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Increasing land take, soil sealing and loss of ecosystem functions due to soil and land degradation
have been recognised as major environmental and socioeconomic challenges, both in the EU and
worldwide. In 2015, the UN put forward the 2030 Agenda, with 17 interdependent Sustainable
Development Goals (SDGs). Many of the SDGs reflect challenges related to land and soil. This report
comprises of a review of the state of affairs in the EU related to the implementation of the land and
soil related SDGs. Literature reviews, policy mapping, EU wide soil data analysis, combined with
national surveys and targeted interviews were carried out. A set of recommendations for related to the
way forward to more effective implementation and widespread uptake of sustainable land and soil
management addressed to the following four stakeholder groups are given: (i) practitioners and end-
users; (ii) scientist; (iii) policymakers and (iv) citizens.

Toenemend ruimtebeslag, bodemafdekking en verlies van ecosysteemfuncties als gevolg van bodem-
en landdegradatie worden zowel in de EU als wereldwijd gezien als grote ecologische en
sociaaleconomische uitdagingen. In 2015 hebben de VN de Agenda 2030 voorgesteld, met

17 samenhangende duurzame ontwikkelingsdoelstellingen (SDG's). Veel van de SDG's hebben een
relatie met opgaves die verband houden met land en bodem. Dit rapport bevat een overzicht van de
stand van zaken in de EU met betrekking tot de implementatie van de land- en bodemgerelateerde
SDG's. Dit overzicht werd tot stand gebracht door literatuuronderzoek, een beleidsanalyse, analyse
van bodemgegevens in de hele EU, gecombineerd met nationale enquétes en gerichte interviews. Er
wordt een reeks aanbevelingen gedaan gericht op vier doelgroepen om de implementatie en
acceptatie van duurzaam land- en bodembeheer in de EU te bevorderen: (i) eindgebruikers;

(ii) wetenschappers; (iii) beleidsmakers en (iv) burgers.

Keywords: Soil threats, ecosystem functions, land degradation neutrality, policy mapping, fostering
uptake of sustainable land and soil management
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Executive summary

Increasing land take, soil sealing and loss of ecosystem functions due to soil and land degradation
have been recognised as major environmental and socioeconomic challenges, both in the EU and
worldwide. In 2015, the UN put forward the 2030 Agenda, with 17 interdependent Sustainable
Development Goals (SDGs). Many of the SDGs reflect challenges related to land and soil, particularly
SDG 15, concerning life on land. SDG 15 strives to achieve a land degradation-neutral world and is a
key enabler for many other SDGs, including SDG 2 (zero hunger), 6 (clean water and sanitation), and
11 (sustainable cities and communities).

Since the adoption of the 2030 Agenda, the European Commission has published several strategic
documents outlining the plans to implement the SDGs in the EU. In the Communication on ‘Next Steps
for a Sustainable European future’ (2016), the Commission stressed its intention to mainstream the
SDGs into EU policies. More recently, the reflection paper ‘Towards a sustainable Europe 2030’ (2019)
presents the enabling factors and challenges to implementation of the SDGs in the EU. However, in
2006, EU initiatives on soil and land-related challenges started with the EU Soil Thematic Strategy,
which was the first policy document at EU level uniquely dedicated to soil protection. The strategy
aims to protect soil and its sustainable use, prevent further soil degradation, and restore degraded
soils. The document highlights eight main threats to soils in the EU: erosion, organic matter decline,
compaction, soil biodiversity loss, sealing, landslides, contamination and salinisation. Four key pillars
were defined to achieve the goals of the strategy: 1) framework legislation; 2) integration of soil
protection in other policies; 3) research; and 4) raising public awareness of soil-related challenges. In
addition, soil and land related challenges have been integrated into a wider EU policy focusing on the
sustainable use of resources.

The Roadmap to a Resource Efficient Europe adopted in 2011 aims for the achievement of sustainable
resource management, including land and soil management, by 2050. It also sets a target of no net
land take by 2050. This target has been repeated in the 7t EU Environment Action Programme that
came into force in 2014. Other targets established in the 7t" EAP aim to increase efforts to reduce soil
erosion and to enhance soil organic matter as well as the integration of land use aspects in
coordinated policies involving all relevant levels of government.

In December 2019 the European Green Deal® was launched as the new cornerstone that serves to
transform the EU into a fair and prosperous society, with a modern, resource-efficient and competitive
economy where there are no net emissions of greenhouse gases in 2050 and where economic growth
is decoupled from resource use. Within the Green Deal elements such as the new EU Biodiversity
Strategy for 2030 set targets and actions for nature protection and restauration, integrating as well as
land degradation neutrality.

Despite these high-level initiatives, EU policies targeted at the prevention of land and soil degradation
remain fragmented and rely on sectoral policies. Some of the sectoral policies can be very helpful in
the implementation of soil and land related SDGs by establishing environmental standards and
safeguards, promoting good practices and supporting sustainable approaches to natural resource
management.

The policy mapping exercise in this study shows that few Member States have dedicated land or soil
policies. Many of these policies set clear provisions for improving the condition of soil and land and
have the potential to contribute significantly to the implementation of the land and soil-related SDGs.
However, most policies at both EU and national level have been shaped before the adoption of the
SDGs and therefore, they may not fully reflect the targets as formulated by the UN in 2015. Hence,
there is a need to revise, update or reformulate the existing policies. New policy instruments need to
be devised that can help to adjust the socioeconomic development to the limitations of our planet in
line with the SDGs.

Wageningen Environmental Research report 3032 | 9



In light of the COVID-19 crisis that started in 2020 in Europe, it has become even more evident that
resilience is key to sustainability. Resilience is needed on all three main levels of the SDGs: the
Biosphere, Society and Economy. The recovery from this crisis places a strong focus on increasing the
resilience in society and economy, but it is important to keep in mind that many of the SDGs rely on
sustainably managed soil and land. Therefore, action towards the long-term sustainable use of land
and soil is essential to reach all SDGs; without that, there is no basis for the rest.

Measuring progress towards the achievement of the SDGs poses humerous challenges. The
target accepted for SGD 15.3 (Land Degradation Neutrality (LDN)) has three sub-indicators
focusing on land cover, land productivity and carbon stocks) may be a useful tool for tracking progress
in achieving LDN in the different countries and environmental zones. At EU level, the Commission is
currently developing a methodology and guidance to monitor the progress towards LDN. The adoption
of quantitative targets (such as LDN and zero net land take) at Member State level would be a good
step to making land and soil-related SDGs more operational.

Also, for other soil degradation processes, the methodology in Europe for monitoring and
assessing the land and soil SDGs should be more clearly defined and elaborated. Although
many countries have started to measure and monitor the land and soil SDGs, there is little
coordination and no standard approach yet. Moreover, important soil degradation processes are not
taken into account in comprehensive monitoring schemes for all ecosystems; while soil is part of all
terrestrial ecosystems and therefore needs well-defined targets that can be assessed with a good set
of indicators to assess the impact of measures taken for protection and restoration.

Essential for the success of the achievement of land and soil related SDGs is raising awareness for
sustainable land and soil management. Better awareness of the importance of land and soils will
promote region-specific but interdisciplinary land use planning at Member State level, in which the soil
and landscape should play an important role. Moreover, it is important to assess the impact of new
projects on the surrounding area, including off-site and on-site effects. In addition to a land-use plan,
there should be a long-term vision, i.e. how will the implementation of the plan affect the area itself
and its surroundings in 20 years?

For this, awareness needs to be raised on different levels and targeted for each specific stakeholder
group to give all stakeholders an action perspective by showing good, real-life examples that are
connected to them and which they could implement themselves:

e For practitioners and end-users: show and tell how land restoration is the best contribution to
achieve the SDGs. Exchanging region-specific solutions (such as the lighthouse example
approach in this report) will enhance local people’s awareness of the importance of land and soil.
They know their area and are emotionally attached to it. Seeing sustainable solutions implemented
in their own region will raise the awareness of the potential and possibility of sustainable land and
soil management. This can be helpful to make the transition to a truly new system which can replace
an ‘old and unsustainable’ system of soil and land management.

e For science: the science community has to step out of its comfort zone and show what soil can bring
to society. Scientists need to learn to communicate about soil: attract, interest, desire, action, as
scientific evidence alone will not move policy.

e For policymakers: political leadership is needed to promote soil and land-related SDGs if we are to
make real progress. Assisting countries to achieve their LDN target by showing good examples of
countries where successful policies have already been implemented.

e Education: at all levels of education, starting at a young age, soil and land should be brought to
their attention to show the importance of this for society in terms of food security, water resources,
climate change and human health. The climate change action has a head start and can also serve
the soil awareness by showing how system Earth works and how a healthy soil forms an important
basis for this.
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Recommendations: Create an enabling environment for transitional change
1. Institutional coordination and implementation

The European Green Deal and its associated actions, as well as other overarching strategic documents,
need to provide the framework driving the implementation and operationalisation of the soil and land
SDGs

Whilst broad ambitions provide a high-level framework for soil and land protection, they clearly need
to be translated into measurable, action-oriented policy targets, specifying incremental steps to be
taken to ensure their realisation. A starting point for formulating targets is a robust understanding of
the pressures impacting the state of land and soil and thus the SDGs. On this basis, sector or land
use-specific targets could be formulated. The update of key strategic policy documents, including the
Soil Thematic Strategy and the 8t Environmental Action Programme, as well as actions planned under
the Green Deal (e.g. the Zero Pollution Action Plan, the Strategy for a Sustainable Built Environment)
offer opportunities to define SMART? targets for specific sectors or types of land use.

Existing policies targeting the prevention of land and soil degradation remain fragmented and rely on

sectoral interventions

e While environmental mainstreaming that incorporates soil and land aspects is important and can be
effective, its results are dependent on the extent to which clear objectives and targets relating to
land and soil can be incorporated in other policies, and on the effectiveness of their implementation.
Ongoing and upcoming policy reviews, including for example the Sewage Sludge Directive, Industrial
Emissions Directive and the Sustainable Use of Pesticides Directive, need to integrate the ambitions
and targets formulated by the high-level strategic documents identified above.

e At Member State level, the adoption of quantitative targets (such as LDN and zero net land take)
would be a good step to making land and soil-related SDGs more operational. It would be useful to
share Italy’s experience with the UNCCD’s LDN Target Setting Programme with the other Member
States.

e National sustainable development plans or strategies need to be updated to integrate the SDGs and
should include explicit targets and actions for sustainable land and soil management.

Member States have adopted national sustainable development plans or strategies but not all address
the SDGs as adopted in 2015

Member States that have not yet updated their national strategic documents following the adoption of
the Sustainable Development Goals adopted in 2015, are encouraged to initiate a strategy review to
ensure that their national frameworks guiding their activities serve the ambitions of the UN’s Agenda
2030, but also contribute to the achievement of EU objectives such as no net land take or climate
neutrality by 2050 and the zero pollution ambition.

Member States have adopted coordinated and participatory approaches to implement the SDGs but
focus on the involvement of organised interests

o Information about the SDGs, their relevance to society as well as the individual, and the important role
land and soil play in realising these ambitions, need to be widely communicated. To engage people, we
should use the current momentum on climate and biodiversity to put soil and land on the agenda by
showing how they link to food security and the mitigation and adaptation of climate change impacts.
The update of the STS (planned in 2021) offers an opportunity to build on its positive experiences
with raising awareness for soil. Mirroring recent initiatives in other policy fields?, ‘soil literacy’® may
be a concept which could be developed and promoted at EU level as a way of delivering a more
coordinated approach to soil awareness activities in Europe. Such an initiative could involve the
setting up (and financing) of a new platform connecting relevant organisations and projects or may

-

Specific, Measurable, Achievable, Realistic, and Timely

See for example the EU40cean Coalition for Ocean Literacy which aims to bring together organisations, projects and
people that contribute to ocean literacy in order to create awareness and trigger action for sustainable ocean
management, build capacity and put ocean literacy on the policy agenda. Information available at:

The Global Soil Biodiversity Initiative notes that “The world needs more citizens who are soil literate—who understand
how soils and humanity depend on each other for their mutual long-term existence. The insufficiency of such
understanding (at societal levels) is due, in part, to the world’s “soil education gap”—the shortage of soil education efforts
relative to the scale of the societal need for them.” (
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build on the work of existing groups such as the European Network for Soil Awareness* and the
European Soil Bureau Network®.

e The increased emphasis on communication and dissemination introduced with the Commission’s
Research Framework Programme Horizon 2020 needs to be maintained, expanded, and refined to
ensure widely supported outcomes that will improve uptake or research results in practice.

2. Land degradation/land degradation neutrality definitions and indicators

The SDGs and their associated targets for land and soil should be elaborated at EU level in order to

develop a clear framework for data collection, monitoring, analysis and target setting.

e The methodology in Europe for monitoring and assessing the land and soil SDGs should be more

clearly defined and elaborated for all soil degradation processes. Although many countries have

started to measure and monitor the land and soil SDGs, there is little coordination and no standard
approach yet.

An LDN indicator based on the three UNCCD sub-indicators (land cover, land productivity, and carbon

stocks) provides a good starting point for measuring progress in relation to the land and soil-related

SDGs but further guidelines and coordination, as the Commission is currently working on, is necessary

for this indicator to become fully operational. The standard indicators as defined by the UNCCD are not

sufficient for the European context as they do not take into account several important issues:

— For most of the UNCCD sub-indicators there is more detailed information available in Europe than
the generally used Tier 1 data.

- The mosaic landscape in most European countries is not represented in the large pixels that are
used in the UNCCD indicator set.

- Important soil degradation processes are not taken into account in the UNCCD methodology, such
as biodiversity decline (e.g. afforestation with single species); soil erosion (from terraced
landscapes to large fields on sloping areas) or contamination.

Design and implement a comprehensive monitoring scheme for all ecosystems; soil is part of all

terrestrial ecosystems and therefore needs well-defined targets that can be assessed with a good set

of indicators to assess the impact of measures taken for protection and restoration.

3. Measures to prevent, reduce or reverse degradation

Availability of examples:

e Exchange region-specific solutions to enhance awareness of the importance of land and soil for local
people, who know their area and are emotionally attached to it. Seeing sustainable solutions
implemented in their own region will raise the awareness of the potential and possibility of
sustainable land and soil management. For example:

- Land and soil degradation and restoration measures as contributions for achieving sustainable
development and with that, the SDGs

— Nature-based solutions and agro-ecology principles contribute significantly to climate mitigation
and adaptation, at the same time addressing biodiversity loss and land degradation

— Measures to maximise resource efficiency: reusing and recycling soil and land resources

e Make new examples of region-specific solutions available via databases like WOCAT® and/or the new
EU Soil observatory of JRC (in line with the activities of the Horizon Europe Mission 5 Soil Health and
Food”).The development and exchange of good examples should be promoted on natural, urban and
industrial land as well as for agricultural soils.

Shared methodologies:

e Develop tailored good practices for specific regions. This can be helpful to make the transition to a
truly new system which can replace an ‘old and unsustainable’ system of soil and land management.

e Use a concrete methodology (for instance the lighthouse methodology proposed in this report) to
assess the impact of the specific land management measures on soil and land-related SDGs, to
demonstrate the trade-offs and synergies between the different SDGs impacted by those measures.

e Design a methodology for evaluating the costs and benefits for specific measures for the realisation
of the SDGs.

WOCAT is a global network on Sustainable Land Management (SLM) that promotes the documentation, sharing and use of
knowledge to support adaptation, innovation and decision-making in SLM. Available via
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1 Introduction

Land and soil are essential for several ecosystem services and functions. This is reflected in the UN
Sustainable Development Goals (SDGs), where land and soil play an important role in achieving half of
the SDGs, specifically SDGs 2, 3, 6, 11, and 13-15, which relate to food security, human health, land
management, water security, urban development, climate change and sustainable ecosystem services
(EASAC, 2018; Keesstra et al, 2016).

Land and soil are limited and unrenewable natural resources and yet, according to the EEA Dashboard
on land take, the area’s agricultural, forest and other semi-natural and natural land taken into urban
and other artificial land development (‘land take’) exceeds 500 km? per year in the EU® for the period
2012-2018 (EU28 countries only). Increasing land take, loss of soil function and ecosystem services
have been recognised as some of the major environmental and socioeconomic challenges in Europe.
In 2006, the EU adopted a Soil Thematic Strategy, aiming to protect soil and ensure its sustainable
use (European Commission, 2006), while the 2011 Roadmap to a Resource Efficient Europe (European
Commission, 2011) included the goal of achieving no net land take by 2050. This was echoed by the
7th EU Environment Action Programme as adopted by the European Parliament and the Council in
2013, which called on Member States to put policies in place by 2020 to achieve ‘no net land take’ by
2050 and to reduce soil erosion and the loss of soil organic matter (EC 2011a).

A recent comprehensive review of the state of the world’s soils observed that most of these resources
are in fair, poor or very poor condition, with 33% of land ‘moderately to highly degraded’. The chief
threats to the integrity and quality of Europe’s soil resources have been identified as climate change,
soil sealing, salinisation, compaction, acidification, chemical pollution, loss of organic carbon and soil
biodiversity erosion (FAO and ITPS, 2015). The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) states that ‘avoiding, reducing and reversing land
degradation is essential for reaching the majority of the Sustainable Development Goals and would
deliver co-benefits for nearly all of them’ (IPBES, 2018). Figure 1.1 shows expert judgement of how
efforts to address land degradation impact on the SDGs.

8 Land take 2000-2018, average annual data for the period 2012-2018,

Wageningen Environmental Research report 3032 | 13



80

60

40

20

RELEVANCE OF LAND DEGRADATION TO
TARGETS OF EACH SUSTAINABLE DEVELOPMENT GOAL (%)

SUSTAINABLE VES, BEUTS Ulo. 4SS GRS G SEER
GOALS = @ C oMY & 4
] 1] ] ) a = 5 2 @ o) o
s 89 3 2 ¢ % Bf g3 if 3z % 8% 5 E &F ¢ &%
§ B> 38 B - & g8& ;2 93 3% 5 23 § & €3 § g°
= aE 2w @ c = S8 38 &g T2 @ 3= o - sl @ gz
5 38 28 B =] o Bg = Bo 5% g o of E &b
& "% 8¢ 2 % < % gs B 53 3 % : 5 2B £ °%
= o ]
8 gg S 22 2 gz a2 & gy 8 8 BS % g
a = s 8 8§ =3 < =] go a
@ W B a2 2 0 s a2
5 = = b
T 2
6- [
p= |
OUTLIER ——

COMPLEMENTARITY OF ACTION TO —— HIGHEST VALUE WITHIN 1.5 BOX WIDTH

ADDRESS LDR WITH THE SDG

-1 0 1 —— LOWEST VALUE WITHIN 1.5 BOX WIDTH

Figure 1.1 Relevance of land degradation to targets of each SDG

Vertical axis: % of experts indicating that halting land degradation and restoration is relevant to
achieving that goal. Green colours: indicate the degree to which the targets are synergistic with
progress to address land degradation: dark green = all targets are aligned, lighter green boxes =
potential trade-offs between targets and efforts to address land degradation and restoration. Nowhere
was the relationship between efforts to address land degradation and meeting the SDGs judged to be
more conflicting than synergistic.

With the adoption of the SDGs by the UN General Assembly in September 2015, the EU and the
Member States committed to achieving land degradation neutrality (LDN) in the EU by 2030.

However, the most recent assessment of land take (i.e. the loss of agricultural land, forests and other
semi-natural and natural areas to the development of buildings and other artificial surfaces) in the EU
indicates that meeting the aim of no net land take by 2050 is unlikely to be achieved (EEA, 2018). It
will be similarly difficult to achieve the EU’s LDN objective by 2030 (European Court of Auditors,
2018). However, many organisations and Member States are developing activities towards avoiding
land and soil degradation and achieving the SDGs.

This final report was drafted as part of the DG Environment (DG ENV) funded project Providing

support in relation to the implementation of soil and land related Sustainable Development Goals at
EU level (Service contract No. 07.0202/2018/792008/SER/ENV.D.1).
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Guide to the Final Report

Section 2 briefly describes the project’s work programme and details the methodology adopted for
each task. Section 3 presents the findings of the analysis of the implementation of land and soil-
related SDGs. The report concludes with a conclusion and recommendations (Section 4).

The following Annexes are submitted with this Final Report:

Overview of the project’s research questions;

Questionnaire sent to the Soil Expert Group and selected experts;

Soil and land-related SDGs and indicators;

Relevance of EU policies for implementing land and soil-related SDGs;
Member State fact sheets; and

Examples of good practices/initiatives to achieve soil and land-related SDGs.

ounhwnNe=

Wageningen Environmental Research report 3032 | 15



2 Description of work and deliverables

This section will briefly describe the aims and objectives of the study as well as the methodology
adopted to meet the objectives.

2.1 Research aims and questions

The aim of this study is to analyse progress on the implementation of land and soil-related SDG
targets in the EU, taking due consideration of the 2030 Agenda commitments, and to provide a
platform for exchanges on best practices between Member States on the implementation of land and
soil-related SDGs.

The specific objectives of the study are to:

e Analyse the state of play of the implementation of land and soil-related SDGs in the EU, in particular
on the LDN target (15.3).

e Support the organisation of a conference on the implementation of land and soil-related SDGs in the
EU to discuss the findings of Task 1.

e Compile and communicate good practices and provide recommendations for the implementation of
land and soil-related SDGs in the EU.

Project outputs will support the Commission in identifying opportunities for action at EU level to
facilitate and promote the implementation of land and soil-related SDGs in the Member States.

2.2 Organisation of the work and methodology

The work for this project is organised into three main tasks. This section presents the methodology.
The sub-sections below briefly recap the objectives of each task and detail the steps to deliver the
expected outcomes.

2.2.1 Task 1 - Analysis of the state of play of the implementation of land and soil-
related SDGs

Task 1 aimed to analyse the state of play of the implementation of land and soil-related SDGs in the
EU, in particular on the LDN target (15.3). Key areas of analysis included:

e Coordination on SDGs and leverage at EU and national level;

e Implementation of land and soil-related SDGs at EU and national level;

e Land and soil degradation target-setting at EU and national level;

e Measures to prevent, reduce or reverse degradation at EU and national level.

The data collection and analysis were guided by a set of research questions which are listed in Annex 1.

The analysis drew from a wide range of information sources, including scientific literature, national
plans on sustainable development, policy documents and assessment studies, as well as previous
surveys carried out by the Commission, the United Nations Convention to Combat Desertification
(UNCCD) or other organisations and projects. Primary data were collected through a questionnaire
circulated to the members of the EU Soil Expert Group (EU SEG) and national experts who were
contacted to strengthen the response rate. The questionnaire (see Annex 2) included ten open-ended
questions that reflected the main research questions, plus one question to elicit information on
respondents’ Member State and institutional affiliation. Overall, 18 questionnaires were returned, of
which 1 of them only filled in the first question, so it was not further used in the analysis. The
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questionnaires are, covering 15 countries. Several countries submitted two replies (Italy - two from EU
SEG; Slovakia - two national experts (one of which sent in the incomplete response); Denmark - one
EU SEG, one national expert). Of the 18 questionnaires, 13 were completed by representatives of
national authorities and agencies, with the remaining five returned by the national experts.

Powered by Bing
© GeoNames

Figure 2.1 Geographical coverage of questionnaire responses

2.2.2 Task 2 - Support the organisation of a conference

A conference on the implementation of land and soil-related SDGs was organised on

25 November 2019 in Brussels. The conference pursued the following objectives:

e Provide an opportunity for stakeholder exchanges;

e Validate and complement the findings from Task 1 in order to identify and share good practices;

e Provide an opportunity for stakeholders to exchange their experiences, ideas and prospects for the
implementation of land and soil-related SDGs.

The conference brought together 250 participants from a variety of backgrounds, including EU and
national decision makers, researchers, managing authorities, industry, and representatives of civil
society organisations. The agenda, as well as summaries of presentations, panel discussions and

interactions, were documented in the conference proceedings. The proceedings can be accessed at
10

2.2.3 Task 3 - Compilation and communication of good practices and
recommendations

Task 3 extracted and formulated the key findings of the Task 1 analysis, together with the main
learning points from the Task 2 conference. These were gathered in a brochure on the implementation
of land and soil-related SDGs in the EU, together with examples of good practices. The brochure
illustrates how land and soil-related targets and indicators are implemented in various Member States.
The examples were gathered from literature, the conference presenters and attendees, and completed
with targeted requests to organisations and networks such as the Soil Expert Group. Lessons learned
and recommendations are tailored to the policy, research and practice communities and citizens. The
brochure is available in English, Spanish, French and German and shared widely, through several
channels of communication®!.

° The conference proceedings were submitted to the Commission and disseminated to all conference participants in
January 2020.

% The conference proceedings were submitted to the Commission and disseminated to all conference participants in
January 2020.

' Online at
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https://www.soil-conference.org/
https://www.soil-conference.org/
https://ec.europa.eu/environment/soil/index_en.htm

3 State of play of the implementation of
land and soil-related SDGs in the EU

This section presents an analysis of the state of play of implementation of land and soil-related SDGs
at EU and national level. The data collection and analysis focused on information related to the SDGs
on food security (SDGs 2 and 6), human health (SDG 3), sustainable cities (SDG 11), climate change
(SDG 13), land-based nutrient pollution of the seas (SDG 14), and sustainability of terrestrial
ecosystem services (SDG 15) (see Annex 3). Other SDGs rely on the availability of land and healthy
soil resources, but the links between these SDGs and soil are somewhat weaker (Bouma, 2019).

Findings are organised along the following themes:

e Coordination and implementation of land and soil-related SDGS at EU and national level
(Section 3.1);

e Soil and land degradation target-setting at EU and national level (Section 3.2);

e Measures to prevent, reduce or reverse degradation (Section 3.3).

Preliminary findings of the analysis were discussed with stakeholders at the conference on
25 November 2019 and subsequently updated for this Final Report.

3.1 Coordination and implementation of land and soil-
related SDGs

The EU is a permanent observer at the UN General Assembly and played an active role in the
development of the SDGs (European Commission a, no date). Since the Adoption of the 2030 Agenda,
the European Commission has published a series of documents outlining how it envisages
implementing the SDGs. Key among these are the Communication on ‘Next Steps for a Sustainable
European future’ (European Commission, 2016 a), and an accompanying Staff Working Document on
‘European actions supporting the 2030 Agenda and the SDGs’ (European Commission, 2016 b) (see
Box 3.1).
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Implementation of the SDGs at EU level

In November 2016, the European Commission issued a Communication on ‘Next steps for a sustainable
European future. European action for sustainability’ (European Commission, 2016a), in which it states the
Commission’s intention to mainstream the SDGs ‘into EU policies and initiatives, with sustainable
development as an essential guiding principle for all its policies’, to report regularly on the EU’s progress
towards the implementation of the 2030 Agenda from 2017, and to launch a ‘reflection work on
developing further a longer-term vision in a post-2020 perspective’ (European Commission, 2016a). The
Commission also emphasised the importance of including the SDGs as guidance in the actions taken
within the European Semester (European Commission, 2017a) and the intention that the next Multi-
Annual Financial Framework (MFF) (2018) will be in the context of sustainable development.

In 2017, the Commission established the Multi-stakeholder Platform, which saw a collaborative process to
prepare a joint contribution to the Commission’s reflection paper ‘Towards a sustainable Europe by 2030’
announced in the Commission Work Programme for 2018 (European Commission, 2018a). The platform
also proposed the development of an overarching Sustainable Europe 2030 Strategy to guide all EU
policies and programmes. The Commission Work Programme for 2019 confirmed the planned adoption of
this reflection paper, published in January 2019 (European Commission, 2019a). The paper ‘presents the
challenges faced by the EU, the key enablers of an effective transition towards sustainability, and three
possible scenarios for integrating SDGs within EU policies’ (IEEP, 2019).

Since 2016, Eurostat has published reports providing an overview of progress towards the SDGs in the
EU. The 2019 report (Eurostat, 2019) was at the core of the EU’s reporting to the UN High Level Political
Forum (HLPF) in July of that year. ‘The report uses the EU SDG indicator set, which was developed to
monitor SDG progress in the EU context and adopted in May 2017 by the European Statistical System
Committee’ (IEEP, 2019). In particular, the EU reported that it was making progress on most of the
SDGs. The Eurostat website offers interactive tools where data can be compared (Eurostat, no date).

The Commission also presented the HLPF with ‘the 2019 Joint Synthesis Report on the European
Consensus on Development’ (European Commission, 2019b), which provides an overview of the EU and
Member State actions for the implementation of the 2030 Agenda in developing countries through
development cooperation; and the ‘2019 report on Policy Coherence for Development (PCD)’ (European
Commission, 2019 c), which ‘illustrates contributions by the EU and its Member States to support
achievement of the SDGs in partner countries over the period 2015-2018. The report stems from the new
European Consensus on Development (2017), which foresees that PCD is applied across all policies and all
areas covered by the 2030 Agenda’ (IEEP, 2019).

At the end of 2019, the European Commission published its Communication on the European Green Deal
which sets out the roadmap for making the EU’s economy sustainable. It is considered an integral part of
this Commission’s strategy to implement the United Nation’s 2030 Agenda and the SDGs. The Roadmap
annexed to the Communication identifies key actions to be implemented under the Green Deal, of which
the Biodiversity Strategy for 2030, the Zero Pollution Action Plan, as well as the Soil Sealing Action and
Brownfield Action will be crucial in advancing land and soil protection in Europe.

This section presents a cutting-edge review of the implementation of land and soil-related SDGs in the
EU Member States. Section 3.1.1 will present EU actions and policies enabling the implementation of
land and soil-related SDGs at EU level. This will be followed by an overview of the Member States’
institutional arrangements for implementing and coordinating land and soil-related SDGs, as well as
the most relevant policies and strategies at national level (Section 3.1.2). Member State fact sheets
are annexed to this report (Annex 5) and detail each country’s progress towards SGD implementation.

3.1.1 EU policies enabling the implementation of land and soil-related SDGs

Land and soil degradation have long been recognised as a problem, both at EU and international level
(see Box 3.2), yet policy responses remain fragmented, with more emphasis on awareness-raising
than on targeted and comprehensive policies to change management practices. The protection,
maintenance and improvement of land and soil at EU level relies heavily on sectoral and
environmental policies. In addition, not all soil threats are equally well targeted by existing
instruments. A recent European Court of Auditors’ report notes that there is no EU-level strategy on
desertification, and land degradation in general. The report emphasises that there are “a range of
strategies, action plans and spending programmes at EU level [...], which are relevant for combating
desertification, but which do not focus on it”. The Court of Auditors subsequently calls on the
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Commission to “assess the appropriateness of the current legal framework for the sustainable use of
soil across the EU, including addressing desertification and land degradation” (ECA 2018, p. 44).

The International soil and land policy framework

The UNCCD, adopted in 1994, was the first legally binding UN international agreement relevant to soil
(UNCCD a, no date). The aim of the UNCCD is to prevent or reverse issues of drought, soil productivity
and living conditions in the world’s drylands (UNCCD b, no date). Parties to the Convention can declare
themselves ‘affected’ countries, which then requires them to implement national, regional and sub-
regional action programmes to reverse land degradation (UNCCD a, no date). The EU is a party to the
UNCCD (since 1998) and all EU Member States are also individually either accession countries or ratified
parties (UNCCD c, no date). Thirteen EU Member States, all located in Central and Eastern Europe,
currently have ‘affected country’ status'?, and must therefore prepare Regional and National Action
programmes identifying contributing factors and measures to combat desertification.

Progress on the UNCCD was reviewed at the 2012 UN Conference on Sustainable Development. The
outcome document, ‘The Future We Want’ (United Nations, 2012), included a section on ‘Desertification,
land degradation and drought’. It recognised the global problem of land degradation, the importance of
soil management to sustainable development, and the need to take urgent action to reverse land
degradation. It set a target of achieving a land-degradation-neutral world and called for the development
of scientific indicators, scientific research and sharing of information relevant to land degradation. The
target of land-degradation-neutrality (LDN) was taken up as one of the UN Sustainable Development
Goals in 2015, making this target legally binding for all signatories.

In 2012, the Food and Agriculture Organization of the United Nations (FAO) Global Soil Partnership (GSP)
was established, a voluntary, non-legally binding partnership that functions as a global platform for
stakeholders to discuss and address global soil issues, mandated to improve governance and promote
sustainable management of soils, including through awareness-raising (FAO, 2012). In 2013, the
Intergovernmental Technical Panel on Soils was established as the scientific advisory body of the GSP. It
is also responsible for producing the Status of World Soil Resources, a report delivered in December 2014
to mark the beginning of the International Year of Soils, looking at the threats to soils and ways to
combat soil degradation.

In 2013, the European Soil Partnership was established by the GSP as the Regional Soil Partnership for
Europe. Its Secretariat is hosted by the European Commission’s Joint Research Centre (JRC). Its aim is to
coordinate soil-related networks and activities and to contribute to the European chapter of the Status of
World Soil Resources report (FAO, no date). It aims to bring together all of the stakeholders and
institutions in Europe willing to adopt the principles of the World Soil Charter (see below), to give
guidance on goals and priorities tailored to specific regions, and to develop relevant activities in those
regions (ESDAC, no date).

The original World Soil Charter was adopted by the FAO in 1982 and revised in 2015. It sets out key
principles relating to soil functions, threats, and sustainable management, as well as guidance for action
towards sustainable soil management. It aims to ensure that soils are managed sustainably and that
degraded soils are rehabilitated or restored. It also states that governments should support and develop
initiatives to aid the adoption of sustainable soil management, support research programmes, contribute
to national and global soil information, monitor sustainable soil management, and ‘explicitly consider the
role of soil management practices in planning for adaptation to and mitigation of climate change and
maintaining biodiversity’ (FAO, 2015). The World Soil Charter is complemented by the Voluntary
Guidelines for Sustainable Soil Management, published by the FAO in 2017, which translate its principles
into practice for policy makers, farmers, and other stakeholders (FAO, 2017).

12 Bulgaria, Croatia, Cyprus, Hungary, Italy, Greece, Latvia, Malta, Portugal, Romania, Slovakia, Slovenia, and Spain. The EU
has not declared itself as a party affected by desertification.
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3.1.1.1 Analytical framework and policy mapping

In order to identify the main EU policies enabling the implementation of LDN target and other soil and
land related SDGs, we analysed the existing EU policy framework. In the absence of a clear definition
of land degradation and operationalisation of the SDGs at EU level, we mapped the relevance of
different soil threats and functions for the SDGs as the focus of this study. We then reviewed how
different policies contribute to reducing soil threats and improving soil functions respectively as a
means of gauging the extent to which current policies enable progress towards meeting the SDGs.
Linking the soil functions and threats to the land and soil-related SDGs highlights the potential
opportunities and shortcomings of existing policies to enable progress towards meeting the SDG (see
Figure 3.1).

SOIL HEALTH

EXISTING POLICIES

1'

SOIL THREATS

EROSION {WIND AND WATER) SEALING DECLINE IN BIODIVERSITY LOCAL/DIFFUSE CONTAMINATION DESERTIFICATION

DECLINE IN ORGANIC MATTER COMPACTION FLOODS/LANDSLIDES ACIDIFICATION /SALINISATION

ﬁ

SOIL FUNCTIONS

BIOMASS PRODUCTION, INCLUDING AGRICULTURE & FORESTRY BIODIVERSITY POOL, SUCH AS HABITATS, SPECIES & GENES SOURCE OF RAW MATERIAL
STORING, FILTERING & TRANSFORMING NUTRIENTS, SUBSTANCES & PHYSICAL & CULTURAL ENVIRONMENT FOR HUMANS / HUMAN ACTING AS CARBON POOL
WATER ACTIVITIES ARCHIVE OF GEOLOGICAL/ARCHEOLOGICAL HERITAGE
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Figure 3.1 Analytical framework adopted for the EU-level policy analysis
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The policy selection was limited to strategies, policies and instruments with at least an indirect link to
soil and land. Since most EU policies predate the adoption of the SDGs, the mapping exercise first
drew from recent studies which broadly investigated the extent to which current EU policies promote
the protection, maintenance and restoration of various soil and land functions or the reduction of soil
degradation in general (Frelih-Larson et al., 2016; Vrebos et al., 2017; McNeill et al., 2018; Paleari,
2017; Frelih-Larson et al., 2016; Glaesner et al., 2014). This initial list was then evaluated and
complemented by a quick review of those policy documents referenced by the policies already
identified under the previous step. In addition, we explored information collected through a 2018
survey of the members of the Soil Expert Group'3. Finally, we closely monitored new policy
developments to capture any policy initiatives that could potentially increase soil and land protection
as a basis for meeting the SDGs. There are several actions planned under the new Green Deal and
which are to be further developed. These are not included in the analysis presented here (see

Box 3.3).

The Soil Thematic Strategy
To fulfil EU and international commitments on land-degradation neutrality, the Commission will update
the EU Soil Thematic Strategy®* in 2021.

The 8" Environmental Action Programme (EAP)

The 7th EAP, ‘Living well, within the limits of our planet’ came into force in 2014 and runs until the end of
2020.The 7th EAP formulated the objective that “Land is managed sustainably in the Union, soil is
adequately protected and the remediation of contaminated sites is well underway” and called for actions
to increase efforts to reduce soil erosion, enhance soil organic matter, remediate contaminated sites as
well as to integrate land use aspects in coordinated policies at all levels of government. The EAP called on
Member States to put policies in place to achieve no net land take by 2050%°. The evaluation concluded
that some progress towards achieving the objectives on land management and soil set out in the 7" EAP
have been made, citing the lack of a comprehensive instrument protecting soil, common definitions,
targets, priorities, and harmonised monitoring methodologies.as the key challenges to fully achieving the
formulated soil objectives®®.

In October 2019, the Council of the European Union presented its conclusions of a meeting on the 8t
EAP!” and called upon the Commission "to present at the latest by early 2020 an ambitious and focused
proposal for the 8th EAP for the period 2021-2030 [...] and stresses that the 8th EAP should build on the
findings of the evaluation report of the 7th EAP, as well as the latest available science and knowledge,
including the European environment - State and outlook 2020 report (SOER 2020)” (p.5). In its
conclusions, the Council "underlines the need to take urgent additional action to protect and restore
terrestrial, fresh water and marine biodiversity and ecosystem services, to promote nature-based
solutions and to continue to promote sustainable management of soil” (p.8). In January 2020, the
Commission published its new work programme which announced the upcoming launch of a legislative
proposal for an 8th Environmental Action Programme (EAP).

13 In March 2018, the Commission administered a survey to the members of the EU Soil Expert Group which included the
following two questions on the SDGs related to land and soil: (1) Do you agree that the objective of SDGs related to land
and soil should be reflected in EU policies, in particular the ‘Land Degradation Neutrality’ target? If so, do you have any
suggestions on how to do so? (2) Do you consider that there should be a coordinated approach at EU level to develop and
implement Land Degradation Neutrality objective? Do you have any suggestions on how to do so?

