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This article highlights the many threats to soils in Europe and Germany in particular. It demonstrates 

their great climatological significance and links this to other regulatory dimensions in a cross-sectoral 

approach. Despite their central importance and the regulatory approaches outlined in this article, these 

challenges have so far been insufficiently reflected in legal policy strategies at EU and national level. The 

text analyses existing gaps and obstacles in European and German soil protection law and explains how 

a cross-sectoral, holistic approach can contribute to strengthening soil protection. 

 
 
1 Till Reinholz is a doctoral candidate and research assistant at the Interdisciplinary Research Centre Baltic Sea Region (IFZO) 

at the University of Greifswald and a research assistant at the IKEM Research Academy. 
2 Prof. Dr. Michael Rodi is Director of the Institute for Climate Protection, Energy and Mobility (IKEM) in Berlin and Head of the 

Energy Cluster at the Interdisciplinary Research Centre for the Baltic Sea Region (IFZO) at the University of Greifswald.  



 
 

 

 
 
 

 
 
2 

Table of Contents 

Table of Contents ........................................................................................................................................2 

I. Introduction ......................................................................................................................................3 

II. Overview of the challenges and climatological relevance ...................................................4 

III. Soil protection, land use and land use change: understanding the terms and their 

representation in political strategies ........................................................................................7 

1. Defining the terms .................................................................................................................................................. 7 
2. Presentation in political strategies ................................................................................................................ 8 

IV. European legal framework ...........................................................................................................8 

1. Legislative powers and governance structure ......................................................................................... 9 
2. Legal framework de lege lata ............................................................................................................................ 9 

V. German legal framework ........................................................................................................... 10 

1. Legislative powers and governance structure ...................................................................................... 10 
2. Legal framework de lege lata ......................................................................................................................... 10 

VI. Cross-sectoral understanding of soil protection and land use regulation ................... 12 

VII. Deficits and obstacles.................................................................................................................. 12 

1. EU level ...................................................................................................................................................................... 12 
2. Member State level.............................................................................................................................................. 13 

VIII. Future potential and discussion ............................................................................................... 15 

 

  



 
 

 

 
 
 

 
 
3 

I. Introduction 

60–70% of soils in the European Union (EU) are in an unhealthy state.3  They are exposed to a variety 

of threats, in particular contamination, overfertilization, desertification, soil sealing and land take, as 

well as the decline in biodiversity associated with multiple factors. Russia's invasion of Ukraine is also 

symbolic of the destruction of livelihoods through armed conflict and painfully illustrates the vulner-

ability of soil as a medium.4  The threats mentioned above are interlinked and give rise to a further 

threat that affects humanity even more directly: the threat to food security. In recent years in particu-

lar, the immense relevance of soil for the climatological emissions balance has come into focus, inevi-

tably raising questions about traditional land use practices. 

Ensuring food supplies will face even greater challenges in the future with global warming acting as a 

crisis multiplier5 and the world population continuing to grow in the foreseeable future.6 Many soils 

are already being overused. It is often overlooked that soils must be considered a non-renewable re-

source, at least in the short and medium term, as it can take between 1,000 and 10,000 years to build 

up a 30 cm thick, functional soil layer. Looking at peat bog soils as the most effective type of CO2 stor-

age, the temporal dimension and preciousness of intact soils becomes even clearer: depending on cli-

matic conditions, it takes a year to build up one millimetre of these soils, and consequently several 

thousand years to build up a peat body several metres thick. However, with modern machinery, the 

extraction of metres of peat from thousands of years of climate history and the destruction of the CO2 

storage function that existed during this period is only a matter of hours or days. The contamination 

of other soil types by chemicals or other intentional or unintentional pollutants also illustrates how 

quickly soil, one of our most valuable resources, can become unusable. 

If we consider the above-mentioned threats as a starting point for legislators, the role of healthy soils 

with their various services to society becomes clear. The protection and restoration of soil functions 

therefore not only serve a single purpose, but also contribute to several policy objectives. Conversely, 

it is clear that soil protection cannot only be regulated in the wake of climate legislation, but that other 

sectors with different objectives can also initiate legal and policy developments that are beneficial to 

climate protection, as will be discussed in more detail in this article. 

