southern municipalities experiencing persistent inefficiencies
(Barchiesi et al., 2022). In urban contexts, innovative frameworks such as the Ecosystem Services-
Based City Ranking offer new methodologies for integrating ecosystem services into planning and
evaluating multifunctionality in Italian cities (Barchiesi et al, 2022). These empirical insights
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reveal the tangible outcomes of Italy’s environmental legal frameworks and their implications for
sustainable development. Despite such progress, significant structural challenges remain. Italy
continues to face pervasive problems with illegal waste trafficking, particularly in regions like
Campania, where organized crime intersects with environmental governance (D’ Alisa et al., 2024).
Hydrogeological risks remain severe, as unregulated construction and land use change exacerbate
vulnerability to floods and landslides (Pelorosso et al., 2021). Coastal overdevelopment
undermines biodiversity, increases erosion risks, and highlights the conflict between economic
priorities and environmental protection. Moreover, the decentralized structure often leads to
overlapping competences, weak enforcement, and limited public participation in environmental
decision-making (Geneletti et al., 2007). These weaknesses underscore the implementation gap
between legal frameworks and practical realities. Italy’s legal system, however, continues to adapt.
Recent jurisprudence has increasingly invoked the constitutional principle of environmental
protection, while EU enforcement mechanisms exert pressure on Italy to strengthen compliance
(Di Stefano et al., 2025). Public awareness and environmental activism, especially around climate
justice, waste crises, and biodiversity, have further contributed to accountability. The academic
literature suggests that Italy’s environmental law is both a reflection of broader European
integration and a testing ground for reconciling national traditions with international
commitments. The present study situates itself within this body of knowledge, aiming to provide
a comprehensive analysis of Italy’s environmental legal frameworks and their implications for
sustainable management and conservation of natural ecosystems (Ronchi et al.,, 2019). By
examining the Environmental Code, constitutional developments, EU directives, and sector-
specific legislation, the study identifies both achievements and persistent challenges (D’Alisa et
al., 2024). It synthesizes insights from case studies on protected areas, waste management,
contaminated site remediation, and ecosystem services, offering a holistic perspective on Italy’s
governance landscape. In doing so, the study contributes to ongoing debates on environmental
governance in three key ways. First, it highlights the strengths of Italy’s environmental legal
system, including its consolidation under the Environmental Code, its integration of EU law, and
its constitutional reinforcement. Second, it critically evaluates gaps in enforcement, institutional
coordination, and public participation that limit the effectiveness of these frameworks. Third, it
identifies pathways for reform, including stronger inter-regional coordination, enhanced
enforcement against environmental crime, and greater integration of ecosystem service values into
legal and planning systems. Ultimately, Italy’s experience underscores the dynamic interplay
between law, governance, and ecological resilience. The Italian case reveals that environmental
legal frameworks are not static; they evolve in response to scientific knowledge, social
mobilization, political pressures, and ecological crises. By critically analyzing this evolution, the
study sheds light on the broader challenges of designing environmental laws that not only articulate
principles but also achieve tangible outcomes in ecosystem conservation and sustainability.

2. Materials and Methods

This study adopts a systematic review approach in order to analyze the evolution, structure, and
effectiveness of environmental legal frameworks in Italy and their implications for sustainable
ecosystem management. Given the inherently interdisciplinary nature of environmental law—
situated at the intersection of legal studies, policy analysis, and ecological science—our
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methodology integrates legal document analysis with thematic synthesis of peer-reviewed
research.

Data Sources
The review draws upon a wide range of primary and secondary sources:
1. Legal and Policy Documents:

o National legislation, including the Codice dell’Ambiente (Legislative Decree
152/2006) and subsequent amendments.

o Constitutional reforms (notably the 2022 amendment to Article 9).

o EU directives and regulations relevant to biodiversity (Habitats Directive
92/43/EEC; Birds Directive 2009/147/EC), environmental impact assessment,
waste management, and climate policy.

o National and regional government reports and white papers on environmental
protection.