14 COM (2006) 231. Thematic Strategy for Soil Protection. Available at

15 Decision No 1386/2013/EU of the European Parliament and of the Council of 20 November 2013 on a General Union
Environment Action Programme to 2020 ‘Living well, within the limits of our planet’. Available at:

6 SWD(2019) 181 final COM(2019) 233 final. Evaluation of the 7th Environment Action Programme to 2020 “Living well,
within the limits of our planet” Accompanying the document Report from the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the Committee of the Regions on the evaluation of the
7™ Environment Action Programme COM(2019) 233 final. Available at:

17 Council of the European Union. 2019. The 8th Environment Action Programme: Turning the Trends Together - Council
conclusions. Available at:
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The European Green Deal®

The European Green Deal sets out the roadmap for making the EU’s economy sustainable and sets out
several key actions which will be crucial in advancing land and soil protection in Europe. The Zero
Pollution Action Plan for Air, Water and Soil that the Commission will adopt in 2021 will address pollution
of soil and land. Soil sealing, the re-use of excavated soil and rehabilitation of contaminated brownfields
will also be addressed in the upcoming Strategy for a Sustainable Built Environment. As part of the
Commission’s Zero Pollution Ambition for a toxic-free environment, a new EU Chemicals Strategy for
Sustainability will be put forward.

The recently published Farm to Fork!® and the Biodiversity Strategy20 set out the following targets and

commitments:

« to promote the objective of zero pollution from nitrogen and phosphorus flows from fertilisers by at
least 50% and fertiliser use by at least 20%. This should be achieved by strengthening the full
implementation and enforcement of relevant environmental and climate legislation, and an action plan
for integrated nutrient management (by 2022) %;

e to reduce the overall use of and risk of chemical pesticides by 50% and the use of more hazardous
pesticides by 50% by 2030;

e to recognise at least 10% of agricultural land as high-diversity landscape features;

e at least 25% of the EU’s agricultural land must be organically farmed by 2030;

¢ commitment to significant progress in the remediation of contaminated soils.

Horizon Europe: Mission on soil health and food

The new European Research and Innovation Framework Programme, Horizon Europe, will commence in
2021. The European research and innovation missions, which are an integral part of the Horizon Europe
framework programme, aim to deliver solutions to some of the greatest challenges facing our world,
including one on soil health and food. The mission is still under development. Currently the aims of this
mission are: (i) become the key tool to raise society’s awareness of the importance of soils, engage with
citizens, (ii) put Europe on a path towards sustainable land and soil management, (iii) create and combine
knowledge and develop solutions for restoring soil health and soil functions. This is aimed to allow full use
of the potential of soils to mitigate the effects of climate change and have wide-reaching impacts on food,
people, and the planet. The results of the mission will directly feed into the new European Green Deal and
contribute to the implementation of the SDGs.

Policies were organised into different policy clusters?! and then further categorised by type of policy
instrument?2. In total, this scoping exercise generated a list of 28 policies (see Table 3.2). We
acknowledge that this is not an exhaustive list of all policies at EU level which directly or indirectly
impact on land and soil quality. They represent those policies most frequently cited by existing
assessments reviewed for this analysis and found to be most relevant by the authors of this report.

8 COM(2019) 640 final. The European Green Deal. Available at:
19 COM(2020) 381. final A Farm to Fork Strategy for a fair, healthy and environmentally-friendly food system. Available at
20 COM(2020) 380 final. Biodiversity Strategy for 2030 Bringing nature back into our lives. Available at:

2! The organisation of the policies identified into different policy clusters is based on the author’s judgement and does not
necessarily align with other classifications.

22 Regulatory instruments (European legislative acts, including direct regulations, directives and decisions, targets,
standards, bans, permits/quotas, planning/zoning) impose obligations, prohibitions or restrictions, introduce standards;
Planning instruments (Action programmes, strategies, communications (e.g. green papers, white papers, roadmaps)
provide orientation for policy-making; Economic instruments (Pricing, such as tariffs, taxes and charges and tradable
allowances, subsidies, risk liability schemes, green public procurement, voluntary agreements) sanction or reward
behaviour through market mechanisms; and Information instruments (Information campaigns, labelling, stakeholder and
public participation, training, advisory services) aim to stimulate changes in public preferences and behaviour; generate
information for policy formulation and evaluation.
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Table 3.2 Policies selected for analysis

Regulatory instrument

Sewage Sludge Directive (SSD) 86/278/EEC Waste
Sustainable Use of Pesticides Directive (SUPD) 2009/128/EC Chemicals
Water Framework Directive (WFD) 2000/60/EC Water
Floods Directive 2007/60/EC Water
Nitrates Directive 91/676/EEC Water
Birds and Habitat Directives 2009/147/EC and 92/43/EEC Nature
Strategic Environmental Impact Assessment (SEA) Directive 2001/42/EC Horizontal
Environmental Impact (EIA) Directive 2011/92/EU Horizontal
Environmental Liability Directive (ELD) 2004/35/EC Horizontal
Renewable Energy Directive (RED II) 2009/28/EC recast by Energy

2018/2001/EU
Industrial Emissions Directive (IED) 2010/75/EU Climate Action
Landfill Directive 1999/31/EC recast by 2018/850/EU Waste
Waste Framework Directive 2018/851/EU Waste
Fertilising Products Regulation 2019/1009/EU Chemicals
Organic production and labelling of organic products regulation  2018/848/EU Agriculture
Effort Sharing Regulation (ESR) 2018/842/EU Climate action
National Emission Ceilings Directive (NECD) 2016/2284/EU Climate action
Plant Protection Products Regulation (PPPR) 91/414/EEC Chemicals
Land Use, Land Use Change and Forestry Decision (LULUCF) 2018/841/EU Climate action
Regulation
Strategic instruments
EU Forest Action Plan and Forest Strategy COM/2013/0659 Forest
Roadmap to Resource Efficient Europe COM/2011/571 Horizontal
EU Strategy on Adaptation to Climate Change COM/2011/571 Resource
Soil Thematic Strategy COM/2006/231 Soil
Farm to Fork Strategy COM/2020/381 Food
Biodiversity Strategy to 2020 COM/2011/244 Nature
(Biodiversity Strategy for 2030°%) (COM/2020/380) >
Economic instruments
CAP Direct payments and market measures (Pillar I) and Rural 1305/2013/EU Agriculture
Development (Pillar II) *° 1306/2013/EU

1307/2013/EU

(COM/2018/39225)

(COM/2018/393%7)

(COM/2018/394228)
LIFE Programme 1293/2013/EU Environment
(LIFE+ Programme?°) (COM/2018/385%)
Information instruments
Soil Sealing Guidelines SWD/2012/101 Soil

2 The analysis presented in this document covers both the Biodiversity Strategy to 2020 and the new EU Biodiversity
Strategy for 2030 which was published in May 2020.
24 COM(2020) 380 final Biodiversity Strategy for 2030 Bringing nature back into our lives. Available at:

% In June 2018, the proposal for the post-2020 CAP was tabled; the analysis presented in this document covers both the
existing and proposed regulations (as they were published in June 2018).

% proposal for a Regulation establishing rules on support for strategic plans to be drawn up by Member States under the
Common agricultural policy (CAP Strategic Plans) COM/2018/392 final.

27 proposal for a Regulation on the financing, management and monitoring of the common agricultural policy and repealing
Regulation (EU) No 1306/2013. COM/2018/393 final.

8 proposal for a Regulation amending Regulations (EU) No 1308/2013 establishing a common organisation of the markets in
agricultural products, (EU) No 1151/2012 on quality schemes for agricultural products and foodstuffs, (EU) No 251/2014
on the definition, description, presentation, labelling and the protection of geographical indications of aromatised wine
products, (EU) No 228/2013 laying down specific measures for agriculture in the outermost regions of the Union and (EU)
No 229/2013 laying down specific measures for agriculture in favour of the smaller Aegean islands COM/2018/394 final/2.

2 The analysis presented in this document covers both the current legislation as well as the proposal for a new regulation
which was tabled in June 2018 and provides for a date of application as of 1 January 2021.

3% proposal for a Regulation establishing a Programme for the Environment and Climate Action (LIFE) and repealing
Regulation (EU) No 1293/2013 final. COM/2018/385 final.
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Having identified the policies potentially relevant for implementing land and soil-related SDGs, the
next step was to examine the extent to which the selected policies address — directly or indirectly —
different soil functions or threats. The analysis was recorded in a policy inventory, and included:

e Name of policy and official number

e Policy area (Nature, Water, Soil etc.)

e Type of interventions/measures

General description

Objectives/targets/priorities that are directly or indirectly relevant for soil/land
Interventions/measures that are directly or indirectly relevant for soil/land

Soil threats and functions that the policy may directly or indirectly improve/maintain (soil function)
or reduce/prevent (soil threats)

e Relevance of policy for ensuring progress towards meeting SDGs

The review and description of these policies mainly drew from the original policy text as well as
existing analysesFout! Bladwijzer niet gedefinieerd. 55 these provided a comprehensive and detailed overview
of relevant EU policies, links to soil threats and function, opportunities, and weaknesses.

3.1.1.2 Relevance of EU policies for meeting the SDGs

This section presents a summary of the potential contributions of EU policies to improving soil and
land protection and management as a basis for meeting selected SDGs. A detailed analysis of how the
different policies analysed here might contribute to meeting the SDGs by preventing and reducing soil
threats as well as maintaining and improving soil functions can be found in Annex 4. It is important to
note here that our assessment of the relevance of a given policy does not consider its actual
effectiveness in the implementation of soil and land related SDGs. Many of the existing policies were
created before the adoption of the SDGs and therefore do not explicitly reference the SDGs. An
assessment of policy effectiveness is beyond the scope of this project.

The table below illustrates the large number of policy instruments that enable the implementation of
SDGs, either through defining objectives and targets that — directly or indirectly — promote the
protection or restoration of soil and land, or the provision of specific instruments and measures that
could contribute to meeting the SDGs. Out of the 28 policy instruments reviewed, 14 contribute
directly (in bold) to meeting at least three of the seven SDGs covered by this analysis.
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Table 3.3 Extent to which existing EU-level policy instruments for contributing to the achievement
of the SDGs

Somat e Ao sy 13 &
O

Regulatory instruments
ssp . I . o e -
Floods Directive aF aF S8 aF + _ 2 6
Nitrates Directive aF _ 4 - + 3 3
Birds and Habitat Directive + + + + - 1 5
SEA Directive + + + + + + + 7
EIA Directive + + + + + + + 7
RED II i + + T - + +/- 5 2
IED T S S S B = S = S T
Landfill Directive B L K
Waste Framework Directive + _ + - 4 2
Fertilising Products Regulation -F -F + -F + + + 7
Organic Regulation aF aF S8 =8 + + 7
ESR . . I - e -
NECD + + + - 3 3
PPPR + [N + BN s
LULUCF Regulation + + + - + - 2 4
Planning instruments
EU Forest Action Plan and - - 2
Forest Strategy
Roadmap to Resource - + 6 1
Efficient Europe
EU Strategy on Adaptation to + + + + + + + 7
Climate Change
Soil Thematic Strategy 1
Farm to Fork Strategy 1
Biodiversity Strategy
Economic instruments
CAP Direct payments and + + + + . 3 4
market measures (Pillar I)
and Pillar IT (Rural
Development)
LIFE Programme SIS SIS Sl SIS aF e Tr 7
Information instruments
Soil Sealing Guidelines + + + + + + - 1 6

Key to table
A policy is highly relevant for a specific SDG, meaning that that its objectives and measures may directly
contribute to meeting the respective SDG.
+ A policy has an indirect and somewhat weaker link to a specific SDG.
+/- A policy might both facilitate and hinder meeting a specific SDG

Many of the policies assessed to have the strongest direct links to land and soil, and to most of the
relevant SDGs, are mainly of a strategic nature, meaning that whilst they might explicitly address land
and soil, they serve as a framework for other policies. This includes the Soil Thematic Strategy from
2006 that continues to form the cornerstone of EU-level policy on soil, the Roadmap to Resource
Efficient Europe as well as the recently published Farm to Fork and Biodiversity Strategies. With the
adoption of the last two Strategies, there is now a set of quantitative targets at EU level which take
the form of broad ambitions (see table below). Whilst broad ambitions provide a high-level framework
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for soil and land protection, they clearly need to be translated in measurable, action-oriented policy
targets, specifying incremental steps to be taken to ensure their realisation.

Table 3.4 Overarching quantitative soil and land targets at EU level

Roadmap to a Resource Efficient By 2050, all resources are sustainably managed, including land and soil:
Europe® e By 2020, the area of land in the EU that is subject to soil erosion of more than
10 tonnes per hectare per year should be reduced by at least 25%, and
e By 2020, SOM levels do not decrease overall and increase for soils currently with
less than 3.5% organic matter.
Farm to Fork® and the e to promote the objective of zero pollution from nitrogen and phosphorus flows from
Biodiversity Strategy® fertilisers by at least 50% and fertiliser use by at least 20% by 2022
e to reduce the overall use of and risk of chemical pesticides by 50% and the use of
more hazardous pesticides by 50% by 2030
e to recognise at least 10% of agricultural land as high-diversity landscape features
o at least 25% of the EU’s agricultural land must be organically farmed by 2030.

Despite the lack of any legislative instruments specifically targeting the protection, maintenance and
improvement of land and soil at EU-level, there is an array of sectoral and environmental policies that
directly or indirectly address different aspects of land and soil management, thus providing
opportunities to enable the implementation of the land and soil-related SDGs. In a 2018 Commission
survey on soil policy development (EEA, 2016), half of the responding Member States acknowledged
the comprehensive policy framework at EU level and highlighted the need to integrate land and soil-
related SDGs into existing instruments.

Our assessment identifies the following regulatory, planning, and economic instruments as highly

relevant for meeting the soil and land-related SDGs>*:

e The Sustainable Use of Pesticides Directive: the Directive contributes directly to SDGs 3, 6 and
14 by reducing the amount of harmful chemicals entering the soil, the aquatic and marine
environment and agricultural products. Integrated pest management and other practices promoted
by the Directive support SDG 15. Pesticides reduce soil microorganisms, resulting in reduced soil
biodiversity and soil organic matter content. Low organic matter content results in lower water
retention and reduced yields especially during drought and reduces the soil’s carbon storage
capacity. Thus, the SUPD is also likely to contribute to SDGs 2 and 13 to some extent.

e The Water Framework Directive: the WFD does not explicitly address soil protection; however, its
objectives will indirectly deliver several co-benefits for soil health and is likely to contribute towards
meeting all SDGs to some extent: reducing soil contamination (SDG 3 and SDG 11), as less
pollution means a lower risk of contamination for agricultural and urban areas; lower pollution levels
along with erosion control also means lower harmful inputs into the marine environment (SDG 14),
and minimisation of landslides/floods reduces land and soil degradations (SDG 15). The WFD’s
impacts on soil health in general will ultimately also benefit food production (SDG 2) and mitigating
climate change impacts (SDG 13).

e The Nitrates Directive aims to protect surface waters and groundwater against pollution by
nitrates from agricultural sources by establishing limit values and promoting good farming practices.
Measures contained in the Codes of Good Agricultural Practice, albeit voluntary outside designated
Nitrate Vulnerable Zones, may halt land degradation (SDG 15) and mitigate climate change impacts
(SDG 13). Reduced runoff and leaching should decrease input into the aquatic and marine

3! Qualitative targets were first established by the 7th EAP which states that, by 2020, land is managed sustainably and soil
is adequately protected, requiring in particular ‘increasing efforts to reduce soil erosion and increase soil organic matter,’
and enhancing ‘the integration of land use aspects into coordinated decision-making involving all relevant levels of
government, supported by the adoption of targets on soil and on land as a resource, and land planning objectives’.

32 COM(2020) 381. final A Farm to Fork Strategy for a fair, healthy and environmentally-friendly food system. Available at

33 COM(2020) 380 final. Biodiversity Strategy for 2030 Bringing nature back into our lives. Available at:

34 An analysis of all policies reviewed in this study can be found in Annex 4.
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environment, thus benefitting SDGs 6 and 14. Better soil health will ultimately ensure sustained
food production and thus contribute to SDG 2.

e The Environmental Liability Directive: the Directive establishes a framework of environmental
liability based on the ‘polluter-pays’ principle, to prevent and remedy environmental damage. The
Directive covers damage to land, water, and biodiversity with (or under) land. It directly contributes
to reducing soil contamination, and the loss of soil biodiversity. Reducing soil contamination ensures
that soil can be safely used for human activities and biomass production. The Directive therefore
contributes to SDGs 2, 3, 11, and 15. Decreased soil pollution can indirectly lower levels of
contaminants entering the aquatic and marine environment (SDG 6 and 14).

o The Industrial Emissions Directive: the Directive aims to reduce and prevent emissions to air,
water and land and reduce environmental impacts from industrial activities through a system of
integrated permitting. The Directive covers both diffuse as well as point source pollutants from
industry/combustion plant/waste installations and explicitly covers impacts on soils. Reduced soil
contamination ensures that soil can be used safely for human activities and the production of
biomass. The policy therefore contributes to SDGs 2, 3, 11, and 15. Reducing contamination to
land and water will also indirectly contribute to fewer contaminants entering the aquatic and marine
environment (SDGs 6 and 14).

e The Landfill Directive: the Directive aims to reduce and prevent emissions to air, water and land
and reduce environmental impacts from industrial activities through a system of integrated
permitting. The Directive covers both diffuse as well as point source pollutants from
industry/combustion plant/waste installations and explicitly covers impacts on soils. Reduced soil
contamination ensures that soil can be used safely for human activities and the production of
biomass. The policy therefore contributes to SDGs 2, 3, 11, and 15. Reducing contamination to
land and water will also indirectly contribute to fewer contaminants entering the aquatic and marine
environment (SDGs 6 and 14).

e The Waste Framework Directive: the Directive aims to reduce the negative impact of waste
generation and management on the environment and to increase the efficiency of resource use.
Member States must take measures to ensure that waste management is carried out without
endangering human health or the environment, including water, air, soil, plants, or animals.
Measures are likely to reduce both local and diffuse contamination through deposition from water
courses, run-off etc. Reducing soil contamination will ensure land can be used safely for human
activities, and contribute directly to SDGs 3 11, and 15 and to at least some extent, SDGs 6 and
14. The Directive promotes using biowaste for composting or anaerobic digestions, which could
potentially contribute to improving soil organic matter, especially on agricultural land (SDG 2).

o« The National Emissions Ceiling Directive: the NECD sets emission reduction commitments for
2020 and 2030 for five major air pollutants. It does not establish any soil-specific targets; however,
Member States must draw up National Air Pollution Control Programmes containing an assessment
of the likely impact of national emissions on air quality and identify mitigation measures. By limiting
emissions, the carbon storage capacity of soil may be improved, and healthy fertile soils maintained
for food production (SDG 2 and 15). Reducing emissions to soil will also contribute to SDG 3, and
maintaining and protecting the carbon storage function of soils will contribute to SDG 13. Additional
benefits will include a reduction of pollution in marine and aquatic environments.

o The Plant Protection Products Regulations: the PPPR requires that plant protection products
have no unacceptable effects on the environment, specifically mentioning the contamination of soil
and establishes procedures and criteria for the approval of active substances, safeners and
synergists. The Regulation aims to protect human and animal health and the environment and
prevent soil pollution from pesticides. It thus directly contributes to SDGs 3, 11, and 15.
Minimising soil pollution will also reduce harmful substances in freshwater and the marine
environments, thus contributing to SDGs 6 and 14.

e The Roadmap to Resource Efficient Europe: the Roadmap for Resource Efficient Europe provides
strategic direction for the Member States by urging them to take action to achieve sustainable soil
management by 2050. Actions target soil erosion, sealing and land take in general, contamination,
and the decline of soil organic matter. The Roadmap promotes further research into ways of
improving fertilisers, food production and bio-waste issues which could reduce dependence on mined
phosphate. This will benefit soil protection, especially soil fertilisation. Finally, the Roadmap
promotes further integration of resource-efficiency considerations into water policy and setting water
efficiency targets. This could eventually minimise the impacts of droughts and floods by increasing
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water retention in soils and efficient irrigation, which would therefore lead to better soil protection
and contribute to minimising the risk of desertification. The Roadmap is likely to contribute to all
SDGs. However, it is non-binding and only recommends Member States adopt soil and land
protection actions.

The Farm to Fork Strategy: the strategy is part of the ‘European Green Deal’ and aims to ensure
sustainable food production, food security and fighting against food loss and waste. The strategy
sets the objective of allocating at least 25% of EU agricultural land to organic farming by 2030 and
to significantly increase the share of organic aquaculture, achievable through incentives
complementary to the CAP, fiscal incentives and mandatory minimum criteria for sustainable food
supplies from public authorities. Regarding chemical pesticides, the Commission intends to take
additional measures to reduce the overall use and risk of chemical pesticides by 50% and the use of
more hazardous pesticides by 50% by 2030. On excessive nutrients (nitrogen and phosphorus), the
Commission will work to reduce nutrient losses by at least 50% while ensuring that soil fertility does
not deteriorate. These targets and associated actions will contribute significantly to SDGs 2, 3, 13,
and 15. They will also provide important co-benefits for SDGs 6, 11, and 14.

The Biodiversity Strategy: the EU Biodiversity Strategy for 2020 defines the EU’s 2050 long-term
vision for biodiversity and sets specific targets for 2020. The Strategy does not explicitly address
land and soil but Target 2, "By 2020, ecosystems and their services are maintained and enhanced
by establishing green infrastructure and restoring at least 15% of degraded ecosystems”, is
indirectly relevant for soil protection. Sub-targets and associated actions are expected to have
indirect positive impacts on soil health overall, and thus all SDGs. The new Biodiversity Strategy for
2030 formulates a number of new soil-relevant targets (see Box 2.3) which aim to significantly
reduce soil pollution from fertilisers and pesticides, make significant progress with the remediation
of contaminated soils, and increase the share of organically farmed land. According to the Strategy,
at least EUR 20 billion per year (from public and private funding at EU and national levels) should be
spent on nature spending and a significant proportion of the 25% of the EU climate action budget
will be devoted to biodiversity and nature-based solutions. If all these targets of the Biodiversity
Strategy can be realised, it will greatly contribute to all SDGs.

CAP Direct payments and market measures (Pillar I) and Pillar II (Rural Development):
The CAP aims to integrate ambitious standards on climate change, environmental services, and
animal welfare into common farming practices. The current system deploys several instruments to
this end. Direct payments are tied to cross-compliance and greening, both of which include practices
that are good for the environment (and soil in particular) (Pillar I). Under Pillar 2, voluntary
practices that contribute to the same objectives are rewarded with additional financial support.
Direct payments are payed to farmers based on land area, with some exceptions. Cross compliance
is the mechanism that links direct payments to compliance by farmers and includes two elements:
statutory management requirements and good agricultural and environmental condition (GAEC).
More specifically: GAEC 4 concerns minimum soil cover; GAEC 5 concerns minimum land
management (important to prevent landslides/floods and thus SDGs 2 and 15); GAEC 6 concerns
maintenance of organic soil matter (directly relevant for maintaining carbon storage capacities and
biomass production and thus for SDGs 2 and SDG 13); in addition GAEC 1 concerns establishment
of buffer strips along water courses which might reduce nutrient/chemical inputs to
surface/groundwater and eventually the marine environment, this also reducing soil contamination
(relevant for SDGs 6 and 14); GAEC 7 concerns retention of landscape features (indirectly
contributing to preventing loss of biodiversity and potentially which are relevant for SDGs 2 and
15). Another important element that links direct payments to environmental protection is the so-
called greening measures. In order to receive the last 30% of their land-based payments, farmers
must comply with conditions relating to a) crop diversity b) permanent pasture c) Ecological Focus
areas. Rural development measures (Pillar II) finance more demanding activities relating to farming,
the environment and the reduction of greenhouse emissions (‘agri-environment-climate measures’).
From a soil protection and management perspective two of the six defined priorities, upon which
Member States should build their RDPs, are the most relevant: restoring, preserving and enhancing
ecosystems related to agriculture and forestry (focus area 4(c) - preventing soil erosion and
improving soil management); and promoting resource efficiency and supporting the shift towards a
low carbon and climate resilient economy in the agriculture, food and forestry sectors (focus area
5(e) - fostering carbon conservation and sequestration in agriculture and forestry). In June 2018,
the European Commission published a legislative proposal for the CAP post-2020. The current
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system identifies six priorities and 18 focus areas for rural development which does not change the
current structure substantially, other than incorporating the Rural Development Regulation into the
CAP under Article 65. Currently, the AECMs are an important tool to deliver on environmental
objectives and are the second most important measure in terms of financial allocation. The AECMs
(now called AECH; incorporating organic, Natura 2000, water framework directive payments, animal
welfare, forestry and non-productive investments) are allocated between 30-43% of the Pillar 2
budget. As in the current system, these practices must go beyond what the farmers are already
doing to fulfil enhanced conditionality. In the new system, enhanced conditionality replaces the
cross-compliance and greening requirements but building on the current system of Statutory
Management Requirements (SMRs) and Good Agricultural and Environmental Conditions (GAECs).
New conditions with the potential to improve soil health have been added. Some of the new
conditions incorporate greening requirements: permanent grassland is incorporated as GAEC 1,
ecological focus areas are reflected in GAEC 9, and crop rotation is introduced to replace crop
diversification as GAEC 8. Other new additions include the protection of wetlands and peatlands
(GAEC 2). Eco-schemes are an important part of the new system. In their SPs, Member States will
be required to set up voluntary eco-schemes for farmers, aiming to improve the climate and
environmental ambition of the CAP. Such schemes will be available to farmers based on a list of
practices (established by the Member States) that are beneficial for the environment and climate.
Effective implementation of the CAP should lead to a decrease of all soil threats and an improvement
of soil functions but will rely to a large extent on the Member States’ SPs and their specification of
the various GAECs. Similar to the existing CAP, the new CAP is expected to significantly contribute to
meeting SDGs 2, 13, and 15, with smaller co-benefits for SDGs 3, 6, and 14.

The analysis shows that the existing policy framework is expected to contributes to meeting the SDGs
at the focus of this study. Soil threats which potentially hamper progress towards meeting SDGs 3 and
15 are directly targeted by several policies, except for compaction, salinisation and, soil sealing. None
of these are addressed by existing EU legislation (c.f. EEA 2020)3°. Progress towards meeting the
remaining SDGs is (to date) likely to be a result of policies indirectly addressing relevant soil functions
and threats (see figure below).

20

18
16

14

m Highly relevant

10 m Relevant

m Potential trade-offs

o N N (0)] 0]
1

SDG2 SDG3 SDG6 SDG1l1 SDG13 SDG14 SDG15

Figure 3.2 Number of relevant policies broken down by SDG

3 Our analysis shows that these threats may indirectly be reduced through a number of horizontal policies, such as the EIA
and SEA Directives as well as for example the Floods Directive (compaction) or the current CAP (salinisation). Soil Sealing
is explicitly addressed by the Soil Sealing Guidelines which is however is a non-binding guidance document for the
Member States.
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A general conclusion we can draw from our assessment is that many of the EU policies reviewed here
focus on limiting or preventing soil threats rather than setting targets aiming to improve soil functions
and soil health in general. This is particularly relevant for urban soils where policy focus is on
preventing soil threats, most notably contamination and sealing, whilst the maintenance and
improvement of soil functions which could ultimately benefit multiple SDGs remain largely ignored.

Finally, our analysis can only confirm and reiterate the conclusions offered by previous studies into the
EU policy framework for land and soil (see e.g. Frelih-Larson et al 2016a and b; Glaesner et al 2014;
Vrebos et al 2017): as it stands, there is no overarching, binding policy document which would clearly
define EU-level priorities. Existing policies regulate various soil threats and functions; however, most
land and soil outcomes are achieved as ‘co-benefits’ of policies on water, waste, agriculture, or climate
action. Whilst this means soil protection through EU policies might not be effectively targeted, it also
demonstrates that multiple environmental benefits could be realised, and subsequently a range of
SDGs could be met by setting land and soil targets and through policies promoting sustainable land
use and soil management.

3.1.2 Member State actions and policies promoting land and soil-related SDGs

The analysis of the state of play of implementation of land and soil-related SDGs in the EU Member
States was carried out in two steps:

1. Data collection and analysis by Member State.

2. Comparative analysis and synthesis across all EU Member States.

Step 1 used a simple Member State template structured around the key research questions. These
templates were then populated with both primary data and information from existing studies (Niestroy
et al, 2019) as well as Member State reports compiled to contribute to various UN reporting exercises.
The latter included Voluntary National Reviews (VNR) submitted by most Member States to the UNZ¢,
as well as reports put forward under the UNCCD’s 2017-2018 Performance Review and Assessment of
Implementation System (PRAIS) process®’. Primary data were collected through a survey
administered to the members of the EU SEG in 2019. This was complemented by information from
other surveys, including a questionnaire (disseminated to the same group in 2018) on their input to
preparatory work on EU soil policy development as well as a questionnaire administered within the
context of the SURFACE project*®.

Following the data collection phase, the templates were revised, and a factsheet produced for each
Member State (see Annex 5). Step 2 aggregated Member State findings at EU level to gain a summary
overview of the state of play of implementation. The table below gives an overview of the Member
State coverage of the information sources consulted for each one. Whilst these sources provided
enough information to deliver a snapshot of the implementation of land and soil-related SDGs within
individual Member States, it failed to provide an EU-wide overview. We therefore used information
available on the Soil Wiki which was produced under a previous study funded by DG Environment®.
The Soil Wiki compiles the policies and activities reported by Member States relating to soil,
categorising each activity as either explicitly or implicitly impacting each soil threat or function.

3¢ Available on the UN website:

37 Available at .

% The SURFACE project on “(Inter)national Standards and Strategies for the Reduction of Land Consumption” is funded by
the German Environment Agency (UBA) from 20172020. More information available at:

3 Service contract for updated inventory and assessment of soil protection policy instruments in EU member states. The
final project report was published by on their web site:
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https://sustainabledevelopment.un.org/vnrs/
https://prais.unccd.int/unccd/reports
https://www.ufz.de/surface/index.php?en=44130
http://ec.europa.eu/environment/soil/publications_en.htm

Table 3.5 Overview of Member State coverage of key sources of information

SURFACE VNRs 2019 SEG 2017-2018 UNCCD 2018 SEG
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3.1.2.1 SDG implementation and coordination at national level

This section presents a summary of the findings from Member States with respect to their approaches
to the implementation of the SDGs, in particular through the adoption of national sustainable
development plans or strategies and the mechanisms of engaging both with authorities at various
levels and other stakeholders.

Based on a recent review of SDG implementation in all EU Member States (Niestroy et al 2019), most
Member States have adopted national sustainable development plans or strategies. Not all, however,
address the SDGs as adopted in 2015. This may trigger the need to update these documents, a
process already underway in several Member States such as Croatia, Spain, Latvia, Malta, and
Lithuania (Figure 3).

“® No relevant information
“! In French
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The main authorities in charge of SDG implementation and sustainable development typically include
the office of the Prime Minister, which sometimes chairs overarching commissions for sustainable
development or other horizontal bodies (e.g. Czechia, France), and the Ministry of Environment (or
sustainable development). In almost all Member States, the Ministry of Foreign Affairs is the external
policy lead for implementation of the SDGs. Most Member States have established inter-ministerial
committees or working groups to coordinate the implementation of the SDGs across the different
sectors. All the Member States engage various types of stakeholders in the preparation of their
sustainable development strategies. These activities take the form of online consultations, advisory
councils, and the creation of special platforms to coordinate inputs from various experts and civil
society organisations.

Table 3.6 provides a summary of the findings by Member State, focusing on the four research
questions listed above. More detailed Member State fiches are available in Annex 5.
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3.1.2.2 Integration of land and soil-related SDGs in national sustainable development
strategies

Soil and land considerations are relevant for several SDGs, not just SDG 15.3. As such, there are

many examples of elements of national sustainable development plans that affect — at least indirectly

— soil and land, from the promotion of organic farming under SDG 2 to sustainable management of

forests under SDG 12.

In some Member States, the national voluntary reviews gave insights into the national sustainable
development plans themselves. In Cyprus, the National Action Plan for a Green Economy aims to
exploit and enhance synergies between the environment and economic sectors, and includes measures
across agriculture, water resources, biodiversity and green infrastructure, forests, energy, transport,
industry, waste management, tourism, climate change and adaptation. Its key parameters include the
provision of incentives to increase resource efficiency and enhance productivity.

Several Member States also included information in the questionnaires carried out as part of this
project. Austria, for example, noted that there is no real link between the SDGs and the Austrian
Strategy for Sustainable Development, as the latter predates the former.

In other Member States, the situation is more positive. In Czechia, the biodiversity chapter of the

National Sustainable Development Plan covers:

e Promotion of hedges and buffer strips instead of fences and tracks on arable land;

e Leaving sufficient material on the land post-harvest;

e Well-managed organic fertilisation of arable land (e.g. using mining residue);

e Gradual development of gentle farming methods on forest land; and

e Prevention of further acidification of forest soils by cultivating trees suitable for the given
environment instead of growing a monocrop of spruce.

In Germany, land take falls under SDG 11 and is covered in the National Sustainable Development
Strategy with a target to decrease land consumption to less than 30 ha/d by 2030. The relevant
indicator for this is the increase in land take for settlement and traffic purposes. The Strategy focuses
on biodiversity, ecosystems and forests under SDG 15 and explicitly mentions SDG target 15.3, to
reach LDN by 2030. Land sealing and land take are identified as possible indicators for the
implementation of LDN. The German authorities note that a new indicator is needed to identify
changes in soil quality.

Other Member States did not provide such concrete information. Romania reported that its National
Strategy for Sustainable Development (SNDD) includes some objectives for implementing the LDN
target and land-related SDGs. Similarly, an important part of the Development Strategy of Slovenia
2030 is the sustainable management of natural resources with actions for achieving the goals. These
actions include sustainable soil management and conservation of soil ecosystem services, prevention
of further degradation and rehabilitation of degraded soils.

Member States were asked about their main activities at national level. Some include coordination
mechanisms (which are covered in Section 0), such as the Government Council for Sustainable
Development in Czechia, that implements and analyses SDGs associated with soil. Other examples
include Austria’s Conference on Spatial Planning (OROK), which mainstreams SDG 11 and is
considered a remarkable step forward in enabling the mainstream efficient use of land and delimitation
of land take. Similarly, Estonia pointed to the formation of the inter-ministerial and inter-institutional
Estonian soil policy working group, which is intended to involve all of the main soil-related
stakeholders. In the Netherlands, a congress was organised on the soil-related SDGs, attracting

500 participants from all kinds of Dutch soil networks. The Dutch survey respondent noted that there
is a ‘growing’ awareness of the importance of land and soil for implementing the SDGs, and an
increasing need for multifunctional land use.

Other activities identified included the use of economic tools targeting soil protection, such as those

falling under national and EU policies (e.g. Czechia). In Denmark, regulation is supplemented by
subsidy support schemes for projects reducing the load of nitrogen to Danish coastal waters. Such
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projects have a nitrogen-reduction purpose but also contribute to the protection of soils on farmland,

the establishment and reestablishment of wetlands, afforestation, and set-aside of carbon-rich soils in

river valleys. Despite being a sub-national activity, the Flemish subsidy scheme is also worth
mentioning, where subsidies have been granted to municipalities since 2001 for:

1. Small-scale erosion control projects: the main objective of such projects is to collect as much of
the surface water and sediment as possible on the plot or as quickly as possible after leaving the
plot, so that the erosive effect of the water decreases, the sediment load can settle and the water
can infiltrate or drain (controlled). Examples of small-scale erosion control works are: dams from
plant materials; earthen dams with erosion pools; conductive earth dams; buffer basins; buffer
moats; wood sides; recovery of embankments. Grass walks and grass buffer strips are also
eligible for subsidies where they are physically connected to other furnishing or infrastructure
works, or where construction requires the cooperation of several users.

2. the drafting of a municipal erosion control plan.

3. an erosion coordinator to guide and support the municipality in implementing the municipal
erosion control plan.

Monitoring and review were also identified as activities for implementing land and soil-related SDGs.
In Czechia, for example, it was noted that data from the evidence of land takes (managed by the
Ministry of the Environment) is subject to annual review. In Slovenia, a project run by the Ministry of
the Environment and Spatial Planning, Directorate for Spatial Planning, Construction and Housing and
the Ministry of Infrastructure is seeking detailed data on built-up land.

Germany reported no new strategies for monitoring and reporting. However, initiatives on stakeholder
involvement, communication, research, and development are being developed as part of the German
Crop Management Strategy. Estonia noted the development of the National Soil Monitoring
Programme, while Slovenia is preparing its national monitoring system for soil quality, including
specific indicators.

With regard to information dissemination, Estonia’s focus is on providing farmers with Big Data
information and other web-based solutions to support decision-making in agriculture. At sub-national
level, Wallonia’s (Belgium) ‘Integrated Management of Soil Erosion and Runoff’ (GISER) has been in
place as an Expertise and Consulting Unit since 2011. The unit makes recommendations on anti-
erosion practices to municipalities dealing with erosion and mudslides. Its mission is to dissect the
mechanisms of erosion and to propose effective control techniques. The team goes into the field,
provides a detailed diagnosis and supports the implementation of specific solutions.

3.1.2.3 National policies enabling implementation of land and soil-related SDGs

The information in this section is drawn from a mix of data sources. The Member State questionnaire
issued as part of this project was completed on a voluntary basis and generated only 18 responses
from 15 Member States. Where possible, gaps were closed using other sources of information, such as
the national voluntary reviews submitted by each Member State on their SDG progress. Whilst these
sources provided enough information to deliver a snapshot of the implementation of land and soil-
related SDGs within individual Member States, it failed to provide an EU-wide overview. We therefore
used information available on the Soil Wiki which was produced under a previous study funded by DG
Environment*,

The Soil Wiki compiles the policies and activities reported by Member States relating to soil,
categorising each activity as either explicitly or implicitly impacting each soil threat or function. This
quantitative analysis is complemented by information reported by the Member States through the
questionnaire administered by the project and under sources of information listed in Table 3.8.

It should be noted that activities may be regulatory and non-regulatory (such as ‘awareness raising’ or
specific projects). Although each activity is described, it is beyond the scope of this assessment to
determine whether an activity is national, regional, or local. Therefore, all activities, whether they are

*3 Service contract for updated inventory and assessment of soil protection policy instruments in EU Member States. The
final project report was published by on their web site:

Wageningen Environmental Research report 3032 | 41


http://ec.europa.eu/environment/soil/publications_en.htm

regulatory or not, national or not, have been used for the following assessment. For this reason, the
results shown in this section must be viewed cautiously.

The figures below show the number of activities targeting different soil threats as reported for the
Member States on the Soil Wiki. Figure 3.4 provides an overview of the total number of activities per
soil threat across all Member States; the second figure shows the same information broken out by
Member State. Contamination activities were identified most often, followed by those (especially
implicitly) dealing with loss of soil biodiversity. The loss of soil organic matter and erosion were also
covered by a large number of activities. There are very few activities either directly or indirectly
addressing desertification or acidification, perhaps because of both a lack of EU-level policy and
varying geographic characteristics. When comparing activities across the different Member States, it
was unsurprising that those federal or strongly regional Member States reported more activities due to
a high number of regional activities.

Total number of activities reported for each soil threat
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Figure 3.4 Total number of activities reported for each soil threat (Source: Soil Wiki, accessed
May 2020)
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Figure 3.5 Explicit activities reported for each soil threat broken down by Member State (Source:
Soil Wiki, accessed May 2020)

Several Member States also provided information on the soil/LDN policies in the various
questionnaires. When asked about the most relevant soil and land policies at national level, these
Member States often referred to sectoral polices (e.g. agriculture, forestry, nature protection), where
soil and land concerns may be set out in a separate chapter. Few Member States report to have
dedicated land or soil policies at national level.