Following an interdisciplinary foundation on the challenges and climatological relevance of soil pro-

tection law and policy (II), this article examines the (lack of) manifestation of this significance in Euro-

pean and Member State legal policy strategies (III). It then outlines the European (IV) and German (V) 

legal and policy frameworks. Finally, the potential for a cross-sectoral understanding of soil protection 

law will be derived from the findings (VI). Based on the analysis of the legal framework and the cross-

 
 
3 UBA, The upcoming European Soil Health Law – chances and challenges for an effective soil protection,  2023, p. 8, 
https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/20230118_eu_soil_law_sciopp_final_clean_fi-
nal_bf.pdf. 
4 European Environment Agency, The State of Soils in Europe, 2024, p. 23, https://publications.jrc.ec.europa.eu/repository/han-

dle/JRC137600. 
5 Brasseur/Jacob/Schuck-Zöller, Klimawandel in Deutschland/Scheffran, 2024, 361 (361 ff.). 
6 Significant portions of the world's population are already starving, while other regions – primarily in the northern hemisphere, 

including Europe – enjoy abundance. The climate-related debate on financing, distributive justice, historical responsibility and 
emission reduction commitments between countries in the global North and countries in the global South that are much more 
severely affected by the impacts of climate change, based on similar geographical distinctions, highlights the interdependencies 

between the conflicts, see UNEP, Goal 2: Zero Hunger, https://www.unep.org/topics/sustainable-development-goals/why-do-
sustainable-development-goals-matter/goal-2, UNEP v. 25.3.2025. 

 

https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/20230118_eu_soil_law_sciopp_final_clean_final_bf.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/20230118_eu_soil_law_sciopp_final_clean_final_bf.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC137600
https://publications.jrc.ec.europa.eu/repository/handle/JRC137600
https://www.unep.org/topics/sustainable-development-goals/why-do-sustainable-development-goals-matter/goal-2
https://www.unep.org/topics/sustainable-development-goals/why-do-sustainable-development-goals-matter/goal-2
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sectoral understanding, specific deficits and obstacles are presented and contextualised (VII) in order 

to finally evaluate the potential of European and German soil protection law. Despite considerable 

risks and uncertainties, the tangible future prospects of a European soil protection law further devel-

oped using a holistic legislative approach are discussed (VIII). 

II. Overview of the challenges and climatological relevance 

Back in 2006, the European Union identified eight developments as key challenges: soil erosion, soil 

pollution, flooding and landslides, decline in soil organic matter, salinisation, soil compaction, soil seal-

ing and loss of biodiversity.7 Although these risks have been known for a long time, the Council failed 

to pass a European soil law in 2007.8 With the increasingly severe and visible consequences of climate 

change and constantly evolving scientific knowledge, the climate impact of soils has also emerged as 

an essential area for action in recent years. This article will focus on this dimension in particular. 

Europe, as the ‘old continent’, clearly demonstrates the serious impact that industrialisation and in-

tensive land use for the sake of economic growth at any cost can have: Although the entire LULUCF 

sector (Land Use, Land Use Change and Forestry), which is the relevant reporting sector for land use, 

will still achieve a net reduction of -236 million tonnes of CO2 equivalents in 2022, the trend is down-

ward. This is mainly due to severe droughts across Europe since 2018, widespread forest dieback, im-

mense timber extraction from forests and fires.9 The relevant forms of land use here are primarily 

agriculture and forestry.10  

However, when we look at areas of intensive human use, namely agriculture and forestry, the serious 

consequences of these intensive forms of use become apparent. In Germany, due to its high population 

density and history as an industrial nation, land use conflicts can be observed as if under a magnifying 

glass; there are almost no areas left untouched by humans.11 Many of the areas used for industry and 

mining in past centuries are considered contaminated, and the groundwater has also been systemati-

cally lowered to improve usability.12 Approximately 58 hectares of land are still being sealed every 

day, permanently depriving it of its natural functions, even though this figure has fallen by almost 50% 

between 2000 and 2015.13 This sealing contradicts the internationally proclaimed goal of ‘net land 

take’.14 In Europe, land consumption fell from 1,000 km² between 2000 and 2006 to 539 km² between 

 
 
7 European Commission, Questions and answers on the Thematic Strategy on soil protection, MEMO /06/341, https://ec.eu-

ropa.eu/commission/presscorner/detail/en/memo_06_341, EK v. 22.9.2006. 
8 BMUV, Kosten und Nutzen einer europäischen Bodenrahmen-Richtlinie für Deutschland, 2016, p. 9, 

https://www.bmuv.de/fileadmin/Daten_BMU/Pools/Forschungsdatenbank/fkz_3712_14_230_bodenrahmenrichtlinie_bf.pdf . 
9 European Environment Agency, Greenhouse gas emissions from land use, land use change and forestry in Europe, 
https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-land, EEA v. 31.10.2024. 
10 However, agricultural emissions in the narrow sense are not accounted for in the LULUCF sector, which, in view of the need 
for a holistic approach to emissions accounting, is seen as an Achilles heel of the European monitoring and accounting system 
using the IPCC methodology, see for further information UBA, Revision der EU-Klimaschutz-Verordnung, 2021, p. 13, available 

under https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/factsheet_fkz_3718411130_revi-
sion_der_eu-klimaschutz-verordnung.pdf. 
11 Kloepfer/Neugärtner, Umweltrecht, 4.ed. 2016, p. 1122. 
12 Ginzky, Soil Security 2024 (14), 100123 ff. 
13 ibid, 100123 ff. 
14 Fina/Hamacher/Rönsch/Scholz, Land use monitoring and land take in international comparison, 2023, p. 17, 49, 

https://www.umweltbundesamt.de/sites/default/files/medien/11850/publikationen/126_2023_texte_land_use_monitoring.pdf. 