2. Scholarly Literature:

o Peer-reviewed journal articles accessed via databases such as Scopus, Web of
Science, ScienceDirect, SpringerLink, MDPI, and Taylor & Francis Online,
covering the period 2000-2025.

o Empirical case studies on waste management, hydrogeological risks, protected
areas, ecosystem services, and environmental justice in Italy.

3. Supplementary Sources:

o Reports by international organizations (e.g., European Environment Agency,
OECD).

o Policy briefs and legal commentary from professional law firms and
environmental NGOs active in Italy.

Inclusion and Exclusion Criteria
To ensure relevance and rigor, sources were included if they met the following criteria:

o Thematic relevance: Addressing environmental legal frameworks in Italy or the EU’s
direct influence on Italian law.

o Temporal scope: Publications and documents from 2000 to 2025, reflecting contemporary
legal and ecological developments.

o Type of analysis: Empirical studies, legal analyses, or policy evaluations focusing on
conservation, sustainability, or governance.

Sources were excluded if they were purely technical ecological studies without reference to legal
or policy frameworks, or if they addressed environmental law in other EU member states without
comparative relevance to Italy.
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Analytical Framework
The collected materials were analyzed using a thematic content analysis approach:

o Legal Analysis: Identification of key provisions, guiding principles, and procedural
mechanisms in Italian and EU environmental legislation.

e Comparative Dimension: Evaluation of Italy’s compliance with EU environmental
directives and its position relative to broader European environmental law.

o Thematic Categorization: Grouping of findings into core domains—protected areas and
biodiversity, waste management and circular economy, climate and energy law, soil and
water governance, and institutional dynamics of environmental enforcement.

o Impact Assessment: Synthesis of empirical evidence on how legal frameworks have
influenced sustainable management outcomes, ecosystem services, and conservation
effectiveness.

Methodological Rationale

The adoption of a review methodology enables a comprehensive synthesis across fragmented
fields of knowledge. Legal documents establish the formal framework; scholarly studies provide
empirical evaluations of implementation; and policy reports highlight gaps and
recommendations. This triangulation allows for a nuanced understanding of both the intent and
effectiveness of Italy’s environmental legal architecture (fig 1).
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Figure 1. flowchart of research process
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3. Results & Discussion

3.1 Waste Management and Circular Economy
3.1.1 Recycling Performance in Italy

Waste management remains one of the most visible indicators of Italy’s environmental legal
framework. According to the European Environment Agency (EEA, 2023), Italy reported a
municipal recycling rate of approximately 49% in 2021, close to the EU-27 average of 49.6%.
However, national statistics claim far higher performance when considering all waste streams
(industrial, construction, packaging), with some reports indicating an 85.6% overall recycling
rate in 2022 (Gruppo Lem, 2023; Erixon et al., 2025). This discrepancy reflects the
methodological differences: EU monitoring focuses primarily on municipal waste, whereas
Italian authorities emphasize broader waste categories where industrial recycling inflates the
national figure.

The Environmental Code (Legislative Decree 152/2006) incorporates EU waste directives and
embeds principles of prevention, reuse, and recycling. Over the past decade, Italy has witnessed
significant expansion of separate waste collection (raccolta differenziata), particularly in
northern regions. Municipalities like Treviso and Mantova consistently exceed 70% separate
collection, while southern municipalities struggle to reach 35% (ISPRA, 2022).

3.1.2 Regional Disparities

Regional disparities reveal structural governance weaknesses. Northern Italy benefits from
robust infrastructure, higher public participation, and stronger enforcement, leading to superior
outcomes. In contrast, southern regions like Campania and Calabria continue to face challenges
of illegal dumping, weaker collection systems, and insufficient landfill management. These
patterns confirm that the decentralized governance structure—while legally empowering
regions—also exacerbates inequalities when institutional capacity is weak.

A striking example is Parma, which since 2013 has implemented RFID-tagged bins, “pay-as-
you-throw” billing, and extensive public communication campaigns. By 2020, Parma achieved
80% recycling rates for household waste (Le Monde, 2024). This demonstrates how effective
legal frameworks combined with local enforcement innovation can exceed EU benchmarks.