One example is Portugal, which has a national law for ‘public policy of soil, land use and urban
planning’ (LAW n. 31/2014 of May 30). In Cyprus, the Water and Soil Pollution Control Law concerns
discharges to water and soil through a permitting system. Such legislation cannot be considered a
general soil policy, but it certainly eliminates some direct soil threats, using national-level tools.
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Several Member States refer to sub-national soil polices, for example the Flemish (Belgium) soil policy
is spearheaded by contamination and erosion control measures, as these soil threats are the most
prominent in the region. There are numerous measures and actions to combat soil erosion, with some
targeting farmers or other landowners, while other measures are implemented by local authorities
(municipalities, polders, waterways...) with or without the cooperation of landowners and land users.

In several instances, references were made to new policies to protect land and soil. In Estonia, for
example, a new regulation is pending (not yet approved) that will protect the valuable agricultural
land and should slow down agricultural land take, as well as reducing the sealing of fertile agricultural
soil. In Malta, the main national policy enabling the implementation of the LDN targets, along with the
soil and land SDGs, will be the *National Action Plan on Desertification and Land Degradation in the
Maltese Islands’ (currently being finalised). Czechia has several decrees, including Decree No.
153/2016 Coll., on determining details in relation to the protection of soil quality, and a Decree on soil
erosion that is currently being prepared and should be linked to Act No. 334/1992 Coll.

Many Member States have national policies related to land and soil issues. These are typically
agricultural, forestry, or spatial planning policies, and are usually the remit of the relevant ministries.
Romania specifically referred to the Ministry of Agriculture and Rural Development and Ministry of
Water and Forest as responsible for specific targets, while the Ministry of Environment is responsible
for the Law concerning contamination of land, subsoil and terrestrial ecosystems.

It cannot be assumed that all soil and land threats are covered (as these policies are assumed to be
sector-specific). In Czechia, for example, the protection of agricultural soil (qualitatively and
quantitatively) is set by law (see box below).

Soil protection measures for agricultural soil in Czechia

The qualitative protection of agricultural soil through prohibition of:

e Using agricultural land for non-agricultural purposes without a state permit;

e Using agricultural land in a manner inconsistent with the type of land plot;

o Application of banned substances or preparations on soil (e.g. fertilisers);

e Soil contamination by hazardous substances (heavy metals and hazardous elements above the
established limits);

e Application of sludge or sediment that exceeds the limits for hazardous substances and elements;

e Threatening the soil with erosion;

e Soil compaction;

e Land drainage; and

e Growing plantations of fast-growing trees for more than 10 years.

The quantitative protection of agricultural soil (surface land protection) requires land users:

e To use primarily non-agricultural land for non-agricultural purposes;

e To use land firstly in built up (urbanised) areas for non-agricultural purposes;

e To withdraw only the necessary land from the agricultural land fund;

e To withdraw the least quality land as possible from the ALF (soil in Czechia is divided into classes
according to its quality);

e To withdraw the best quality soil from the ALF only in special cases;

e To minimise the disruption of ALF organisation;

o After the end of the permitted non-agricultural activity, land reclamation is completed as soon as
possible;

e To pay a fee for agricultural land withdrawal from the ALF;

e To address land and soil protection in spatial planning, during the determination of mining areas, in the
documentation for construction location; and

To address the way the removed soil layer is used during construction, mining, industrial activities, etc.

Some policies had very clear provisions to improve soil and land, and in some cases, specific chapters
dedicated to soil and land degradation. One example is in Slovenia, where the National Environmental
Protection Programme (with a programme of measures up to 2030) is being prepared. Within the
chapter on Conservation, the preservation and improvement of natural capital soil is addressed. In
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light of the soil protection and management measures foreseen, the following objectives are set out in
the draft document:
1. Increased ability to implement soil ecosystem services:

a. controlling the degradation processes associated with the reduction of organic matter in the
soil, preventing soil erosion, preventing soil contamination, and rehabilitating and revitalising
degraded areas,

b. sustainable soil and land management and reduced net annual land take.

2. Strengthening information and data on soil.
3. Increased awareness of the importance of soil.

Czechia’s Strategy on Adaptation to Climate Change (Adaptation Strategy) was approved by the Czech
government in October 2015. It includes general adaptation measures for relevant sectors and the
agriculture sector, namely measures such as 3.2.3.3 ‘Standards of Good Agricultural and
Environmental Conditions’, 3.2.3.6 ‘Reducing soil erosion’ and 3.2.3.7 ‘Measures against agricultural
drought’. These agriculture measures are further developed in the National Action Plan on Adaptation
to Climate Change, which was adopted by the Czech government in January 2017.

These sectoral policies thus often have clear and valuable potential to curb soil and land degradation.
Another interesting point raised by the Estonian respondents was that certain sectoral policies, such as
the Estonian Planning Act, stipulate that any proposed land use change must undergo public
consultation and any submissions from the public must be considered. According to the Estonian
survey respondent, this has the potential to reduce the amount of land that is to be converted, thus
reducing land degradation.

Several Member States provided further detail on the type of information included in their sectoral
polices. In Denmark, for example, most agri-environmental regulation aims to limit/reduce nutrient
losses from agriculture to the aquatic environment. However, some regulations also contribute to
protecting the quality of agricultural land and soils. Until 2017, Denmark had primarily general nitrate
regulations, where the same rules applied to all farmers. However, a political agreement from 2015,
the Food and Agriculture Package, introduced a policy shift, supplementing the general regulation with
more cost-effective, targeted nitrate regulation. Measures included catch crops, energy crops, early
establishment of winter crops, etc., all of which reduce the risk of soil erosion.

In Estonia, sustainable forest management is set out as a key principle in the Forestry Development
Plan (until 2020) and it also handles the protection of forest soils. For example, it underlines the need
to further develop infrastructure in forests, noting that restrictions to forest management are set in
the Forest Act in order to protect water and soil.

The role of EU policies was mentioned in several Member States and it can be assumed that
instruments like the CAP, the Nitrates Directive, and the Water Framework Directive will be relevant in
all Member States. A large number of the sectoral policies discussed in the previous section stem
directly from such EU policy. However, several Member States reported that they have specifically
transposed EU legislation so as to maximise soil and land protection.

In Denmark, the CAP cross-compliance standards have been implemented as follows:

e GAEC 1 - Establishment of buffer strips along watercourses. The standard is implemented nationally
by Standard 1.16: 2m buffer strips along natural watercourses and lakes as part of the management
requirements attached to Directive 91/676/EEC. The rule applies to natural waterways, lakes,
artificial streams and lakes, pursuant to the Water Framework Directive, either to satisfy the
environmental objective of ‘good ecological potential’ or ‘maximum ecological potential’. The rule
does not apply for isolated lakes smaller than 100 m?2,

e GAEC 4 - Minimum soil cover. The standard is implemented nationally by Standard 1.33:
establishment and maintenance of plant cover on arable land lying fallow. (1) Land concerned by the
single application for IACS as lying fallow shall be covered by vegetation; (2) When an area is
transferred to land lying fallow, the plant cover must be established as soon as possible and no later
than the 31 of May in the year of application; (3) Land lying fallow must not be used in a way that

Wageningen Environmental Research report 3032 | 45



leads to destruction of plant cover. Temporary measures and arrangements are permitted if the
plant cover is restored as soon as possible after application.

e GAEC 5 - Minimal soil cultivation reflecting site specific conditions to limit erosion. The standard is
implemented nationally by Standard 1.37: protection of agricultural land against soil erosion. In the
period from harvest to 15 February in the following year, inversion tillage (ploughing) is prohibited
on contiguous agricultural areas over 5000 m2 that (1) has a minimum slope of 12 degrees, (2) has
a high risk of soil erosion by water runoff and (3) is agricultural area (according to the Ministry’s
Internet LPIS map).

e GAEC 6 - Maintenance of soil organic matter. The standard is implemented by Standard 1.34: straw
or other similar parts of agricultural crops must not be burned on fields or uncultivated land.

Similarly, in Estonia, soil degradation is identified as one of the important issues, and thus CAP and
specific soil-related measures are implemented under RDPs (current 2014-2020). These include
supporting proper crop rotation, taking soil samples, supporting farmers to keep peat and eroded soils
as grassland, farmers’ training, etc. The new Strategic Plan for Agriculture and Fisheries for 2030 and
the Strategic Plan for implementing CAP both set the policy measures and address soil degradation as
part of the environmental policy and as an asset in agricultural production. Another example was
found in the Wallonia region of Belgium, where the RDP for Wallonia 2014-2020 proposes measures to
support afforestation and the creation of wooded areas, to restore, preserve and strengthen
ecosystems linked to agriculture and forestry, to prevent soil erosion and improve soil management,
and to support the introduction and maintenance of agroforestry systems

3.1.2.4 Policies with direct and indirect impacts on land and soil-related SDGs

It is also worth noting the difference between policies with a direct and indirect impact. The box below
sets out the information provided by Italy, showing not only the policies with a direct impact but also
those with an indirect impact. It can be assumed that all Member States have policies and legislation
that directly affect soil and land, covering anything from reducing pollution to data collection and
monitoring requirements.

Policies on soil and land protection in Italy

In Italy, the relevant national policy is Law n. 132 (2016), which entered into force in 2017. The Law set up
the National System for Environmental Protection (SNPA), assigning it the task of operating the national land
monitoring system. There is no general law on soil protection, although, like water management and
protection, it has long been a central theme of action of the Italian government and has been subject to
multiple regulatory interventions. Given the diverse phenomena that affect soil, the evolution of Italian
legislation on soil protection is particularly broad, as it is very difficult to establish a single regulatory
instrument that can respond to all environmental pressures. The main Italian policies linked directly to soil
protection are the CAP, Legislative Decree n. 152/2006, Legislative Decree n. 49/2010, Law 164/2014
(which promotes the implementation of ‘integrated interventions’ that indirectly foster soil conservation and
mitigation), and policies for contaminated sites.

Regulations not directly related to soil protection include:

¢ National Strategy for Biodiversity (SNBD);

o National Strategy for Adaptation to Climate Change (SNAC);

e National Strategy for Sustainable Development Goals;

o Agricultural policy instruments, with GAEC standards, greening requirements, regional RDPs;
e European Decision n.529/2013 on LULUCF reporting and accounting;

e National Plan on the Sustainable Use of Pesticides;

e National Action Plan to Combat Drought and Desertification (PAN); and

e Protocol of Soil Conservation of the Alpine Convention.

In addition, there is a proposed legislative initiative to ‘Limit soil consumption and reuse of built-up areas’
that sets limits on soil consumption, focusing on transforming existing urban areas and not new
urbanisation, through a regulatory instrument that combines constraints and incentives. The proposed text
specifically recognises the soil as a ‘common good’ and ‘resource’ that ensures non-renewable ecosystem
functions and services. The concepts of reuse and regeneration of existing built-up areas are defined as
fundamental principles in land and urban planning.

Recently, Italy integrated SDG Target 15.3 in their National Strategy on Sustainable Development, opening
up the way for adopting qualitative and quantitative targets which are in the process of being developed.
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The table below shows which soil threats are explicitly or implicitly addressed by existing policies per
Member State. Green cells indicate soil threats which were identified as a threat in the respective
Member State through the survey carried out by the project and which are covered by a policy
instrument. Red highlights those cases, where soil threats reported by a Member State are not -
implicitly or explicitly — targeted by existing policy.

Table 3.7 Explicit and Implicit policies for each soil threat per Member States (Source: Soil Wiki,
accessed May 2020)
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Red: identified as a threat in surveys and no activities in place

When looking at the soil functions, all Member States reported explicit actions to promote soil
functions, except those highlighted in red below. The number shows the number of implicit activities in
place (noting that some are also zero). There are only a few instances where Member States have no
activities to promote specific soil functions (CY and DK), in most cases there are a number of implicit
activities in place, which might collectively be sufficient to cover the soil function.
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Table 3.8 Soil functions currently not addressed by Member state policies (Source: Soil Wiki,
accessed: May 2020)
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A total of 405 explicit activities cover soil functions in Europe. Of those activities, a number can be
considered as sectoral plans. The table below shows the number of activities in each Member State
which can be considered to contribute to SDGs other than SDG15. It is assumed that since all
activities were identified as promoting soil functions that they all contribute to life on land**. The table
also shows that nine MSs specifically identified their general sustainable development strategy/plan as
having an impact on soil functions.

Some Member States devolve responsibility for land and soil to the sub-national authorities. This made
it impossible to collect data on all policies, although several examples were noted in the
questionnaires. In Lower Austria, for example, SDGs are implemented through the actions of the
Lower Austrian Climate and Energy Programme 2020, by means of more than 200 different

* The activities in the table represent regulatory and non-regulatory activities, and were determined based on the title of
the activity reported to the Soil Wiki - activities were only counted if there was a clear reference in the title to one of the
sectors covered by the relevant SDGs, more general activities (with the exception of overall sustainable development
plans/strategies) are not represented, although they may also be relevant for the SDGs in the table. Examples of activities
include (note that some activities have been counted under more than one SDG): SDG 2: agricultural activities, including
increased production (pesticide and fertiliser management) as well as promotion of organic and sustainable farming
practices. All CAP activities have been counted, as have sewerage sludge activities; SDG 3: most common activities
include the mitigation of contaminated land and the reduction of hazardous substances (not explicitly linked to
agriculture); SDG 6 and 14: water activities have been counted together, as they often cover water for human
consumption (SDG 6) and aquatic life (SDG 14). Urban wastewater activities were often listed, as were activities to
reduce water contamination; SDG 11: spatial planning activities, urban waste water activities, and urban greening
measures; SDG 13: specific climate activities, usually climate action plans.
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instruments. In the field of agriculture and forestry alone, 29 instruments are applied. Similarly, in the
Netherlands, the municipalities are responsible for land policy, with a national policy unlikely to be
adopted.

Another example was given by France, which reported that the national approach does not completely
match SDG 15.3. Respondents explained that the Law on Nature Protection predates the SDGs,
although it does refer to land degradation (specifically a switch to artificial land/soil sealing or artificial
green areas).

Several Member States have dedicated soil policies at sub-national level. In Denmark, for example,
the regional Soil Plan for the Capital Region supports the implementation of SDGs 3, 6, 11, 12, 13, 15
and 17.

Table 3.9 Number of Member State policies potentially contributing to meeting the SDGs

8 28 838 X g 38
[} 2] 620 =0 ) S ®
N g w =2 a S 2 = o 9
N e 23 4 33 ¥ S @
) g o cE o 3 0 3 g
s Za 5§5 52 5 s 8
E ] 8 2% g = S T 5
H o s = &3 - g ¥
e 5 g ° 3

AT 7 1 2 6 1 1

BE 8 2 6 9 1 2

BG 5 1

CcY 3 1 3 1

cz 9 1 1 1

DE 8 1 2 1

DK 9 1 1 1

EE 5 1 1 4

EL 5 1 3 2

ES 6 1 1 2

FI 8 5 3 2 1

FR 10 3 3 3 1

HR 11 3 2 1

HU 10 4 3 1 1

IE 6 2 3 6

IT 7 4 6 1

LT 7 3 2 3 1

LU 5 1 4

LV 5 1 2 4

MT 6 2 2 1 1

NL 6 1

PL 7 1 2 3

PT 10 5 2

RO 5 3 1

SE 3 4 2

SI 4 4 3 1

SK 6 3

UK 17 2 6 4

Total 198 36 65 76 6 10

Whilst we cannot evaluate the effectiveness of existing policies in tackling soil threats or improving soil
functions, the analysis clearly demonstrates that many Member States already have soil and land
management policies in place, or that relevant objectives and measures are integrated in
environmental or sectoral policies (e.g. agriculture). Reflecting EU-level findings, this suggests that
the existing policy framework already contributes to meeting the SDGs, especially SDG 2 and SDG 11.
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3.2 Soil and land degradation and land degradation
neutrality

3.2.1 Land degradation

Land degradation: 'The reduction or loss, in arid, semi-arid and dry sub-humid areas, of the biological
or economic productivity and complexity of rainfed cropland, irrigated cropland, or rangeland, pasture,
forest and woodlands resulting from land uses or from a process or combination of processes, including
processes arising from human activities and habitation patterns, such as: (i) soil erosion caused by wind
and/or water; (ii) deterioration of the physical, chemical and biological or economic properties of soil; and
(iii) long-term loss of natural vegetation’ (UNCCDb, 1994).

The UNCCD initially focused primarily on drylands. Nowadays, however, it has extended its
responsibility and aims to make a lasting global contribution to the achievement of sustainable land
management in all ecosystems. Vogt (Vogt, J.V. et al., 2011) has also highlighted the need for an
agreed definition for monitoring and assessing land degradation.

To show the diversity of definitions found in literature, a brief and non-exhaustive overview is
presented below:

e The Millennium Ecosystem Assessment (Millennium Ecosystem Assessment, 2005) refers to land
degradation as the 'the loss of primary production, often through soil erosion but also through
changes in vegetation and through processes such as salinisation and shifting sand’ (p. 35).

Reed et al. (Reed, M.S. & Stringer, L.C., 2016): 'Land degradation: i) is a phenomenon caused by
human activities and exacerbated by certain climate and topographic characteristics; ii) is
characterised by changes in ecosystem processes and levels of natural capital that affect the flow of
ecosystem services to society; iii) causes an effectively permanent decrease in the capacity of the
land system as managed to meet its user demands,; and iv) is a threat to the long-term biological
and/or economic resilience and adaptive capacity of the ecosystem and the populations who depend
onit.’

EEA (2016): 'In Europe, land degradation can be considered in terms of the loss of actual or
potential productivity or utility as a result of natural or anthropic factors; it is the decline in land
quality or reduction in its productivity. In the context of productivity, land degradation results from a
mismatch between land quality and land use.’

e The Thematic Assessment on Land Degradation and Restoration of the IPBES (IPBES, 2015):
“...degraded land’ is defined as land in a state that results from persistent decline or loss of
biodiversity and ecosystem functions and services that cannot fully recover unaided within decadal
time scales. 'Land degradation’, in turn, refers to the many processes that drive the decline or loss
of biodiversity, ecosystem functions or services and includes the degradation of all terrestrial
ecosystems. 'Restoration’ is defined as any intentional activity that initiates or accelerates the
recovery of an ecosystem from a degraded state.”

The Intergovernmental Panel on Climate Change (IPCC) special report for 2018, and the JRC report
on land productivity dynamics in Europe (Cherlet et al., 2013), refer to land degradation in relation
to desertification, indicating the seven major associated issues. Those issues are: (a) overuse of
agricultural land, intensification, inappropriate agricultural practices / non-Sustainable Land
Management, increased soil erosion; (b) increase in intensive irrigation, overuse of water resources,
salinisation; (c) grazing mismanagement, overgrazing and decreasing NPP in rangelands, soil
degradation, sand encroachment; (d) deforestation; (e) increased aridity or drought;

(f) socioeconomic issues, changes in population distribution and density, rural migration/land
abandonment, urban sprawl; and (g) uncontrolled expansion of mineral mining and industrial
activities, extensive air and water pollution by waste materials, soil loss by contamination.

There is a similar and ongoing debate on how to measure land degradation and land degradation
neutrality (see Figure 3.6).
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Comparison of the Commission'’s and the UNCCD's Update: Indicators to monitor land
indicators for land degradation according to ECA, 2018 degradation: EU SDG monitoring report
(page 29) 2019
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Figure 3.6 Comparison of the UNCCD'’s (left) and (updated) Commission’s (right) proposed (sub-)
indicators for land degradation (neutrality) (ECA 2018, Eurostat, 2019)

There is no generally accepted definition of land degradation in environmental science and policy. The
policy report with scenarios for the UNCCD’s Global Land Outlook (Van der Esch et al. 2017) chooses
not to directly quantify ‘land degradation’ because of the differences between definitions and the
subjectivity of the term itself. Instead, the study assessed changes in land condition and ecosystem
functions relative to the natural or undisturbed state in order to determine human impact.

However, some common elements can be identified in the definitions: declining land function,
threatened or declining soil function and declining ecosystem functions or services.

Together, these show the deterioration of the benefits that humans derive from terrestrial ecosystems.

The following processes have been described in respect of land degradation:

1. Erosion: 105 million ha (16%) of Europe’s total land area (excluding Russia) were estimated to be
affected by water erosion in the 1990s. 42 million ha are affected by wind erosion. A recent model
of soil erosion by water constructed by the JRC has estimated the surface area affected in EU-27 at
1.3 million km2. Almost 20% is subject to a soil loss in excess of 10 t/ha/yr ** %6,

2. Organic matter decline: organic matter is a key component of soil, controlling many vital
functions. Some 45% of soils in Europe have a low or very low organic matter content (0-2%).
This is particularly evident in the soils of many southern European countries, but is also evident in
parts of France, the UK, Germany, Norway and Belgium. A key driver is the conversion of
woodland and grassland to arable crops. The soils of EU-27 Member States are estimated to store
between 73 and 79 billion tons of carbon®*”:

3. Sealing occurs when agricultural or non-developed land is lost to urban sprawl, industrial
development or transport infrastructure. It normally includes the removal of topsoil layers and

> panagos, P., Ballabio, C., Poesen, J., Lugato, E., Scarpa, S., Montanarella, L., & Borrelli, P. (2020). A Soil Erosion
Indicator for Supporting Agricultural, Environmental and Climate Policies in the European Union. Remote Sensing, 12(9),
1365.

“¢ panagos, P., Borrelli, P., Poesen, J., Ballabio, C., Lugato, E., Meusburger, K., Montanarella, L., Alewell, C., 2015. The new
assessment of soil loss by water erosion in Europe. Environ. Sci. Policy 54, 438-447.
https://doi.org/10.1016/j.envsci.2015.08.012.

47 Orgiazzi, A., Panagos, P., Yigini, Y., Dunbar, M.B., Gardi, C., Montanarella, L. and Ballabio, C. (2016). A knowledge-based
approach to estimating the magnitude and spatial patterns of potential threats to soil biodiversity. Science of The Total
Environment, Volumes 545-546, pp. 11-20. Available at: https://doi.org/10.1016/j.scitotenv.2015.12.092 Link:
https://www.sciencedirect.com/science/article/pii/S004896971531247X
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leads to the loss of important soil functions, such as food production, water storage or
temperature regulation. On average, built-up and other man-made areas account for around 4%
of the total area in the countries of the European Economic Area (EEA) (data exclude Greece,
Switzerland and the UK) but not all of this is actually sealed. Between 1990 and 2000, at least
275 hectares of soil were lost per day in the EU, amounting to 1,000 km2/year. Between 2000 and
2006, the EU average loss increased by 3%, with highs of 14% in Ireland and Cyprus, and 15% in
Spain. In the period 1990-2006, 19 Member States lost a potential agricultural production
capability equivalent to a total of 6.1 million tons of wheat, with large regional variations.

4. Compaction can be induced by the use of heavy machinery in agriculture. Compaction reduces
the capacity of soil to store and conduct water, makes it less permeable for plant roots, and
increases the risk of soil loss by water erosion. Estimates of areas at risk of soil compaction vary,
with some authors estimating that 36% of European subsoils have high or very high susceptibility
to compaction. Other sources report 32% of soils as being highly susceptible and 18% moderately
affected.

5. Biodiversity decline: soil biodiversity reflects the enormous variety of organisms, from bacteria
to mammals, which shape the metabolic capacity of terrestrial ecosystems and much of soil
function. Soil biodiversity is affected by all of the threats and degradation processes listed below.

6. Landslides can be triggered by factors such as land abandonment and land use change. They
occur more frequently in areas with highly erodible soils or clay-based sub-soils on steeply sloping
ground under intense and abundant precipitation. While there are no data on the total affected
area in Europe, over 630,000 landslides are currently registered in national databases.

7. Contamination: after more than 200 years of industrialisation, soil contamination is a widespread
problem in Europe. The most frequent contaminants are heavy metals and mineral oil. The
number of sites where potentially polluting activities have taken place now stands at
approximately 3 million.

8. Salinisation is the result of the accumulation of salts and other substances from irrigation water
and fertilisers. High levels of salt will eventually make soils unsuitable for plant growth. It affects
approximately 3.8 million ha in Europe. The main driver is the inappropriate management of
irrigated agricultural land.

9. Desertification is a type of land degradation in arid, semi-arid and dry sub-humid regions
resulting from various factors, including climatic variations and human activities.

Floods, acidification, desertification and drought can all be considered degradation processes / soil
pressures or threats (see Table 3.10).
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Table 3.10 Soil pressures in the Soil Thematic Strategy (European Commission, 2006a), SOER 2020
(European Environment Agency, 2020%), SWSR 2015 (FAO and ITPS, 2015), and RECARE (Stolte, J.,
et al, 2016) studies

1 Erosion Erosion by wind and water  Soil erosion by water, soil erosion Erosion
by wind
2 Decline in organic matter Soil organic matter decline  Decline of organic matter (OM) in Decline of SOC
peat
Decline of OM in minerals soils
3 Local and diffuse Soil contamination Soil contamination Soil contamination
contamination

4 Sealing Sealing and capping Soil sealing Sealing (Land take and
urbanisation)

5 Compaction Compaction Soil compaction Compaction

6 Decline in biodiversity Loss of soil biodiversity Decline in soil biodiversity Decline in biodiversity

7 Salinisation Salinisation and sodification Soil salinisation Salinisation

8 Floods and landslides Flooding and landslides

9 Desertification Desertification Desertification

10 Soil acidification Acidification

11 Nutrient imbalance

Waterlogging*

*Waterlogging is mostly associated with irrigation in Central Asian countries and is therefore outside the scope of this report

3.2.2 Land Degradation Neutrality (LDN)

It is similarly important to clarify the term Land Degradation Neutrality (LDN). The term originates
from SDG 15 'Life on Land’, specifically SDG target 15.3 which states: ‘By 2030, combat
desertification, restore degraded land and soil, including land affected by desertification, drought and
floods, and strive to achieve a land degradation-neutral world.” The UNCCD is responsible for
monitoring SDG indicator 15.3.1 (‘Proportion of land that is degraded over total land area’)*. This
indicator was proposed by the Inter-Agency and Expert Group on SDG indicators (IAEG-SDGs) and
adopted by the United Nations Statistical Commission (UNSC) in March 2017 to monitor progress
towards achieving SDG target 15.3%,

SDG indicator 15.3.1 is reported as a simple binary: degraded/not degraded. This is, in principle,
based on comparable and standardised official national data sources. The SDG indicator 15.3.1 (the
indicator’) assesses changes in i) land cover, ii) land productivity, and iii) carbon stocks (‘the sub-
indicators’), which need to be validated and reported by national authorities.

SDG indicator 15.3.1 makes use of geospatial information and digital data from national, regional and
global sources. The method of computation follows the ‘One Out, All Out’ statistical principle. It is
based on the baseline assessment (the year 2000) and evaluation of change in the sub-indicators to
determine the extent of degraded land over total land area.

These assessments were voluntary and, of the Member States, only Italy created a national plan to
reach LDN.

“8 EEA. (2020). SOER 2020 - The European environment - state and outlook 2020. [online] Available at:
(Accessed on 11 August 2020).

“° Orr, B.J., A.L. Cowie, V.M. Castillo Sanchez, P. Chasek, N.D. Crossman, A. Erlewein, G. Louwagie, M. Maron,
G.I. Metternicht, S. Minelli, A.E. Tengberg, S. Walter, and S. Welton. 2017. Scientific Conceptual Framework for Land
Degradation Neutrality. A Report of the Science-Policy Interface. United Nations Convention to Combat Desertification
(UNCCD), Bonn, Germany.

50 Sims, N., Green, C., Newnham, G., England, J. R., Held, A., Wulder, M. A., ... & Vizcarra-Rossel, R. A., 2017. Good
practice guidance. SDG Indicator 15.3. 1: Proportion of land that is degraded over total land area. Version 1.0.
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The UNCCD has defined LDN as:

‘a state whereby the amount and quality of land resources necessary to support ecosystem functions and
services and enhance food security remain stable or increase within specified temporal and spatial scales
and ecosystems’ (UNCCD, 2015)

The book Land Degradation, Desertification and Climate Change (Reed, M.S. & Stringer, L.C., 2016.),
which was endorsed by the UNCCD, defines LDN as ‘the avoidance of the degradation of healthy
ecosystems and the restoration and rehabilitation of degraded ones’.

For desertification and LDN at European level, the European Court of Auditors 2018 report (European

Court of Auditors., 2018) concluded that:

e There is no clear picture of challenges.

e The steps taken to combat desertification lack coherence.

e There is no progress towards meeting the commitment to achieving LDN by 2030.

e There is no full assessment / data analysis at EU level, and no methodology on how to do so has
been agreed.

e There is no focused EU-level strategy / action plan / spending programme.

e There is no coordination between the Member States, and no practical guidance.

e There is no clear, shared vision in the EU about how land degradation neutrality will be achieved by
2030.

They made three main recommendations: 1) understanding land degradation and desertification in the
EU; 2) assessing the need to enhance the EU legal framework for soil; and 3) achieving LDN in the EU
by 2030.

These recommendations include the development of a methodology and indicators (starting with the
UNCCD'’s three indicators: land cover and land cover change, land productivity and organic carbon in
soil, see Figure 3.1) to assess the extent of desertification and land degradation in the EU. They also
include giving guidance to Member States on the practical aspects of preserving soil and achieving
LDN in the EU, including dissemination of good practices.

3.2.3 Priorities on land degradation/LDN at national level

This project’s questionnaire to the EU SEG addressed the different research questions about soil and
land degradation. Of the countries that replied, only Slovakia has an official definition®! of land
degradation, while Czechia and Romania have a definition of land degradation. None of the responding
countries has a definition of LDN. However, some countries state that they follow international
definitions: Italy, Malta and Germany use the UNCCD definitions. Austria indicated that it is working
on national definitions.

Despite the lack of common definitions, Member States nevertheless have priorities in respect of
specific land and soil degradation processes®? (see Section 3.2.1). The table below shows an overview
from the questionnaires. Of the countries that mention land degradation processes, they note the top
three problems as soil erosion, contamination and sealing, closely followed by declining organic matter
and soil compaction.

Other land degradation priorities mentioned include unsustainable land management / over-
exploitation of resources and climate change.

> Slovak definition: Official definition for Land degradation is anchored in Act No. 220/2004 Code (Law on Soil Protection) in the
basic terms: (f) degradation of physical, chemical and biological damage and deterioration of agricultural land, such as water
erosion and wind erosion, compaction, acidification, contamination by hazardous substances, harmful plant organisms and
animal organisms and micro-organisms; microbial biomass and unnatural reduction of biological activity in soil).

%2 Information drawn from the questionnaire sent to the EU SEG, supplemented with expert input from non-responding
countries. Information from the SURFACE project ( ) (which asked about
land degradation priorities in a questionnaire) was also included.
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3.2.4 Land and soil-related SDG indicators and sub-indicators

This section deals with the SDG indicators that relate to soil and land. Both existing literature and the
responses to the questionnaire (which specifically asked about land degradation indicators) were taken
into account.

According to Téth et al (2018), there are five groups of SDGs, although not all address soil and land.

They assigned indicators only to those where soil plays a central role, namely those that:

e Explicitly include productivity (SDGs 2.3, 2.4);

e Explicitly include soil degradation (SDG 15.3);

e Name soil in the SDG, although no soil-based indicator has been proposed (SDG 3.9);

e Have direct relevance to soil resources, with explicit reference to land resources but no reference to
soil (SDG 11.3);

e Have direct relevance of soil to SDG without naming soil in the SDG or including soil-related SDG
indicators (SDGs 6.4, 6.5, 13.2, 14.1, 15.5).

(See Annex 3 for a list of the indicators proposed by Téth et al. 2018) and their targets.)

Questionnaire responses provided insights into Member States’ approaches to soil and land
degradation. While this section deals with land and soil-related SDG indicators, the interviewees were
asked about land degradation, which caused a certain bias in the answers. The questionnaire
addressed the monitoring of soil and land degradation, potential indicators and their baseline and data
sources, among other topics. (See Annex 2 for the main questions.)

The range of responses was broad and varied considerably between Member States - and even
between different regions within a Member State - in their approaches to issues related to soil and
land degradation. All of the countries that replied to the questionnaire carry out some form of
monitoring. Countries such as Czechia, Slovakia and Sweden have comprehensive monitoring systems
in place that include several parameters associated with soil and land degradation, translated into
indicators. Most countries focus on five parameters: soil erosion, soil sealing, soil contamination,
decline in OM and soil compaction, and do not specify precisely how they are measured.

Several discrepancies were noted between the responses from different experts from the same
country, which indicates a lack of a common understanding and a clear national approach to soil and
land degradation (indicators and monitoring).

There is no consensus between different Member States on what constitutes the baseline. Some follow
UNCCD guidelines (e.g. Malta), others set their own baseline according to past data (e.g. Austria),
others are still debating an appropriate baseline or have not defined one yet (e.g. Slovenia and
Spain), while others (e.g. Sweden) state that it is not possible to set a baseline, given that this is an
ongoing process. This suggests that without a common baseline, even if there is agreement on a set
of common indicators, it would not be possible to compare different Member States, complicating the
definition of an EU-wide understanding of soil and land degradation.

3.2.5 National approaches to LDN

Section 3.1.3 addressed the land degradation priorities and LDN among the different Member States.
While some countries have either officially or unofficially defined land degradation, use a global
definition, or have no definition at all, LDN is neither defined nor addressed by the Member States.

Some interviewees from Denmark, Romania and Slovakia recognise the importance of LDN but note
that there is no current approach to achieving it. One interviewee from Italy, for example, agrees with
LDN as a balance between restored degraded land and newly degraded land, but emphasises that
existing methodologies would first need to be updated.

Overall, there is a lack of information on LDN approaches at national and sub-national level, with half
of the countries failing to respond to this question. Of those that did provide an answer, some
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mentioned that these topics are dealt with at ministerial or federal (e.g. Germany) level. There was no
mention of other institutions on a sub-national level.

The project proposes to assess the impact of soil and land management measures on the SDGs. The
focus is therefore on developing an approach rather than simply taking a full inventory of Member
State activity. This approach, which is detailed in the subsequent sections, selects successful
measures for different zones/groups of countries in Europe, based on biophysical and socioeconomic
settings. For each of these zones, examples of successful and unsuccessful measures will be
highlighted, with an evaluation of why certain measures work well. Given the limited data availability,
a sub-set of Member States and soil threats are used as illustrative examples.

3.3 A new approach to assessing measures

3.3.1 Introduction

The approach starts by connecting the SDGs to the soil threats (Figure 3.2). For each SDG, the impact
of each soil threat on the achievement of that particular SDG was assessed, using the steps described
by Keesstra et al. (Keesstra et al., 2016). They took a stepped approach to link the soil functions via
the ecosystem services to the SDGs. The second step was to assess how much of the area of each
environmental zone in Europe (Metzger et al, 2005) is affected by each soil threat. Environmental
zones were preferred to countries because environmental characteristics (climate/soil/relief) do not
coincide with country borders. The variability within countries would be too high to make any sensible
suggestions for preferred soil management strategies. The two sources of information (impact soil
threat on SDGs and soil threat occurrence in environmental zones) were combined, identifying
lighthouse measures for the most urgent soil threat / environmental zone combination and how the
selected measure would be of benefit. This approach would allow a handling perspective for each
zone. It should be noted that the list of lighthouse measures is not complete and simply serves as an
illustration for this approach. The conference will provide a forum to obtain feedback on the lighthouse
measures selected and allow for discussion of the approach itself.

Wageningen Environmental Research report 3032 | 57



e Connect SDGs to soil threats

e Connect SDGs and soil threats to environmental zones

e Show how each management choice implies choices in which SDGs will
be achieved
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Figure 3.7 Linkages between SDGs and soil and ecosystem-based approaches (Keesstra et al.,
2018).

Each selected measure was evaluated using the diagram in Figure 3.2. This method allows the
assessment of a selected measure that was initially designed to achieve SDG 15 in terms of its
contribution towards other SDGs. The chosen measure should be evaluated by its biophysical
processes and their impact on the goal (in this case, SDG 15). In order to make the measure
acceptable and sustainable, it should also be evaluated for its impact on the socioeconomic structure
of the area in which it is implemented. The diagram argues that only measures designed according to
these concepts (systems thinking; connectivity; nature-based solutions, regenerative economics) will
be acceptable from both a biophysical and socioeconomic perspective. The final step is to evaluate the
chosen measure according to its impact on serving different SDGs at the same time. The diagram
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roughly groups the SDGs in goals related to: health, food, water, climate, energy and economy. In the
evaluation that follows, an explanation is given of how the measure fits into this method.

3.3.2 Mapping soil threats

In order to map soil threats, a spatial analysis was undertaken, using the best available information.
The eight soil threats were mapped according to the specification explained in Table 3.11. The final
column of the table indicates the thresholds used to map areas as having a soil threat. Boxes 1, 2 and
3 provide further background information on the input data layers used to map the different soil

threats.

Table 3.12 Approach and data used to map soil threats

1. Soil erosion by
wind and water

2. Soil organic

matter decline

3. Sealing

4. Compaction

Wind erosion. The map is based on an Index of Land Susceptibility to
Wind Erosion (ILSWE) which was created by combining spatio-temporal
variations of the most influential wind erosion factors. See further details

in Box 3 and at:

JRC database. Main reference Borrelli et al. (2014).
Soil Erosion by water- JRC database developed through the application

of the WaTEM/SEDEM model long-term averages of annual soil loss and
deposition rates were computed (Borreli et al., 2018). Database link:

Joint Research Centre (2013). Average Eroded SOM in agricultural soils.
Data set is included in the soil threats database of ESDAC:

The data sets express the average eroded SOC (Mg C ha-1 yr-1) for the
decade 2000-2010, in agricultural soils of the EU. Using the CENTURY
model a simulation was made of SOC loss taking into account soil
deposition within grid cells and the potential C export to riverine
systems, in @ mass balance approach. For further details see also Lugato

et al. (Lugato et al., 2016).
Combination of different layers:

1. Copernicus imperviousness change (2006-2012)
2. Volante (1990-2006) dominant land use change trajectories

(Levers, et al., 2014)

3. Land use intensity maps gridded in PEGASUS based on Perez-Soba
et al. (2015), high, medium and low intensity farmland
NDVI-HANTS phenotype dataset. (Roerink et al., 2011)

JRC (2008). Natural susceptibility to soil compaction in Europe. Data set
is included in the soil threats database of ESDAC:

The map of natural soil susceptibility to compaction was created from
the evaluation of selected parameters from the European Soil Database
(ESDB). The soil susceptibility to compaction was divided into four
categories. Two additional categories represent the data concerning
places where this evaluation was either not relevant or could not be
provided because of lack of information. In total there are six categories:
*0 - no soil. This represents water bodies, glaciers and rock outcrops

Wind erosion: areas mapped
as soil threat ‘wind erosion’
overlap with wind
susceptibility classes (in
ILSWE) ‘High’ and ‘Very
High'.