https://ec.europa.eu/commission/presscorner/detail/en/memo_06_341
https://ec.europa.eu/commission/presscorner/detail/en/memo_06_341
https://www.bmuv.de/fileadmin/Daten_BMU/Pools/Forschungsdatenbank/fkz_3712_14_230_bodenrahmenrichtlinie_bf.pdf
https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-land
https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/factsheet_fkz_3718411130_revision_der_eu-klimaschutz-verordnung.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/factsheet_fkz_3718411130_revision_der_eu-klimaschutz-verordnung.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/11850/publikationen/126_2023_texte_land_use_monitoring.pdf
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2012 and 2018, but this is still far from the European target of Net-Land-Take by 2050.15 In view of 

new infrastructure projects, continuing increases in soil sealing and the constant demand for new res-

idential space and the associated urban sprawl, continuing this trend represents a major challenge and 

a struggle to resolve intense conflicts of interest.  

In Germany, the LULUCF sector has been acting as a source of emissions rather than a sink since 2018, 

partly due to the developments mentioned above.16 German soils are responsible for approximately 

69 million tonnes of CO2 equivalents of the net greenhouse gas emissions recorded in the LULUCF 

sector in 2023.17 Looking at the types of land use in this country, agricultural use of soil stands out as 

the main emission-intensive form of use.18  

There are various soil types with varying degrees of sequestration potential in Europe: peat soils are 

leaders in carbon sequestration and long-term storage and are closely associated with negative emis-

sion potential. In contrast, when drained, they are devastating CO2 emitters.19 However, almost half 

of European peat soils have been drained,20 and in Germany this figure is well over 90%.21 Although 

peat soils account for only 2% of European soils, they are responsible for almost 50% of all emissions 

from agriculture as a particularly emission-intensive form of land use, and therefore deserve special 

attention in climate policy.22 In Germany, drained peatlands are responsible for 7% of all greenhouse 

gas emissions in the overall emissions balance.23  

Looking at the following map of Europe and the CO2 storage potential of local soils, it becomes clear 

what a prominent role the organic peat soils of north-eastern and central Europe play in particular. 

Given the wide variety of soil types in Europe, the challenges of Europe-wide regulation also become 

apparent.24  

 
 
15 ibid, p. 11. 
16 Gensior/Drexler/Fuß/Stümer/Rüter, Treibhausgasemissionen durch Landnutzung, Landnutzungsänderung und Forstwirtschaft 

(LULUCF),  https://www.thuenen.de/de/themenfelder/klima-und-luft/emissionsinventare-buchhaltung-fuer-den-klimaschutz/treib-
hausgas-emissionen-lulucf, THÜNEV v. 10.4.2025. 
17 UBA, Emissionen der Landnutzung, -änderung und Forstwirtschaft, https://www.umweltbundesamt.de/daten/klima/treibhaus-
gas-emissionen-in-deutschland/emissionen-der-landnutzung-aenderung#allgemeine-emissionsentwicklung, UBA v. 26.5.2025. 
18 ibid. 

19 Joosten, CO₂-Schleudern: Wie entwässerte Moore unser Klima schädigen, Mooratlas, 
https://www.boell.de/de/2023/01/10/co2-schleudern-wie-entwaesserte-moore-unser-klima-schaedigen, Heinrich-Böll-Stiftung v. 
10.1.2023. 
20 Of this, 28% is used for forestry, approx. 20% for agriculture and approx. 0.7% for direct peat extraction, cf. European Com-
mission (n 3), p. 10. 
21 UBA, Paludikultur: Wiedervernässte Moore für mehr Klimaschutz, https://www.umweltbundesamt.de/presse/pressemitteilun-

gen/paludikultur-wiedervernaesste-moore-fuer-mehr, UBA v. 1.3.2023. 
22 Cf. European Commission (n 3), p. 10. 
23 UBA/Deutsche Emissionshandelsstelle, Moore, https://www.dehst.de/DE/Themen/Klimaschutzprojekte/Natuerlicher-Klima-

schutz/Moore/moore_node.html; see also UBA (Fn. 19). 
24 The most important soil types in Europe, based on the classification of the World Reference Framework for Soil Resources: 