3.1.3 Comparative Insights with EU Leaders

Germany remains Europe’s leader in municipal waste recycling with rates above 70% in 2021,
while France reached only 45%. Scandinavian countries like Sweden, although reporting lower
recycling percentages, compensate through energy recovery in waste-to-energy plants. Italy’s
position, therefore, is intermediate: better than France or Spain in municipal recycling, but still
behind Germany and Austria (Bayar et al., 2021).

Table 1. Municipal Waste Recycling Rates in Selected EU Countries (2021)
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Country Recycling Rate (%)|[Notes

Germany ||71.1 Best in EU, strong enforcement + infrastructure
Austria 58.2 Consistent high performance

Italy 49.0 Strong regional disparities

France 45.0 Below EU average

Spain 36.0 Persistent weaknesses

EU-27 Avg.||49.6

(Sources: EEA 2023; ISPRA 2022)
3.1.4 Industrial and Corporate Waste

At the corporate level, Italy lags significantly. Between 2004 and 2022, EU-wide corporate waste
generation decreased by nearly 50%, while Italy managed only a 17.8% reduction (Rinnovabili,
2023). This points to inefficiencies in Italy’s industrial sector, where circular economy principles
have not been mainstreamed. Legal instruments exist—such as extended producer responsibility
schemes—but enforcement remains fragmented, with some sectors (e.g., automotive and
electronics) performing better than construction and textiles.

3.1.5 Policy and Legal Implications
The Environmental Code has provided a robust framework, but persistent gaps reveal challenges:
o Fragmented governance undermines uniform enforcement.

« Ecomafia involvement in southern waste streams creates distortions and undermines
public trust (Greyl et al., 2013).

o Tariff structures often fail to incentivize reduction at source.

From a legal perspective, Italy has transposed EU waste directives effectively, but case law from
the European Court of Justice reveals recurrent infringement proceedings due to improper
landfill management, particularly in Campania. These illustrate the persistent gap between de
jure compliance and de facto implementation.

3.2 Water Infrastructure and Governance
3.2.1 Water Leakage and Infrastructure Loss

Italy is Europe’s worst performer in water distribution efficiency. Nationally, 42% of potable water
is lost in transit due to aging infrastructure—double the EU average of ~25% (Financial Times,
2023). This amounts to more than 3.4 billion cubic meters annually.
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Cities like Milan (17% loss) and Rome (27% loss) illustrate that targeted investment and effective
governance can mitigate these challenges. However, many smaller municipalities continue to
experience losses above 50%, reflecting financial limitations and insufficient legal enforcement of
infrastructure renewal.

3.2.2 Comparative Analysis

Germany, by contrast, has water loss rates below 7%, while France and the UK average between
15-20%. This stark comparison underscores Italy’s infrastructural vulnerability (Mutikanga et
al., 2013).

Table 2. Water Distribution Loss in Selected Countries (2022)

Country Leakage Rate (%)||Notes

Germany |67 Highly efficient system

UK 19 Moderate leakage

France 17 Substantial investment in renewal
Italy 42 Highest in Europe

EU Average|[~25

3.2.3 Legal and Economic Dimensions

The Environmental Code mandates sustainable water use and integrated water service (servizio
idrico integrato), yet tariff levels remain among the lowest in Europe—averaging €1.50 per m?,
compared to €4.00 in Denmark and €3.00 in Germany (OECD, 2022). These low tariffs limit the
financial capacity of utilities to invest in infrastructure.

Additionally, constitutional reform in 2022 enshrined environmental and intergenerational
protection in Article 9, which indirectly strengthens the legal basis for water governance. However,
translating constitutional rights into practical enforcement remains an ongoing challenge (Zonn,
2005).

3.2.4 Policy Lessons

Italy’s water sector highlights the broader issue of underfunded infrastructure despite strong legal
commitments. Comparative evidence suggests that effective governance requires not only robust
law but also adequate financing mechanisms, transparent tariffs, and strong regulatory oversight.