To map the lands that are
under threat for soil erosion
by water the WaTEM class >
100 ton/ha/yr of soil loss was
taken

Lands classified as having soil
organic matter decline as a
major soil threat are those
that have:

SOC loss of > 0.1 mg
C/ha/yr. This overlaps with
ESDAC map class *high” and
‘very high’ risk for SOC loss

Lands classified as having soil
sealing as a major soil threat
are those that have:
1. PEGASUS class high and
medium intensity
Where built-up area
increased over the assessed
years based on information
from 3 input layers
(Copernicus, VOLANTE &
NDVI-HANTS)
Lands classified as having risk
for compaction as a major
soil threat are those that
have:
Classes high and very high in
the JRC database on natural
susceptibility to soil
compaction
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https://esdac.jrc.ec.europa.eu/content/natural-susceptibility-soil-compaction-europe

*1 - low susceptibility to compaction
*2. - medium susceptibility to compaction
3. - high susceptibility to compaction
*4, - very high susceptibility to compaction
*9. - no evaluation possible. This was the case of towns, including soils,
soils disturbed by man and marshes
5. Soil biodiversity =~ JRC (2016). Potential threats to soil biodiversity in Europe. Data set is Lands classified as having

decline included in the soil threats database of ESDAC: loss in soil biodiversity as a
major soil threat are those
that have:

See Box 3 for more information Classes moderate-high and

high in at least one of the
three biodiversity threat
layers the soil biodiversity
threats database comprises
6. Landslides JRC (2016). European Landslide Susceptibility Map version 2 (ELSUS Lands classified as having

v2). Data set is included in the soil threats database of ESDAC: landslides threat as a major
soil threat are those that
score ‘high’ and ‘very high’ in

The spatial dataset (GIS map) shows landslide susceptibility levels at the landslides database

European scale, derived from heuristic-statistical modelling of main

landslide conditioning factors also using landslide location data. It covers

all EU Member States except Malta. The map was produced by

regionalising the study area based on elevation and climatic conditions,

followed by spatial multi-criteria evaluation modelling using pan-

European slope angle, shallow sub-surface lithology, and land cover

spatial datasets as the main landslide conditioning factors. In addition,

the location of over 149,000 landslides across Europe was used for

model calibration and map validation

7. Pollution No Europe-wide data linking to a clear definition of pollution threat -
8. Salinisation No Europe-wide data linking to a clear definition of salinisation threat
9.Desertification No Europe-wide data linking to a clear definition of desertification threat

For wind erosion, we used the dataset developed by the JRC (Borrelli et al., 2014). The dataset predicts
the susceptibility to wind erosion. The map is based on an ILSWE, which was created by combining
spatio-temporal variations of the most influential wind erosion factors. For the assessment of
understanding the sensitivity to wind erosion of marginal lands, the lands that overlapped with wind
susceptibility classes (in ILSWE) ‘*high’ and ‘very high’ were determined.

The ILSWE is based on the combination of the most influential parameters, i.e. climate (wind, rainfall and
evaporation), soil characteristics (sand, silt, clay, CaCO3, organic matter, water-retention capacity and
soil moisture) and land use (land use, percent of vegetation cover and landscape roughness). The spatial
and temporal variability of factors are appropriately defined through GIS analyses. Harmonised datasets
and a unified methodology were employed to suit the pan-European scale and avoid generating
misleading findings that could result from heterogeneous input data. The selected soil erosion parameters
were divided into three groups, namely (i) Climate Erosivity, (ii) Soil Erodibility and (iii) Vegetation Cover
and Landscape Roughness. Sensitivity to the contributing group of factors was calculated using the fuzzy
logic technique, which allows the sensitivity range of each factor in Europe to be unambiguously defined.

Borrelli, P., Panagos, P., Ballabio, C., Lugato, E., Weynants, M. and Montanarella, L. (2014). Towards a
pan-European assessment of land susceptibility to wind erosion. Land Degradation & Development. In
Press. Available at doi: 10.1002/1dr.2318

(Source: )

60 | Wageningen Environmental Research report 3032
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The JRC, in collaboration with the University of Basel and Université Catholique de Louvain, quantified the
potential spatial displacement and transport of soil sediment due to water erosion at European scale. With
the WaTEM/SEDEM model, long-term averages of annual soil loss and deposition rates were computed.
The findings indicate that soil loss from Europe in the riverine systems is about 15% of the estimated
gross on-site erosion.

Input data: RUSLE2015 soil erosion estimates, Digital Elevation Model (DEM) at 25m.

The estimated sediment yield totals 0.164 + 0.013 Pg yr! (which corresponds to 4.62 + 0.37 Mg ha yr!
in the erosion area). The greatest amount of gross on-site erosion, as well as soil loss to rivers, occurs in

agricultural land (93.5%). The Sediment Delivery Ration (SDR), i.e. the ratio between sediment yield (SY)
and gross erosion, indicates that the sediment routed down the hillslopes to the riverine system accounts
for 15.3% of the total eroded soil.

To map the lands that are under threat for soil erosion by water, the WaTEM class > 100 ton/ha/yr of soil
loss was taken. For further details on the WaTEM/SEDEM water erosion risk, see: Borrelli, P.,

Van Oost, K., Meusburger, K., Alewell, C., Lugato, E. and Panagos, P. (2018). A step towards a holistic
assessment of soil degradation in Europe: Coupling on-site erosion with sediment transfer and carbon
fluxes. Environmental Research, 161, pp. 291-298.

(Source: )
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Dataset contains three GIS maps showing potential threats to soil biodiversity in Europe for soil
microorganisms, fauna and biological function. To produce the database, a list of 13 potential threats to
soil biodiversity was proposed to experts in order to assess the potential threat for three major
components of soil biodiversity: soil microorganisms, fauna and biological function. The 13 potential
threats that were scored and then mapped in 13 sub-layers were: habitat fragmentation, use of GMOs in
agriculture, introduction of invasive species, climate change, soil compaction, soil sealing, soil erosion,
soil salinisation, land use change, nuclear pollution, soil pollution from industry, organic matter decline
and intensive human exploitation.

The results of the mapping show that intensive exploitation was identified as the highest pressure. In
contrast, the use of genetically modified organisms (GMO) in agriculture was considered as the threat
with least potential. The potential impact of climate change showed the highest uncertainty. Fourteen of
the 27 countries have more than 40% of their soils with moderate-high to high potential risk for all three
components of soil biodiversity. Arable soils are the most exposed to pressures. Soils within the boreal
biogeographic region showed the lowest risk potential.

For further details on the database see:

Orgiazzi, A., Panagos, P., Yigini, Y., Dunbar, M.B., Gardi, C., Montanarella, L. and Ballabio, C. (2016). A
knowledge-based approach to estimating the magnitude and spatial patterns of potential threats to soil
biodiversity. Science of The Total Environment, Volumes 545-546, pp. 11-20. Available at:
https://doi.org/10.1016/j.scitotenv.2015.12.092 Link:
https://www.sciencedirect.com/science/article/pii/S004896971531247X

Map: Areas at risk of soil biodiversity loss:
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(Source: https://esdac.jrc.ec.europa.eu/content/potential-threats-soil-biodiversity-europe)

In order to understand the distribution of soil threats across Europe and identify concentration zones,
the mapped results were further classified according to environmental zones. Metzger et al. (2005)
was used for the classification of environmental zones (EnZ) (see Box 3.8).
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The Environmental Stratification (Metzger et al., 2005) is the result of a principal component analysis
(PCA) of the 20 most relevant and available environmental variables (grouped under climate,
geomorphology, oceanicity and northing), combined using an ISODATA principal component analysis
(PCA) clustering. The resulting 84 strata of the Environmental Stratification (EnS) are aggregated into
13 environmental zones (EnZ). The resulting Environmental Stratification is a vector dataset,
hierarchically built up with environmental zones and strata.

The PCA was used to explain 88% of the variation into three dimensions, which were subsequently
clustered into 84 strata using an ISODATA clustering routine. The mean first principal component values
of the classification variables were used to aggregate the strata into 13 Environmental Zones (EnZ),
which provides a basis for a consistent nomenclature. The EnZs are used as the climatic basis for the
development of the Agri-Environmental Zonation (AEnZ).

Environmental Zone
B <ot - Alpine Nodh
B 50R - Boreal
NEM - Nemoral
B ~Tn - Avsnite North
B s - Alpine South
B con - Contmental
ATC - Atlante Central
I PN - Panncnian
LUS - Lustanan
ANO - Anatolian
I VoM - Medserranean Mountains
T MDN - Medserranean North {
MDS - Medierranean South

4

Marc Metzger. 2003

Figure 1 The 84 strata of the Environmental Stratification (EnS) are aggregated into 13 environmental
zones (EnZ)

Reference: Metzger, M.J., Bunce, R.G.H., Jongman, R.H.G., Micher, C.A. and Watkins, J.W. (2005). A
climatic stratification of the environment of Europe. Global Ecology and Biogeography, 14, pp. 549-563.
Metzger, M.J., Bunce, R.G.H., Leemans, R. and Viner, D. (2009). Projected environmental shifts under
climate change: European trends and regional impacts. Environmental Conservation, 35, pp. 64-75.
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3.3.3 Results of mapping soil threats

The integrated mapping of soil threats allows conclusions to be drawn on the environmental zones and
countries in which specific soil threats are most dominant, as well as those where they are not
relevant.

The mapped results are presented in Figure 3.4. An integrated summary view of the overlay of soil
threat per environmental zone is presented in Figure 3.3. Detailed statistics on the area shares of the
different soil threats per environmental zones are presented in Figure 3.8. The methodology we
followed is based on data sets available for the European scale as explained in Table 3.11. Itis
important to realise that the results as presented in Fig. 3.7/3.8 and Table 3.12 are based on surface
areas. This means that some important threats such as soil sealing do not score very high. This,
however, does not mean that they are not important, as the soil threat may have a major impact on
the local scale such as soil sealing is in peri-urban areas; or areas where large greenhouse fields are
established. Also, the surface areas does not discriminate between irreversible degraded state (such
as soil sealing) and ongoing degradation process (e.g. decline in soil biodiversity). This exercise has
been carried out on the European scale; however, the lighthouse example approach as presented in
the next section zooms in to the local scale. The identified soil threats per environmental zone will
allow to transfer useful lighthouse examples within the same environmental zone.
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Figure 3.8 Overview of extension of different soil threats in all 13 environmental zones in EU-28
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Figure 3.9 Result maps for soil threats landslides, soil sealing, compaction, soil biodiversity, erosion
and SOC decline
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Table 3.13 Soil threat most likely to prohibit the achievement of LDN per environmental zone in
Europe

Erosion by wind 10 0 1 11 4 3 6 20 3 11 15 25
Erosion by water 1 0 0 11 2 1 3 12 11 11
Organic matter decline 0 0 1 7 9 7 12 9 13 10
Sealing 0 0 1 0 1 3 1 3 1 3 3
Compaction 0 8 23 13 2 13 10 26 2 4 5 11
Soil biodiversity decline 6 13 40 62 31 40 84 47 51 55 72 71
Landslides 16 4 0 17 60 17 9 7 15 45 23 16

Area share (%/total area) per environmental zone covered by the threat.
Red numbers indicate a soil threat that affects an area greater than 10%. Soil contamination, soil salinisation and desertification are not included

due to the lack of EU-wide information.

The evaluation of all soil threats across all environmental zones in Europe (Table 3.13) shows that:

e Erosion by water is most strongly a threat in the Alpine south and the three Mediterranean zones.
Wind erosion is a less widespread threat in the EU but is far more prominent in certain zones, e.g.
the Pannonian, Mediterranean and Atlantic and Alpine North.

¢ In this analysis SOM decline does not appear as a very extensive soil threat. However, in arable land
and especially peatland areas it can affect soil health and productivity, which is especially evident in
the Mediterranean and Lusitanian area where it can affect up to 13% of the area. Also important to
know is that many soils already have a low soil carbon stock, which can therefore not decline even
further®. It is of importance to focus on increasing soil carbon in those areas®*; however, this is not
included in this analysis.

e The soil compaction threat is occurring in almost all environmental zones but is most prominent in
the Pannonion, Nemoral and Atlantic zones, where wetness is more often a challenge in agricultural
soils.

e Soil sealing is the least widespread threat in terms of area coverage. It is most prominent in Atlantic
central, Lusitanian and in two of the Mediterranean zones. These are generally the zones with
highest urbanisation dynamics. However, even though it is not an important threat in terms of
surface areas affected it is a very important threat in the most densely populated areas. Especially
in peri-urban areas, industrial developments are sealing fertile soil rapidly®. This does not show in
the analysis done with the full area of Europe; but this does not mean it is not a significant threat.

e Soil biodiversity decline is spread over a large share of the territory of all environmental zones, but
is most prominent in the Atlantic, Mediterranean and Pannonian zones.

e Landslides are the second most widespread threat, particularly in zones covering many mountains,
such as the Alpine south and north, and Mediterranean mountains and north. Even though this soil
threat is important in terms of area covered, it is not so urgent in most countries. This is because
the areas affected are not densely populated in most countries and consist of very steep
mountainous areas that are now nature areas or used by extensive grazing activities. In addition,
many of those areas are steep and do not have a productive soil that is threatened.

For the other soil threats, desertification, soil contamination and soil salinisation there is no EU-wide
reliable spatial information available of sufficient quality to make this assessment.

3.3.4 Lighthouse examples to serve as good practice advice

The analysis took a stepped approach to assess the types of land management strategies that may be
useful in addressing the most important soil threats for different environmental zones.

3 parras-Alcantara, L., Lozano-Garcia, B., Brevik, E.C., Cerda, A., 2015. Soil organic carbon stocks assessment in
Mediterranean natural areas: A comparison of entire soil profiles and soil control sections. J. Environ. Manage. 155,
219-228. .

> Novara, A., Pulido, M., Rodrigo-Comino, J., Di Prima, S., Smith, P., Gristina, L., ... & Keesstra, S. (2019). Long-term
organic farming on a citrus plantation results in soil organic carbon recovery. Cuadernos de Investigacion Geografica.

> Ferreira, C. S. S., Walsh, R. P. D., Kalantari, Z., & Ferreira, A. J. D. (2020). Impact of Land-Use Changes on
Spatiotemporal Suspended Sediment Dynamics within a Peri-Urban Catchment. Water, 12(3), 665.
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In each case, a lighthouse land management strategy was identified, that was to be evaluated with
the SDGs in mind. Figure 3.3 clarifies why these measures are suitable to promote the achievement of
the SDGs. The examples highlighted as lighthouses were collected through a literature review and
based on EU-funded projects RECARE and SOILCARE ( ;

).

For each assessed strategy we have indicated in Figure 3.4 which SDGs and associated overarching
societal issues the specific strategy works towards. In addition, this is also highlighted in the tables at
the end of each lighthouse example description. The table indicates which SDG is working towards
each specific societal issue (Health, Food, Water, Climate, Energy, Economy, Soil/Land). The numbers
that have been highlighted green are those which are positively influenced by the presented
lighthouse example.

3.3.4.1 Soil threat 1: soil erosion by wind and water
Soil erosion by wind is especially evident in the Mediterranean areas, in the Pannonian and Atlantic
North.

In the current systems, after harvesting the soils are left bare and exposed to the wind during the
entire winter period until seeding happens in spring. Depending on the soil type, the soil is easily
eroded and transported elsewhere, where it may clog sewers and reservoirs. In addition, the soil
particles may contain contaminants and pollutants that threaten human health in adjacent towns.

Lighthouse example for wind erosion

The use of stubble as a natural mulch

This system carries out annual ploughing just prior to
seeding, limiting the time in which the soil is bare and
vulnerable to wind erosion. During the winter period,
after harvesting, the crop stubble eliminates the stress
of the wind on the surface.

This approach is suitable for all areas suffering from
wind erosion. As well as helping to achieve its primary
goal - stop wind erosion and, with that, land
degradation (SDG 15) - it also works to maintain soil
fertility. Soil fertility will enhance the possibility to
produce healthier food (SDG 2) in a sustainable way
(SDG 12) and to allow for a better livelihood for
farmers (SDG 8). Reduced tillage and leaving the roots
of the harvested crops will increase the infiltration of rainfall (SDG 6), increase soil carbon stocks
(SDG 13) and reduce landslide risks (SDG 15).

11 12
12

Soil erosion by water

Soil erosion by water emerges as a major threat in the Alpine South and Mediterranean areas, where
relief and bare soils are combined. Under these circumstances intensive rainstorms can cause
significant damage. Intense rainfall events are more common in areas with warmer climates,
therefore, under climate change extreme events will occur more frequently.
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Lighthouse examples for water erosion:

The use of mulching and cover crops in orchards and vineyards
Straw mulch has proved to be an effective and
potentially acceptable measure in orchards in
Mediterranean Spain. In the dry summers in the
Mediterranean, strong thunderstorms can cause
massive erosion damage in just a few hours. Mulching
or cover crops have been proven to reduce erosion by
more than an order of magnitude. The implementation
of this measure will help to achieve SDG 15 and will also
improve water quality (SDG 6), mitigate climate change
by improving the soil carbon stock (SDG 13), improve
long-term crop growth and production and a sustainable
livelihood for the producer (SDG 2, 8 and 12). The off-
site effects will improve infrastructure in the area by not
damaging roads and reservoirs.

11 12
12

Maintained terrace structures

Well-maintained terraces are an excellent means of
avoiding soil erosion by water. They also form part of
the cultural heritage of a region, enhancing tourism and
improving the infrastructure and livelihood of a region.
This measure works towards more than its original goal
(SDG 15), also helping to achieve SDG 8: decent work
and economic growth and a more sustainable
production (SDG 12) of agricultural products. It also
enhances infiltration, which may increase water
availability for crops (reducing the irrigation needs in
dryland areas) and recharge the aquifer (SDG 6).

2 6 13 7 1 15
8
11 12
12
3.3.4.2 Soil threat 2: soil organic matter decline

Organic matter decline has been listed as a major problem in all Mediterranean regions and in
Lusitania (which includes north Portugal, northeast Spain and southwest France). In addition, it is
known to be a soil threat in arable land, especially for peat soils.

SOM can be defined as the total organic content of a soil after excluding non-decayed plant and
animal remains. Carbon is the primary element of SOM, comprising about half of the total weight of
the organic matter, making soil the second largest pool of carbon on Earth. To protect SOM in
agricultural soils, it is important to prevent its oxidation and promote the formation of new SOM.
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Lighthouse examples for organic matter

Cover crops and catch crops

To prevent oxidation of organic matter in soils, turnover
of the soil should be avoided as much as possible. No,
or minimum, tillage is therefore a good option.
However, to eliminate the negative effects of weeds,
farmers in many areas use herbicides to eliminate
weeds in their fields, replacing the tillage practices used
previously. Although there are sophisticated precision
farming and mechanical weeding techniques available,
many farmers still often excessively use herbicides.
This excessive use of chemical weed eliminating
products has a negative effect on soil life/biodiversity
and pesticides may leach into below ground water
bodies and cause diffuse pollution, which is undesirable
from an SDG point of view.

The focus must be placed on combining benefits. A lighthouse for stopping SOM decline - or even
enhancing SOM generation - is the use of green manure, i.e. growing a non-harvested crop between
two main crop seasons. This agricultural technique improves soil fertility by fixing nitrogen from the
atmosphere. Before sowing the agricultural crop, the plant material is ploughed into the soil to
improve its organic matter and nutrient content.

As well as increasing SOM (which helps to mitigate climate change (SDG 13)), this method also helps
to achieve a better ecological situation by improving soil health and attracting biota in the soil and
above, such as pollinators (SDG 15). Limiting the use of herbicides means that soil health and water
quality will be improved (SDG 6). The increased soil health will reduce the fertiliser input needed,
which may help farmers with good production levels in sustainable ways, from both a biophysical and
socioeconomic point of view (SDGs 2, 11 and 12).

11 12
12

3.3.4.3 Soil threat 3: soil sealing
Soil sealing did not emerge from the analysis as a major soil threat in terms of area affected. However,
in our urbanising environment, soils in peri-urban locations are under serious threat from sealing.

The soils under greatest threat are often the most fertile soils. Two key examples are:

1. Plaggen soils in the Atlantic North and Atlantic Central zones. These are anthropogenically
improved sandy soils with extreme fertility. Typically, these soils are close to village centres, as
they were used in the past as the source of crops to feed the village. Nowadays, these areas are
often transformed into industrial areas.

2. Irrigated fields in the Mediterranean North and South near cities (in Spain, these are called
‘huertas’). Traditionally these areas are used to produce vegetables for the city. Nowadays, more
and more vegetables come from greenhouses and drip irrigation enables these crops to be grown
elsewhere. As these areas are in the peri-urban zone, they are now being transformed into
industrial areas or suburbs.

In all of these areas, the economic SDGs prevail over the society and biosphere-related SDGs.
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Lighthouse example for soil sealing

To mitigate soil sealing in peri-urban areas we are
looking for an alternative land management strategy
that is an economically viable enterprise and can
replace typical soil sealing activities, such as industrial
developments. Pixel-farming is one example that could
keep at least part of these fertile soils in production
and is considered a lighthouse to mitigate the process
of soil sealing by urban sprawl.

Pixel farming: a lighthouse for all peri-urban
areas in Europe

Pixel Farming is an innovative entrepreneurial farming
system that enables a digital approach to the full food
production chain, allowing food to be produced in an
environmentally friendly way by utilising the power of natural capital such as soil and biodiversity as
well as robotica and big data. This lighthouse is based on a truly transitional idea: an out-of-the-box
new approach in farming. The customer rents a small plot and decides what to grow, then Big Data
technology and autonomous self-driving robots

take care of the land, instructed by an online system. The systems typically have a high diversity of
crops, use no fertilisers or pesticides and with that attract more pollinators and keep the soil healthy.
The farmer manages the robots, plots and online customer system as a true entrepreneur.

This new approach works towards much more than the original objectives: sustainable business and
production (SDG 8 and 12), but also brings the source of food closer to the customer, raising
awareness for food and soil (SDG 2 and 15). The small scale of this type of farming system is
beneficial for soil health, which improves water availability and quality (SDG 6) and, if soil carbon is
increased, will work towards climate mitigation (SDG 13).

11 12
12

3.3.4.4 Soil threat 4: soil compaction
Soil compaction is a widespread phenomenon in agricultural soils in the Nemorial, Atlantic North and
Central, Continental and Pannonian zones.

Soil compaction can be divided into two main types: superficial compaction and sub-soil compaction.
Compaction is caused and exacerbated by the increasing use of large machinery in agriculture. These
heavy machines and certain ploughing practices compact the soil to a depth of more than one metre.

The superficial compaction is easy to mitigate by improving soil properties (such as organic matter
content) using dry manure and the use of low-pressure tyres on the agricultural machinery. However,
sub-soil compaction is not as easy to relieve.

Secondly, soil compaction can be divided into clay and sandy soils, each of which requires a different
mitigation approach. Clay soils are more resilient and have the capacity to restore themselves by their
swelling and shrinking characteristics, once the heavy machinery has been removed from the
management. Intervention is needed in sandy soils, however®® 7,

6 Williams, M., Brevik, E.C., 2010. Effect of traffic rate and type on soil compaction in sandy South Georgia soils. Soil
Horizons 51. .

> Keller, T., Sandin, M., Colombi, T., Horn, R., & Or, D. (2019). Historical increase in agricultural machinery weights
enhanced soil stress levels and adversely affected soil functioning. Soil and Tillage Research, 194, 104293.
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Lighthouse example for soil compaction:

Deep-rooting crops in a crop rotational system
Deep-rooting crops will break the deeper plough pan
that cannot be mitigated in any another way. This will
improve soil biodiversity and soil health (SDG15),
improve productivity of the crops, which will lead to
more food production (SDG2), and a better livelihood
for farmers (SDG 8 and 12). The water-holding
capacity and infiltration will also improve, leading to
benefits for water quantity and quality (SDG 6). Lastly,
the extra roots will increase SOM which will help to
mitigate climate change (SDG 13).

11 12
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3.3.4.5 Soil threat 5: soil biodiversity decline

The analysis suggests that soil biodiversity is in a serious situation across Europe (see Table 3.13).
The main reasons are agricultural practices that involve excessive amounts of fertilisers, herbicides
and pesticides.

Soil biodiversity can be linked to any of the other soil threats, such as erosion, organic matter
depletion, salinisation, contamination and compaction. Soil under agriculture in general has low
biodiversity. With increased input of carbon and nitrogen to the soil, however, microbial populations
may increase. In general, any crop management technique that increases SOM, improves soil
structure and reduces soil disturbance which will increase soil health and, in turn, biodiversity.

Lighthouse example for soil biodiversity:

Diversified farming to improve soil health

Several recommendations can be made to improve soil
health and enhance soil biodiversity. Firstly, pesticides
and fertilisers should be minimised, and all tillage and
soil traffic by heavy machinery avoided where
possible. Secondly, organic matter input to the soil
should be promoted, not only by using different types
of mulch, but also by live organic matter created by
plants growing in the soil. Cover crops in the fallow
period and crop rotation will promote organic matter
accumulation and improve nutrient and carbon cycling
in the soil. Together, these ecological systems will
improve soil health, which is essential to host healthy
soil biota.

vv_.

An example of this is the Dehesa agroforestry system, which combines perennial grass, chestnut trees
and growing livestock (pigs and cattle). The combination of trees and perennial grass enriches the
organic carbon stock better than mono-cropping systems and improves the nutrient cycle, due to the
trees in the system. This enhances the soil microbial community that forms the basis of the biota
community as a whole (SDG 15). This extensive system forms a sustainable livelihood for the farmers
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in the region (SDG 8 and 12). Perennial grass is the best soil cover to protect against erosion
(SGD 15) and store carbon in the soil (SDG 13).

11 12
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3.3.4.6 Soil threat 6: landslides

Landslides are a major threat in all environmental zones with significant relief, particularly those with
high relief. They can be divided into deep landslides and shallow landslides. The very deep landslides
originating from tectonic activities cannot be mitigated and the only option is to adapt accordingly,
e.g. not building in these landslide-prone areas. Shallow landslides, however, are induced by the
dynamics between soil and water pressure and usually follow large rainfall events or extended periods
of precipitation. Landslides cause problems by removing soil but create even greater issues when they
deposit the sediment, with mudflows and rockfalls harming people and infrastructures.

Lighthouse example for floods and landslides:

Tree-rich agroforestry systems

One possible solution to prevent landslides is tree-rich
agroforestry systems. This measure, which combines
trees and crops in the same area, offers a greater degree
of slope stabilisation, especially in the shallow soils that
often cover the bedrock. In Europe, the AGFORWARD
project for instance is promoting the implementation of
Agroforestry (AGroFORestry that will advance rural
development ( ).
One of the objectives is to evaluate

innovative agroforestry designs and practices for locations
where agroforestry is currently not-practised or is
declining, and to quantify the opportunities for uptake at
a field-, farm- and landscape-scale in order to promote
the wider adoption.

The measures include multi-story cropping where food, herbal, botanical or decorative crops are
grown underneath a forest canopy. Another example is silvopasture, which combines trees with
livestock that forages underneath the trees. The trees provide timber, fruits and nuts, while the
livestock is generally for meat production.

In a system like this, the primary goal is to prevent landslides (SDG 15). However, it is also
sustainable from a socioeconomic point of view, with tree-rich systems working towards several other
SDGs, such as 2, 8 and 12 for a sustainable economic situation. There are also environmental benefits
for climate mitigation through permanent soil cover-induced carbon storage (SDG 13), better
infiltration and less runoff (SDG 8).

11 12
12
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3.3.4.7 Soil threat 7: soil contamination
Soil contamination is mainly an anthropogenic issue, which can be relevant to all environmental zones.

Pesticides are as common nowadays as fertilisers and tractors, with this kind of chemical farming
generally regarded as normal practice. This unsustainable use of natural resources is accepted, even
by legislation. Organic farming or even regenerative agriculture®® can be a good option to reduce the
impact of farming on the soil system and still maintain a good agricultural production and livelihood
for the farmers®® ®, By contrast, in order to be classified as organic, a farmer must comply with
extensive bureaucracy, including ensuring that their farm is protected from their neighbours’ spraying.
Many farmers, therefore, do not switch to organic farming as they think it is too complicated %% 2,
Options to switch towards regenerative agriculture can be promoted by legislation; each step towards
this is a positive one®®. However, the benefits of organic farming for the SDGs are significant.

In addition to agricultural soil pollution, there are many instances of pollution in industrial and urban
areas and along infrastructures. Soil pollution in industrial areas tends to be so-called point pollution,
directly correlated to a polluting source. In urban areas and along roads, more diffuse pollution is
caused by continuous human pressure.

Lighthouse example for soil contamination:

Organic farming combined with minimum tillage

This lighthouse focuses on a different form of
agricultural practice that avoids environmental
pollution more. Organic farming does not use any
environmentally harmful chemical products but,
rather, relies on ecological processes adapted to local
conditions that use the natural cycles and resilience of
the soil system. Combined with minimum tillage, this
can yield the healthy soil that is key to maintaining or
restoring biodiversity, and halting and reversing land
degradation (SDG15). It can also make the
agricultural production system more resilient to the
impact of climate change and can even help to
mitigate climate change by storing carbon in the soil
(SDG 13). Of course, organic farming carries risks that
a farmer may not be able to fight pests attacking their crops, creating economic uncertainty. However,
the ecological system will become more resilient over time. A strategy like minimum chemical input,
combined with minimum tillage, could be a way forward. Organic farming would thus help to achieve
better agricultural production while maintaining a good livelihood for farmers (SDGs 2, 8, 12). In
addition, water quality will improve (SDG 6).

11 12
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8 Rhodes, C. J. (2017). The imperative for regenerative agriculture. Science Progress, 100(1), 80-129.

¥ Nair, C. M., Salin, K. R., Joseph, J., Aneesh, B., Geethalakshmi, V., & New, M. B. (2014). Organic rice—-prawn farming
yields 20% higher revenues. Agronomy for sustainable development, 34(3), 569-581.

80 patil, S., Reidsma, P., Shah, P., Purushothaman, S., & Wolf, J. (2014). Comparing conventional and organic agriculture in
Karnataka, India: Where and when can organic farming be sustainable?. Land use policy, 37, 40-51.

51 Cerda, A., Rodrigo-Comino, J., Giménez-Morera, A., & Keesstra, S. D. (2017). An economic, perception and biophysical
approach to the use of oat straw as mulch in Mediterranean rainfed agriculture land. Ecological Engineering, 108,
162-171.

52 Cerda, A., Rodrigo-Comino, J., Giménez-Morera, A., & Keesstra, S. D. (2018). Hydrological and erosional impact and
farmer’s perception on catch crops and weeds in citrus organic farming in Canyoles river watershed, Eastern
Spain. Agriculture, Ecosystems & Environment, 258, 49-58.

3 Gosnell, H., Gill, N., & Voyer, M. (2019). Transformational adaptation on the farm: Processes of change and persistence in
transitions to ‘climate-smart’regenerative agriculture. Global Environmental Change, 59, 101965.
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3.3.4.8 Soil threat 8: salinisation

Soil salinisation occurs when water-soluble salts accumulate in the soil to a level that impacts
agricultural production and environmental health. Minor salinisation has a negative effect on soil
organisms and on soil health in general, which may lead to reduced agricultural yields. Severe
salinisation can make the soil completely infertile for all soil life and vegetation. Salinisation of
agricultural soils is mainly caused by high evapotranspiration rates and soil characteristics that impede
water drainage and cause salt accumulation in the upper layers. It can occur in coastal areas where
seawater enters the aquifer and in inland areas where salts are naturally present in soils. The problem
can be aggravated by improper management practices, poor irrigation water quality and variations in
rainfall and temperature patterns due to climate change®*.

Lighthouse example for soil salinisation:

The lighthouse example for the soil threat of
salinisation, while still maintaining a profitable farm, is
to use a combination of salt tolerant crops with salt
tolerant cover crops for the fallow period. Salt tolerant
crops such as asparagus and beets, but also barley
and sunflowers can produce a good yield on a saline
soil. Which will ensure a good income for the farmer.
In addition, in the fallow period of the year a salt
tolerant cover crop can be sown to increase soil
organic matter content and with that infiltration
capacity to leach out salts from the surface. These
deep rooting cover crops, such as salt tolerant
varieties of alfa, can slowly mitigate the salinity
problem in the soil. Deep rooted cover crops are best
for this. The increased infiltration and better soil structure will enable the soil to flush the excess salt
in the profile. In this way the soil becomes more healthy and can contain more biodiversity (SDG15);
the farmer will maintain and in the long term increase the farm’s yield (SDG 8, 12); healthy food will
be grown (SDG 2) while storing more carbon in the soil (SDG13); and the water quality in the soil will
be improved (SDG 6).

11 12
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3.3.4.9 Soil threat 9: Desertification

Desertification is usually defined as a type of land degradation in drylands in which biological
productivity is lost due to natural or human induced processes whereby fertile areas become
increasingly more arid. However, it can also be defined more broadly as any progressive and
unsustainable reduction in the ecosystem services provided by the soil.”, which includes also areas
other than drylands. It is caused by a variety of factors, such as through climate change (particularly
the current global warming) and through the overexploitation of soil through human activity, which
causes soil erosion, loss of soil fertility and long-term loss of natural or desirable vegetation.

64
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Lighthouse example for desertification: Dehesa system
The lighthouse example for the soil threat of
desertification is the Dehesa system. The Dehesa
system is a multifunctional, agrosylvopastoral system
mainly used on the Iberian Peninsula. It combines
sustained, extensive livestock farming with farming
and forestry activities to try to conserve and ensure
the sustainability of biodiversity and economic
sustainability. The Dehesa system is specifically
suitable for semi-arid regions; because of its
permanent grass cover the soil is protected any form
of degradation. Because of this desertification due to
human actions cannot take place. The Dehesa system
is a dryland system and therefore needs no irrigation
and usually uses no, or limited, chemical input. In
addition, it is considered a cultural heritage landscape and that provides an income for the local people
by the production of high-quality meat and providing hunting locations. With this system there are
biodiversity and soil health benefits (SDG 15); but also farmers have the opportunity to sustainably
produce food in an animal friendly way (SDG 2, 8 and 12). Water resources are not exploited (SDG 6)
and carbon is stored in the soil (SDG 13).

11 12
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4 Stakeholder views on the role of
communication and awareness and
the limitations for implementing soil
and land related SDGs

During the soil conference organised as part of this project (see Section 2.2.2), one of the panel
discussions was dedicated to the issue of awareness raising for soils, which brought some interesting
insights. We have highlighted the main messages for the different stakeholder groups in addition to
some general comments.

It is clear that there is a need to raise awareness; all levels of society need to understand that soil and
land degradation is an important issue. Everything we enjoy comes from the land; we all depend on it.
To achieve the SDGs a transitional change is needed in our society. For this, the entire society must
be aware that business- as-usual, or even improved business- as-usual is not enough. As President
Ursula von der Leyen said, commenting on the European Green Deal6: “(...) We need to transform our
way of living and working, of producing and consuming so that we live more healthily and make our
businesses innovative. We can all be involved in the transition and we can all benefit from the
opportunities. (...) By showing the rest of the world how to be sustainable and competitive, we can
convince other countries to move with us.”. It is important that the SDGs are not seen as a burden,
but as an opportunity. Environmentally- friendly business does not need to be less profitable. People
need to be aware of the multiple benefits that can be the result of implementing the SDGs successfully
for their own lives, their families and the community as a whole.

Actual implemented examples will help to get this message across. These region-specific solutions
enhance the understanding of local people, who know their area and are emotionally attached to it.
Seeing sustainable solutions in their own region will raise the awareness of the potential and
possibility of sustainable land and soil management. In addition, awareness should be raised of the
fact that land and soils are an essential part of the solution to achieving the SDGs. Sustainable soil
management should not only be aimed at agricultural soils but all soils.

A healthy soil system lies at the basis of a sustainable world. For the transformational change we

need:

e Action: link soil and land to running actions on climate change, food security and biodiversity.

e Region-specific solutions: will enhance the understanding of local people, who know their area and
are emotionally attached to it. Seeing sustainable solutions in their own region will raise the
awareness of the potential and possibility of sustainable land and soil management.

e Technology: new technology such as precision agriculture and urban farming can provide new
opportunities for sustainable business.

e Engage the private sector: the European example may become a standard in the world.
Sustainability should become a business case.

e Indicators: a soil-footprint for customer products is a way to create awareness, as this is the link to
people and what they do in their daily lives.

e Organic matter content can be an easy indicator of soil health.

e Indicators are essential, as this is the link to people and what they do in their daily lives.

e Young people: connect to the young people through their channels, step into their world; connect to
the movement of young people’s call for climate action and a sustainable world.

What can we do to increase awareness?

We do not need to make a whole new movement for this: we can build on the momentum on climate
and biodiversity for soil and land. We should start from food or climate and show the link to land and
soil. Soil can be linked to food security, or even the other way around: if I consume something,

I should be aware of the impact, the soil or land footprint.
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Policies for soils are complicated as land is private, unlike the climate, which is not owned by anyone.
There is no single soil policy. Therefore, we need to consider how we can we optimise what we have.
The upcoming new Climate Law may give good opportunities for this.

When we seize the momentum of the Climate Action the European Union as a whole has the
opportunity to be the example that can serve as a standard in the world. All stakeholders need to be
involved in the implementation of actions in practice - including policy-makers at all levels, scientists,
CSOs, the private sector and direct land users such as farmers. Therefore, the awareness raising
needs to be targeted for each specific stakeholder group to give all stakeholders an action perspective
by showing good, real-life examples that are connected to them and which they could implement
themselves:

e For practitioners and end-users: show and tell how land restoration is the best contribution to
achieve the SDGs. It is possible to use nature-based solutions to mitigate climate change and
maximise resource use efficiency.

e For science: the science community has to step out of the comfort zone and show what soil can
bring to society. Scientists need to learn to communicate about soil: attract, interest, desire, action
as scientific evidence alone will not move policy.

e For policymakers: political leadership is needed to promote soil and land-related SDGs if we are to
make real progress. Assisting countries to achieve their LDN target by showing good examples of
countries where successful policies has already been implemented.

e Education: at all levels of education, starting at young ages, soil and land should be brought to their
attention to show the importance of this for society in terms of food security, water resources,
climate change and human health. The climate change action has a head start and can also serve
the soil awareness by showing how system Earth works and how a healthy soil forms an important
basis for this.

Insights on limiting conditions in Europe for implementing land and soil related SDGs
The panel discussions at the conference highlighted several limitations:

Bio-physical-practical limitations:

1. There is a need for data to be made available to monitor and report on threats, e.g. salinisation,
compaction and their measurement. The proposed practices may be inspiring but more data is
needed. We cannot focus solely on producing databases.

2. However, we cannot wait for the data to be available but, rather, must act now.

3. Currently there are insufficient solutions linked to soil and land and more generally, nature-based
solutions, to the challenges that are high on the political agenda, such as biodiversity, food and
water supply, climate change, migration and peace.

4. How we can compensate for various negative impacts - is compensation always possible and can
we restore the full value and functions of soil?

Political limitations:

1. Few Member States have comprehensive policies for soils. Policies and strategies produced on
paper need to be strengthened and applied on the ground.

2. Compromising the implementation of the proposed approach is the fact that at European and
national level there is a need to update sustainable development plans and strategies to
incorporate the SDGs. There is widespread (political) support for the implementation of the SDGs.

3. There are problems with understanding LDN. It is an exciting concept, but we need to know how
to measure it and how to counterbalance the various impacts that cause land degradation.

Socio-economic limitations:

1. Incentives may currently not be enough and should be put in place to apply sustainable methods,
e.g. farmers need to see that environmentally friendly methods are profitable. It is not yet evident
that a more sustainable approach makes economic sense.

2. It is necessary to work together with economists because we need to know the costs and the
benefits.

3. Behavioural biases need to be accounted for: not only the economic issues are important; also, it
is essential to take emotions, cultural heritage and social pressure into account.
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4. Environmental measures must become the norm.

The fear of loss is very strong in humans and outweigh the attraction to a future benefit.