EEA, The State of Soils in Europe, 2024, p. 15. 

https://www.thuenen.de/de/themenfelder/klima-und-luft/emissionsinventare-buchhaltung-fuer-den-klimaschutz/treibhausgas-emissionen-lulucf
https://www.thuenen.de/de/themenfelder/klima-und-luft/emissionsinventare-buchhaltung-fuer-den-klimaschutz/treibhausgas-emissionen-lulucf
https://www.umweltbundesamt.de/daten/klima/treibhausgas-emissionen-in-deutschland/emissionen-der-landnutzung-aenderung#allgemeine-emissionsentwicklung
https://www.umweltbundesamt.de/daten/klima/treibhausgas-emissionen-in-deutschland/emissionen-der-landnutzung-aenderung#allgemeine-emissionsentwicklung
https://www.boell.de/de/2023/01/10/co2-schleudern-wie-entwaesserte-moore-unser-klima-schaedigen
https://www.umweltbundesamt.de/presse/pressemitteilungen/paludikultur-wiedervernaesste-moore-fuer-mehr
https://www.umweltbundesamt.de/presse/pressemitteilungen/paludikultur-wiedervernaesste-moore-fuer-mehr
https://www.dehst.de/DE/Themen/Klimaschutzprojekte/Natuerlicher-Klimaschutz/Moore/moore_node.html
https://www.dehst.de/DE/Themen/Klimaschutzprojekte/Natuerlicher-Klimaschutz/Moore/moore_node.html
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Image 1: Map of organic carbon content in topsoil (gCkg-1)25 

Due to the diverse soil landscape on the European continent, the intensity with which regions are af-

fected by the various challenges varies. Framework conditions such as population density and urban-

isation, historical land use patterns and the construction of dense infrastructure networks also influ-

ence the legislative ambitions of national legislators. With regard to the climate dimension, when con-

sidering the CO2 storage capacity of soils, it becomes clear that the northern and central countries of 

the European Union are more affected by the discussion on soil climate than the countries in southern 

and south-eastern Europe, which are more affected by desertification and erosion. In this context, the 

water storage aspect is also becoming increasingly relevant in hotter, arid regions. The diversity of soil 

types, framework conditions and forms of use shows the immense challenges facing the EU in particu-

lar as a supranational legislator if the planned EU Soil Monitoring Directive26 is to create a European, 

partially uniform framework. This raises key definitional questions: How do you define a ‘healthy’ state 

when there are so many different types? What is the model for good soil use practices when there are 

so many regionally different uses and deeply rooted local traditions? How can socio-economic trans-

formations towards sustainable soil use be designed in a legally fair manner specific to each region 

when there are such widely differing starting conditions? 

 
 
25 De Brognieza/Ballabio/Stevens/Jones/Montanarella/van Wesemael, European Journal of Soil Science 2015 (66), 121 (129), 
based on the EU-LUCAS, Land Use/Cover Area frame statistical Survey 2014 
26 European Commission, Proposal for a Directive of the European Parliament and of the Council on soil monitoring and resili-
ence (Soil Monitoring Directive), COM/2023/416 final; Insight EU Monitoring, Soil Monitoring and Resilience Directive: EU Legis-
lators Reach Agreement, https://ieu-monitoring.com/editorial/soil-monitoring-and-resilience-directive-eu-legislators-reach-agree-

ment/607796?utm_source=ieu-portal, IEU Monitoring dated 10 April 2025. 

https://ieu-monitoring.com/editorial/soil-monitoring-and-resilience-directive-eu-legislators-reach-agreement/607796?utm_source=ieu-portal
https://ieu-monitoring.com/editorial/soil-monitoring-and-resilience-directive-eu-legislators-reach-agreement/607796?utm_source=ieu-portal
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III. Soil protection, land use and land use change: understanding 

the terms and their representation in political strategies 

1. Defining the terms 

Regulating soil protection first requires an examination of the concept of soil itself. This encompasses 

all areas that serve to protect soil as a medium. However, there is no uniform definition of soil, so this 

article will present some examples of definitions that it uses as a basis. The UN focuses on composition 

and formation: soil is also defined as a natural body consisting of layers (soil horizons) composed of 

weathered mineral substances, organic material, air and water. Soil is the end product of the combined 

influence of climate, topography, organisms (flora, fauna and humans) on source materials (original 

rocks and minerals) over time. As a result, soil differs from its source material in texture, structure, 

consistency, colour, chemical, biological and physical properties.27  

It is a broad, almost indefinable umbrella term. On the one hand, this already demonstrates the diver-

sity of global soil types, but on the other hand, it limits legal operability. Judicial and legislative defini-

tions narrow the scope: in its examination of legislative competence for soil legislation, the Federal 