3.3 Renewable Energy Transition
3.3.1 National Achievements

Italy has made significant strides in renewable energy deployment. By 2023, renewables
accounted for 39% of electricity generation (Wikipedia, 2024), with installed capacity reaching
74.5 GW:
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e Solar PV: 37 GW

e Hydro: 19.6 GW

e Wind: 13 GW

e Bioenergy: 4.1 GW
e Geothermal: 0.8 GW

Italy was among the early adopters of feed-in tarifts (Conto Energia), which spurred rapid solar
deployment between 2005-2012.

3.3.2 Comparison with EU Counterparts

The EU average renewable share in electricity was 45.3% in 2023, with leaders like Sweden
(66%), Finland (50.8%), and Denmark (44.9%) outperforming Italy (Eurostat, 2024).

Table 3. Renewable Electricity Share in Selected EU States (2023)

Country Renewable Share (%)|Notes

Sweden 66 Predominantly hydro + bioenergy
Finland 50.8 Mix of hydro, wind, biomass
Denmark ||44.9 Dominated by wind

EU Average|([45.3

Italy 39 Solar leader, lagging in wind

France 26 Heavy reliance on nuclear

3.3.3 Barriers and Legal Implications

Despite progress, Italy faces delays in meeting its 2030 targets. A 2025 study by Edison/TEHA
revealed Italy is a decade behind schedule for achieving carbon neutrality goals due to
administrative bottlenecks, high project costs, and inadequate grid infrastructure (Reuters, 2025).

From a legal standpoint, Italy has transposed EU Renewable Energy Directives, but licensing
delays and local opposition (NIMBY effects) continue to slow wind projects. Furthermore, while
solar capacity is robust, integration challenges due to limited storage capacity reduce overall
effectiveness.

3.4 Hydrogeological Risks and Climate Vulnerability
3.4.1 Landslides and Floods in Italy
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Italy is among the most hydrogeologically vulnerable countries in Europe. According to ISPRA
(2021), 93% of Italian municipalities are exposed to at least one hydrogeological hazard, with
16.6% of the national territory at risk of landslides or flooding. Between 1970 and 2019, landslides
caused 1,085 fatalities and 1,454 injuries, while floods led to 585 deaths and widespread economic
damage (Marta et al.,, 2020; Marra et al., 2025).

The Po Valley and the Apennine slopes are especially prone to landslides due to geological fragility
and intensive human activity (construction, deforestation, road building). Coastal zones face
erosion and rising sea-level threats, particularly along the Adriatic coast.

3.4.2 Cultural Heritage at Risk

Hydrogeological risks not only endanger human lives but also Italy’s extraordinary cultural
heritage. Approximately 5.8% of cultural heritage assets are located in high-risk zones, including
world-renowned monuments, churches, and archaeological sites. This poses an additional
challenge to governance frameworks, as the loss of cultural assets has both tangible and intangible
consequences.

3.4.3 Comparative Perspective

Compared to Germany, France, and the UK, Italy’s hydrogeological exposure is exceptional. In
Germany, less than 3% of municipalities are classified as high-risk for landslides; in France, risk
zones cover about 6% of the territory (OECD, 2022). Italy’s topographic fragility and historical
urbanization in risky areas amplify its vulnerability.

Table 4. Hydrogeological Risk Exposure in Selected EU Countries

% Municipalities Fatalities (1970— oy
Country Exposed 2019) Key Characteristics
Ttaly 93% ~1.670 glil}; exposure; urbanization in risky
France |~40% <500 Mountain + river flooding
Germany||<25% <300 Strong mitigation, robust planning
Spain  ||~50% >400 Drought + flood dual pressures

3.4.4 Legal and Policy Context

Italy’s Environmental Code (D.Lgs. 152/2006) integrates water and soil protection, while regional
laws mandate hydrogeological risk assessments. Nevertheless, repeated disasters show that
preventive measures are insufficient. Construction permits have often been issued in floodplains
despite zoning restrictions, reflecting governance failures. The 2022 constitutional reform (Art. 9)
enhances the legal obligation to safeguard ecosystems and biodiversity, potentially strengthening
legal tools against irresponsible land use. Yet enforcement remains uneven.