6. Itis necessary to increase awareness of the importance of soil and land for achieving most of the
SDGs.

7. Spreading important messages takes time as people may not understand it right away. Problems
with soil should of course mean that we have to talk to farmers; but we should also be aware that
soil and land issues also relate to other areas. Similarly, soil issues should be taught in schools but
also outside schools.

vl

At the conference it was stated that a new Commission will be in office soon and has announced
ambitious goals for environmental policy. However, the Commission will not achieve the goals related
to soil and land alone. We need to raise stakeholder awareness of the need to act. We should stress
the emotional links, that soil is full of life and is essential for our existence. In this way soil could gain
importance on the political agenda and become an important topic in the next years.
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5 Conclusions and recommendations

Increasing land take, soil sealing and loss of ecosystem functions due to soil and land degradation
have been recognised as major environmental and socioeconomic challenges both in the EU and
worldwide. In 2015, the UN put forward the 2030 Agenda, with 17 interdependent SDGs, that entered
into force in January 2016. Many of the SDGs reflect challenges related to land and soil, particularly
SDG 15, concerning life on land. This SDG strives to achieve a land degradation-neutral world. SDG 15
is a key enabler for many other SDGs, including SDG 2 (zero hunger), 6 (clean water and sanitation),
and 11 (sustainable cities and communities).

The status of implementation of SDG 15 was reviewed in-depth at the High-Level Political Forum of
2018. The review found that at a global level there is progress on the indicators related to actions
(e.g. numbers of protected areas), but the indicators related to status (e.g. numbers and state of
species) remain negative. The monitoring framework often fails to capture essential elements related
to the quality of the soil and ecosystems®®.

The main aim of this study was to analyse progress on the implementation of land and soil-
related SDG targets in the EU, taking due consideration of the 2030 Agenda commitments, and to
provide a platform for exchanges on best practices between Member States on the implementation of
land and soil-related SDGs.

In light of the COVID-19 crisis that started in 2020 in Europe, it has become even more evident that
resilience is key to sustainability. Resilience on all three main levels of the SDGs: the biosphere,
society and economy. A green recovery of the crisis focusses on resilience in society and economy, but
it is important to keep in mind that many of the SDGs rely on sustainably managed soil.
Therefore, action towards long-term sustainable use of land and soil is essential to reach all SDGs;
without that, there is no basis for the rest. Transitional change in land management is needed to reach
the land and soil related SDGs.

The broad areas of actions we have identified through this project, and which we elaborate in more

detail below, include:

 Incrementally updating the policy framework: Designing coherent legislation addressing
sectors and land-uses that makes transition towards sustainable land and soil management possible.
The European Green Deal and its associated actions provide opportunities for defining policy targets
and measures for specific pressures on land and soil resources.

¢ Awareness-raising: Promoting region-specific but interdisciplinary land management practices at
Member State level in which the soil and landscape should play an important role, in order to assess
the impact of new projects on the surrounding area, including off-site and on-site effects. EU-funded
research projects and service contracts provide a wealth of information which could be effectively
communicated to Member States and individual practitioners to inspire action. By the same token,
the ‘soil literacy’®® of the broad public needs to improve to progress towards more ‘soil-friendly’
behaviours and choices which might eventually drive broader shifts in food consumption, agricultural
markets, and production methods.

o Methodology development: The SDGs and their associated targets for soil and land should be
elaborated at EU level in order to develop a clear framework for data collection, monitoring, analysis
and target setting. This would ideally involve a technical debate on how to describe the role of soil in
the SDGs. At the operational level, methodologies need to be established (such as the

% Sustainable Development Goal 15: Progress and Prospects,

% The Global Soil Biodiversity Initiative notes that “The world needs more citizens who are soil literate—who understand
how soils and humanity depend on each other for their mutual long-term existence. The insufficiency of such
understanding (at societal levels) is due, in part, to the world’s “soil education gap”—the shortage of soil education efforts
relative to the scale of the societal need for them.” (

)
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lighthouse methodology proposed in this report) to assess the impact of the specific land
management measures on soil and land-related SDGs, to demonstrate the trade-offs and synergies
between the different SDGs impacted by those measures.

The remainder of this section presents the main conclusions resulting from our review of the state- of
play of the implementation of land and soil-related SDGs in Europe and formulates recommendations
for EU and national policy makers, researchers, and practitioners with a view to advancing land and
soil protection as a precondition for meeting the SDGs. Conclusions and recommendations are
organised along the three research themes and the key questions formulated at the outset of this
project.

5.1 Institutional coordination and implementation

What are the main EU policies enabling the implementation of LDN target and other soil and
land related SDGs?

Out of the 28 policy instruments reviewed, 14 are assessed as contributing directly to meeting at least
three of the seven SDGs covered by this analysis. Our assessment identifies the following regulatory,
planning, and economic instruments as highly relevant for meeting the soil and land-related SDGs:

e The Sustainable Use of Pesticides Directive

e The Water Framework Directive

e The Nitrates Directive

e The Environmental Liability Directive

e The Industrial Emissions Directive

e The Landfill Directive

e The Waste Framework Directive

e The National Emissions Ceiling Directive

e The Plant Protection Products Regulations

e The Roadmap to Resource Efficient Europe

e The Soil Thematic Strategy

e The Farm to Fork Strategy

e The Biodiversity Strategy

e The Common Agricultural policy

The analysis shows that the existing policy framework already contributes to meeting the SDGs at the
focus of this study. Soil threats potentially hampering progress towards meeting SDGs 3 and 15 are
directly targeted by several policies. Progress towards meeting the remaining SDGs is (to date) likely
to be a result of policies indirectly addressing relevant soil functions and threats (see table below).
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Table 5.1 Number of policies that are relevant for implementing the soil and land-related SDGs

8 (15) ELD. IED, NECD, Roadmap to Resource Efficient Europe, Soil Thematic Strategy,
Farm to Fork Strategy, Biodiversity Strategy, CAP

Cmm 13(13) SUPD, WFD, Nitrates Directive, ELD, IED, Landfill Directive, Waste Framework
_/\,\/\. Directive, NECD, PPPR, Soil Thematic Strategy, Farm to Fork Strategy
Biodiversity Strategy,
9(6) SUPD, WFD, Nitrates Directive, IED, Landfill Directive, Waste Framework

Directive, Roadmap to Resource Efficient Europe, Soil Thematic Strategy,
Biodiversity Strategy
8(11) ELD, IED, Landfill Directive. Waste Framework Directive, PPPR, Roadmap to
Resource Efficient Europe, Soil Thematic Strategy, Farm to Fork Strategy,
Biodiversity Strategy
13 s 7(15) Roadmap to Resource Efficient Europe, Soil Thematic Strategy, Farm to Fork

Strategy, Biodiversity Strategy, CAP

9(16) SUPD, WFD, Nitrates Directive, IED, Landfill Directive, PPPR, Roadmap to

Resource Efficient Europe, Soil Thematic Strategy, Farm to Fork Strategy,

Biodiversity Strategy
18(8) SUPD, WFD, ELD, IED, Landfill Directive, Waste Framework Directive, NECD,
Roadmap to Resource Efficient Europe, Soil Thematic Strategy, Farm to Fork

Strategy, Biodiversity Strategy, CAP

Many of the policies assessed as having the strongest direct links to land and soil, and to most of the
relevant SDGs, are mainly of a strategic nature, meaning that they serve as a framework for other
policies. With the adoption of the Farm to Fork and Biodiversity Strategies, there is now a set of broad
ambitions which can drive progress towards meeting the SDGs. However, whilst these ambitions
provide a high-level framework for soil and land protection, they clearly need to be translated in
measurable, action-oriented policy targets, specifying incremental steps to be taken to ensure their
realisation and to directly address the various pressures causing soil and land degradation processes
(and thus endangering the achievement of the SDGs). In addition, many of the policies reviewed here
focus on limiting or preventing soil threats rather than defining good soil quality and functions at EU-
level or for different types of soils or regions.

Existing policies regulate various soil threats and functions; however, most land and soil outcomes are
achieved as ‘co-benefits’ of policies on water, waste, agriculture, or climate action. Whilst this means
soil protection through EU policies might not be effectively targeted, it also demonstrates that multiple
environmental benefits could be realised, and subsequently a range of SDGs could be met by setting
land and soil targets and through policies promoting sustainable land use and soil management.

Did the Member State publish a National Sustainable Development Plan and when?
Alongside the EU-level strategic documents, Member States develop their own approaches to
implementation of the SDGs. This project’s mapping exercise shows that most Member States have
adopted national sustainable development plans or strategies. However, only 13 strategies were
adopted or updated after the SDGS entered into force in 2016.

Does the National Sustainable Development Plan integrate soil and land considerations?

Soil and land considerations are relevant for several SDGs, not just SDG 15.3. As such, there are
many examples of elements of national sustainable development plans that affect — at least indirectly
— soil and land, from the promotion of organic farming under SDG 2 to sustainable management of
forests under SDG 12. The Member State survey conducted as part of this study identified only a few
countries where land and soil were explicitly addressed by the National Sustainable Development Plans
(CZ, DE, RO, and SK). However, not all Member States completed the survey and supplementary
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information was not always available; hence, the results presented here might not provide an accurate
picture of the integration of land and soil considerations in the European Member States’ National
Sustainable Development Plans.

Which MS authorities are in charge of implementing and monitoring SDGs? How do MS
authorities in charge of implementing and monitoring SDGs coordinate with other, relevant
MS authorities? Are the authorities in charge of soil protection and land planning involved in
the development of indicators, SDG monitoring and implementation?

The main authorities in charge of implementation of the national sustainable development plans
typically include the office of the Prime Minister and/or one of the sectoral ministries (e.g. Ministry of
the Environment), supported by various inter-sectoral working groups, commissions for sustainable
development or other horizontal bodies. In almost all Member States, the Ministry of Foreign Affairs is
the external policy lead for implementation of the SDGs. All Member States have engaged with various
types of stakeholders in the preparation of their sustainable development strategies. These activities
take the form of online consultation, advisory councils and creation of special platforms to coordinate
inputs from various experts and civil society organisations.

How does the MS engage stakeholders in the implementation of SDGs as defined in the
2030 Agenda (e.g. public consultation of stakeholders and citizens, projects, engagement of
private sector)?

All Member States have engaged with various types of stakeholders in the preparation of their
sustainable development strategies. These activities take the form of online consultations, advisory
councils and creation of special platforms to coordinate inputs from various experts and civil society
organisations.

What are the main national policies and activities enabling the implementation of LDN
targets and other soil and land related SDGs?

The policy mapping exercise shows that few Member States have dedicated land or soil policies.
Sectoral policies that address land and soil typically encompass agricultural, forestry and spatial
planning. Many of these policies set clear provisions for improving the condition of soil and land and
have the potential to contribute significantly to the implementation of the land and soil-related SDGs.
It is important to note that most policies, both at EU and at national level, have been shaped before
the adoption of the SDGs and therefore, they may not fully reflect the targets as formulated by the UN
in 2015. Hence, there is a need to revise, update or reformulate the existing policies. New policy
instruments need to be devised that can help to adjust the socioeconomic development to the
limitations of our planet in line with the SDGs.

The European Green Deal and its associated actions as well as other overarching strategic
documents need to provide the framework driving the implementation and operationalisation
of the soil and land SDGs.

»  Whilst broad ambitions provide a high-level framework for soil and land protection, they clearly need
to be translated into measurable, action-oriented policy targets, specifying incremental steps to be
taken to ensure their realisation. A starting point for formulating targets is a robust understanding of
the pressures impacting on the state of land and soil and thus the SDGs. On this basis, sector or land
use-specific targets could be formulated. The update of key strategic policy documents, including the
Soil Thematic Strategy and the 8th Environmental Action Programme, as well as actions planned
under the Green Deal (e.g. the Zero Pollution Action Plan as well as the Soil Sealing and Brownfields
Actions) offer opportunities to define SMART targets for specific sectors or types of land use.

Existing policies targeting the prevention of land and soil degradation remain fragmented and
rely on sectoral interventions.

» While environmental mainstreaming that incorporates soil and land aspects is important and can be
effective, its results are dependent on the extent to which clear objectives and targets relating to land
and soil can be incorporated in other policies, and on the effectiveness of their implementation.
Ongoing and upcoming policy reviews, including for example the Sewage Sludge Directive and the
Sustainable Pesticides Directive, need to integrate the ambitions and targets formulated by these
high-level strategic documents.
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» At Member State level, the adoption of quantitative targets (such as LDN and zero net land take) at
Member State level would be a good step to making land and soil-related SDGs more operational. It
would be useful to share Italy’s experience in setting up the LDN with the other Member States.

» National sustainable development plans or strategies need to be updated to integrate the SDGs and
should include explicit targets and actions for sustainable land and soil management.

Member States have adopted national sustainable development plans or strategies but not all
address the SDGs as adopted in 2015

» Member States that have not yet updated their national strategic documents following the adoption of
the Sustainable Development Goals adopted in 2015, are encouraged to initiate a strategy review to
ensure that their national frameworks guiding their activities serve the ambitions of the UN’s Agenda
2030.

Member States have adopted coordinated and participatory approaches to implement the SDGs
but focus on involvement of organised interests

» Information about the SDGs, their relevance to society as well as the individual, and the important
role land and soil play in realising these ambitions, need to be widely communicated. To engage
people, we should use the current momentum on climate and biodiversity to put soil and land on the
agenda by showing how they link to food security and the mitigation of climate change impacts.

> The update of the STS (planned by 2021) offers an opportunity to build on its positive experiences
with raising awareness for soil. Mirroring recent initiatives in other policy fields®’, “soil literacy”®® may
be a concept which could be developed and promoted at EU level as a way of delivering a more
coordinated approach to soil awareness activities in Europe. Such an initiative could involve the
setting up (and financing) of a new platform connecting relevant organisations and projects or may
build on the work of existing groups such as the European Network for Soil Awareness®® and the
European Soil Bureau Network”°.

» The increased emphasis on communication and dissemination introduced with the Commission’s
Research Framework Programme Horizon 2020 needs to be maintained, expanded and refined to
ensure widely supported outcomes that will improve uptake or research results in practice.

5.2 Land degradation/land degradation neutrality
definitions and indicators

What is the definition of LD and LDN at national level?

There is no generally accepted definition, nor approach to land degradation in environmental science
and policy. In the Member States, only Slovakia has adopted an official definition for land degradation
(chapter 3.2.3) and none of the MS have defined an LDN definition, although some countries follow
the UNCCD's definition.

What are the priorities and what are the soil and land related SDG indicators and sub-
indicators retained at national level?

Despite the lack of common definitions, Member States nevertheless have priorities in respect of
specific land and soil degradation processes. Of the countries that mention land degradation
processes, they note the top three problems as soil erosion, contamination and sealing, closely
followed by declining organic matter and soil compaction (chapter 3.2.3). Of the Member States, only
Italy started the process to set up a national plan to reach LDN.

57 See for example the EU40cean Coalition for Ocean Literacy which aims to bring together organisations, projects and
people that contribute to ocean literacy in order to create awareness and trigger action for sustainable ocean
management, build capacity and put ocean literacy on the policy agenda. Information available at:

%8 The Global Soil Biodiversity Initiative notes that “The world needs more citizens who are soil literate—who understand
how soils and humanity depend on each other for their mutual long-term existence. The insufficiency of such
understanding (at societal levels) is due, in part, to the world’s “soil education gap”—the shortage of soil education efforts
relative to the scale of the societal need for them.” (

)
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What are the data sources for the indicators? Are they sufficient? What is the baseline or
how do MS intend to set it?

For the purpose of answering these questions at MS level, the questionnaire responses in this study
were insufficiently addressed by the responders. For the data sources, the UNCCD and partners’! have
found that in many countries, national data for one or more of the sub-indicators are available. Those
national data “can be supplemented with regional and global data for all three sub-indicators and can
be disaggregated at the national level for interpretation and validation by national authorities.”

What is the approach on LDN at national/subnational level? Is it based on a balance
between restored degraded land and newly degraded land?

As mentioned in the introduction of this chapter, at a global level there is progress on the SDG 15
indicators related to actions (e.g. numbers of protected areas), but the indicators related to status
(e.g. numbers and state of species) are lagging behind.

The UNCCD is actively working on the development of indicators for the SDGs?2. The UNCCD SDG
indicator 15.3.1 is stated as the “proportion of degraded land over total land area” with three sub-
indicators focusing on land cover, land productivity and carbon stocks.

At European level, Eurostat is developing indicators for all SDGs (Eurostat, 2019). Although soil
degradation (SDG 15.3) covers many aspects such as soil sealing and contamination, erosion by wind
and water, loss of soil biodiversity, compaction, decline in organic matter, desertification, acidification
and salination, the Eurostat indicator set currently only includes soil sealing, settlement area per
capita and soil erosion by water.

While these indicators are useful tools for tracking progress in achieving the LDN in the particular
countries and environmental zones, there are still several challenges in the practical use of these
indicators especially for areas with diverse land use, specific agricultural practices such as
greenhouses and peatlands. No standard approach has yet been agreed. However, at EU level, the
Commission is developing a methodology and guidance to monitor the achievement of LDN, following
the recommendations of the ECA (2018), see also chapter 3.2.2.

The SDGs and their associated targets for land and soil should be elaborated at EU level in
order to develop a clear framework for data collection, monitoring, analysis and target setting.

» The methodology in Europe for monitoring and assessing the land and soil SDGs should be more clearly
defined and elaborated for all soil degradation processes. Although many countries have started to
measure and monitor the land and soil SDGs, there is little coordination and no standard approach yet.

> An LDN indicator based on the three UNCCD sub-indicators (land cover, land productivity, and carbon
stocks) provides a good starting point for measuring progress in relation to the land and soil-related
SDGs but further guidelines and coordination, as currently being worked on by the Commission, is
necessary for this indicator to become fully operational. The standard indicators as defined by the
UNCCD are not sufficient for the European context as they do not take into account several important
issues:

> For most of the UNCCD sub-indicators there is more detailed information available in Europe than
the generally used Tier 1 data.

» The mosaic landscape in most European countries is not represented in the large pixels that are
used in the UNCCD indicator set.

» Important soil degradation processes are not taken into account in the UNCCD methodology,
such as biodiversity decline (e.g. afforestation with single species); soil erosion (from terraced
landscapes to large fields on sloping areas) or contamination.

Design and implement a comprehensive monitoring scheme for all ecosystems; soil is part of all
terrestrial ecosystems and therefore needs well-defined targets that can be assessed with a good set of
indicators to assess the impact of measures taken for protection and restoration.

! See
72 See e.g. SDG.

84 | Wageningen Environmental Research report 3032


https://unstats.un.org/sdgs/metadata/files/SDG-indicator-metadata.zip
https://unstats.un.org/sdgs/metadata/files/SDG-indicator-metadata.zip

5.3 Measures to prevent, reduce or reverse degradation

What type of measures have been defined by MS (e.g. sustainable soil and land
management measures) or best practices to prevent, reduce or reverse degradation? And
what are the conditions or limitations?

Although this project was not aimed at systematically collecting measures from all Member States, we
identified several good practices (Annex 6 Most of them have not been specifically designed for
achieving the SDGs. They aim to reduce a specific soil threat, to promote sustainable soil or land
management or a societal goal. Therefore, they can be reasonably expected to positively contribute to
meeting one or multiple soil and land related SDGs. However, since the SDGs are unlikely to have
played a role in selecting and designing the measures, benefits or trade-offs were probably not
factored into the decision-making process. The lighthouse example approach as we have highlighted in
this report (chapter 3) may serve as a methodology to assess the overall benefit (or trade-off) of a
specific measure. The approach advocates a holistic view of impacts of a measure on the system (both
bio-physical as well as socio-economic). In the European Joint Programme on SOIL that started in
February 2020 73, similar approaches are being explored for agricultural soils to make them climate
resilient and sustainable from both a bio-physical as well as socio-economic point of view. Within this
programme and other projects the enabling conditions of implementation of sustainable land and soil
management will be assessed. Here policy, financial, social and bio-physical constraints and
opportunities will be assessed. Good governance and coherent policy regarding land and soils present
a major opportunity for policy makers. “"Measures that promote sustainable land use, inclusive and
participatory land use planning, LDN and land tenure security potentially help (and particularly
emerging economies) to meet multiple SDGs, targets and indicators whilst also being cost-effective””*.
Are there examples of good practices which could be expanded?

There are many good examples, of which we have shown some in the body of this report to elaborate
the use of the lighthouse example approach. The good practices in Annex 6 have the potential to be
upscaled. It is important to share these examples and make them accessible to all land and soil
stakeholders. WOCAT, the World Overview of Conservation Approaches and Technologies’®, is a good
example of how such a database may work and can be expanded to include information on the
impacts of land management techniques compiled in the future database on the SDGs. Additionally, it
is important not to neglect non-agricultural soils. Industrial and (peri)-urban soils especially do not
receive sufficient attention. Measures for urban soils are normally only aimed at two soil threats:
contamination and soil sealing. However, beneficial soil functions in urban and industrial areas, such
as excess rainfall drainage by infiltration and cooling effect by trees supported by a healthy soil, are
largely ignored, while they have a large influence on the realisation of the SDGs in these areas.

Methodologies for assessment and monitoring and recommended concrete methodologies
Following the recommendations of the report of the European Court of Auditors on desertification (ECA
2018), the Commission is currently working on a common methodology to assess and monitor land
degradation. However, currently there is no policy instrument which would require Member States to
provide this information to the Commission. To ensure harmonised data collection and monitoring, an
incentive to report to the Commission would be needed. In addition, the JRC EU soil observatory is
currently being made which will facilitate the development of a common approach for assessing and
monitoring methodologies. This reporting methodology should be well aligned between different policy
areas (mainly DG ENV and DG AGRI) and be valid for all soils (agricultural, industrial, natural and
urban soils).

Are the cost-benefits evaluated?

Soil threats and possible measures to mitigate these sol threats have been evaluated for their costs
and benefits”® but information on the costs and benefits of measures in general and for the SDGs in
particular seems largely unavailable. However, it is clear that the cost of inaction on the long-term will

73

7* Grounding Sustainability: land, soils and the Sustainable Development Goals (August 2017 Authors: Nathalie van Haren,

Karin van Boxtel (Both ENDS).
75
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outweigh the cost of actions implemented now’’. The lighthouse example approach we presented in
the report currently only gives a qualitative assessment of the benefits and trade-offs of a specific
measure for all land and soil related SDGs. But the framework could be used as a first step towards a
methodology for a true cost-benefit analysis.

The research in this field can be enhanced when accepted approaches and indicators and monitoring of
land and soil related SDGs are developed.

Availability of examples:

» Exchange region-specific solutions to enhance awareness of the importance of land and soil for local
people, who know their area and are emotionally attached to it. Seeing sustainable solutions
implemented in their own region will raise the awareness of the potential and possibility of
sustainable land and soil management. For example:

o Land and soil degradation and restoration measures as contributions for achieving sustainable
development and with that, the SDGs

o Nature-based solutions and agro-ecology principles contribute significantly to climate mitigation
and adaptation, at the same time addressing biodiversity loss and land degradation

o Measures to maximise resource efficiency: reusing and recycling soil and land resources

> Make new examples of region-specific solutions available via databases like WOCAT’® and/or the new
EU Soil observatory of JRC (in line with the activities of the Horizon Europe Mission 5 Soil Health and
Food”®).The development and exchange of good examples should be promoted on natural, urban and
industrial land as well as for agricultural soils.

Shared methodologies:

» Develop tailored good practices for specific regions. This can be helpful to make the transition to a
truly new system which can replace an ‘old and unsustainable’ system of soil and land management.

» Use a concrete methodology (for instance the lighthouse methodology proposed in this report) to
assess the impact of the specific land management measures on soil and land-related SDGs, to
demonstrate the trade-offs and synergies between the different SDGs impacted by those measures.

» Design a methodology for evaluating the costs and benefits for specific measures for the realisation of
the SDGs.

7 Nkonya, E., Mirzabaev, A., & Von Braun, J. (2016). Economics of land degradation and improvement-a global assessment
for sustainable development (p. 686). Springer Nature.
78 WOCAT is a global network on Sustainable Land Management (SLM) that promotes the documentation, sharing and use of

knowledge to support adaptation, innovation and decision-making in SLM. Available via
79
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Annex 1

research questions

Overview of the project’s

The work carried out in this project was guided by a set of research questions which were listed in the
Tender Specifications and subsequently slightly refined and reorganised during the inception phase:

Institutional coordination and implementation

Did the Member State publish a National Sustainable Development Plan and when?

Does the National Sustainable Development Plan integrate soil and land considerations?
Which MS authorities are in charge of implementing and monitoring SDGs?

How to MS authorities in charge of implementing and monitoring SDGs coordinate with other,
relevant MS authorities?

Are the authorities in charge of soil protection and land planning involved in the development
of indicators, SDG monitoring and implementation?

What are the main EU policies enabling the implementation of LDN target and other soil and
land related SDGs?

What are the main national policies enabling the implementation of LDN target and other soil
and land related SDGs?

What are the main activities identified at national level for implementing the land-soil related
SDGs?

How does the MS engage stakeholders in the implementation of SDGs as defined in the 2030
Agenda (e.g. public consultation of stakeholders and citizens, projects, engagement of private

sector)?

Land degradation/land degradation neutrality definitions and indicators

What is the definition of LD and LDN at national level?

What are the priorities and what are the soil and land related SDG indicators and sub-
indicators retained at national level?

What are the data sources for the indicators? Are they sufficient?

What is the baseline or how do MS intend to set it?

What is the approach on LDN at national/subnational level? Is it based on a balance between

restored degraded land and newly degraded land?

Measures to prevent, reduce or reverse degradation

What type of measures have been defined by MS (e.g. sustainable soil and land management
measures) or best practices to prevent, reduce or reverse degradation?

Are there examples of good practices which could be expanded?

What are the conditions or limitations?

Are the cost-benefits evaluated?
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Annex 2 Questionnaire sent to the Soil

10.

11.

Expert Group

What country do you represent? And what is your affiliation (institute name & position)?

How is the SDGs coordination ensured at national level? Are the authorities in charge of soil
protection and land planning involved in the development of indicators, SDG monitoring and
implementation?

Is there a (an official) definition for Land degradation (LD) and for Land Degradation Neutrality
(LDN) in your country? If yes can you share these definitions with us?

What are the main land degradation issues/threats in your country?

Are you monitoring soil and land degradation processes in your country? if yes continue with
question 4, if no, please indicate how you think it should be implemented in your country

Are there specific indicators in your country for monitoring these soil and land degradation
processes? If yes, what are these indicators? If no, what could it be?

What are/could be the data sources used for monitoring the land degradation processes in your
country? Do you think these data are sufficient for your country to get a reliable picture of the
process of land degradation?

When monitoring land degradation, it is important to set a baseline. What is/could be the baseline
for the land degradation indicator(s) used in your country or how does your country intend to set
it?

What is/could be the approach to define and monitor the progress of Land Degradation Neutrality
(LDN) in your country? Is it based on a balance between restored degraded land and newly
degraded land?

Can you identify the main national (sub-national) policies (potentially) enabling the
implementation of the LDN target and other soil and land related SDGs?

Are there any activities at (sub)national/regional level for implementing the land-soil related
SDGs, for example new strategy or policy developments, establishment of monitoring or reporting
systems, stakeholder platforms or initiatives?

Wageningen Environmental Research report 3032 | 95



SJ103e21pul AJISI9AIPOI] |I0S Pa}I3|9S

Hd ‘yadap jjosdoy ‘Abojoydiow |i0s ‘eN
91geabueydxa ‘Ajisusap |nq ‘D3 ‘DO :saiadoud
JlneJpAy [10s ‘oned N/D ‘d ‘D0 :BulpAd jusiann

uyadap Jlosdoy ‘d ‘N ‘D0 ‘Ausuap g

20

Abojoydiow |i0s ‘eN

91geabueydxa ‘Ajisusap |nq ‘D3 ‘DO :saiadoud
dlnedpAy [10s ‘onred N/D ‘d ‘D0 :bulpAd JusinN

ABojoydiow |10s ‘D3 ‘DO ‘Asusp yng

ABojoydiow |10s ‘D3 ‘DO ‘Ajsuap Yng

Hd ‘sjuswa|a shop.ezey JO UOI3RJIIUIDUOD)

Hd ‘ABojoydiow
J10S ‘eN "yoxa ‘Aysuap X|nq ‘D3 ‘D0 :saipadoud
JlneJpAy [10s ‘oned N/J ‘d ‘D0 :bulpAd JusIny

Hd {Abojoydiow [10S
‘eN 3|gnjos ‘Ajsuap X|nq ‘D3 ‘DO :saiadoud
JlnedpAy [10s ‘foned N/D ‘d ‘D0 :BulpAd jusinn

pue s|jeob juawdo|aAap 3|deulelsns paje|ad pue| pue |10S

d ‘N ‘Aunqipol3
juaju0d uog.ed ouebuQ

sadadoud oinelpAy [10s
‘AjIAIRdnpouad ssewolg

saipadoud
dlnedpAy |10S

salpadoud
dlneJpAy |10S

SjusWa|a snopJlezey
4O UoeI3UBdUOD

A3Andnpoad ssewolg

AJAINpold ssewolg

eale pue| |30} JaA0 papelbap
s11ey1 pue| Jo uopodold T°€°ST

91e4 ymmoub uonendod o3 ajed
uoindwnsuod pue| Jo oley T'€° 1T
(00T-0) uonejuawa|dwi
juswabeuew sad4nosal

J23em pajesbajul Jo 9a1baq 1°5°9

ainjnolibe a|geureisns

pue aApRonpoud Japun eaue
|eanynoube jo uondodold T4
9zIs asdiaiua
AJ3sai0y/|eso03sed/buiwiey

Jo sasse[d AQ jun Joge|

Jad uoppnpoad Jo SWN|oA T'E€°C

8T0C ‘12 3@ "D "UI0L 4

*Sa109ds pauajeady) JO UoIDUIXa ay3 JuaAald pue 109304d ‘0z0Z AQ ‘pue ‘AlISIaAIpoIq JO SSO|
2y3 3jey ‘sieligey |ednjeu jo uonepedbap ayj sonpad 03 uonoe juediiubis pue jusbin axel G'GT

‘PlHOM |eJ3nau-uoijepelbap pue| e aA3IYde 0} 9AIIS pue ‘spooyl) pue ‘3ybnoup ‘uoijediyiuasap

AQ pa3oayje pue| Buipnoul ‘|10s pue pue| papelbap 2103SaJ4 ‘UOIIRIIISSOP JeqW0d ‘007 A £°ST
*uoiynjjod jualanu pue sugap aulew buipnpoul ‘saljiAlde paseq-pue|

woJy Jejndiped ul ‘spupy ||e Jo uonnjjod sulew adnpad Ajuedyiubis pue juasald ‘szoz A9 T'HT

‘bujuue|d pue ‘saibaje.is ‘sadijod |euoieu ojul saunseaw abueyd ajewid a3elbajul €T

*'S9143UNO0D ||e Ul Juswabeuew pue Hujuue|d JUsWS|IIBS URWNY B|geulRlSNS pue ‘pajelbajul
‘Asojedpijied 1oy Ajpeded pue uojjeziueqdn 9|geulRISNS pue SAISN|DU| ddueyud ‘00 A9 €°TT

‘9jeudouadde se uopjesadood Asepunogsued)

ybnouyy buipnjoul ‘s|aAl) e 3e Juswabeuew sa2.4n0sad Ja3em pajeldbajul Juswsadwi ‘0£0Z A9 59
*Aj1DJeds uajem wody buiayns ajdoad jo saquinu

U3 90NnpaJ Ajjelaueisgqns pue A3IDJ4eds J9}em Ssalppe 03 J93emysaly jo Ajddns pue sjemelpyiim
9]qRUIRISNS DINSUD pUR SI0JI3S || SSO0Joe ADUBIDIYD dSn-J93em asealdul Ajlenueisqns ‘0£0z Ad #°9
‘uoneulweluod pue ‘uonnjjod |10s pue ‘iajem ‘aie pue

S|e2IWaYd SnopJezey WoJd) S9SSau||l Pue syjeap Jo Jaquunu ay3 9onpaJ Ajjenueisqns ‘0£0z A9 6°¢
*Ajljenb 10s pue pue| anoldwi AjaAlssaJdbold jeyy pue ‘siaisesip Jayiyo

pue ‘buipooyjy ybnolp ‘1ayjeam awalixa ‘obueyd ajewip 03 uoijeydepe 1oy Ajoeded usyibuauls
3ey] ‘swalsAsoda ulejuiew diay jeyy ‘uoionpouad pue AjAloNnpold aseaudoul jeyy saonoeld
|eanjnoibe juajjisad Juswaldwi pue swaisAs uoilpnpold pooy s|qeulrIsns ainsua ‘0£0z Ag +°C
‘juswAo|jdwa wJej-uou pue uolppe an|eA Joj sapiunyoddo pue ‘syaxJew ‘SadIAIRS

|eppueuly ‘abpajmou ‘syndul pue s324n0sad dA13ONPpold Jayjo ‘pue| 03 ssadde |enba pue aundas
ybnouayy buipnjoui ‘siaysiy pue ‘sisijedolsed ‘siswaey Ajlwey ‘sajdoad snouabipul ‘uswom Jejndijied
ul ‘s19onpodd pooy a|eds-||ews Jo sawodul pue Ajaponpodd |einjindibe sy a|gnop ‘0c0z A9 €°¢

=S10]edIpUul
c Xauuy

96 | Wageningen Environmental Research report 3032



‘G Xauuy
ur pajuasasd sapiod 8y3 Jo 39S-qNS e AJUO SUIRIUOD B10J2J3U3 9|qe} SIYL "PaMBIARI SBIPNIS B3 JO BIUO LB} B10W Ag [10S puUB pue| SSappe 03} Pallusp! a1am jey) sapljod asoyy sapnjoul Ajuo sisAjeue syl o

pue UOoI3U}DJ J9JBM JOMO| Ul S}NSDI JUDUO0D J333ewW djuebio moT 3uajuod Japjew dlueblo [10s pue AJISIaAIpolq
Jlos paonpad ul bunsad ‘swsiuebi00JdiW [10S 9dNpad SapIRIISad ‘ST 5As Hoddns aanRdalig ayy Aq pajowold
sao130e.1d Jay3o pue juswabeuew 3sad pajelbajul "syonpodd [eanyndube pue JUSWIUOIIAUS Sullew pue dizenbe
Y3 ‘1os ay3 busjus sjeaiwayd |njuwdey jo Junowe ayy bupnpad Aq T pue ‘g ‘c sHQS 03 Aj3oaJip S93NgLIIU0D
SNy} 9A1309410 3YL "Yijeay uewny Joj saduanbasuod aAlebau aAey os|e ued pooy Ul S|aA3| ap1disad |enpisad
03 24nsodxa snoNUIIUOD pue SsJaxJom |ednjindlbe Jo yijeay ayy uo pedwi aapebau e asey ued sappisad
0} 24nsodx3 "asn sapId3sad UO SUOIIIISAI PUR SUR( SB ||9M Se SjudwnJisul uonewJoyul pue bujuueld
++ ++ + ++ ++ + JO Xiw e ybnoJy) JUSWUOIIAUS 3Y3 pue yjjeay uewny uo appisad wodj syedwl njwJey ssanpal ddns ayl adns
*2ln3ny Jeau ayy
ul pajepdn aq pjnoys uone|sibal ay3 pue ‘|10s ajeujwejuod Aew jeyy abpn|s abemas ul syueinjjod buibisws jo
9oudsaJd ay3 Inoge uJadU0d os|e si aJay] ($T HAS) JUSWUOIIAUD dulew ay3 ojul Induj Juarinu ul 3nsad 3ybiw
abpn|s abemas jo asn ay3 buibeanodua ‘UaAaMOH ‘T 9AS 03 BuiNgLIIuod Aj3daa1pul ‘padnpad aq ||ImM Jo-und
193BM 0BINS WO} SUOIIRJIUSDUO0D JueUiweRu0) "2bpn|s woly Jo33ew dlueblo yym payouua ale Asyl 4l S|10s
Jo sanoeded 56e103s UOGLED Pasealdul Wody syyauaq €T 5dS "€ 9ASs 01 bunnguiuod ‘susboyied 03 sunsodxs
Jawinsuod [euajod aonpad sdodd ajqejaban pue 3Ny Molb 03 pasn pue| uo abpn|s JO asn aYy3 UO SUOIDLIISI
Jesodwa) pue sueg ‘ST pue 9 HQs syoddns Aj3dauip 31 "obpn|s abemas jo asn ajendosdde ayj Joj SaNJ pue (@ss) aappaa1q
++ -/+ + -/+ ++ + spJdepuejs Jiwi| buiysiigeiss Aq swsiuebuo ojusboyied pue sjezow AAeaY WOy 193em pue |10s s3oa304d dSS aul 9bpn|s abemas
sjuawnJjsul Aloje|nbay

am €1

9ASs dypads e buiesw Jspuly pue a3ey|1de) yiog ybiw Adijod v -/+
'S 214109ds e 03 Yul| J9XeaM J_eYMBWOS pue JDaJdipul ue 30aJdipul ue sey Adjjod vy +
'5QAS 9AI1309dsad ay3 Huizesaw 03 93nQgLIIU0D Aj30a41p Aew Saunseaw pue saAI3d3[qo s3I 3eys Jeyy bujuesw ‘©Qas dy1nads e o) jueas|al Alyby si Adljod v ++

9|qe) aya buipeal 03 Ad)