Constitutional Court limited the scope of the term to mean standards relating to soil law that ‘directly 

concern the legal order of land, i.e. regulate the legal relationships between humans and land.’28 § 2 

(1) of the Federal Soil Protection Act (BBodSchG) defines the term as follows: ‘Soil within the meaning 

of this Act is the upper layer of the earth's crust, insofar as it performs the soil functions specified in 

paragraph 2, including the liquid components (soil solution) and the gaseous components (soil air), 

excluding groundwater and water beds.’  

Subordinate to these general terms are sub-areas of regulation, which may include, for example, chem-

ical or waste regulation. Building and mining law as well as fertiliser regulations may also be consid-

ered. A sharp demarcation of soil protection law does not seem to be expedient due to the complexity 

of the points of contact between soil law aspects and other areas of regulation. In addition to the dis-

advantages outlined above, this cross-sectoral approach also offers opportunities for holistic regula-

tion (see VI). 

Land use and land use change is a special area of soil protection law and policy, addressing not only 

land use conflicts but primarily soil sealing and its distribution.29 Land use encompasses the measures, 

activities and interventions that humans undertake in a particular type of land cover in order to pro-

duce, change or maintain it. This definition of land use establishes a direct link between land cover and 

human actions in their environment.30  

 
 
27 UN, Framework for the Development of Environment Statistics (FDES 2013), https://unstats.un.org/unsd/environ-
ment/FDES/MS%201.1.4%20Soils.pdf, 2017; UN, FAO Soils Portal - Key Definitions, http://www.fao.org/soils-portal/about/all-

definitions/en/, FAO UN 2025. 
28 BVerfGE 3, 407 (424). 
29 Hartmann/Hengstermann/Jehling/Schindelegger/Wenner, Land Policies in Europe, Land-Use Planning, Property Rights, and 

Spatial Development/Hartmann, 2025, 3 (5 f.). 
30 UN, Manual of the Basic Set of Environment Statistics of the FDES 2013: Land Cove and Land Usage Statistics, https://un-

stats.un.org/unsd/environment/FDES/MS_1.2.1_2.3.1_Land%20Cover_Land%20Use.pdf, UN Stat v. 31.1.2017, p. 7. 

https://unstats.un.org/unsd/environment/FDES/MS%201.1.4%20Soils.pdf
https://unstats.un.org/unsd/environment/FDES/MS%201.1.4%20Soils.pdf
http://www.fao.org/soils-portal/about/all-definitions/en/
http://www.fao.org/soils-portal/about/all-definitions/en/
https://unstats.un.org/unsd/environment/FDES/MS_1.2.1_2.3.1_Land%20Cover_Land%20Use.pdf
https://unstats.un.org/unsd/environment/FDES/MS_1.2.1_2.3.1_Land%20Cover_Land%20Use.pdf
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Land use change, on the other hand, refers to changes that occur over time in land cover or land use. 

These can be natural succession changes, natural events or changes due to climate change or human 

intervention.31  

On the one hand, this specifically concerns the forms of land use, but on the other hand it also concerns 

questions of distribution of the limited and, as shown in the local understanding, non-renewable re-

source of land. Furthermore, it should be noted that there are still considerable differences in the na-

tional definitions of soil and its use, which diverge all the more significantly the more diverse the land 

use conflicts between countries (primarily between the global North and the global South) are.32  

2. Presentation in political strategies 

Using a research methodology that goes beyond established law, the next step is to outline the general 

role of soil protection law and land use in political strategies in the vertical multi-level system (inter-

national law – EU law – national law – local and regional strategies and programmes). 

The European climate and environmental policy framework found its most recent milestone in the 

2019 Green Deal. Building on this – in line with the UN's Decade of Restoration33 – further strategies 

followed, the most relevant to soil protection being the following:  

– Green Deal as an overarching strategy,34  

– Biodiversity Strategy,35  

– NECPs,36  

– Zero Pollution Action Plan,37  

– Soil Protection Strategy38 (as a complementary strategy to the ‘Farm-to-Fork’39 approach 

addressing regional value creation). 

IV. European legal framework 

Having outlined the basic strategies, we will now turn to the legally binding legislative acts. Most of 

these also originated in the comprehensive strategy package of the Green Deal mentioned above. The 

 
 
31 UN (n 28), p. 7. 
32 For further information on the difficulties of definition, see: Hartmann/Hengstermann/Jehling/Schindelegger/Wenner, Land 
Policies in Europe, Land-Use Planning, Property Rights, and Spatial Development/Voß/Dransfeld, 2025, S. v (vii f.).  