3.4.5 Policy Lessons
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Effective hydrogeological risk governance requires (Pietersen et al., 2021):
o Stricter enforcement of zoning laws to prevent illegal or hazardous construction.
o Investment in early warning systems (satellite monitoring, loT sensors).
o Integration of cultural heritage protection into risk management strategies.

e EU solidarity mechanisms (e.g., Recovery and Resilience Facility funds) to finance
resilience-building.

3.5 Soil Erosion and Land Degradation
3.5.1 Extent of Soil Erosion

Italy is a hotspot for soil erosion in Europe. According to the European Commission’s LUCAS
survey and RUSLE-based models (Panagos et al., 2015), Italy loses an average of 8 tons of soil
per hectare per year (t/ha/yr)—above the EU average of 2.5 t/ha/yr. Regions most affected
include Sicily, Calabria, and Apulia, where erosion rates can exceed 20 t/ha/yr, mainly due to
intensive agriculture, deforestation, and overgrazing (Panagos et al., 2020).

3.5.2 Drivers and Consequences

e Agricultural intensification: Monocultures, mechanization, and lack of crop rotation
exacerbate erosion.

o Deforestation and wildfires: Climate change has increased wildfire frequency, exposing
soil to erosion.

o Hydrogeological fragility: Steep slopes in Apennine areas accelerate runoff.

The consequences include reduced soil fertility, sedimentation in rivers and reservoirs, and
damage to infrastructure. Soil erosion also contributes to carbon release, undermining Italy’s
climate goals.

3.5.3 Comparative Context
e Spain: Even higher erosion rates (10—12 t/ha/yr), particularly in Andalusia.

o France: Moderate levels (~3—4 t/ha/yr), better controlled due to conservation agriculture
practices.

o Germany: Lowest rates (~1.2 t/ha/yr), thanks to strict soil protection laws and extensive
forest cover.

Table 5. Soil Erosion Rates in Selected EU Countries

Country |Avg. Soil Loss (t/ha/yr)|[Hotspot Regions

Italy 8.0 Sicily, Calabria, Apulia
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Country (|Avg. Soil Loss (t/ha/yr)|Hotspot Regions
Spain 10-12 Andalusia, Murcia
France |34 Rhone Valley, Corsica
Germany||1.2 Bavaria (minor)

EU Avg. |2.5 —

3.5.4 Legal Frameworks and Initiatives

Soil protection in Italy lacks a dedicated framework law, although regional regulations exist.
Current efforts are aligned with the EU Soil Thematic Strategy and the proposed EU Soil Health
Law. Italy has also implemented agri-environmental measures under the Common Agricultural
Policy (CAP), encouraging practices such as cover crops and reduced tillage (Alabrese &
Cristiani, 2023). Pilot projects like LIFE AGRICARE in Emilia-Romagna demonstrate
promising results in reducing erosion via precision farming and conservation tillage (Alabrese,
2023). However, adoption remains uneven due to limited incentives and farmer resistance.

3.5.5 Policy Lessons

o [taly urgently requires a national soil law, similar to Germany’s Federal Soil Protection
Act.

e QGreater integration of soil conservation in CAP payments could accelerate change.

o Erosion monitoring must be institutionalized, using remote sensing and EU-wide RUSLE
models.

3.6 Air Pollution and Urban Sustainability
3.6.1 Air Quality Status in Italy

Air pollution remains one of Italy’s most critical environmental challenges, especially in the Po
Valley, which consistently records the highest PM2.5 concentrations in Western Europe.
According to the European Environment Agency (2022), average annual PM2.5 levels in cities
like Turin, Milan, and Brescia exceed 25 pg/m?, double the WHO guideline of 10 pg/m?.
Nitrogen dioxide (NO:z) and ozone (Os) also regularly surpass EU limits, driven by traffic
congestion, industrial emissions, and unfavorable meteorological conditions that trap pollutants
in the Po Valley basin (Colombi et al., 2024).

3.6.2 Health and Economic Impacts
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The European Public Health Alliance estimates that Italy suffers over 60,000 premature deaths
annually from air pollution—among the highest in Europe. The economic burden exceeds €50
billion per year in healthcare costs and productivity losses.