«SOAS pue| pue |10S bunuawa|dwi JoJ saIdijod N3 JO 9dUBA3|IDY  { Xauuy

Wageningen Environmental Research report 3032| 97



++

++

++

++

pinoys buiyodes| pue youna paonpay (€T 9AS) syoedw abueyd ajewip buebiiw pue (§T HQS) uonepesbap
pue| 3jey Aew ‘sauoz a|qeJsau|np S3etiN pajeubissp apisino A1ejun|oA 319g|e ‘sapo) a3 Ul paulejuod SaINSes|y
'S9)eJ)u Jo Bulyoes| pue Jound/uoisoUs |10s 4oy |eruajod Sy) S9oNPaJL udny ul Yoiym ‘aanjonuis [10s saosdwl
pue 1332w d1ueblo |10S JO Junowe a3 3seaddul [|IM Ydiym suonejod doud pue sdoud 4aA0d/ydied buimolb
Se Yons ‘[10s s3yauaq [[Im ydiym sadideld apnjoul Aew yoiym ‘ao13oeldd [ednjndby poos) Jo sapo) ysi|geisa os|e
$93R)S JoquUd "193em DeNS 0 Ja3empunoltb ojul Buiyoes| pue jjo-una juaaald 03 pajdope aq 03 sainsesaw
saJinbad aARdauIg 2yl "saooeld bujwaey poob buizowold pue sanjea jiwi| bulysiigeiss Aq sa24nos [eanjjndLibe
++ ++ + wioly sa3esyiu Aq uonnjjod jsuiebe uayempunodb pue siajem 2oepns 309304d 03 Swie dAIRIRIIQ S9IRJUN YL
'S931L}S J9quWdy 93Uy Aq pajdope sadnseaw jo sadA} syl uo puadap [|IM SIIJoUSQ U3 ‘USASMOH
"'GT pue $T ‘TT ‘€ ‘2 ©As 404 1593e346 9q 0] pajoadxs 9g ued sjiyausq {JuaIXa SWos 0} sHJS ||e bunssw
03 93NQI3U0D sny3 pjnom speduwl asay ] |ewiuiw 3 Jybiw syealyy pue uoipuny awos uo sypedwi ybnoyie
‘sy3ealyy |10s 3|diINW JO 9SeaIdUl SY3 JIWI| PUB SUOIdUNY [I0S [|B 104 S)ijauaq apIAoid Sny3 pinod aAI3aIQ SPoo|d
3y3 JO uonejuawa|dwi DAY SYL "S|I0S JO ,Bul|eas-ap, USAS pue SJBLINS P3|RS JaM3dy 03 ped| 03 A|D)|
a.e (sbeuleaq uequn ajqeuleisns *6'9) saunsesw [eanieN "SaJNNJISeLul pue SajIAIDE uewny pue uopdnpouad
Adewud 10y pasn |10S pue pue| uo sabewep Jwi| 0S|e P|NOM SIPI|SPUB| pUR SPOO}) JaMa4 *A)SIDAIPOIq
]10S 9A49s3.1d /1500 pue Ssjeasy} uoipedwod pue ‘uoijeulweuod ‘uoisold |10s 9onpaJ/Ausaald Jybiw
3SI1 poOJ} Y3 9oNpad 03 S2INSEaW Se ||[9M Se ‘spooyy Jo syeduwl asiaApe ay3 bunebiiw yjoq je pawie sainseaw
Ing ‘sainseaw auap 03 S23e1S Jaquualy 03 dn S| 31 "S|I0S JO UoIR30.4d BY3 JJoUSqg Aj3DaJIpuUl URD SaINSeaW
|e4n3dNJ3s-uou pue [eanjdnJis Jo uopowoud ay3 pue juswabeuew pool pajeldbajul ‘uaAamoy ‘sainseawl
10 S9A1309[q0 S Ul uoIR30.d |10S DdUDIDL AIDIIAXD JOU SSOP DAIRIAUIQ BYL "SPOO}S JO SadAy || buliaAod
+ + + ‘Sys14 poo|4 JO Juswabeuew pue JUSWSSISSE By} J0) YIoMBWE) B YsI|qeIsd 03 S| 9A1303.41Q 3Y3 Jo asodand ayL
‘(€1 ©as) spedwi abueyd azewip
bunebniw pue (z 5gs) uononpoud pooy yauaq os|e Aj@ewiyn [jim jesauab ul yjjeay |1os uo sypedwi s,g4M UL
(ST ©as) suonepelbap |10S pue pue| SEONPaL SPOO|4/SIPIISPUR| JO UOIBSIWIUI

‘($T 5AS) UsWUOIIAUD
aulew ayj ojul syndul [njwdey JOMO| SUBSW OS|e |0J3U0d UOISOJd YIm Buoje sjaAs| uonnjjod JoamoT e

‘seaJe uegJn pue |eanjjndLbe
10J uojeUILIRIUOD JO MSII JISMO| B sueaw uonn|jod ssa| se ‘(TT 5dS pue € HJS) uoneuiwejuod |10s bupnpay e
1JUXd SWOS 03 SHAS ||e bunesw spiemo) 33ngLIu0d
03 A[231] SI pue y3jeay [10S J0j S}IJ2uUDg-02 [RIDASS JDAIIDP AJ30aJIpUl [[IM SBAI3IR[QO S)I “4aAamoy ‘uoipdajold
Jl0s ssauppe ApIjdxa Jou S20p d4M SUL "dAI3dR4IQ Splepuels Ajend |PjuSWUOIIAUT SY3} pue dAIaUIg
Ss9]eJ3N BU3 SpNn|dul ,SaARRAJIQ J23ybneq, paj|ed-0s ‘buliojiuow pue ‘spaepuels Ajjenb ‘syuswniisul DILOU0DD
++ ++ + ‘syuswinasul bujuued jo xjw e ybnoayy siaem N3 ||e Joj snieys poob e aA3IYde 03 SI 4/M Y3 JO Wie ulew ay L
"JUS)Xd SWOS 0} €T pue g sHAS 03 23INqLI3U0D 03 A|D)I| 0S|e
SI ddNS @y ‘sny. "Ayoeded abelols uogued s,|10s 3y saonpad pue Jybnoup burinp o4 Ajjedadsa spjaiA paonpad

3AI02.1Q S93843IN

3AI392.1Q SPoOo|4

a4m

98 | Wageningen Environmental Research report 3032



++

++

Hougy
amny

1

++

++

++

'sa1jI0y3Ne |BD0| Y3 Aq pajepuew
1o uojedado ayy Aq paldde aue sanbiuyoay Buiues)d |10s ssajun sji0s |ednjeu ay3 buidajodd uesaw Ajessaosau jou
SS0p 240J2J3Y3 pue| JO UOIIRIPaWSI - S|I0S BY3 Ul PaUIRIUOD 3F USYO

UoIym [eliaiewl pajeuiwieiuod buijjypue)
pue Buirowal apnjpul senbiuydal uoneipaway “Ajljenb [10s ueyy Jayied pue| Uo S8SNJ0) dAIRIIQ Y} pue
‘suo3daoxa Auew aJe a4ay) ‘JoAdMOY ‘pue| 0] SUOISSIWD SSaJppe 03 sJanjjod Bunepuew sjuawsadinbaa buipulq
1e3J0 s39s @13 9UL "(T pue 9 HAS) USWUOIIAUL duliew pue dienbe ay) bulalud SIURUILIRIUOD JO S|DAI)
Jamo| Aj3oadipul ued uoinjjod [10s paseaJdaq ‘ST pue ‘TT ‘€ ‘z sOAS 03 S9INGLIIU0D 31024943 dAI302.41IQ YL
*uoonpo.d ssewolq pue Sal}IAIR uBWNY J0) pasn A[2Jes 9q Ued |10S ey} S9INSUD UOIj_UILRIUO0D [0S Bupnpay
*A3ISIBAIPOIQ |I0S JO SSO| BY} pUB ‘UoijeulWweRIuUOD [10S BuPNpal 03 S9INGIIU0D Aj3dadIp 3T "pue| (Japun Jo) Yyim
AjIsIaAIpolq pue ‘do3em ‘pue| 03 abewep SI9A0D 9AIDRIIQ Y] ‘obewep |pjuswuodiAuS Apawad pue juaald

0] ‘g|dpuiud ,sAed-aainjjod, ayj uo paseq Ajljigel| [BJUSWUOIIAUD JO YJOMIWe.) B SBUSI|qRISD dAI30a410 UL
'sHAS ||e buiesw 03 93ngliu0d 03 pajdadxa aq aJ40j249U)

ued aAIRa.IA VI 3y Jo uonejuswsa|dwi aARday] Alljenb pue| pue |10s 03 [njw.ey ss9) ade jeyy spafold

ul }NsaJ pIN0d S3eAJY] [10S UO S30a19 spafold e Buissasse/suoiouny |1os uo syedw |eiuajod bulAyiuapl

pue aA1392.1Q VI 9U3 AQ paJapISuod S [10S “JUSWUOIIAUD SY] UO S1I343 Juedyiubis aney o3 Aj@x1| syoaload
a1eAld pue 2jqnd jo abuel apIM B JO S}O94D |EJUSLLUOIIAUS 3] JO JUSLUSSISSE Y3 Salinbad aAdaldIq 8yl
-abeys d1693e13S ‘AlJRD UR JB SUOIIUBAISIUI pue SJURWdO|aAIp [BJ0303S Bupuanul

AQ s9HAS ||e bupssw 03 3NqLIU0D 0] paadxa aq 210Ja49Y3 URd 9AIRAIIJ VYIS U3 JO uoiejuawa|dwl aAI3da43
'syjuawnd0op 21693e.3s J9Yjo pue ‘@3sem ‘podsuely ‘Abisua ajdwexa 104 Buipnipul ‘j1os uo spedw [euajod
Uim sueld |e10309s jo abues peouq e 03 sajjdde aARda41Q YIS 9yl (4913w dlueblo [10s Jo SSo| ‘AJISIaAIpolq

JO SSO| ‘uopjesiuljes ‘uopeuIwrRluod ‘uoisotd ‘6°3) [10S uo s3940 JuedyIubIs Ajax1| U3 In0ge uoieWIoU|
ulRuod 3snw Hodald ay] ‘SaAleUIS)E 3|gRUOSEa. apnjdul pue (JI0S uo Buipnioul) S109)49 [RIUSLIUOIIAUD
buiguosap paJtedald aq 3snw Jodad [RIUSWUOIIAUD Uy "JUBWISSISSe ue obispun 3snwl s308)9 juedyiubis

9Aey 03 pajdadxa sawuwelbouad pue sueld Jeyy salinbad 9A13D241Q JUBSWISSISSY |RIUSWUOIIAUT D1633ealsS Byl
sapionsad

pue sJas1|13434 |e21WAYD JO uoponpad e ybnodyy ‘g pue € HAS se Yyons ‘sogs J9yio uo syjauaq 30aJ1pul

9ARY ||IM SDAIRIRIIQ YL "€T 9AS 03 Apuedyiubis a3nqruauod Aew ‘(spuepead *6°9) ua33ew djuebuo |10s ul you
sjejgey J3Y30 pue SpueIdm pa3dalodd ST HAS 03 buianguiuod seale payoajold syl ul pasea.dsp Jo pajuanald
39 [|IM AJISIBAIPOI( |I0S puB auljdap Jajiew djuebio ‘uoijeuIllRIuOD ‘UoIS0IT *|I0S 10 S}Jau( |RI9ASS 9jelausb
03 A|9y|1] 9B SaJnseaw ay] ‘Sainjes) pue syuswa|d adedspue| ujejulew pue 2103sad 10 SjuaKiInu pue sappisad
wioJj uoinjjod 3equIod U340 YdIYM ‘saunseaw uoneAlasuod jdope 3snw saiels Jaquisiy ‘sadAl eliqey

pue sajpads payoa3o.id 9103Sa4 40 UlRjUIRW 03 S| SDAI0AUIQ SpJig pue sjeliqeH ay3 JO SAI33[qO |40 3y

'Z ©ds 03 23ngLIU0I SNY3 pue uoinpo.d pooj pauieisns ainsua Aj3ewi|n |jIm

y3jeay |1os 193399 ‘T pue 9 sHAs buimyauag snyy ‘JuswuodiAua sulew pue dienbe ayj ojul 3ndul aseatdsp

ana

aAIPR.IA VIT

aAIPAIA VIS

(saAdau1g a4meN
ay1) aARRaIIg
jeliqeH pue spJig

Wageningen Environmental Research report 3032| 99



‘bT pue 9 SHAS JUSIXS DUIOS 1SeD| e 03 puUB GT pue ‘IT € SHAS 03 AjdaJIp 93NgLIIU0D pue ‘SapiAlde uewny
104 Aj24eS pasn aq Ued pue| BINSUS ||IM UOII_UILIBIUOD [10S BUIDNPaY 'D38 4O-UNJ ‘S3SIN0D J93em woly uoiisodap
ybNoJY} UOIBUILLIBIUOD SSNYIP PUB [BI0] Y10 3INpad 03 A|9)1| aJe sainses|y ‘sjewiue 1o ‘syueid ‘|1os “die ‘i1sjem
BuipnpUl ‘JUSWIUOIIAUS BY3 JO y3jeay uewny Bupsbuepus JNOYIM N0 paLied s| Juswabeuew si3sem ey

2JNSUD 0] SaJNSeall 9)e] ISNW S31L1S JaGLUSJY "9SN 924N0SaJ JO ADUSIDIYS BY) 8SBaJdUl 01 pue JUSWUOIIAUD 343 aARPalIg
++ + ++ ++ ++ + uo juswsabeuew pue uonelssusb a3sem 4o Jpedwl sAlR6aU BY) 9oNPaJ 0 SWIB SAIRIBIIQ YJOMaWel4 31SeM BYL  domawel 31sepm
24NNy

9y ul pajeas Aq 03 eale ay3 anpad A|injadoy [|Im 33sem Buldnpal 0] SJUSWILIWOD [|_JSAO ‘49ABMOY ‘S||ypue|

wody buiyoes| uiejuod 03 pasn si buljess [10s Aj9x1| SI 31 “JUSIXS SWOS 03 T pue 9 sHAS 03 SINGLIIUD 0s|e

JIIM JJo una/Buiyoes| ybnoayy uoneuiweluod d1xo3 bupnpay "ST pue ‘1T € SHAS 03 3INqLIU0D pue ANSISAIPOI]

J10s uo syedw| aalebau Juanald Aj93I| puB UOIFRUILLBIUOD [I0S JO ¥SI 9y} 9dNpad Aj3dalIp ‘'sayIs [|ypue|

Jo uonedo| pue ubisap ay3 03 paje|as asoy) Aldejnoied ‘aA130a41g U3 Jo sjuswadinbaa ay] oS |esodsip a3sem

Haul pue snopJaezey-uou ‘snopJezey Aue SI9A0D 3] "9}SEM pue S3131|10e) 40} SPJepUR)S |B2IUYda} pue syw.ad
++ ++ ++ ++ ++ ybno.y3 JuswuoIIAUS BY3} UO 33sem Jo Buljjiypue| Jo s34 SAIRBaU BY3 9oNpau 10 JudAald 0] Swie A1 BYL 9AORUIQ ||Ypue]

($T pue 9 s9As)

JUSWUOJIAUS dullew pue di3enbe ayy Hulisjus syueuiweIu0d JOMS) 03 9INGLIFUCD AJ3D3JIpUl OS|E ||IM J3)em

pue pue| 03 uoleuIWERU0D BupPNpay 'ST pue ‘1T ‘€ ‘z SOAS 03 S9INGIIU0D 310ja4ay3 Adljod 8y "ssewolq Jo

uoipnpoad 3y} pue SalIAIPDe UrWNY J10) Aj9jes pasn 9g Ued [10S 3ey) S9INSU UOI3_UILIRIUOD |I0S PadNpay "S|I0S

uo syeduw s1aA00 ADI|dxa pue suolje|eisul sem/jueld uonsnquod/Ailsnpul wouy sjueinjjod 924nos julod se AR
|IoM Se 3snyIp Uioq SJ9A0D 9ARda4Ig 9yl ‘Bunyiwuad pajelsbaiul Jo wiaisAs e ybnouyy saniAloe |eLIsnpul wody suolssiwg
++ ++ + ++ ++ ++ ++ syoeduwil |EJUSLWIUOIIAUD SDONPaJ puB pue| pue Jajem ‘Jle 03 SUOISSIWS JuSAaLd pue 9dnpaJ 0] SWie dAI3AUIQ dYL |ersnpug

'SHAS 49410 ||e Joj pajoadxa 9q ued syyausq |eulbiely ‘abueyd ajewp

03 9Inql1U0d Aj@sJaApe Aew ‘Saliunod paiy3 ul saonpodd ssewolq Yim Ajjeinadss ‘Juswiadiojud Jo Xoe| pue

pne.j uonedIHad pue ddueldwod-UoN *Seale UjeHad Ul uoeblill 9AISUSIUL WOy UOIeSIUl|eS Se ||9M Se ‘asn

Adsuiyoew Aaeay wouy uojppeduwod ‘ssoj Ja33ew diueblo ‘uoiso.d |10s buiseadoul pue sdo.d J9A0D/UOIRDIISIDAIP

doud Bupnpad Ajjeiaualod ‘uonedijisualul uondnpoad ul }nsad ybiw sjanjoliq jo uonowold 3y ‘U9ASMOH

'GT pue €T 9AS 03 93NqLIIU0D pue AJISISAIPOI] |10S 104 S3ea4y]} ‘uoioedwod |10s ‘uoisoJs |10s ‘Jay3ew duebuio

]10S JO SSO| SsaJppe eLI}ID Ajjiqeuleisns asay] *,9bueyd asn-pue| 30a41pul, JuaAaid 03 pue 3203s uogJed-ybiy

Yam pue| pue anjea Aysiaaipolq ybiy yim spuej 303304d 03 e AjjIgeuleIsnsS Jo 39S e saysi|qelss (11 a3y)

9AII3IIQ MaU Y3 ‘uosead siyy 104 *(039 ‘AJISIDAIpOIq |I0S 03 Syeady} ‘Ja33ew djueblo Jo aulpap ‘uondedwod

]10S ‘uoiso.Jd |10s 3|qissod 03 buipea| ‘(239 ‘sdoud mo. ‘paasade. ‘Bziew jo saunjndouow *6°3) spoyisw

uoPNpoUd Jejiwis YIM pue Sa13Ipowwlod pasy/poos wod) paonpold aJe sjanjolq uonetauab 3sui4 *syabue)

9s0y3 uieyze 03 moy uo sueld uoipe ABisus sjgemauad |euojeu jo uondope salinbau pue sa3els Jaquudiy NJ 404

s1ob.uey Abusua sjgemauad Alojepuewl ay3 S33S dAI3IRIIQ dYL ‘suoissiwa seb asnoyuaaub jwi 03 s9d4nos Abisua
+ + + + 3|qemauaJd woly ABIaud Jo asn ay3 10J SIAIRDS[QO pue MJOMBWEe.) NI UOWWOD B SaYSI|qeISa dAI3041d dYL 1I a3y

100 | Wageningen Environmental Research report 3032



++

++

++

Hougy
amny

1

++

++

Ajauapl pue Ajljenb Jie uo suoissiwa |euoneu Jo Joeduwl Ajax1| 9y3 Jo Juawissasse ue bujuiejuod sawwelbold
1043U0D uoniN|0d 41y |euoieN dn meup ISnw S33e1S Jaquidly ‘Janamoy !siabuae) oypads-|ios Aue ysijqeisa

Jou S90p 31 "sjuein|jod Jie Jofew dAl 10) 0E0Z PUR 0Z0Z 404 SIUSWIIWWOD UOIRONPaJ UOISSIWS S39S @DIN UL
b1 pue ‘g ‘g ‘z s5As bunssw spiemoy

$S900.4d AP UIN] Ul [|IM SIY] *S9ssa004d uonepelbap pue| 9dnpad snyi ||im pue Ajpeded uoiesanbas uogaed
S,]10S 9U3 Jo JusawaAoiduwi ue 39b64e) 03 Aj9X1| 9Je suoide se ‘GT pue €T SHJS 404 3P3JIp ISOW 3 102493
ybiw sHgs bussaw 03 suoiNgUIU0) *|I0S B3 03Ul Sjueulwejuod Jo buiyoes| bupnpaa Agq AjisiaAipolq |10S

JO SSO| puB UOI3RUILWIRIUOD |I0S JO UOIIDNPaJ B J1j2Udq OS|e P|N0D SUOISSILID 9JNpaJ 0} saunseaw juswabeuew
21sep\ “J933ew djuebio Jo suldap Se ||oM Se AJSIDAIPOI] |I0S JO SSO| pue ‘uoinjjod |10s ‘uoioedwod a3eiAd|e
Aew yoiym ‘(asnuew uaaub o ‘sdoud 1an0d ‘suoneiod dosd Bupnposjul Aq *6°3) swaisAs buiddosd Buibueyd

10 sjooJed pue| UO S}UN XD031SBAI BuiIWil SpPNDUl PINOD SUOISSIWD |ednjjndlbe Bupnpad 18 pawie suoidy
's39b.4e3 uo[IINPaL UOISSIWS [BNUUR JI9Y] ‘paadXa Aj|eap] pue ‘}9aw 03 s91e)S Jaquia|y Y3 Aq paydope saunseaw
pue sajijod ay3 uo buipuadap sjeadyy |10s a|diNw ssaJdppe A[3dadipul Aew ¥S3 ay] ‘poliad JeaA-ua)l auy

13A0 20D IW 08T 38 padded si Ay|iqixaly Siy3 ‘|e303 ul “uoienbay 4DNTNT Y3 4O uoiejuswa|duwl ay3 03 paxul|
juswabeuew pue| paaosdwi wody BuynNsal sjeAowal 39U SN ABW SUOISSIWD [eNUUR pajedo||e J1ay) buipasdoxa
S9)e}S Jaquwialy ‘uonippe ul ‘uonienbad ayy yum adueldwod J1dy3 10 0E0Z-TZ0Z Ul S10309S UlPHDD Ul SUOISSILID
19SJJ0 03 SeOURMO||R S13 JO Jaquunu pajiwl| B asn ABW S21B1S Jaquiajy Ulepa) "walsAs buiped] suoissiwg

N3 2Y3 Ul papN|dUl J0U dJe SI03I3S IS|Y | dIsem pue ain3ndube ‘asn pnpold pue sassado.id |elasnpul

‘ABJaua wouy S|I9A3] S00Z MOJ2q % 0E AQ suoissiwa seb asnoyuaaub bupnpad jo 39b.ey s,N3 au3 [N 03 TE0T
0} TZ0Z WO 9¥ew 0} paau S23e31S Jaquiajy S93NGII3U0d WnWiuiw 3y sauap uone|nbay buleys 1oy ayl
(€T ©@s) suoissiwa podsuedy woly sypedw| a3ewiP

s90NpaJ S9|PAd uopnqgusip pue uoonpodd Joys (ST pue T sOAs) Alsiaalpolq buipoddns snyy ‘paonpoud
sal3aleA jewiue pue juejd jJo 9210Yd ay3 ul ANSIaAIp dnauab Jo saubap ybiy e sabeanoous uonenbay ayl (9
pue ¢ ‘z 5gs) uononpoid 3203saAl| pue ainjjndenbe ‘aunjnolbe ajgeuleisns 0} SaINALIIU0D Ajdadip uonenbay
ay3 ‘sindul |eusaixa buidlIsal snyl pue ‘sypnpouad pasy pue paje|al-pooy ‘pooy Jo uopdnpodd ojuebuao bupowoud
Ag *Buljjage| Jo ash pue uoiedIHD paje|al ‘uoidnpold djueblo Joj sa|nJ aYy umop sAe| uoie|nbay ayl
"PaIWI| 24 240421343 3Ybiw

(uonesiydosina/uoneujwejuod j1os bupnpad Jo Aem AQ) ST pue ‘$T ‘€T ‘9 ‘€ sHAS Huizeaw 03 uonNguod
|eiuajod s3] *(s49s1|1a) d1uebI0 AuBw SUISDUOD YdIYM) S3axJew [euoljeu uo Ajuo synpodd JaAo0d jou

S20p 0S “3@>Jew [eudajul 3y} Uo a|gejieAe snpold SI9A0D Ajuo uonenbay ayl ‘4aAsMoH “Ja33ew djueblo |1os jo
SSO| pue ‘uoi3eUIWRIU0D BSNYIP ‘UoiedlIpIDe SaJNpaJ pue sjuaaadd Apdadipul uoneinbay ayl *(sjios buipnipur)
JUSWIUOJIAUD 3U3 Jo ‘sjueld ‘sjewiue ‘suewny JO Ujjeay ayj uo s30a49 aAlebau jo uonelapisuod buipnpul
‘syuswaJinbas wnwiuiw bulAyinads AqQ 3oxJew ueadolng ay3 uo synpodd Jas)|iay saye|nbad uoneinbay ayL

*(z ©as) pue| |ednjndlibe uo Ajjeidadsa ‘ua33ew djueblo |10s buiarosdwi 03 93ngLIUOD

Ajlennuayod pinod yoiym ‘ybiw suonsabip oiqosaeue 1o bupasodwod oy 3semolq Buisn sajowoad SA130341Q SYL

ddo3N

ys3

uoiye|nbay
synpoud djuebio
Jo buijjaqge| pue
uoppnpoud oluebio

uopze|nbay
Josl|i3ia4

Wageningen Environmental Research report 3032| 101



++

++

++

++

++

|euolI_U JIBY] Ul S218IS JaqUWIB|A 943 A papn|dul sainseaw uo puadap |10S pue pue| uo syedw ‘sainsesw
A43S2404 0Z0T - $TOZ dAY 2Y3 JopuUn papuny aq ULD SaUNSEaW 1S|IyM “ISABMOH *ABa3e.1s oy Bupusws|dwi
JUSWINIISUI UleW 33 SI Ue|d UOIDY 3y "AJISISAIPOIG pue S1Sa104 199304d ‘Aem paouejeq pue s|qeuleisns

e Ul pabeuew ale $3S310) N3 1Y} 24NSUD 03 YIOMaWe.y [|eJaA0 a3 sapirold ABajens 352404 NI Byl

Abajens
1s2104 pue ue|d
uoIY 152404 N3

sjuawnsul buluueld

b1 pue ‘9 ‘e ‘2 sHAs

Buisijeal 03 23NQIIIUOD SNY3} PUBR SUOIIDUNY [I0S J9YJ0 JJauaq ulny Ul [[Im J33ew djueblo |10s asealdul ‘ST pue €1

5ds bupasw 03 s9INQIIIUD A3aJIp aJojalay)y Adljod siy] "1933ew dlueblo [10S asealdoul pue ujejuliew ‘30930.4d 03

sao13oeld Juswabeuew 3sa10) pue Bujwaes ajowold 03 Aj@y1| 2J4e salljod pue suolde Jaquwia INg ‘panalyde aq

pinoys s3abaey moy AJads Jou saop yons se uone|nbay ayl "poriad JeaA-ua) ay3 J9A0 20D I 08Z e padded

s1 AJjIqIXa)4 SIY3 ‘|e303 U "uoire|nbay Huleys Hoy3 syl Yyiim Ajduwod 03 s|eAowad 39U 9Say3 JO Jaquinu pajiwl| e

SN 03 ‘JUBWIHWIWIOD J1I9Y) puoAaq ‘uswabeuew pue| pasoldwi woly Bupinsal adueisUl 10} ‘S|RAOWSI JDU UM

S93e3S Jaquudl SMoj|e 3] "uogJed djuebuo [10s elje ua3ul buipnioul ‘sjood uogJed JueAd|aJ XIS SaulAp uole|nbay

40NN 34l *(D224NN) @bueyd a3eWID UO UOIUSAUOD MJOMaWel4 suoleN pajiun ay3l Japun bupuodad

40} pasn sal0ba3ed 03 buipuodsaliod ‘spue| pabeuew uo sasn pue| || BuldA0d 4DNTNT WOl S|eAOWwS.

pue suolssiwa Jo Hupunodde ayj J40j S9N Sauap uone|nbay syl “usawaalby Ssied ay3 Japun uoiNgLuod

paulw}ap Ajjeuoiieu sy pue 39b4e3 0£0Z S,NJ Y3 JO JUSWIHWIWIOD UoRONpad uoissiwe seb asnoyuaalb

+ + + ay3 bunssw 03 83NqIIIU0D 03 10303S SIY3 J0j s1obie) 21elS Jaquial saysiigeiss uoneinbay 4ON71N7T BUL
b1 pue 9 sHds 03 buinquuod

SNY3 ‘SJUSLLIUOIIAUR SuUlRW BY} pUR J91eMYSal) Ul S9DURISNS |njuldey aonpad os|e |[im uoinjjod |1os Buisiwiull

'GT pue ‘1T ‘€ sHQS 03 S2INgLIIU0d A]RdadIp SNy 31 "sapioiasad wouy uonnjjod [10S JuaAald pue JUSWUOIIAUD

3y} pue yyeay |ewiue pue uewny 303930.4d 03 swie uone|nbay ay] ‘sisibisuAs pue siauajes ‘saoueisqns

9Aoe JO |eAoldde By 404 eSO pue sainpado.d Saysi|geise pue |10S JO uoijeulweiuod ay3 buluouaw

++ + ++ Ajjeoinads ‘JuswiuodiAuD 3yl UO S10949 3jqeidaddeun ou aAey synpouad uondazold jueld Jeyy sadinbai Yddd 2yl

'sainseaw uonebpiw Alessadau Aue pue SUoISSIWD

J403SIY SSaJppe d1j109ds J0u S0P I UI9ASMOH *SJUSWIUOIIAUD djenbe pue aulew ul uoinjjod Jo uoidNpal

2 3pN[oul |[IM SIJBUSQ [BUORIPPY "€T DAS 03 NQIIU0D |[IM S|10S JO uonduny abelols uogled ayy buipajold pue
Bujuiejulew pue ‘c HQS 03 2INGIIIUOD OS|e ||IM [10S 0} SuoIssiwd bupnpay (ST pue z 5as) uononpo.ad pooy 1oy
paulejuiew sjios a[1Ha) Ayjjeay pue ‘panosdwi g Aew |10s jo Ayoeded abeaols uogled ayy ‘suoissiwd buiiwi)
Ag *uopedlyipioe pue uojeUILIRIUOD 0} PR3| pUe S|I0S JO Ajljenb ay3 3oedwi Aj30a41p SUOISSIWS BlUOWWE pue DOA
‘sapixo uaboujiu ‘apixolp Jnydins se uoiypajold |10S 03 JueAd|aJ AJybIy S| 9AI0241IQ SYL ‘Xduuy Ue Ul S103edipul
Buriojiuow euondo ayy Buowe pa3si| aJde siojedipul Ajljenb |10s |edaAas ‘pauoiuaw ARIdidxe Jou Si |10s

3IYM ‘Swia3sAs0d3 uo uonnjod Jie jo spedwl aARRBIU J0JUOW OS|e ISNW S93R)S JaqUUd| "JSI|IHS) J0J Sinuew
4O 3sn ay3 pue juswabeuew anpisal 104 sao13deld |eanyndbe poob Jo apod Alosiape |euoneu e Bulysiigeiss

se yons ‘a4njonJis [10S 342uag ABW SAI0AUIJ SY3 Ul IN0 39S S2INSEIW |BIIU0d "Sadnseaw uopebiyiw

uone|nbay 4ONT1N1

Uddd

102 | Wageningen Environmental Research report 3032



++

++

++

++

++

++

++

++

‘ainynoenbe ojuebuo Jjo aleys ayy aseatoul Apuedyiubis 03 pue 0g0z Aq buiwuey oluebio o3 pue| |eanynoLbe

N3 40 9452 Ised| 1e bunedo||e Jo aARda[qo ay3 s19s Abajedis syl '93sem pue sso| pooy jsuiebe Hunybly pue

+ + ++ ++ A311N23s pooy ‘uoildnpold pooy s|geulrIsns aINsSua 03 swie ,2doing 104 oed uaal9, ay3 Jo ped s| Abajeis syl
*adoun3 ul suonpuny |10s buiaoidwi 10 s3eaayy |1os bupnpau/bunuasaid uo pedwi s|qibuey e

aAeY 03 Ajxjijun S| ‘sHAS |8 03 3ueAs|al Alybiy 1sjiym ‘Abajesis oijeway] |10S 9yl 91egap JO SIedA |elaAss Jaye

UMBIPYIM Sem ‘DA130941Q BU3 JO suopiquie ay3 JO U0 ‘BAI130aJIq |10S W "Adejunjoa aue Abajelis ayi AQ pauino

suonoe ay| ‘ssauaseme olgnd buisiey (f pue ‘youeasay (£ ‘saipijod 4aylo ul uoidajoldd |10S Jo uonelbajul (z

‘uone|siba) duomawelq (T :s3LaIY3 9SaY) ssalppe 03 sie||id Ay Jnoj Ino s3as Abajenys ayl "buipooly

pue ‘sapiispue| ‘bBuljeas ‘sso| AjsiaAlpolq [10S ‘uoioedwod ‘uonesiuljes ‘uoieuIWRIUOD ‘BulPap Japew dluebuio

‘u0IS0J3 N3 dY3 Ul |10S 03 syeadyy urew ybia syybiybiy 31 *j10s papelbap bulioisas pue ‘uoipduny jios buiatasaad

++ ++ ++ ++ ‘uonepeuabap [10s Jaylins Bupuanaud Ag ‘asn 9jgeuieisns sy aINsua 03 pue |10s 309304d 03 swie Abajesis ayl
"payiw] Aj1| S1 $HAS 8y uo Pedwi s,Aba3eils syl 1eyd

ueaw sa|dpuid jJuswabeuew pue s}abuey |10S Je3[D JO Moe| ay3 ‘4aAamoy ‘sHds ||e 03 suoiINgLiuod aAnisod

9q Aew aJay ‘saibajelis uoiyeidepe |euoiieu ,sa3e31S JaqUUBIA BY3 JO Sanseaw pue saiiold ay3 uo bBuipuadag

*uo30a30.d |10s uo syoeduwl 30aJ1pul 10 30341p 9ARY Aew Ydiym ‘saibajelis uozeydepe [euoijeu ayy uo puadap [|im

S)INS9Y "SUOI3OR AJOjepuewW OU INg SIUBWNJISUl AIRJUN|OA JO JOQWINU SPIM B 3N0 S3I9S 3] "SuOoiIPUN [I0S ||e Jsow|e

spoddns Appoadipul osje 31 -buijeas [10s pue Ja13ew djueblo |10S Jo SSO| ‘AJISI9AIPOIQ |I0S JO SSO] ‘uoioedwod

Buniwil Aj3daaipul ajiym ‘buipooyl pue uoisola sassalppe Apijdxe Abajelis sy "SwiSiueYdaW JUIDHIP

+ + + + ybnouyy uoneydepe abueyd ajew aseatdul 03 Abajesys bujyoiesano s,N3 ayy si Abajesys uoneidepy ayl
‘PajWll =q ||IIm sOHAS

03 Uo1INQIIIUOD Y3 A[X1| 9J0JaJ3y3 SI 31 "SILaJy3 |10S Buluiaouod sjuswalinbal aAiejuenb oiyoads Jo syeblie)

Pasnd04-|10S OU aJe 243y *suonoe uondajold pue| pue |10s jdope s33e}S Jaquidjy SPuawwodal Ajuo pue buipuiq

-uou S| 31 “J9ASMOH 'SHS [|e 03 3INqLIU0D 03 A|2X1| SI dewpeoy 3y "UoledIIIISIP JO Ms 3y} buisiwiuiw

03 93Nq1I3U0d pue uonPajo4d |10S 191399 0] pes| 2J0Ja43Y3 PINOM UdIym ‘uoiebiid] Juidiye pue s|ios uj uoiualad

J93em buiseasdul Ag spooyj pue syybnodp Jo syoeduwi ay3 asiwiuiw AjjenjusaAs pjnod siy] ‘s3abuey Aouspile

J93em buipes pue Adijod Ja3em 0jul SUOIIRISPISUOD ADUDIDIS-924N0Sal Jo uonelbajul Jaypny sajowold dewpeoy

9yl ‘Ajjeuld "uonesiiyay [10s Ajjeioadss ‘uoiyoajold |10S JBuaq [|IM Siyl a3eydsoyd pauiw uo duspuadap

90NpaJt pPINod YdIym Sanss| 93sem-olq pue uoionpold pooy ‘siasi|ipa) buinoidwi Jo sAem ojul yoaeasal

Jayuny sajowold dewpeoy ay| ‘433w djuebio |10S Jo aulPap ay3 pue ‘uoieulweiuod ‘jesausb ul axey

pue| pue buijeas ‘uoisoJa [10s 39643 sUoPY *0S0Z AQ Juswabeuew |10S 9|qeulRISNS SASIYDR 03 UOIIDR 9)e) 0}

++ ++ + ++ wiayl buibun Aq sa3e31S Jaquus|y dU3 104 uoRdaulp d1633e43s sapinold adouang Juaidiyg 924N0SaY Jo) dewpeoy ay L
'GT pue €T sHAS 03 Ajpuedyiubis

93NQq1I3U0D 3102433 PIN0D UR|d UOIDY U3 JO uonejuswa|dwl 9130913 *AjsIaAlpolq |10s Buijowold pue ‘spooyy

pue sapl|spue| ‘uoisoJa |10s Jo Xsi ay3 bupnpad ‘sjios ul Ja33ew djuebio buisealoul 03 93ngU0D 03 |eiuaod e

aAey juswabeurw 3152104 9|qRUIRISNS B DURYUS JRY3 SUOIIOR Ad) 3y3 Japun saljiAloe 3y sawwedlboud 3540y

Abajens
3404 03 wJed

Abajens
dpewsyl |10s

abuey) azewD
03 uoneydepy
uo Abajenys N3

adoung
U1 921N0SaY
0] dewpeoy

Wageningen Environmental Research report 3032| 103



++

++

++

++

++

Hougy
amny

1

sJawue} Aq aoueldwod 0] syjuswAed 30a41p SyUI| 3eY3 WSjueydaw ay3 S| adueljdwod SsoJd) *suo)ldaoxa awos (quawdojanag

UM ‘eade pue| uo paseq siawJey 03 paAed aue syuswAed 0a41q ‘poddns |eppueuly [eUORIPPE YIM papiemad leany) 11

aJe saAPRDalqo awes ay3 03 93NqIU0D Jey) sadi3oe.d Alejun|oa ‘g Jejjid 4apun (I 4ejjid) (dejnoiped ul jlos pue) Jejjid pue (I 4ejid)

JUSWIUOJIAUS 3Y3 104 poob aue jeyy saoipeld apnjpul Ydiym Jo yyoq ‘buiussib pue soueldwod-ssodd 03 pal} a4 saunsesw 39xlew

sjuawAed 10211 "pud SIY3 03 SIUBWINIISUI [RIDASS SAO|dap Wa3SAs Juadind ay | "s9oi3oeld Bujwie) uowwod ojul pue syuswAed

+ + + ++ 9JBJ[OM |PWIUR pUB SIIIAIDS [RIUSWUOIIAUD ‘@bueyd a3ew|d uo spiepueis snopiquie ajelbajul 03 swie dyd ayL 102413 dVD

sjusawnJisul
'sHAS ||e 03 9nquIuod Apealb
1M 3 ‘pasijead g ued Abajenls AjisiaAipolg auy3 Jo syabaey 9say) || 4 "suolIn|os paseq-a4njeu pue ANSISAIpoIq
03 Pa]0A3P 34 ||IM 396pnq uoiPe S3ewld NI 343 JO %SZ dU3 Jo uoipodoad jueoyiubis e pue Buipuads aunjeu
uo juads aq pjnoys (s|aA3] |euoneu pue N3 je buipuny a3eAld pue diignd woly) JedA Jad uol|iq 0Z YN3 Ise3)
1e ‘Abaje1s ay3 03 buipaoddy uolun ay3 ul sadeds usalb uegin se Yons seade 9ANRISUIS Ul sapioisad |edjwayd
ou (9) pue ‘s|I0S pajeulwejuod Jo uoieipawad ay3 ul ssalbouad juedyiubis 03 Juswpwwod (g) ‘buiw.ey ojuebio
ul pa3eAnINd pue| |ednjndlibe ay3 Jo 094G 1se9)| 3e (§) ‘sauniesy adedspue| AjstaAIp-ybiy se pue| jeanjnolibe
JO 94,0T 3ses| 3e asiubodal 03 (£) ‘9%0S Aq sapnsad s1-ybiy Jo asn ayy pue ‘9,05 Aq Sa0URISGNS 9SaU}
JO 9sn 3y} pue sapiisad [e2IWBYD YIIM PIJRIDOSSE SHSII 9Y3 9dnpad (Z) ‘%07 3Se3| 38 AQ ash J3s||13434 pue 4,05
1sed| e Aq sass0| Jualiynu bupnpau jo 39bae) B ym ‘siasiipa) woldy smoly snaoydsoyd pue uaboujiu Agq uonnjjod
049z (T) :pa3e|nwJoy aJe s}abue) Jueasja4-|10s buimol|os ay3 3l ‘0£0z 404 ueld uoijelo3sal ainjeu ueadolngy
S} Ul *|10S pue ‘u33em ‘Jie Joj ueld uoie ,uopn|jod o013z, e pue Abaje.is sjediwayd N3 Mau e Jo uopdope
9y3 S99sa.0) pue ‘adeds uegJn jo bujuasub ayy buipnipul ‘uopydajoad aunyeu syybiybly 0£0z 404 Abajenns
AJISI9AIpOIg MBU Y] *SHJS || SNU3 pue ‘||edaA0 yijeay [10s uo syedu aARisod 3oau1pul 9AeY 0} payadxa
9Je suo[e pajelosse pue s}abiel-qns uoi3dajold |10S 10) JuRA3[R Aj3dadipul Si ‘,Swa3SAS0d3 papetbap Jo o4GT
1se3)| je buloisal pue aunjonuisedyul uaaub buiysijgeise Aq pasueyua pue paulejuiew e SIIAISS 19y} pue
Sw91SAS009 ‘0z0Z Ad. ‘z 19bJe] Inqg [10S pue pue| ssaippe Aj3idxa Jou saop Abajenls ayl "0z0g 404 s19bue) Abajens
++ ++ ++ ++ J14109ds S319S pue A}SJSAIPOIq J0) UOISIA WId3-Hbuo] 0G0Z S,N3 9U3 saulap Abajenls AjisiaAlpolg N3 Jua.and syl AjisiaAlpoig
b1 pue ‘11 ‘9 sods 104 s3yauaq-0d Juepodwi apirodd osfe |(im ASUL ST pue ‘€T
‘e 'z s9QAS 03 Appuedyiubis 93NqLIU0I ||IM SUOIOR 3SBU) ||V "uollepelbap 159404 0 UOIRISII0BP LM paleIdosse
synpoJd Jo N3 ay3 ul 39xdew ay3 uo buide|d sy3 asiwiulW JO PIOAR 0} S24NSeaw Jayjo pue 1zoz Aq |esodoid
aAne|sIba] mau e asodoud pjnoys uoissiwwo) ay3 ‘a|eds |eqolb e uo uonepelbap 352104 pue uol}e}Sa.I04op
ssaJppe 0] *24njindLbe ajgeuleisns 03 uofjisuely ayj adueuly 03 buipuny N3 JO 3sn dY} S99S9.104 3] "93LJIOLIDIDP