33 UNEP, Preventing, Halting and Reversing Loss of Nature, Decade of Restoration, https://www.decadeonrestoration.org/. 
34 European Commission, Europäischer Grüner Deal: nachhaltigere Nutzung der natürlichen Pflanzen- und Bodenressourcen, 
https://ec.europa.eu/commission/presscorner/detail/de/ip_23_3565, EK v. 5.2.2023. 
35 European Commission, Fragen und Antworten: EU-Biodiversitätsstrategie für 2030 – Mehr Raum für die Natur in unserem 
Leben, https://ec.europa.eu/commission/presscorner/detail/de/qanda_20_886, EK v. 20.5.2020. 
36 As a core component of the Governance Regulation: Regulation (EU) 2018/1999 of the European Parliament and of the 
Council of 11 December 2018 on the Governance of the Energy Union and Climate Action, amending Regulations (EC) No 

663/2009 and (EC) No 715/2009 of the European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 
2009/73/EC, 2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and of the Council, Council Directives 
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and of the Council. 
37 European Commission, Zero Pollution Action Plan, https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en. 
38 European Commission, COM (2021) 699 final 
39 European Commission, Farm to Fork Strategy,https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en?prefLang=de. 

https://www.decadeonrestoration.org/
https://ec.europa.eu/commission/presscorner/detail/de/ip_23_3565
https://ec.europa.eu/commission/presscorner/detail/de/qanda_20_886
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en?prefLang=de
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focus here is on the regulatory frameworks relevant to climate policy. Since land use and land use 

change (LULUCF) is a special area of soil protection law, it deserves particular attention.  

1. Legislative powers and governance structure 

First of all, there are no explicit allocations of responsibilities for soil protection in European primary 

law. Soil protection is not explicitly mentioned as a separate policy area like the environment, the in-

ternal market or health. However, soil protection can be regulated indirectly via environmental com-

petence. Environmental policy falls within the shared competence of the EU and the Member States 

(Art. 4(2)(e) TFEU). The basis in EU law is Art. 191 TFEU, which aims to ensure the preservation and 

protection of the quality of the environment, including the soil. In addition, Article 192 TFEU enables 

the European legislator to take measures to protect the environment. Nevertheless, the Member States 

retain their primary competence on the basis of the principle of subsidiarity (Article 5(3) TEU) and the 

principle of conferral (Article 5(1) and (2) TEU). Since EU law instruments are suitable for creating a 

uniform framework for addressing cross-border conflicts and dimensions of the soil medium and are 

also necessary to address the serious need for action, the principle of subsidiarity applies insofar as 

action by the Union is appropriate and it has the necessary powers. In this context, soil as a medium is 

not to be equated with ‘land’ or ‘state’ in the constitutional sense. 

In deviation from the decision-making procedure of Art. 192(1) TFEU, there is the special provision of 

Art. 192(2)(b) TFEU relating to soil law: The Council has a special legislative procedure at its disposal, 

in particular when land use (with the exception of waste management) is affected.40 The Member 

States are generally responsible for the financing and implementation of such measures (Article 

192(4) and (5) TFEU). 

Land use and land use change are also a subsidiary component of specific regulations such as the LU-

LUCF Regulation,41 the Water Framework Directive (medium water) or the economically supported 

European agricultural policy. 

2. Legal framework de lege lata 

The most relevant soil and climate-specific regulatory framework is the aforementioned LULUCF Reg-

ulation. This was last updated in 2023 as part of the overarching Green Deal strategy, raising the level 

of ambition. It was decided to increase the reduction targets in the LULUCF sector: the new target is to 

achieve a net greenhouse gas removal in the EU of -310 million tonnes of CO2 equivalents per year for 

the LULUCF sector. Given the current trends shown above and the continuing worsening of climate 

impacts, achieving this target is fraught with great uncertainty. 