3.6.3 Comparative Perspective
e Poland: Similar PM2.5 levels in cities like Krakow and Warsaw due to coal dependency.

o France: Paris records lower PM2.5 levels (~15 pg/m?) thanks to stricter traffic
regulations.

e UK: London averages 12—14 pg/m?, benefitting from clean air zones and reduced coal
reliance.

e Germany: Berlin ~13 pg/m?, though industrial areas in North Rhine—Westphalia exceed
EU thresholds.

Table 6. Average PM2.5 Concentrations in Selected Cities (ng/m?, 2021)

City (Country) |PM2.5 Level|[WHO Guideline Exceedance
Turin (Italy) 28 High

Milan (Italy) 26 High

Brescia (Italy) |25 High

Paris (France) 15 Moderate

London (UK) 13 Slight

Berlin (Germany)||13 Slight

Krakow (Poland) |27 High

3.6.4 Legal and Policy Framework

Italy is bound by the EU Ambient Air Quality Directive (2008/50/EC), yet has repeatedly faced
infringement proceedings for failing to meet NO2 and PM limits. Domestic policies include Low
Emission Zones (Zone a Traffico Limitato) in major cities and subsidies for electric vehicles.
However, enforcement varies and uptake remains modest compared to France or Germany.

3.6.5 Policy Lessons

o [taly requires a national clean air strategy with binding targets and financial support for
municipalities.

e Stronger incentives for public transport and EV adoption could reduce emissions.

o Integration of health cost analysis into policy design would strengthen enforcement.
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3.7 Environmental Crime and Justice (Ecomafia)
3.7.1 Scale of the Problem

Environmental crime remains one of Italy’s most persistent governance failures. According to
Legambiente’s Rapporto Ecomafia 2023, the illegal waste management market is valued at €8.8
billion annually, involving more than 300 organized crime groups across the country. Campania’s
infamous “Terra dei Fuochi” (Land of Fires) epitomizes this problem: thousands of tons of
industrial and toxic waste are dumped illegally each year, often set on fire to conceal evidence,
with devastating impacts on human health and ecosystems.

In 2013, the Italian mafia (particularly the Camorra) was estimated to have earned €16.3 billion
from waste-related crimes alone (NCT-CBNW, 2013). Despite legal reforms, this black economy
remains resilient, exploiting loopholes in monitoring and enforcement (Medina, 2022: Giardi,
2015).

3.7.2 Governance and Enforcement Gaps

Italy has introduced new criminal provisions in the Environmental Code and established the
Corpo Forestale and Carabinieri per la Tutela Ambientale to tackle eco-crimes. However, weak
institutional capacity, corruption, and local complicity continue to hinder enforcement.

In January 2025, the European Court of Human Rights (ECHR) ruled that Italy violated citizens’
rights in Naples by failing to act decisively on toxic waste pollution, calling for a comprehensive
clean-up strategy and transparent communication with residents (AP News, 2025).

This highlights how environmental law in Italy often fails at the implementation stage, leaving
communities exposed despite robust legal frameworks.

3.7.3 Comparative Perspective
Compared to Italy, environmental crime in northern Europe is far less entrenched.

e Germany and France report isolated cases of illegal waste shipments, usually cross-
border trafficking.

o Eastern Europe (e.g., Romania, Bulgaria) faces challenges with illegal logging and
poaching, but not on the same industrialized scale as Italy’s waste mafia.

Italy’s case is unique in how organized crime has institutionalized environmental crime, making
it an economic sector in its own right (Bisschop, 2017).

Table 7. Comparative Overview of Environmental Crime in Europe

Country |Primary Environmental Crime I\E/::Telated Annual Notes

Illegal waste disposal €2 8-16 billion Mafia control; systemic

Ttaly (Ecomafia) corruption

Germanyl||[llegal shipments of waste <€1 billion Mostly cross-border
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Country |Primary Environmental Crime ]\EZZEEated Annual Notes

France |Waste trafficking, wildlife ~€0.5 billion Better enforcement
Romania|Illegal logging ~€2 billion Corruption in forestry sector
Spain  |[Poaching, illegal water use <€1 billion Linked to agriculture

3.8 Environmental Justice and Public Participation
3.8.1 The Role of Local Communities

Environmental justice is increasingly central to the Italian debate. Communities in Campania,
Puglia, and Sicily have mobilized against illegal dumping, pollution, and industrial hazards.
Grassroots movements, often led by mothers and civic associations, demand transparency,
remediation, and accountability.