1wouod3

J0U S20p AJIIH3] |10S 3By} BuINSUS 3)IYm 9,05 ISe3| 38 AQ S9SSO| JUSLIINU DNPAJ 0 HIOM [|IM UOISSILLWOD)
ay3 ‘(snuoydsoyd pue usbouiiu) sjualINU SAISSOXD UQ "0£0Z Ag %05 AQ sapidiasad snop.ezey aiow

JO 9SN 3y} pue 9,05 Aq sopId1Isad [eIIWBYD JO XS4 PUR 3SN [|BJSAO By} 9dNpad 03 S2INSESW |_UO)IPPER 3XE) 0}
Spua3ul UoISSILIWIOD 3y3 ‘sapionsad |eaiwayd bulpiebay *sanioyine dignd woly saliddns pooy s|qeuleisns 1oy
BLISJLID WNWuiW AJ0}epuBW pue SSAIUSdUI [BISY ‘dyD 9yl 03 Adejuswa|dwod saARuadUl Yybnoayl s|geasiyoe

104 | Wageningen Environmental Research report 3032



Hougy
amny

1

ul sy "396png z Je||id 23 JO %EH-0E UDIMIDQ pPa3edo||e aJe (SJUSWISIAUI SAIRONPOId-UuoU pue AJISaloy ‘alejlom
jewiue ‘syuswAed aAI1308.Ip YJoMawedy Ja3em ‘000z elnieN ‘oluebuo bBupgesodiodul {HDIY pajIed MOU) SWDIY
9YL "uol3ed0||e |elduBUl JO SWLID) Ul SJnseaw juepodull 3soW puodas sy} d4e pue S9AIRS[qo [BJUSWUOIIAUS UO
J9AII9p 03 |003 Jueiodwl ue aJde SOV dY3 ‘Aj3ualind 'G9 3PIMY Japun dyD ay3 ojul uonenbay jusawdopaaq
|eany ay3 bunesodiodoul ueyy Jay3o ‘Ajjennueisgns a1n3anuis siyy abueyd jou saop |esodoldd mau ayl
UoISSIWIWO) 3y} wouly [eaoldde 03 303[gns ate yoiym ‘sued Juswdojaasp |ednd Jisyy aaedald sa3els Jaquuisiy
UoIym wody “yuswdolaAap |ednd Joj seale sndoy 8T pue sapjiold XIS Saliauap! WialsAs Jualund ay| *-aoueljdwod
-SS042 puoAaq ob oym siawuey Joj Joddns |euonyippe apiaodd pue bujwaey Jo dduew.Iouad |BJUSWUOIIAUD B3
anoldwi 03 £TQZ Ul padnpoJjul saunseaw bujuaalb ayy sdedds jesodoad mau ay] "uolssiwwo) ayy Aq pasodoud
aJe sabueypd jue Bis ybnoyije ‘dyD Mau ay3 Ul 30RIUI SUIRWJ 24N3dN.J3S Je||id-0M] Sy "UOISSILWOD

ay3 Aq |enoidde 03 pa3oalgns aq |IM UYdIym ‘s23e3s Jaquuisjy au3 Aq dn umeup (Jayealay dS) sueld dibajens
dvD 2u3 9q 94N3ONJ3S MaU 3Y3 JO duogdeq ayl ‘0z0z-13sod dvD ayi 404 [esodoid aane|siba| e paysiignd
uoIssIwwo) ueadoing ay3 ‘gT0z aunr Ul “(A4asalo) pue ainyndube ul uoileIISaNbas pue UOIIRAISSUOD

uog.ed bulia1soy - (9)g eale snNd0y) S10303s AJSa.0) pue pooy ‘ainjndiibe syl ul ALouoda Juadl|ISal 93ewl|D pue
uogJed Mo| e spJemol Yiys ayy buipoddns pue Aduaipiye aa4nosad bupowouad pue !(uswabeuew [10s buirosdwil
pue uoisoJd |10s Bunuanaud - (2)4 ease sndoy) A1isalo) pue aunyndube 03 pajelad swalsAsods bupueyus

pue Buiatasauad ‘Buliolsad :jueAs|al 3sow ade ‘sday 41943 pling pInoYs sa3els Jaquisjy yoiym uodn ‘saiiond
paulap XIS ay3 Jo om3 aAIadsiad Juswabeuew pue uoi3a3oad |10S e Wol4 *(,S9INSea 9jew||D-3JUsLWUOIIAUD
-1ube,) suoissiwe asnoyuaalb Jo uopdNPal Yl pue JUSWUOIIAUD 3y ‘Buiwae) 03 Bunejad saniaide buipuewasp
9J0W ddURUl SDINSEIW JUSWAODASP |BINY *|_ID0S PUB [RIUSWUOIIAUD ‘D]LOU0Id — AINJU3D ISTZ SY3 Ul WdY)}
90ey Jey) saiiunyoddo pue sabuajjeyd jo sbues spim ay3 393w 03 NI Y3 JO seade |ednd ayy sdidy (11 4e||id)
Ad1j0d juswdojaAap |eand s,N3 BYL "SeaJde sndo4 |ed1b6ojod3 (o alnised juauewdad (q Ajisiaalp doud (e 03 Bupeau
suoiRIpuod yym Ajdwod 3snw sisawey ‘syuswAed paseq-pue| d19y3 JO %0E ISe| Y3 dAI9I3J 03 104 JSP.0 Ul
saunseaw Hujuaaib pajjed-0s ay3 SI uo130a304d [PIUSWUOIIAUD 0] SjuswAed 30ad1p SXUI| 3eY3 JUSWS|D Juepodwi
Jayjouy (ST pue g sHAS J0J JueAd|al ale ydiym Ajjeinualod pue AJisiaAlpolq Jo sso| buinuanaid 03 buiangriuod
A3oaJipul) sainjeay adedspue| JO UOIIUIDJ SUISDUOD /£ DFVO ‘(#T pue 9 sHQS 404 JUBAI|DJ) UOIJRUILLIRIUOD |I0S
Buipnpad 0s|e SNy3 ‘JUSWIUOJIAUD Buliew ay3 Aj|enjusAs pue Jayempunolb/aoepns 03 syndul [eaiwsyd/Ausinu
2onpaJ bW Yoiym sasunod Jazem buoje sdiiis 4a4nq JO JUSWIYSI|geISS SUIsduod T DIYD uonippe ul

(€T ©AS pue z sHAS 04 sny3 pue uoppnpoud ssewolq pue saipeded abelols uogaed bujuiejuiew 104 JueAs|ad
Aj303241p) J9332W d1UeblO |10S JO SdURUSIUIRW SUIRDUO0D 9 DIYD ‘(ST pue Z SHAS Shy3y pue spoojy/saplispue|
juanald 03 Juepodwi) Juswabeuew pue| WNWIUIW SUIDU0D G DIYD ‘JSA0D [I0S WNWIUIW SUISDU0D

+ D3VO :Aj|eou103ds 340 *(DIYD) UORIpUOD |PIUBWIUOIIAUD pue |ednjindlibe poob ayjy pue syuswadinbad
jJuswabeuew A10jnje}s SIUBWISD OM] SIpNPUL dduel|dw0-5s04D (DIVD) UOIIPUOD |JUSLIUOIIAUT

pue |eamynd1by pooD ul pue| buluiejuiew Jo Juswadinbal ay) se ||9m se ‘alejjom |ewiue pue yyeay

jueld pue |ewiue ‘A}ajes pooy ‘JUsaWUOJIAUD 33 Buluaaouod (YWS) sjuswalinbay juswabeuely A103N3eIS YIM

Wageningen Environmental Research report 3032| 105



SsjuaWINJISuUl uonew.ojuy
*|9A3] 33L1S JaqUIRN 3B sOHAS 3(di3inw bussw
03 uoniNQgUIUod e ew pnod (,s3oafoid pajesbajul o16a3e.3S,) sued UOOR S3_WID PUR |PJUSWUOIIAUSD SIS
Jaquiajy ay3 Jo sabuajieyo uonejusawaldwi buissaippe asoyy pue (,s30afoid ainjeu oibajen3s,) sswwelboid
pue sapijod Jay3o ul sanold uoieAIasuod ajelbajul 03 bujwie asoyy Aenopded ‘swwelbold bujwoddn
33 Jopun papuny syafoad ‘adojaAud 326png ||_I9A0 BY] UBAID "SHJS 9Y) UO SJUSWHWWOD S,NJ Y3 03
buianglauod Jo uonuajul s,awwelbold ayy sajeis Aea)d jesodoud ayj ‘aanamoH ‘jesodoud Juadind ay3 ul Ayuond
B SB pauoljuaW jou aJe |I0S pue pueT "awwelboid-gns uonisuel] Abiauz ues|d auy (¢ pue ‘swuwelbouad
-gns uonejdepy pue uonebii abueyd ajewiD ay3 (€ apnjoul pinom siy3 ‘uoiPy azew|d 404 dwweuaboud
-gns 9417 Jo Ajjend pue Awouod3 JendJi) ay3 (z pue ‘swweusboid-gns Ajisiaalpolg pue ainieN ay3 (T apnpul
PINOM SIU3 ‘JUSLIUOIIAUS 104 "2dO[aAUS [BIDURUL UMO S)I Y3IM Yoea ‘sawwelboid-gns anoy Buiianod uonoe
JO Sp|al} ujlew OM) UIRIUOD PINOM £Z0Z-T20Z 404 swweuboid 3417 mau pasodoid ay] *asn pue| Jay3aq pue
buijeas [10s jo uopesuadwod pue uonebijiw 03 93NGIIUO0D YdIYym Sa13IAI0eR Alaeindided ‘s|jios apnppul Aduapiya
904Nn0saJ 404 sap3iiold d)3eWaAYY 9y "uoiewIoul pue dueuldaAob pue ‘uonebiyiw ‘uoieidepe seale sapold
se Buipnjoul ‘uonoe ajew|) 40 swwedlbouad-gns (z pue ‘uoniew.ojul pue adueulaAob pue ‘AjsiaAlpolq pue
aJn3jeu ‘Aduaio1yd 92JN0SAJ puR JUBWUOIIAUD Seade saiiold se Buipnipul ‘Juswuodiaug 4oy swwesbouadgns (T
:seade Aydond xis buanod Ajpuiof sswwesboud-gns omy sey swwelboad Juaaund ay] "uopje|siba) pue Adjjod
9jew||D pue |PJUBWIUOIIAUD NT Jo JuswdolaAap pue bupepdn ‘uonejuswsjdwi ay3 03 93NgLIIU0D Ydiym syoafoad
+ + + + + + + 20URUI-0D 03} SWie 3] "UOI30. 31eWl|D puUR JUSWIUOIIAULD 104 Juawniisul buipuny s,n3 ay3l sI sawwelbold 3417 YL swweuboud 3417
‘¥T pue
‘9 ‘€ sHAS 4104 SIJDUDQ-0D JI||_WS YIM ‘GT pue ‘€T ‘z s5AS bunsaw 03 a3ngliauod Ajjuedyiubis 03 pajoadxa
SI d¥D Mau 3y} ‘dyD Bunsixa ay3 03 Jejiwis "SOIYD SNOLEBA 3U3 JO UOIIRDIIDAdS JI9Y) pue SdS ,S93e1S JaquIdiy
3U3 U0 juaxa able| e 03 A[ad [|IM ING SUOIDUN [10S JO JusWaA0JdWI U pue Sieady) [I0S ||e JO 9sealdap e
03 pes| p|Noys dyD ay3 Jo uonejuawa|dwi] aAI30944T "S1LWID pue JUSWUOIIAUD 9U3 10} [eiauaqg aJle jey) (seiels
Jaquia 9yl Agq paysi|geisa) saoi3oeld Jo 3Si| B UO paseq SJawlde) 0} d|ge|ieAR 34 |[IM SBWSYIS UYdNS "dvD au3
JO uoiIquIe [RIUSLILUOIIAUD pue 33ewl|d ay3 aAoidw) 03 bujwie ‘siaulley 104 SWLYIS-039 Alejun|oA dn 3as 03
paJinbau 9q ||IM S91L1S JoqUIB|A ‘SdS JIBU3 U] "Wd3ISAS Mau ay3 Jo ped juepodwl ue aJe sawayds-023 *(z DIVO)
spue|ead pue spue[3am JO Uuo3O30.d BY3 SpN|dUl SUCIHIPPR M3U JBYI0 '8 DIVYD Se uonedyisiaalp doud aoe|dad
03 paonpo.jul s uoielod dod pue ‘g DJyS Ul pa1da|sad ade seale sndoy [ed160j0d ‘T DIV se pajeldodlodul
S| pue|sse.b Jusuewiad :sjuswalinbai Bujuasib a3elodi0dul SUOIIPUOD MU BY3 JO SWOS "pappe usaq aAey
yyjeay |10s anoiduwi 03 [eiauajod 3yl Ylim suoiipuod MaN *(SDIYD) SUOIHPUOD [BIUSWUOIIAUT pue [eanjindLby
pooo pue (SYIWS) Siuswalinbay juswabeue|y A10IN3eIS JO WDISAS Jua.INd BY3 Uo Bulp|ing INqg sjusawalinbal
Bulusaib pue sdueldwo-ss04d 9Y3 Saoe|dad AJjeuOIPUOD padueYUS ‘WaISAS Mau Y] U “A)jeuonipuod
paosueyua |4|ny 03 bulop Apeadje aJe siawJey ay3 3eym puoAaq ob 3snw sadijoead asay] ‘WISAS JuUSLIND U}

Hougy

amny —

106 | Wageningen Environmental Research report 3032



"9DIAIDS YoJeasay Aldejuswelded
ueadodng "44W £20Z-T120¢C ssa4b60.4d ul uone|siba] N3 ONI4ITHG "9A103[q0o 21 ewiD pue |ejuswuodiAuD bupueuld */z0zZ-Tz0zlosowuwelbold 3417 "8T0Z A ‘eAobBnoA
"€TE0TOLNS/06EE 0T "S9E-ETE "STOT "(PuelazIMS) AJljigeuleisns "SaAldadsIad aining pue uoizeniis juadin) :adoing ulaisap ul Ajjend [10s
pue uonepelbaq |10S (ST0Z) ‘se|bnoq ‘us|ie) B ewojed ‘esuedsag ¥ 01|y ‘onbliug R eiyeN ‘eaxisobuag-eizyues y sueylQ ‘opjebn-zapueulsad B el ‘zew] ‘I ‘OMIA
"€9G66-8£56 ‘9 ‘#T0TZ AljIgeulrIsNS ¢suoidung [10S 14oddng pue sjeady] [10S JUDAId SaIDI|0d ueadolng Juadin) og "M ‘SalIA 2@Q Y ‘Bulwisy *N ‘J4aus=e|H
‘93n33sui 2160|003 :ulag juswuodiAug g 0] Hoday |euld ,"S91e1S JaquID|y
N3 ul SjuswnJlsul Adij0d U0I3D]04d |I0S JO JUBWISSISSY pue Alojuaaul pajepdn, '(9T10¢) o44nepIA "y ‘Asdue] ' ‘ueis "D-V ‘ex00qos 'r \mv:maEmm ‘g ‘e|iesd "3 ‘oin0439d A
‘As|ad 4 ‘uosdasd 'V ‘Uuosdapad 'Y ‘lanbed M ‘dezaued ‘I ‘X0 [ ‘p4e||IN0Y [ ‘eM3ISadly Z ‘edIalo ‘D ‘eAodeynT ‘'z ‘uauniey ‘W ‘edwe)y] "3 ‘s9|I 'V ‘MBQJaH S ‘s|00D [
‘adawilg °T ‘|1I9g 'S ‘Jueg *d ‘uasiapuy ‘J ‘ogadbpue "y ‘pesysianio g Yy ‘uuewnen 'S ‘luuen ‘S ‘4adwa) ‘W ‘OpIsAS|uUa) D ‘Iyda4qly 'S ‘4eAmog D 'y ‘uasieT-yledd
*€/T-€9T1:49 AdI|0d @SN pue] "me| pue Adljod |BJUSWIUOJIAUD AJIUNWWOD JO SISAjeue |eo13ID W ¢]10Ss Buizoalold uolun ueadodny ayl sI *Z10Z 'S ‘eajed
: ‘opoudz '[319s eieq] (0T uoisian) sanbiuydal buiroadwi-|1os jo uondope ayi aiei|ides 03 Adjjod ul
S)¥09ua130q pue sajiunpoddo Jo A10judAuT Y3 03 |eliew BulAuedwoddy *8TQZ “Z ‘eAodexnT pue ‘*] ‘ueabn] ‘Y ‘Uuosiapad ‘N ‘uewlLIB I\ ‘odni ‘*H ‘A9jpedg 'Y ‘|I9NDI
'L0% ‘6 ‘AjljIqeuleisns "uolun ueadong ay3 ul Ajjeuoiiounyiinw
|10S uo sjuswnuaisul Adjjod Jo ypedwl syl */T0C 'd ‘@I pue ‘r ‘saeis ‘'] ‘usapues ‘*|y ‘s1abiny ‘' ‘sauor ‘'g g ‘Asjeyn *D ‘ipdeo ‘Y ‘dsweal) ‘*4 ‘edweg ‘*q ‘sogaJn
‘T°6Q 3|qetaAl|ap 1afold IHYDIIY
*ABojopoyilaw Juawssasse Jpedull pajeldbajul pue sapijod N3 JO MBIASL 93ep-03-dN 9107 ‘g ‘yYoeleo pue *s ‘|jag ‘3 ‘Asjooq ‘1 ‘yosdod ‘'S ‘uueuwlnepN 'y ‘uosie-yijad4
S90uUd.1394 Ad)

's9ds
ay3 buisijeas 03 Ajjennueisgns nqLIU0d 03 A|XIun si )1 ‘saunsesw Adljod Alojepuews ou uiejuod saulspinb ayy
20UIS “JDASMOH *SHAS ||e 3auaq ybiw ‘,s|10s buljeas-ap,-UaAa 1o JeaJy) siy3 buisiwiuiw ‘snyj pue suopouny
110S JO SSO| e 03 sped| bul|eas |10S ‘Aj93ewl|n SaPI|SPUR| pue SPOOJ4 JO SYSI BY3 9dNpaJ Aj9jew3in pue sappeded
uo3UdIRJ J33eMm Os|e Apuanbasqns pjnom yaiym ‘buijeas [10s Jayping Jusaaaad 03 swie A[3daJip aul@pinb
3y ‘pajuasaud aue saiunpoddo buipuny pue saiijod N3 JueAs|ad ‘uonippe ug ‘buijess |1os bupesuadwod
pue ‘buljess [10s Jo s30a° ay3 bunebiniw ‘Buijess j1os buniwi| 10 sainseaw Jo ss|dwexa aAie3sn||I apinosd saullPpIng
+ + + + + + + AU 'S3LIS JaqUIB|N WOJ) pa3d3||0d sadijoe.d 3539 Jo uone|idwod e Ajjeijuasss ale sauliaping buljess |10S syl Buless |los

am €1

Wageningen Environmental Research report 3032| 107


http://www.recare-hub.eu/images/WP9/D9.1_Up_to_date_review_of_EU_policies.pdf
http://doi.org/10.5281/zenodo.2613625
https://ec.europa.eu/environment/soil/pdf/Soil_inventory_report.pdf
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Annex 6

Examples of good
practices/initiatives to achieve
soil and land-related SDGs

List of Initiatives starting from Soil Sustainable Management

Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Global

Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Country: EU
Good practice
Good practice

name:
name:
name:
name:
name:
name:
name:
name:

name:
name:
name:
name:
name:
name:
name:
name:
name:

name:
name:

UNCCD Science-Policy Interface (SPI)

UNCCD and WOCAT cooperation Country: Global

UNCCD Drought Initiative Country: Global

4 per 1000 Country: France-global

Climate smart farming Country: Finland

Soil monitoring Country: Italy

Global Long-Term Agricultural Experiment Country: global

Voluntary Guidelines for Sustainable Soil Management (VGSSM) Country:

SoilCare Country: EU

RECARE Country: EU

EJP SOIL Country: EU

LANDSUPPORT Country: EU

CIRCASA Country: EU

LANDMARK Country: EU

Life AMDRY 4 Country: Mediterranean area

land stewardship and soil stewardship scenarios OVAM Country: Belgium
Guidelines on best practice to limit, mitigate or compensate soil sealing

S0S4Soil Country: Italy
0.666 Circular ideas (OVAM) Country: Belgium

Initiatives starting from LDN / combating LD

Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice
Good practice

name:
name:
name:
name:
name:
name:
name:
name:

LDN action UNCCD /LDN target setting Country: Global

LDN Fund Country: Global

World Atlas of Desertification Country: Global

Land Degradation Neutrality: Italy Country: Italy

JustDiglt Country: Africa

MFA subsidies / Great green wall Country: Africa

European Environment - State and Outlook (SOER) Country: EU
Initiative on Sustainability, Stability and Security (3S) Country: Africa

Initiatives starting from SDGs

Good practice
Good practice
Good practice
Good practice

name:
name:
name:
name:

Land and soil related SDG project Country: EU
UNCCD Peace Forest Initiative Country: Global
Nicole network discussion on SDGs Country: Europe
IPBES-Food Country: EU

Initiatives starting from Soil Sustainable Management
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Good practice name: UNCCD Science-Policy Interface (SPI)

Good practice name: UNCCD Science-Policy Interface Country: Global
(SPI)

Type of initiative: Policy Type of land: Agricultural
Practice Forest
O Network O Nature
Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
An EC contract with the UNCCD provided partial funding for this work.
What is the main purpose/objective of the initiative?
To develop scientifically grounded policy proposals for consideration of the signatory Parties of the UNCCD.
Short description if the initiative/project/network
The UNCCD Science-Policy Interface (SPI) conducted a comprehensive scientific assessment and produced the technical
report ‘Realising the Carbon Benefits of Sustainable Land Management Practices: Guidelines for Estimation of Soil Organic
Carbon in the Context of Land Degradation’ provides decision guidance for the estimation of soil organic carbon (SOC) in
support of appropriate deployment of sustainable land management (SLM) technologies, in order to maintain or increase
carbon in the soil and contribute to the achievement of land degradation neutrality (LDN).
What are the main outputs and outcomes (take-home messages)?
See UNCCD global policy decision 16/COP.14. See pages 46-49:

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing O 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure

Landslides
Eutrophication

Soil biodiversity
Forest fires

Soil acidification

O Other (please specify)

O

10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

X OO0O0O

oo

References/Links/More info:
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https://www.unccd.int/sites/default/files/sessions/documents/2019-12/ICCD_COP%2814%29_23_Add.1-1918355E.pdf
https://knowledge.unccd.int/publication/ldn-scientific-conceptual-framework-land-degradation-neutrality-report-science-policy
https://knowledge.unccd.int/publication/ldn-scientific-conceptual-framework-land-degradation-neutrality-report-science-policy

Good practice name: UNCCD and WOCAT cooperation
Country: Global

Good practice name: UNCCD and WOCAT cooperation Country: Global

Type of initiative: O Policy Type of land: Agricultural
O Practice Forest
Network Nature
Research O Industrial
Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
UNCCD and WOCAT cooperation
What is the main purpose/objective of the initiative?
In the area of SLM, WOCAT focuses mainly on preventing and reducing land degradation through Soil and Water
Conservation technologies and the implementation approaches. The aim of WOCAT is to increase the awareness and
motivation of planners and decision makers, as well as land users and agricultural advisors. WOCAT hopes to reduce
investment failures by providing knowledge support on advantages and disadvantages of available alternatives, based on a
wide range of experience in the field.
Short description if the initiative/project/network
For UNCCD stakeholders the World Overview of Conservation Approaches and Technologies (WOCAT) is the primary
recommended database for best practices on ‘sustainable land management (SLM) technologies, including adaptation’. WOCAT
was established in 1992 as a global network of Sustainable Land Management (SLM) specialists and has more than 2000
registered users, over 60 participating institutions, and around 30 national and regional initiatives. It connects SLM specialists
with experts that provide tools and methods for identifying fields of action and enables users to share knowledge of land-
resource management. An agreement between UNCCD and WOCAT was signed on 15 April 2014. UNCCD identified WOCAT as
a primary recommended database for best practices on SLM technologies. The official recognition of UNCCD gives WOCAT a
mandate to support the 194 signatory countries in recording their SLM best practices and using the SLM knowledge of
stakeholders worldwide - from land users to decision-makers - to improve local land management.
The cooperation between UNCCD and WOCAT focusses on the dissemination of practices, techniques and experiences with
implementing SLM. UNCCD stakeholders are encouraged to share their SLM experiences through the WOCAT database (in a
structured way) and to use the WOCAT database and associated knowledge and decision support tools in their planning
processes.
What are the main outputs and outcomes (take-home messages)?
Together with the WOCAT Consortium partners the UNCCD intends to continue offering support and SLM knowledge
through the WOCAT 2020+ strategy. The proposed WOCAT 2020+ initiative, developed by WOCAT Consortium Partners and
long-term partners from 19 countries, will build on the WOCAT tools, database and networks to stimulate the uptake of SLM
around the world through a strengthened global partnership. The WOCAT global network will commit to achieving key
targets of the 2030 Agenda: promoting land-based solutions to reach zero hunger (SDG 2), clean water and sanitation
(SDG 6), supporting life on land (SDG 15) - particularly land degradation neutrality - promoting climate action (SDG 13),
and reducing poverty (SDG 1). Achieving these targets will not be possible without focusing on interlinked targets such as
governance (SDG 16) and sustainable production and consumption (SDG 12). As a global platform, it will unite partners for
transformative actions towards a future with greener land and bluer water.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing O 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure

Landslides
Eutrophication
Soil biodiversity

O

10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

Forest fires
Soil acidification
O Other (please specify)

OO0XOOOoaDo

References/Links/More info:
On Best practices in sustainable land management, see:
On the UNCCD and WOCAT, see:
The WOCAT database also contains
detailed descriptions of best practices from various countries in Europe.
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https://knowledge.unccd.int/knowledge-products-and-pillars/best-practices-sustainable-land-management/about-unccd-wocat

Good practice name:

UNCCD Drought Initiative

Country: Global

Good practice name: UNCCD Drought Initiative Country: Global

Type of initiative: Policy Type of land: Agricultural
O Practice Forest
O Network Nature
O Research O Industrial
Tool / Instrument O Urban

Methodology

O Derelict/unused

Pilot
O Other (please specify)

Context. What is the background of the project/initiative?

UNCCD Drought Initiative

What is the main purpose/objective of the initiative?

To help countries build drought resilience, the Parties at COP 13 requested the UNCCD secretariat to implement a drought

initiative (2018-2019). It will support concrete action on drought preparedness systems to boost the resilience of people,

communities and ecosystems. Most countries already have some elements in place on how to respond to a drought. But, in
general, approaches are not comprehensive and mostly reactive. The elements tend not to function well together.

72 countries are participating

Short description if the initiative/project/network

The UNCCD Drought Initiative was adopted at COP 13 where the Parties requested the secretariat and appropriate UNCCD

institutions and bodies, including the Science-Policy Interface, within their respective mandates to: (a) Implement the

drought initiative for the biennium 2018-2019 (later extended to 2020-2021) which proposes action on: (i) drought
preparedness systems; (ii) regional efforts to reduce drought vulnerability and risk; and (iii) a toolbox to boost the
resilience of people and ecosystems to drought;

What are the main outputs and outcomes (take-home messages)?

. We need to move away from ‘reactive’ to ‘proactive’ approaches to drought management. That means we need to
treat the ‘symptoms’ not the ‘causes’.

. Drought should be treated as a ‘risk’ and not ‘crisis’.

. We need to move away from ‘uncoordinated and piece meal approach’ to a more coordinated approach and integrated
approach to drought management. So, intersectoral coordination should be strengthened to tackle drought in a more
sustainable way.

. Early warning systems, vulnerability assessment and risk mitigation measures are the three key pillars for a proactive
to drought management.

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

O Soil sealing O 2. Zero hunger

O Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

O Eutrophication

O Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

Oooono

00K

References/Links/More info:
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https://www.unccd.int/actions/drought-initiative

Good practice name: 4 per 1000
Country: France-global
Good practice name: 4 per 1000 Country: France-global
Type of initiative: Policy Type of land: Agricultural
O Practice Forest
O Network O Nature
O Research O Industrial
O Tool / Instrument O Urban

O Methodology

O Derelict/unused

O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
Own initiative
What is the main purpose/objective of the initiative?
The international initiative ‘4 per 1000’, launched by France on 1 December 2015 at the COP 21, consists of federating all
voluntary stakeholders of the public and private sectors (national governments, local and regional governments,
companies, trade organisations, NGOs, research facilities, etc.) under the framework of the Lima-Paris Action Plan (LPAP).
The aim of the initiative is to demonstrate that agriculture, and in particular agricultural soils can play a crucial role where
food security and climate change are concerned.
Short description if the initiative/project/network
Supported by solid scientific documentation, this initiative invites all partners to state or implement some practical actions
on soil carbon storage and the type of practices to achieve this (e.g. agroecology, agroforestry, conservation agriculture,
landscape management, etc.). The ambition of the initiative is to encourage stakeholders to transition towards a
productive, highly resilient agriculture, based on the appropriate management of lands and soils, creating jobs and incomes
hence ensuring sustainable development. The Executive Secretariat of the ‘4 per 1000 initiative is hosted by the CGIAR
System Organization, an international organization based in Montpellier.
What are the main outputs and outcomes (take-home messages)?
Primarily composed of carbon, the organic matter in soils plays a role in four important ecosystem services: resistance to
soil erosion, soil water retention, soil fertility for plants and soil biodiversity. Even small changes in the soil carbon pool
have large-scale effects both on agricultural productivity and on greenhouse gas balance. Maintaining organic carbon-rich
soils, restoring and improving degraded agricultural lands and, more generally, increasing soil carbon, play an important
role in addressing the three-fold challenge of food security, adaptation of food systems and people to climate change, and
mitigation of anthropogenic emissions.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

O Soil sealing 2. Zero hunger

O Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts 0 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

O0XKOXODO

17. Partnerships for the goals
References/Links/More info:
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Good practice name: Climate smart farming
Country: Finland

Good practice name: Climate smart farming Country: Finland
Type of initiative: O Policy Type of land: Agricultural
O Practice O Forest
Network O Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
Own initiative
What is the main purpose/objective of the initiative?
To give practical solution to combate climate change
Short description if the initiative/project/network
Communication network and action for soil productivity and climate friendly use with farmers organization (Central Union of
Agricultural Producers and Forest Owners in Finland MTK) and advisory organization ProAgria. The booklet ‘Climatesmart
farm’ was published September 2019 and the communication to disseminate the messages and content of the book written
by many experts from Research Institutes and Universities)
What are the main outputs and outcomes (take-home messages)?
Communication plan and common main messages for climate smart farming.
The climate smart farm use healthy and productive soils, plants and animals and strive for resource efficiency also in
energy options and nutrient use.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

0O Soil sealing 2. Zero hunger

O Soil contamination 3. Good health and well-being
Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

O Desertification 6. Clean water and sanitation
Flooding 7. Affordable and clean energy

O Soil salinisation 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

Eutrophication

Soil biodiversity

O Forest fires

Soil acidification

O Other (please specify)

X X X O

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

O0X

References/Links/More info:
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https://www.mtk.fi/fi/web/en

Good practice name: Soil monitoring

Country: Italy

Good practice name: Soil monitoring
Type of initiative: Policy
Practice
O Network
O Research

O Tool / Instrument

O Methodology
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?

Country: Italy

Type

of land: Agricultural
O Forest
O Nature
O Industrial
O Urban
O Derelict/unused

EU’s Common Agricultural Policy (CAP 2014-2020) and the Rural Development Programme (RDP)

What is the main purpose/objective of the initiative?

a soil regional monitoring network to assess soil quality and the impact of agricultural management

Short description if the initiative/project/network

Monitoring of representative soil and land use sites with soil sampling and analysis of chemical physical and biological

parameters. The soil management is also detected.

What are the main outputs and outcomes (take-home messages)?
Assessment of soil quality in relationship with land management and evaluation of the RDP effectiveness
SDGs addressed:

Soil threats addressed:
Soil erosion

O Soil sealing

Soil contamination
Decline in soil organic matter (SOM)
Soil compaction
Desertification

O Flooding

Soil salinisation

O Droughts

O Landslides

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

References/Links/More info:

O1.
0 2.
0 3.
O 4.
O 5.
0e6.
o7.
0O 8.
0oo.

O 10.

011

012.
013.
O 14.
15.
O 16.
017.

No poverty

Zero hunger

Good health and well-being

Quality education

Gender equality

Clean water and sanitation

Affordable and clean energy

Decent work and economic growth
Industry, innovation and infrastructure
Reduce inequalities

. Sustainable cities and communities
Responsible consumption and production
Climate action

Life below water

Life on land

Peace, justice and strong institutions
Partnerships for the goals
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https://ambiente.regione.emilia-romagna.it/it/geologia/suoli/proprieta-e-qualita-dei-suoli/monitoraggio-delle-caratteristiche-chimico-fisiche-e-biologiche-dei-suoli-agricoli

Good practice name: Global Long-Term Agricultural Experiment
Country: Global

Good practice name: Global Long-Term Agricultural Country: global
Experiment

Type of initiative: O Policy Type of land: Agricultural
O Practice O Forest
Network O Nature
Research O Industrial
O Tool / Instrument O Urban
Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
International Project supported by Charity Trust Fund and Research Institute.
What is the main purpose/objective of the initiative?
The identification, data Harmonisation and accessibility of Long-term experiments worldwide. The GLTEN aim to establish
and support collaborative network within the agricultural science community carrying out research through LTEs.
Short description if the initiative/project/network
The Global Long-Term Agricultural Experiment Network was launched in May 2018. The GLTEN is a network of long-term
agricultural experiments and associated researchers spanning six continents and representing a range of climates,
environments, crop systems and farming practices.
What are the main outputs and outcomes (take-home messages)?
In progress

Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

0O Soil sealing 2. Zero hunger

Soil contamination 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

Eutrophication 11. Sustainable cities and communities

Soil biodiversity

O Forest fires

Soil acidification

O Other (please specify)

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

X OO0

X 0O

References/Links/More info:
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http://www.glten.org/
https://www.rothamsted.ac.uk/glten-global-long-term-agricultural-experiment-network
https://www.rothamsted.ac.uk/news/wltm-176-year-old-seeking-significant-other-long-term%E2%80%A6experiment
https://www.rothamsted.ac.uk/events/future-long-term-experiments-agricultural-science#DOWNLOADS-2

Good practice name: Voluntary Guidelines for Sustainable Soil Management (VGSSM)
Country: Global

Good practice name: Voluntary Guidelines for Sustainable Country: Global
Soil Management (VGSSM)
Type of initiative: O Policy Type of land: Agricultural
Practice Forest
Network O Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
GSP initiative
What is the main purpose/objective of the initiative?
to advocate SSM to practitioners
Short description if the initiative/project/network
The Voluntary Guidelines for Soil Sustainable Management contain many good practices for different kinds of land (focus on
agricultural) for Soil Sustainable Management
What are the main outputs and outcomes (take-home messages)?
Practical guidelines

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

Eutrophication O 11. Sustainable cities and communities
Soil biodiversity O 12. Responsible consumption and production
O Forest fires O 13. Climate action

Soil acidification O 14. Life below water

Other (please specify) 15. Life on land

O 16. Peace, justice and strong institutions
O 17. Partnerships for the goals
References/Links/More info:
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http://www.fao.org/3/a-bl813e.pdf

Good practice name: SoilCare
Country: EU
Good practice name: SoilCare
Type of initiative: O Policy
O Practice
O Network

Research

O Tool / Instrument

O Methodology

O Pilot

O Other (please specify)

Context. What is the background of the project/initiative?

European research project

What is the main purpose/objective of the initiative?

Country: EU

Type of land:

Agricultural

O Forest

O Nature

O Industrial

O Urban

O Derelict/unused

To test and promote soil-improving cropping systems (SICS) which ensure productivity while reducing environmental

impacts
Short description if the initiative/project/network

A review of soil- improving cropping systems is made in a report

What are the main outputs and outcomes (take-home messages)?

This project is ongoing and will provide insights into the environmental and economic benefits of various SICS tested across

16 European study sites.
Soil threats addressed:
Soil erosion

Soil sealing

Soil contamination
Decline in soil organic matter (SOM)
Soil compaction
Desertification
Flooding

Soil salinisation
Droughts

Landslides
Eutrophication

Soil biodiversity
Forest fires

Soil acidification

O Other (please specify)

References/Links/More info:
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SDGs addressed:

O

1.

X 2.
O 3.
0O 4.

O

5.

0e6.
o7.
0O 8.
0o.

O
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00X

10.
11.
12.
13.
14.
15.
16.
17.

No poverty

Zero hunger

Good health and well-being

Quality education

Gender equality

Clean water and sanitation

Affordable and clean energy

Decent work and economic growth
Industry, innovation and infrastructure
Reduce inequalities

Sustainable cities and communities
Responsible consumption and production
Climate action

Life below water

Life on land

Peace, justice and strong institutions
Partnerships for the goals


https://www.soilcare-project.eu/en/

Good practice name: RECARE
Country: EU

Good practice name: RECARE
Type of initiative: O Policy
O Practice
O Network

Research

O Tool / Instrument

O Methodology

O Pilot

O Other (please specify)

Context. What is the background of the project/initiative?

European research project

What is the main purpose/objective of the initiative?

Short description if the initiative/project/network

Country: EU

Type of land:

Agricultural

O Forest

O Nature

O Industrial

O Urban

O Derelict/unused

research project to ensure implementation of the available suite of practical management responses that address the soil

threats.

What are the main outputs and outcomes (take-home messages)?