The EU Climate Law serves as the overarching framework and central point of reference for emission 

reduction pathways and the target of greenhouse gas neutrality by 2050.42  

In addition to approaches directly related to climate, there have also been decisive developments in 

cross-sectoral regulatory areas, e.g. with regard to species and nature conservation: One of the latest 

 
 
40 Compare Schnedl/Ruppel/Hofer, Bodenschutz im Zeichen der Klimakrise/Ruppel, 2024, 31 (57). 
41 Regulation (EU) 2023/839 of the European Parliament and of the Council of 19 April 2023 amending Regulation (EU) 
2018/841 as regards the scope, simplifying the reporting and compliance rules, and setting out the targets of the Member States 

for 2030, and Regulation (EU) 2018/1999 as regards improvement in monitoring, reporting, tracking of progress and review. 
42 Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June 2021 establishing the framework for 

achieving climate neutrality and amending Regulations (EC) No 401/2009 and (EU) 2018/1999 (‘European Climate Law’). 
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developments in the wake of the Green Deal and celebrated as a milestone in biodiversity protection, 

the EU Nature Restoration Regulation was passed in 2024 by a narrow majority after fierce contro-

versy.43 The legal policy trench warfare that has been waged here for years has revealed the deep lines 

of conflict within Europe.44  

In this context, the EU Regulation on Carbon Removal and Carbon Farming was also adopted.45 This 

enables a certification framework for carbon removal in agriculture, thereby creating a (voluntary) 

carbon market. 

Finally, the aforementioned EU Soil Monitoring Directive,46 which is about to be adopted, should be 

mentioned briefly here. Its strengths and weaknesses are discussed in more detail below (see VII). 

The regulations of the Common Agricultural Policy (CAP) can be described as a cumbersome set of 

laws that tend to support traditional land use. By addressing primarily economic support measures 

across various pillars, these regulations could, in theory, provide an effective set of instruments for a 

framework that encourages climate-friendly land use. As various interest groups from agriculture and 

forestry exert considerable influence and enjoy significant political support, particularly among the 

more conservative parties, legal implementation will depend largely on social and political majorities. 

V. German legal framework 

1. Legislative powers and governance structure 

According to Article 74(1)(18) of the Basic Law, the federal government has concurrent legislative 

powers. By passing the Federal Soil Protection Act, the federal legislature has acted in accordance with 

constitutional requirements. With regard to pollutant inputs via water, however, the Länder are re-

sponsible under Article 74(1)(32) of the Basic Law. However, the Länder may deviate from this within 

the limits of Article 72(1)(5). In this respect, one can speak of an intertwined structure of powers, 

especially when pollutant inputs from the air are also taken into account.47  

2. Legal framework de lege lata 

In constitutional terms, soil protection is caught between the collective interests of climate and envi-

ronmental protection on the one hand (here primarily via the state objective of environmental protec-

tion under Article 20a of the Basic Law, which came into force in 1994) and individual property guar-

antees, which leave private land unaffected by state intervention within the framework of restrictive 

provisions. From a climate policy perspective, the newly introduced Article 143h of the Basic Law adds 

an interesting dimension to the constitutional debate, as it explicitly mentions the climate neutrality 

 
 
43 Short NRR, Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on nature restoration 
and amending Regulation (EU) 2022/869. 
44 Legal classification of the relevance of the NRR for peat soil protection: Reinholz/Kalis, Transformatives Recht am Beispiel 
der Moorbodenschutzes in der Nature Restoration Regulation, KlimR 2026 (forthcoming); for further information on genesis and 

voting behaviour: Bodenbender NuR 2024, 525 ff. 
45 Regulation (EU) 2024/3012 of the European Parliament and of the Council of 27 November 2024 establishing a Union certifi-

cation framework for permanent carbon removals, carbon farming and carbon storage in products. 
46 COM/2023/416 final. 
47 Spreen, Bodenschutzrecht zwischen Bundes- und Länderzuständigkeiten, https://www.hermanns-rechtsanwa-

elte.de/PDF/Aufsatz/Bodenschutz%20Zustaendigkeiten%20-%20Internet%202005-6.pdf, 2005. 

https://www.hermanns-rechtsanwaelte.de/PDF/Aufsatz/Bodenschutz%20Zustaendigkeiten%20-%20Internet%202005-6.pdf
https://www.hermanns-rechtsanwaelte.de/PDF/Aufsatz/Bodenschutz%20Zustaendigkeiten%20-%20Internet%202005-6.pdf
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target by 2045 (in the Climate Protection Act, more on this in a moment) as a target within the frame-

work of the special fund amounting to 100 billion euros. Whether this has any legal effect with regard 

to a possible government target of greenhouse gas neutrality by 2045 is controversial in legal literature 

and political discourse.48 The actual effects of this fiscal legal instrument will only become apparent in 

the coming years. It also remains unclear what specific obligations to act arise for the legislator from 

this regulation, in particular how narrowly the earmarking of the investment requirement should be 

interpreted. At best, this would then also result in specific financial support options to incentivise cli-

mate-friendly land use practices, although it is not possible to go into further detail on this point at this 

stage. 

The climate targets at national level are set out in the Climate Protection Act (KSG) introduced in 2021. 