Research by Chandrappa & Das (2024) emphasizes that participation and conflict are integral to
Italy’s environmental governance. Public mobilization often fills the gap where institutions fail,
highlighting both the strength of civil society and the weakness of formal enforcement
mechanisms.

3.8.2 Constitutional Reform as a Justice Tool

The 2022 amendment to Article 9 of the Constitution—which enshrines environmental
protection, biodiversity, and intergenerational justice—has empowered activists and NGOs to
legally challenge harmful projects. Courts have begun to cite this constitutional right in
reviewing infrastructure and industrial developments. This represents a paradigm shift:
environmental protection is no longer a matter of statutory compliance alone but a constitutional
obligation.

3.8.3 Comparative Justice Perspective

o In France, the 2005 Charter for the Environment embedded environmental rights at the
constitutional level, influencing climate litigation such as the Grande-Synthe case.

e In Germany, the Constitutional Court’s 2021 climate ruling emphasized intergenerational
rights, forcing the government to strengthen emission targets.

o [taly is thus catching up, aligning with broader European constitutionalization of
environmental justice, though still behind in terms of judicial enforcement capacity.

3.9 Cross-Sector Comparative Synthesis

Bringing together findings across domains, Italy presents a paradox:
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1. Strong laws, weak enforcement: The Environmental Code (2006) and constitutional
reforms provide a sophisticated legal framework, yet enforcement capacity lags behind.

2. Regional disparities: Northern Italy demonstrates world-class performance in waste
recycling and water governance (Parma, Milan), while southern Italy struggles with

structural weaknesses and eco-crime (Grignani, 2022).

3. EU integration as a driver: Compliance with EU directives (e.g., Habitats, Birds, Ambient
Air Quality) has been a major driver of environmental improvements. Without EU
oversight, progress would likely have been slower.

4. Persistent vulnerabilities: Soil erosion, hydrogeological instability, and air pollution
remain chronic challenges, compounded by climate change.

Table 8. Italy’s Environmental Performance Compared to EU Peers

Domain Italy Germany |[France Spain EU Avg.
Municipal 49% (regional disparity)  ||71% 45% 36% 49.6%
Recycling o reg partty ° ° ° e
Water Leakage 42% (highest in EU) 6—7% 17% ~20% ~25%
Renewable Energy ||39% of electricity 48% 26% 46% 45.3%

. . 1.2 34 10-12 2.5
Soil Erosion 8 Vhalyr t/ha/yr  |[t/ha/yr t/ha/yr t/ha/yr
PM2.5 (Urban Avg.)||25-28 ng/m? (Po Valley) 13 pg/m? |15 pg/m?® |20 ug/m? :L;m3
Eny1r0nmenta1 €8.8—16 bn (Ecomafia <€1bn  |~€05bn Il~€1bn B
Crime control)

3.10 Policy Implications and Future Pathways

3.10.1 Strengthening Enforcement

o Establish specialized environmental courts to fast-track eco-crime cases.

« Enhance inter-agency cooperation between police, prosecutors, and environmental

regulators.

e Leverage EU-level enforcement mechanisms (ECJ rulings, infringement proceedings).

3.10.2 Reducing Regional Disparities

e Increase EU cohesion funds for southern regions specifically earmarked for waste and
water infrastructure.
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e Encourage inter-municipal cooperation for recycling and clean water projects.
3.10.3 Soil and Air Priorities
e Adopt a national soil law, harmonized with the upcoming EU Soil Health Directive.

e Implement stricter low-emission zones in urban centers, supported by national subsidies
for electric vehicles and public transit.

3.10.4 Climate and Renewable Energy
e Streamline permitting for wind and solar farms.
o Invest in grid modernization and storage capacity to fully integrate renewables.
o Expand carbon pricing mechanisms aligned with EU ETS reforms.