Finding and sharing solutions to protect our soils
Soil threats addressed:

Soil erosion

Soil sealing

Soil contamination

Decline in soil organic matter (SOM)
Soil compaction

Desertification

Flooding

Soil salinisation

Droughts

Landslides

Eutrophication

Soil biodiversity

Forest fires

Soil acidification

O Other (please specify)

References/Links/More info:

SDGs addressed:

O
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02.
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No poverty

Zero hunger

Good health and well-being

Quality education

Gender equality

Clean water and sanitation

Affordable and clean energy

Decent work and economic growth
Industry, innovation and infrastructure
10.
11.
12.
13.
14.
15.
16.
17.

Reduce inequalities

Sustainable cities and communities
Responsible consumption and production
Climate action

Life below water

Life on land

Peace, justice and strong institutions
Partnerships for the goals
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https://www.recare-project.eu/downloads-by-category/project-deliverables-2/441-recare-final-publishable-report-final-aug2019/file
https://www.recare-project.eu/downloads-by-category/project-deliverables-2/441-recare-final-publishable-report-final-aug2019/file

Good practice name: EJP SOIL
Country: EU

Good practice name: EJP SOIL
Type of initiative: Policy
Practice
Network
Research
O Tool / Instrument
O Methodology
O Pilot
O Other (please specify)

Context. What is the background of the project/initiative?

programme of EU

What is the main purpose/objective of the initiative?
climate smart sustainable agricultural soil management

Short description if the initiative/project/network
programme in which project will be developed

Country: EU
Type of land: Agricultural
O Forest
Nature
O Industrial
O Urban
O Derelict/unused

What are the main outputs and outcomes (take-home messages)?

just started

Soil threats addressed:
Soil erosion

Soil sealing

Soil contamination
Decline in soil organic matter (SOM)
Soil compaction
Desertification

O Flooding

Soil salinisation
Droughts

O Landslides
Eutrophication

Soil biodiversity

O Forest fires

Soil acidification

O Other (please specify)

References/Links/More info:
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SDGs addressed:

O 1. No poverty

O 2. Zero hunger

3. Good health and well-being

O 4. Quality education

O 5. Gender equality

6. Clean water and sanitation

O 7. Affordable and clean energy

8. Decent work and economic growth

O 9. Industry, innovation and infrastructure
10. Reduce inequalities

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

O

XOXKOXX DO


https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fprojects.au.dk%2Fejpsoil%2F&data=02%7C01%7C%7Cfcfb917b152f4a5ed61108d7d481f0a7%7C15f3fe0ed7124981bc7cfe949af215bb%7C0%7C0%7C637211526857879562&sdata=OXP1jwaZXX4AEeX8FrRTm8tNyP4seMQ1I7jVFWTQlTM%3D&reserved=0

Good practice name: LANDSUPPORT

Country: EU

Good practice name: LANDSUPPORT
Type of initiative: O Policy

O Practice

O Network

Research

X Tool / Instrument
[0 Methodology

O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?

European research project

What is the main purpose/objective of the initiative?

-support sustainable agriculture and forestry;
-evaluate trade-off between land uses;

Country: EU

Type of land:

Agricultural

X Forest

O Nature

O Industrial

O Urban

O Derelict/unused

-contribute to the development and implementation of land use policies in Europe.

Short description if the initiative/project/network

Several European directives and policies are aimed at reconciling agriculture and environment, preserving natural resources
and adapting to climate change at the same time. However, full implementation of these directives and policies is still
challenging - as recognized, for example, in COM(2015) 120 or COM(2013) 683 of the European Commission. Similar
challenges are faced by the factual application of global strategic policy documents aiming at sustainable landscape
management, such as for example the 7th EAP, the FAO Agenda, or the 17 SDG in the 2030 UN Agenda.

What are the main outputs and outcomes (take-home messages)?

DSS GIS systems for land use decision making
Soil threats addressed:

Soil erosion

Soil sealing

X Soil contamination

X Decline in soil organic matter (SOM)
X Soil compaction

Desertification

Flooding

Soil salinisation

X Droughts

X Landslides

X Eutrophication

Soil biodiversity

Forest fires

Soil acidification

O Other (please specify)

References/Links/More info:

SDGs addressed:
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No poverty

Zero hunger

Good health and well-being
Quality education

Gender equality

Clean water and sanitation
Affordable and clean energy

. Decent work and economic growth
. Industry, innovation and infrastructure

. Reduce inequalities

. Sustainable cities and communities

. Responsible consumption and production
. Climate action

. Life below water

. Life on land

. Peace, justice and strong institutions

. Partnerships for the goals
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https://www.landsupport.eu/
https://www.youtube.com/watch?v=zqfSS2puu4E
https://www.youtube.com/watch?v=wCKC5lBLbbI

Good practice name: CIRCASA

Country: EU

Good practice name: CIRCASA Country: EU

Type of initiative: O Policy Type of land: Agricultural
O Practice O Forest
O Network O Nature
Research O Industrial
O Tool / Instrument O Urban

O Methodology

O Derelict/unused

O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
European research project
What is the main purpose/objective of the initiative?
CIRCASA (Coordination of International Research Cooperation on Soil Carbon Sequestration in Agriculture) aims to develop
international synergies concerning research and knowledge exchange in the field of carbon sequestration in agricultural
soils at European Union and global levels, with the active engagement of all relevant stakeholders.
Short description if the initiative/project/network
The CIRCASA project is at its 3rd year (in 2020). At this stage, we are preparing a 2020-2022 implementation plan for the
International Research Consortium (IRC) on soil carbon. Current work on a Strategic Research Agenda co-designed with
stakeholders, grounded on scientific evidence and stakeholders’ knowledge demands will support the alignment of research
for this IRC.
What are the main outputs and outcomes (take-home messages)?
Strategic Research Agenda at EU and global levels

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

0O Soil sealing 2. Zero hunger

O Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

O Eutrophication
O Soil biodiversity
O Forest fires

OX OO0

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

O Soil acidification
O Other (please specify)

O0X

References/Links/More info:

176 I Wageningen Environmental Research report 3032


https://www.circasa-project.eu/

Good practice name: LANDMARK
Country: EU

Good practice name: LANDMARK Country: EU

Type of initiative: Policy Type of land: O Agricultural
O Practice O Forest
O Network O Nature
Research O Industrial
Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)

Context. What is the background of the project/initiative?

European Research Project

What is the main purpose/objective of the initiative?

Comprehensively quantify the current and potential supply of soil functions across the EU, as determined by soil properties
(soil diagnostic criteria), land use (arable, grassland, forestry) and soil management practices.

Short description if the initiative/project/network

LANDMARK is a European Research Project on the sustainable management of land and soil in Europe. The questions that
LANDMARK aims to address are: “How can we make the most of our land? How can we ensure that our soils deliver on the
many expectations we have of our land?”. These expectations (or ‘demands’) include:

Primary productivity (agriculture and forestry)
Water purification and regulation

Carbon sequestration, cycling and regulation
Provision of functional and intrinsic biodiversity
Provision and cycling of nutrients.

What are the main outputs and outcomes (take-home messages)?

For farmers & advisors — a Soil Navigator that provides advice on the sustainable management of soils on ‘my farm’.
This agricultural Decision Support Tool (DST) will be developed for soil management that optimises soil functions, both
from an agronomic perspective (optimising yields) and an ecosystem function perspective (enhanced environmental
performance), and that sustains soil functions by mitigating threats to soil quality;

For legislators - a framework for monitoring of soil quality and soil functions that is applicable across Europe. The
monitoring scheme designed will be applicable at regional scale, for a range of soil types, land uses and pedo-climatic
zones;

For policy makers — an assessment of policies that can ensure that we ‘make the most of our land’, from both an
agronomic and environmental point of view. The policy framework developed for ‘Functional Land Management’ at
European scale will optimise the sustainable use of Europe’s soil resource across all major land uses: grassland, arable
and forestry.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

Eutrophication O 11. Sustainable cities and communities
Soil biodiversity O 12. Responsible consumption and production

O Forest fires
Soil acidification
O Other (please specify)

13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

OO0xOAO

References/Links/More info:
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http://landmark2020.eu/

Good practice name: Life AMDRY 4
Country: Mediterranean area

Good practice name: Life AMDRY 4 Country: Mediterranean area
Type of initiative: O Policy Type of land: Agricultural
Practice O Forest
O Network O Nature
Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
LIFE project
What is the main purpose/objective of the initiative?
To promote resilience in Mediterranean agricultural areas
Short description if the initiative/project/network
Project AMDRY4(Life) Adaptation to Climate Change of Agricultures in the Mediterranean Area. It focuses on the promotion
of resilience in Mediterranean agricultural areas, along with its sustainable management. It also promotes ecosystem-based
adaptation
What are the main outputs and outcomes (take-home messages)?
Agriculture and biodiversity can survive together, they are not enemies but complementary in the adaptation to climate

change

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

O Soil sealing 2. Zero hunger

O Soil contamination O 3. Good health and well-being
Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth
O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

Oooono

00X

References/Links/More info:
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http://lifeamdryc4.eu/en/

Good practice name: land stewardship and soil stewardship scenarios OVAM
Country: Belgium

Good practice name: land stewardship and soil Country: Belgium
stewardship scenarios OVAM

Type of initiative: Policy Type of land: Agricultural
O Practice Forest
O Network Nature
O Research Industrial
Tool / Instrument Urban
Methodology Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
own initiative:

OVAM, the Flemish Waste Management Agency, has initiated a program to explore novel policy approaches to dealing with
soil care and new challenges on soil contamination such as diffuse pollution and emerging contaminants. One of the key
elements in this program for more soil care is a strategy based on soil and land stewardship.

With the Soil Remediation and Protection Decree, there is already an important instrument in the realization of the
Flemish soil policy: it provides for a thorough curative approach to soil contamination with, in addition, an important
prevention component (e.g. stricter regulation of the remediation obligation and liability for new soil contamination;
sustainable management of soil materials) through the regulation on excavated soil; a general framework for soil
protection). Other (new) challenges, such as the policy on emerging substances and diffuse contamination, the
strengthening of the ambitions of sustainable circular land use (such as brownfields and landfill sites), the further
prevention of pollution, the integration of care for soil ecosystem services and soil biodiversity, ... require new solution
pathways that are currently in an exploratory phase.

What is the main purpose/objective of the initiative?

OVAM considers stewardship as a potential lever for activating everyone in order to take responsibility for soil care
(including the listed challenges®?) and put it into practice. To achieve this, it is necessary that 1) we strengthen the insight
of the importance of a healthy soil and the sense of urgency for soil care through soil awareness, 2) that we offer the
necessary regulatory frameworks and knowledge to be able to apply this soil care in such a way that this leads to

3) more soil care (and therefore more soil care workers or soil stewards) in practice, and this within different contexts, for
different target groups and in different spatial scales: from micro to meso to macro scales.

Short description if the initiative/project/network

Within each of the 3 above mentioned layers, we work on various actions:

- creating support and awareness, and expanding knowledge through workshops on international forums

- developing future scenarios within an international stakeholder group

-exploring the legal possibilities for stewardship and soil care in regulations

- building of stewardship communities

- encouraging good practices tailormade for each target group: eg via guidelines for the management of contaminated soil
within un-sealing processes,...

What are the main outputs and outcomes (take-home messages)?

1. Align policy on soil

. Centralize and exchange knowledge in order to provide tools for soil care

. Build communities

. Integrate policy-knowledge-practice

. Build inspiring future scenarios

u b W N

Policy tools, regulations, guidelines, community of good practices, scenarios, ...

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination 3. Good health and well-being

Decline in soil organic matter (SOM) 4. Quality education

Soil compaction O 5. Gender equality

Desertification 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation 8. Decent work and economic growth
Droughts 9. Industry, innovation and infrastructure
Landslides O 10. Reduce inequalities

Eutrophication 11. Sustainable cities and communities

Soil biodiversity

X

12. Responsible consumption and production

82 Such as the policy on emerging substances and diffuse pollution, the strengthening of the ambitions of sustainable circular
land use (such as brownfields and landfill sites), the further prevention of pollution, the integration of care for soil
ecosystem services and soil biodiversity, ...
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13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

Forest fires
Soil acidification
O Other (please specify)

X OXKORX

References/Links/More info:
Not ready yet
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Good practice name: Guidelines on best practice to limit, mitigate or compensate soil sealing
Country: EU

Good practice name: Guidelines on best practice to limit, Country: EU
mitigate or compensate soil sealing
Type of initiative: O Policy Type of land: Agricultural
Practice Forest
Network Nature
O Research Industrial
O Tool / Instrument Urban
O Methodology Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
EC initiative
What is the main purpose/objective of the initiative?
Main goals are to provide information on the magnitude of soil sealing in the European Union (EU), its impacts and
examples of best practice.
Short description if the initiative/project/network
This Commission Staff Working Document describes approaches based on limiting, mitigating and compensating for the
effects of soil sealing which have been implemented in the Member States. Limiting soil sealing means preventing the
conversion of green areas and the subsequent sealing of (part of) their surface. The re-use of already built-up areas, e.g.
brownfield sites, can also be included in this concept. Targets have been used as a tool for monitoring as well as spurring
progress. Where soil sealing occurs, appropriate mitigation measures have been taken in order to maintain some of the soil
functions and to reduce any significant direct or indirect negative effects on the environment and human well-being. Where
on-site mitigation measures are regarded as insufficient, compensation measures have been considered, bearing in mind,
however, that sealing cannot be exactly compensated for. The objective has rather been to sustain or restore the overall
capacity of soils in a certain area to fulfil (most of) their functions. Existing best practices designed to limit, mitigate and
compensate soil sealing show that sound spatial planning follows an integrated approach, requiring the full commitment of
all relevant public authorities (and not only planning and environmental departments), in particular those governance
entities (e.g. municipalities, counties and regions) which are normally responsible for the management of land. A second
common element is that specific regional approaches are developed, taking into account unused resources at local level, for
example a particularly large number of empty buildings or brownfield sites. Finally, existing funding policies for
infrastructure development have been carefully reviewed, leading to a reduction of those subsidies that act as drivers for
unsustainable land take and soil sealing; the scope for lowering the share of urbanisation fees in municipal budgets is also
sometimes considered.
What are the main outputs and outcomes (take-home messages)?
Practical guidelines

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

Soil sealing O 2. Zero hunger

O Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth
O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

O Eutrophication 11. Sustainable cities and communities

O Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

X O0O0O

oo

References/Links/More info:
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https://ec.europa.eu/environment/soil/pdf/soil_sealing_guidelines_en.pdf

Good practice name: S0OS4Soil

Country: Italy

Good practice name: S0OS4Soil Country: Italy

Type of initiative: O Policy Type of land: O Agricultural
Practice O Forest
O Network O Nature
O Research O Industrial
Tool / Instrument Urban

O Methodology

O Derelict/unused

Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
S0OS4Soil LIFEENV/IT/000225
What is the main purpose/objective of the initiative?
SOSA4LIFE aims to contribute to the enforcement at the municipal scale of European orientations about soil protection and
urban regeneration, with particular preference to the Guidelines on best practices to reduce, mitigate and compensate soil
sealing [(SWD(2012)101]
Short description if the initiative/project/network
Evaluation of ecosystems services provided by urban soils; regulation framework and operational tools at municipal level to
achieve the ‘no net landtake’ target;
What are the main outputs and outcomes (take-home messages)?
desealing interventions to promote urban regeneration; operational tools at municipal level; Urban and Soil Decision
Support System adopted by municipal and regions for monitoring land use change, urban regeneration processes and
ecosystem services

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

Soil sealing O 2. Zero hunger

O Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

X

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

O Eutrophication
Soil biodiversity
O Forest fires

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

O Soil acidification
O Other (please specify)

Ooooooad

References/Links/More info:
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http://www.sos4life.it/
https://ambiente.regione.emilia-romagna.it/en/geologia/temi/suoli?set_language=en

Good practice name:

0.666 Circular ideas (OVAM)

Country: Belgium
Good practice name: 0.666 Circular ideas (OVAM) Country: Belgium
Type of initiative: O Policy Type of land: O Agricultural
Practice O Forest
O Network O Nature
O Research Industrial
O Tool / Instrument Urban

O Methodology

Derelict/unused

O Pilot
O Other (please specify)
Context. What is the background of the project/initiative?

What is the main purpose/objective of the initiative?

Short description if the initiative/project/network

Due to the ‘Protocol Trusty’, the OVAM (public waste agency of Flanders) was able to acquire a property located at the
harbor of Ostend (Belgium), for one symbolic euro. For years, the firm ‘The North Sea Bunkers’ was a deposit for fuels. The
legacy of this activity was a severe contamination of petroleum in soil and groundwater. The previous owner was bankrupt
and therefore not able to pay for the soil remediation. Moreover, the estimated remediation costs were far above the sales
value of the site.

The site has a unique location on shore. It lies on the border of two areas with on the one hand the redevelopment to
residential area and on the other hand the existing port area. The port area has a fall back in terms of economic growth,
such as many other port areas. Due to its specific position, the site has a strong potential for the launch of new dynamics
on the Eastern Shore.

Considering the remediation of the groundwater on the site is a long-term project, making the space unavailable for further
development, OVAM allowed temporary use for local stakeholders who were willing to invest into activities with circular
ideas. Now they are a well organises group and called themselves ‘0.666’. They considered themselves to be a testing
ground for circular economy, social and corporate social responsibility. It is focused on a close connection and dialogue with
the neighborhood and the city of Oostende, giving meaning back to the site. They stand for public partnerships,
participation and education in the form of open workshops, forums, presentations and events

What are the main outputs and outcomes (take-home messages)?

It is necessary to do a tailor-made approach with goal setting to redevelop specific contaminated spaces toward meaningful
places. Focussing on local societal challenges and collaborating with the local authority and committed stakeholders is key
for success

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

0O Soil sealing O 2. Zero hunger

Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

O Eutrophication

O Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

Ooooano

00X

References/Links/More info:
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Initiatives starting from LDN / combating LD

Good practice name: LDN action UNCCD /LDN target setting
Country: Global

Good practice name: LDN action UNCCD /LDN target Country: Global
setting
Type of initiative: Policy Type of land: Agricultural
Practice Forest
O Network Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
LDN initiative UNCCD
What is the main purpose/objective of the initiative?
The new UNCCD 2018-2030 Strategic Framework is the most comprehensive global commitment to achieve Land
Degradation Neutrality (LDN) in order to restore the productivity of vast expanses of degraded land, improve the livelihoods
of more than 1.3 billion people, and reduce the impacts of drought on vulnerable populations to build a future that avoids,
minimizes, and reverses desertification/land degradation and mitigates the effects of drought in affected areas at all levels.
To achieve a land degradation-neutral world consistent with the 2030 Agenda for Sustainable Development
Short description if the initiative/project/network
Different action programmes have been set to provide policy-relevant information and further guidance, awareness -raising
and advocacy on LDN, for UNCCD country parties, key decision- and policy-makers, national and international development
partners.
one of the actions is the Land Degradation Neutrality Target Setting, aimed at operationalisation of LDN and transform it
into an implementable approach that enables countries to make progress towards achieving SDG target 15.3 and the
objectives of the UNCCD.
A policy brief has been made containing on four main building blocks: (1) leveraging LDN, (2) assessing LDN, (3) setting
LDN targets and measures, and (4) achieving LDN.
As of today, 123 countries have committed to set LDN targets
What are the main outputs and outcomes (take-home messages)?
consult the knowledge hub on

Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being
Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction 5. Gender equality

Desertification 6. Clean water and sanitation
Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
Landslides 10. Reduce inequalities

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

Eutrophication

Soil biodiversity
Forest fires

Soil acidification

O Other (please specify)

OX OO

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

X

oo

References/Links/More info:
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https://knowledge.unccd.int/
http://catalogue.unccd.int/1217_UNCCD_GM__Report_18_V2_2019.pdf

Good practice name: LDN Fund

Country: Global

Good practice name: LDN Fund Country: Global

Type of initiative: O Policy Type of land: Agricultural
Practice Forest
O Network Nature
O Research O Industrial
O Tool / Instrument O Urban

O Methodology

O Derelict/unused

O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
LDN initiative UNCCD
What is the main purpose/objective of the initiative?
To establish an innovative finance instrument (managed and operated independently by a private sector fund manager)
that combines private and public resources to invest in financially viable projects that contribute to achieving LDN.
Short description if the initiative/project/network
The Land Degradation Neutrality Fund is an innovative fund that combines public and private resources to finance a range
of financially viable investments - from sustainable agriculture projects that benefit small landowners or rural cooperatives
to large agroforestry projects for rehabilitating vast tracts of land - in application of the LDN response hierarchy of
avoiding, reducing, and reversing land degradation. The LDN Fund was conceived in recognition of rapidly growing interest
from individual investors, savers, and pensioners who wish their money to have a positive impact on many environmental
challenges beyond a financial return. The LDN Fund aims to play a catalytic role by supporting productive and conservation
activities that contribute to both achieving LDN and creating decent jobs and livelihoods for the most vulnerable people and
countries. The LDN Fund initiative is part of a broader framework of Land Degradation Neutrality under the UNCCD, noting
that the Fund is independently managed and the Global Mechanism of the UNCCD spearheaded the development of the
Fund.
What are the main outputs and outcomes (take-home messages)?
The main take-home message is: the LDN Fund initiative is an exemplary case that is creating an impact by leveraging
innovatively substantial private-sector capital, thereby contributing to the achieving LDN at a global level.
Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction 5. Gender equality

Desertification 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
Landslides 10. Reduce inequalities

Eutrophication O 11. Sustainable cities and communities

O
-
N

Soil biodiversity
Forest fires

Soil acidification

O Other (please specify)

. Responsible consumption and production
. Climate action

0O X
= =
AW

. Life below water

. Life on land

. Peace, justice and strong institutions
17. Partnerships for the goals

00X
=
[e )0, ]

References/Links/More info:
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https://www.unccd.int/actions/impact-investment-fund-land-degradation-neutrality
https://www.mirova.com/en/invest/natural-capital

Good practice name: World Atlas of Desertification
Country: Global

Good practice name: World Atlas of Desertification Country: Global
Type of initiative: O Policy Type of land: Agricultural
O Practice Forest
O Network Nature
Research Industrial
Tool / Instrument Urban
O Methodology Derelict/unused

O Pilot
O Other (please specify)
Context. What is the background of the project/initiative?
UNCCD / JRC initiative
What is the main purpose/objective of the initiative?
To analyse the causes and impacts of desertification, and their impact of land degradation
Short description if the initiative/project/network
Overview and analysis of the different aspects that relate to desertification and then land degradation, such as aridity,
pollution, biodiversity, fire regimes, nutrients, mining, biodiversity, etc.
What are the main outputs and outcomes (take-home messages)?
Land degradation happens locally but has repercussions at global scale. Human activities drive change, with land
degradation one unfortunate result.

Soil threats addressed: SDGs addressed:

O Soil erosion O 1. No poverty

O Soil sealing 2. Zero hunger

O Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

O Eutrophication O 11. Sustainable cities and communities

O Soil biodiversity 12. Responsible consumption and production
O Forest fires O 13. Climate action

O Soil acidification O 14. Life below water

O Other (please specify) 15. Life on land

O 16. Peace, justice and strong institutions
O 17. Partnerships for the goals
References/Links/More info:
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https://wad.jrc.ec.europa.eu/

Good practice name: Land Degradation Neutrality: Italy
Country: Italy

Good practice name: Land Degradation Neutrality: Italy Country: Italy
Type of initiative: Policy Type of land: Agricultural
O Practice Forest
O Network Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
LDN initiative UNCCD
What is the main purpose/objective of the initiative?
implementing LDN in Italy
Short description if the initiative/project/network
The Italian National Institute for Environmental Protection and Research (ISPRA) participated in the project ‘Towards
achieving land degradation neutrality: turning the concept into practice. Pilot country: Italy’. The project was carried out by
a working group of experts from the main national research institutions under the supervision of the Ministry of
Environment and the UNCCD Focal Point in the Ministry of Foreign Affairs.
A project that addressed land cover, land productivity and soil organic carbon, in order to be consistent with the LDN
indicator proposed by UNCCD and adopted by UN Statistical Commission and an extensive analysis of available data was
carried out, using data, including CORINE Land Cover Project of the European Environmental Agency and the national
contribution to the Global Soil Organic Carbon Map (GSOC map). The Environmental Quality Index was also used,
encompassing soil quality, climate, vegetation and land use, showing that 10% of soils turned out to be very vulnerable,
while 49.2% have average vulnerability and 26% have low vulnerability. Sicily is the most vulnerable region.
What are the main outputs and outcomes (take-home messages)?

. It is necessary to utilise/develop national/local data - global databases are not sufficient;

. Better understanding of the driving forces behind degradation processes is needed for the identification of policies
and actions;

. Involvement of stakeholders is necessary at all levels to validate the assessment;

. Other SDG indicators should be integrated in order to build an effective policy framework;

. A long-term strategy should be considered, since land and soil degradation are slow processes, as are restoration
activities;

. All land components should be taken into consideration alongside all related factors. Built infrastructure and
cultural heritage, for example, should be included and their individual values maintained.

. Global databases must be integrated with national/local data for validation and to increase spatial and temporal
resolution in order to develop national LDN strategies;

. A benchmark system should be built for each indicator;

. Integration with other indicators (e.g. climate change impact and adaptation, biodiversity loss) is necessary;

. Indicators for restoration activities should be developed.

Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction 5. Gender equality

Desertification 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth

Droughts O 9. Industry, innovation and infrastructure

Landslides 10. Reduce inequalities

O

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

Eutrophication
Soil biodiversity
Forest fires

Soil acidification

X OX O

O Other (please specify)

oo

References/Links/More info:
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http://www.isprambiente.gov.it/en/archive/news-and-other-events/ispra-news/2016/11/monitoring-and-assessment-of-land-for-to-climate-change-mitigation-and-adaptation
http://www.isprambiente.gov.it/en/archive/news-and-other-events/ispra-news/2016/11/monitoring-and-assessment-of-land-for-to-climate-change-mitigation-and-adaptation

Good practice name: JustDigIt

Country: Africa
Good practice name: JustDiglt
Type of initiative: O Policy

Practice

Network

O Research

O Tool / Instrument

O Methodology

O Pilot

O Other (please specify)

Context. What is the background of the project/initiative?

NGO - UN funding and donations

What is the main purpose/objective of the initiative?

Landscape restauration
Short description if the initiative/project/network

Justdiggit applies rain harvesting techniques to restore African landscape in collaboration with local partners and organizes

training and community building for local farmers

Country:
Type of land:

What are the main outputs and outcomes (take-home messages)?

We can slow down climate change, make our soil more productive and our society more inclusive at the same time

Soil threats addressed:
Soil erosion

O Soil sealing

O Soil contamination
Decline in soil organic matter (SOM)
O Soil compaction
Desertification

O Flooding

O Soil salinisation
Droughts

O Landslides

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

References/Links/More info:
justdiggit.org
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Africa

Agricultural

O Forest

O Nature

O Industrial

O Urban
Derelict/unused

SDGs addressed:

O
O

X OKX

X OXKODOOAOd

X O

1.
2.
3.
4.
5.

O 0 N O

No poverty

Zero hunger

Good health and well-being
Quality education

Gender equality

. Clean water and sanitation

. Affordable and clean energy

. Decent work and economic growth

. Industry, innovation and infrastructure

. Reduce inequalities

. Sustainable cities and communities

. Responsible consumption and production
. Climate action

. Life below water

. Life on land

. Peace, justice and strong institutions

. Partnerships for the goals



Good practice name: MFA subsidies / Great green wall

Country: Africa

Good practice name: Great green wall

Type of initiative: O Policy

Country: Africa

Type of land: Agricultural
Practice Forest
Network Nature
O Research Industrial
O Tool / Instrument Urban

O Methodology
O Pilot
O Other (please specify)

Context. What is the background of the project/initiative?

Derelict/unused

What is the main purpose/objective of the initiative?

Short description if the initiative/project/network

Great Green Wall:

The Great Green Wall is an African-led movement with an epic ambition to grow an 8,000km natural wonder of the world

across the entire width of Africa.

A decade in and roughly 15% underway, the initiative is already bringing life back to Africa’s degraded landscapes at an

unprecedented scale, providing food security, jobs and a reason to stay for the millions who live along its path.
The Wall promises to be a compelling solution to the many urgent threats not only facing the African Continent, but the
global community as a whole - notably climate change, drought, famine, conflict and migration.
What are the main outputs and outcomes (take-home messages)?

Soil threats addressed:
Soil erosion

O Soil sealing

O Soil contamination
Decline in soil organic matter (SOM)
O Soil compaction
Desertification

O Flooding

O Soil salinisation
Droughts

O Landslides

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

References/Links/More info:

SDGs addressed:

1. No poverty

2. Zero hunger

O 3. Good health and well-being

O 4. Quality education

5. Gender equality

6. Clean water and sanitation

O 7. Affordable and clean energy

8. Decent work and economic growth

O 9. Industry, innovation and infrastructure
O 10. Reduce inequalities

11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

X OXKOXODO
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https://www.greatgreenwall.org/about-great-green-wall

Good practice name: European Environment - State and Outlook (SOER)
Country: EU

Good practice name: European Environment - State and Country: EU
Outlook (SOER)
Type of initiative: O Policy Type of land: Agricultural
O Practice Forest
O Network Nature
Research O Industrial
Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?

What is the main purpose/objective of the initiative?

The European Environment Agency’s (EEA) ‘State of the Environment’ reports assess Europe’s environmental challenges
Short description if the initiative/project/network

The European environment — state and outlook 2020 (SOER 2020) comes at a crucial time of urgent sustainability
challenges that require urgent systemic solutions. The overarching challenge of this century is how we achieve development
across the world that balances societal, economic and environmental considerations. Sustainability needs to become the
guiding principle for ambitious and coherent policies and actions across society.

What are the main outputs and outcomes (take-home messages)?

Europe will not achieve its 2030 goals without urgent action during the next 10 years to address the alarming rate of
biodiversity loss, increasing impacts of climate change and the overconsumption of natural resources. The European
Environment Agency’s (EEA) latest ‘State of the Environment’ report states that Europe faces environmental challenges of
unprecedented scale and urgency.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing 2. Zero hunger

Soil contamination 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

Soil compaction O 5. Gender equality

Desertification 6. Clean water and sanitation

Flooding O 7. Affordable and clean energy

Soil salinisation O 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
Landslides O 10. Reduce inequalities

Eutrophication O 11. Sustainable cities and communities

Soil biodiversity

O Forest fires

Soil acidification

O Other (please specify)

O

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

X OKX

oo
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https://www.eea.europa.eu/soer-2020

Good practice name: Initiative on Sustainability, Stability and Security (3S)
Country: Africa

Good practice name: [Initiative on Sustainability, Stability = Country: Africa
and Security (3S)
Type of initiative: Policy Type of land: Agricultural
Practice Forest
Network Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
Development partnership (African governments and UNCCD)
What is the main purpose/objective of the initiative?
The Initiative on Sustainability, Stability and Security (3S) aims to improve stability in Africa by promoting sustainable land
management and offering economic opportunity in rural areas, thereby reducing incentives for migration within and from
the continent.
Short description if the initiative/project/network
Within 5 years of Program implementation, the Program aims to restore 10 million hectares of degraded cropland, primarily
in the Sahel zone of sub-Saharan Africa, through investment, policy reforms and technical and financial innovation. This
physical output will have the economic impact of sustaining and creating employment opportunities in the form of 2 million
land-based jobs - both existing ones at peril of getting lost due to climate change and new ones being created as a result of
stopping and reversing land degradation. The final outcome will be reduced migration from rural areas as populations chose
to remain on their cropland instead of moving away for economic reasons. Achieving the restoration of 10 million hectares
of land will benefit nearly 10% of the total cropland currently affected by land degradation, desertification and drought in all
of Africa. The land area to be restored also corresponds to nearly 5% of all cropland on the African continent. While this will
be a modest impact for Africa in the aggregate, the relative impact in the specific countries participating in the Program will
be considerably higher. Safeguarding or newly creating 2 million rural jobs over the Program duration will be equivalent to
nearly one quarter of the job gap in Africa arising in one single year. These 2 million jobs also represent 5% of the about
40 million international migrants living within and outside of Africa. These are modest impact numbers in a continental
perspective, yet the relative impact of the Program in participating African countries will be substantially larger.
Under the leadership of Morocco and Senegal much preparatory work has been undertaken by African governments
including the development of coordination frameworks, national roadmaps and proof-of-concept projects. The United
Nations Convention to Combat Desertification (UNCCD) is entrusted with the Secretariat of the Initiative and is coordinating
its launch planned for late 2020 on the basis of a development partnership involving African nations, ODA donors and
multilateral lenders. This development partnership to implement the 3S Initiative is named ‘Resilient Africa Program (RAP):
Program on Climate Resilience, Employment and Migration’ (‘the Program’). The Initiative links the issue of youth
unemployment to the availability of and access to natural resources as the majority of jobs in Africa are based on the
utilization of land. The 3S Initiative has so far been African-led with 14 countries from the continent joining to date,
including Benin, Burkina Faso, Central African Republic, Chad, Gambia, Ghana, Mali, Morocco, Niger, Nigeria, Rwanda,
Senegal, Zambia and Zimbabwe. Selected official development assistance (ODA) donors, including the EU through the DG
DEV and EU DEL in Morocco, are providing seed funding and the International Organization for Migration (IOM) provides
technical advice.
What are the main outputs and outcomes (take-home messages)?
If goals are achieved, the initiative will have the economic impact of creating employment opportunities in the form of 2
million jobs. The final outcome will be reduced migration from rural areas as populations chose to remain on their croplands
instead of moving away or risking to become prays of radicalized groups. The total program cost is estimated at USD 5.0
billion. This indicative figure rests on an expected average cost of restoring degraded land of USD 500 per hectare. The
expected 2 million rural jobs to be sustained or created imply cost of USD 2,500 per employment, which is also comparable
with similar initiatives. The financing plan includes USD 4 billion of private resources and USD 1 billion of public resources.
Public resources will be composed of USD 900 million in funding from ODA donors, other donors such as NGOs and
foundations, multilateral finance. USD 100 million will be made available from budgetary contributions by participating
African countries; some of these will be in-kind, for instance through the provision of land access rights which will be
assessed at their market value. Private resources will come from domestic and foreign investors in agriculture, agro-
industry and forestry. These will provide equity capital, loans and guarantees. The Program will also promote innovation in
providing incentives to harness the potential of remittances and diaspora investments.

Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

O Soil sealing O 2. Zero hunger

O Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation 8. Decent work and economic growth
Droughts O 9. Industry, innovation and infrastructure
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O Landslides

O Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

References/Links/More info:
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Reduce inequalities

. Sustainable cities and communities

. Responsible consumption and production
13.
14.
15.
16.
17.

Climate action

Life below water

Life on land

Peace, justice and strong institutions
Partnerships for the goals


https://3s-initiative.org/

Initiatives starting from SDGs

Good practice name:

UNCCD Peace Forest Initiative

Country: Global

Good practice name: UNCCD Peace Forest Initiative Country: Global

Type of initiative: Policy Type of land: Agricultural
Practice Forest
Network Nature
O Research O Industrial
O Tool / Instrument O Urban

O Methodology

O Derelict/unused

Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
Own initiative
What is the main purpose/objective of the initiative?
The Peace Forest Initiative is to facilitate the implementation of the Land Degradation Neutrality in fragile and post-conflict
situation. Ultimate goal of the Initiative is to enhance trust and peace through cooperation on land and forest management
while contributing to multiple SDGs.
Short description if the initiative/project/network
The Peace Forest Initiative is designed to provide a practical platform to forge a partnership in the implementation of LDN
focusing on the post-conflict situations. Rehabilitation of degraded land and forest is one of urgent challenges faced by
conflict-affected community. Joint effort and joint management of natural resources would help build confidence and lasting
peace, while strengthening positive relationship and benefiting local communities.
What are the main outputs and outcomes (take-home messages)?
Sustainable management of land and forest. Concrete actions on ground with mobilization of multi partners engagement
can contribute to resilience building and permanent peace.

Soil threats addressed: SDGs addressed:

Soil erosion 1. No poverty

0O Soil sealing 2. Zero hunger

Soil contamination 3. Good health and well-being

Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction 5. Gender equality

Desertification 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

Soil salinisation 8. Decent work and economic growth

O Droughts O 9. Industry, innovation and infrastructure
Landslides 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

O Eutrophication

O Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)
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https://www.unccd.int/news-events/unccd-ready-welcome-countries-new-peace-forest-initiative

Good practice name: Nicole network discussion on SDGs
Country: Europe

Good practice name: Nicole network discussion on SDGs Country: Europe

Type of initiative: O Policy Type of land: O Agricultural
Practice O Forest
Network O Nature
Research Industrial
O Tool / Instrument Urban
O Methodology Derelict/unused
Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
Nicole network comprising over 100 organisations.
What is the main purpose/objective of the initiative?
Promote sustainable land management across Europe.
Short description if the initiative/project/network
Nicole members discussing how best to implement the SDGs in land management.
What are the main outputs and outcomes (take-home messages)?
Much interest however frameworks need to be further developed to capture the SDGs into sustainable land management.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

Soil sealing O 2. Zero hunger

Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth

O Droughts 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

O Eutrophication 11. Sustainable cities and communities
O Soil biodiversity O 12. Responsible consumption and production

13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions
17. Partnerships for the goals

O Forest fires
O Soil acidification
O Other (please specify)

X OO
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References/Links/More info:

194 I Wageningen Environmental Research report 3032



Good practice name: IPBES-Food
Country: EU

Good practice name: IPBES-Food Country: EU
Type of initiative: Policy Type of land: Agricultural
O Practice O Forest
O Network O Nature
O Research O Industrial
O Tool / Instrument O Urban
O Methodology O Derelict/unused
O Pilot

O Other (please specify)
Context. What is the background of the project/initiative?
IPBES food together with farmers, food entrepreneurs, civil society activists, scientists and policymakers.
What is the main purpose/objective of the initiative?
To develop a common food policy for the European Union
Short description if the initiative/project/network
Flagship initiative of the International Panel of Experts on Sustainable Food Systems (IPES-Food) that proposes a common
policy based on Cross-sectoral (ensuring adequate synergies and avoiding inconsistencies between different policy areas);

. Informed by best practices found in cities and Member States;

. Long-term, with indicators allowing to monitor progress towards time-bound objectives;

. Supporting local and regional initiatives;

. Improving legitimacy and accountability in food systems, including calling for EU food policy council.

What are the main outputs and outcomes (take-home messages)?

Policy inconsistencies that hinder the development of more sustainable food policy, and misplaced incentives should be
incorporated in the development of policy.

Key challenges for land in the EU include reduction of utilised agricultural area, increased concentration of land and inflation
of land prices, unsustainable agricultural practices leading to various threats to soil health and pressure on water resources
from nitrogen run-off and eutrophication.

Soil threats addressed: SDGs addressed:

Soil erosion O 1. No poverty

O Soil sealing 2. Zero hunger

Soil contamination O 3. Good health and well-being

O Decline in soil organic matter (SOM) O 4. Quality education

O Soil compaction O 5. Gender equality

O Desertification O 6. Clean water and sanitation

O Flooding O 7. Affordable and clean energy

O Soil salinisation O 8. Decent work and economic growth
O Droughts O 9. Industry, innovation and infrastructure
O Landslides O 10. Reduce inequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the goals

Eutrophication

Soil biodiversity

O Forest fires

O Soil acidification

O Other (please specify)

Oooono
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http://www.ipes-food.org/pages/CommonFoodPolicy
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