3.10.5 Citizen Participation and Justice

o Institutionalize public participation through mandatory community consultations in EIA
processes.

e Provide legal aid for communities affected by pollution and eco-crime.

o Embed intergenerational equity more firmly into judicial reasoning.

3.11 Conclusion of Discussion

Italy’s environmental governance illustrates the tension between ambitious legal design and
practical enforcement challenges. The Environmental Code and constitutional reform place Italy
at the forefront of legal sophistication, but persistent vulnerabilities—in waste, water, soil, and
air—demonstrate the need for deeper structural reforms. Compared to its European peers, Italy
shows world-class performance in some domains (e.g., packaging recycling, solar deployment,
local success stories like Parma) but systemic weaknesses in others (eco-crime, water leakage,
soil erosion, air pollution). The path forward requires bridging the gap between law and practice:
through enforcement, financing, public engagement, and regional cohesion. Only by doing so
can Italy’s legal frameworks translate into sustainable ecosystem management and genuine
environmental justice.

4. Conclusion

This review has provided a comprehensive analysis of Italy’s environmental legal frameworks and
their impact on sustainable management and conservation of natural ecosystems. The findings
reveal a paradoxical landscape: Italy possesses one of the most advanced and constitutionally
entrenched systems of environmental law in Europe, yet continues to face profound
implementation challenges across multiple domains. The Codice dell’Ambiente (Legislative
Decree 152/2006) and the 2022 constitutional reform of Article 9 establish robust legal principles
of sustainability, precaution, biodiversity protection, and intergenerational equity. Italy has also
aligned itself with EU directives on habitats, birds, waste, and air quality, thereby embedding
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European environmental standards into its domestic system. At the normative level, therefore,
Italy’s legal architecture is both comprehensive and ambitious. In practice, however, performance
is uneven. In waste management, municipalities in the north have achieved world-class recycling
rates, yet southern regions remain plagued by illegal dumping and Ecomafia influence. In water
infrastructure, Italy records the highest leakage rate in the EU (42%), reflecting chronic
underinvestment. In renewable energy, Italy has emerged as a leader in solar deployment, but grid
constraints and administrative bottlenecks prevent it from matching the renewable penetration
levels of northern Europe. Soil erosion and air pollution further demonstrate the gap between legal
aspiration and ecological reality: erosion rates are among the highest in Europe, while urban air
quality in the Po Valley continues to exceed EU and WHO thresholds. Comparative analysis
highlights that while Italy outperforms countries such as France and Spain in certain areas
(packaging recycling, solar generation), it lags far behind Germany and Scandinavian states in
enforcement consistency, infrastructure quality, and soil protection. The persistence of
environmental crime (Ecomafia) underscores Italy’s unique vulnerability: organized crime has
systematically infiltrated environmental sectors, transforming waste and land-use violations into
billion-euro industries that undermine both environmental protection and public trust. At the same
time, Italy is undergoing a normative shift. Constitutional reforms and increasing public
mobilization are reframing environmental protection as a matter of justice and rights, not merely
policy. The growing invocation of environmental principles in judicial decisions signals a
transformative potential for embedding sustainability into Italy’s governance DNA.

Looking ahead, the following pathways are essential:

1. Strengthening enforcement through specialized courts, stronger anti-crime units, and
tighter inter-agency cooperation.

2. Bridging regional disparities with EU-funded infrastructure projects in southern regions.
3. Adopting a national soil law aligned with EU Soil Health initiatives.

4. Accelerating renewable integration by simplifying permitting, modernizing the grid, and
supporting storage technologies.

5. Embedding public participation into environmental decision-making to enhance legitimacy
and accountability.

In conclusion, Italy’s environmental legal frameworks embody both promise and paradox. The
country has laid the legal foundation for sustainable ecosystem management and conservation, but
the effectiveness of this architecture depends on transforming laws into lived realities. Success
will require not only compliance with EU obligations but also deeper cultural, institutional, and
financial reforms. If Italy can bridge the gap between legal ambition and practical enforcement, it
may become a model of how constitutional and legislative innovation can drive sustainability and
justice in an era of ecological crisis.
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