In addition to the general target of greenhouse gas neutrality by 2045 in Section 3 KSG, the provisions 

in Section 3a KSG are particularly relevant for soil protection. The LULUCF sector plays a central role 

in land use and land use change and is therefore the focus of the necessary transformations in soil 

protection law as an overarching legal text. Section 3a KSG, introduced with the latest amendment, sets 

out specific sink targets for this sector. The LULUCF sector is to return from its current role (since 

2018, see above) as an emitter to becoming a sink and fulfil its essential role in Germany's overall 

climate protection strategy.49 According to Section 3a (1) Nos. 1-3 KSG, the target is -25 million tonnes 

of CO2 equivalents by 2030 and -40 million tonnes by 2040. 

The German legal framework for soil protection at federal level is dominated by the BBodSchG and 

supplemented by the Federal Soil Protection and Contaminated Sites Ordinance, which was last up-

dated in 2023. Soil protection law was discussed as a separate area of law from the 1970s onwards in 

connection with intensifying environmental conflicts, but developed later than other parts of environ-

mental law into a separate legal framework. With the implementation of the German BBodSchG in 

1998, soil was the last central environmental medium to be regulated after water (WHG and state-

specific water laws) and air (BImSchG and state-specific immission control laws).50 The initial focus 

was primarily on pollution and emissions from point sources such as power plants or other chemi-

cal/industrial plants; even then, criticism was voiced about the lack of consideration given to agricul-

tural practices.51  

In addition to the BBodSchG, soil is also addressed subsidiarily in the WHG (primarily on a project-

related basis as a consideration in the case of drainage/rewetting of organic soils). The Federal Nature 

Conservation Act (BNatSchG) also contains provisions, whereby, in addition to the general objectives, 

Sections 13-15 BNatSchG are particularly noteworthy due to the standardised obligation to compen-

sate for damage to nature and the landscape.  

 
 
48 See e.g. Staude, Steht Klimaneutralität 2045 künftig im Grundgesetz?, https://www.klimareporter.de/deutschland/steht-kli-

maneutralitaet-2045-kuenftig-im-grundgesetz, Klimareporter v. 18.3.2025; Schlichter, Sondervermögen Infrastruktur: Investiti-
onsschub mit klimaneutraler Zweckbindung, JuWissBlog Nr. 38/2025 v. 23.04.2025; Becker/Wallrath, Sondervermögen Infra-
struktur: Investitionsschub ohne allgemeine Zweckbindung „Klimaneutralität“ – Replik auf Emmanuel Schlichter, JuWissBlog Nr. 

38/2025 v. 8.5.2025.  
49 See sector-specific projection scenarios in the long-term strategy for negative emissions, LNe (in development, see BMWK, 

Langfriststrategie Negativemissionen zum Umfang mit unvermeidbaren Restemissionen (LNe), https://www.bundeswirtschafts-
ministerium.de/Redaktion/DE/Downloads/E/240226-eckpunkte-negativemissionen.pdf?__blob=publicationFile&v=8, 2024=. 
50 Schnedl/Ruppel/Hofer, Bodenschutz im Zeichen der Klimakrise/Ginzky, 2024, 99 (99 ff.). 
51 Peine NuR 2002, 522 ff. 

https://www.klimareporter.de/deutschland/steht-klimaneutralitaet-2045-kuenftig-im-grundgesetz
https://www.klimareporter.de/deutschland/steht-klimaneutralitaet-2045-kuenftig-im-grundgesetz
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/E/240226-eckpunkte-negativemissionen.pdf?__blob=publicationFile&v=8
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/E/240226-eckpunkte-negativemissionen.pdf?__blob=publicationFile&v=8
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Spatial planning law plays a central role in the context of land use and land use change. Relevant here 

are the Spatial Planning Act (ROG), the UVPG in the case of planning approval procedures and re-

gional/local urban land-use planning in the BauGB (land-use and development plans; recently, how-

ever, also in particular the reference to soil protection in Section 1a (2) and climate relevance in (5)), 

as well as project-related requirements of the BauNVO.  

However, even these frameworks clearly show that neither the principle of net zero land take nor the 

climate-friendly use of land play a sufficient role, as will be discussed in more detail later in this article. 

This only becomes more relevant when, for example, building construction must comply with the re-

quirements of the Building Energy Act (GEG) and energy efficiency standards.  

Technical specifications for land use and related practices are set out in specific frameworks such as 

the Forest Act in the context of forestry land use. Section 17 of the Federal Soil Protection Act 

(BBodSchG) standardises good professional practice in agriculture – but without adequately address-

ing climate-friendly practices. 

VI. Cross-sectoral understanding of soil protection and land use 

regulation 

As shown, soil protection as an isolated regulatory issue is of only marginal importance in the multi-

level system. However, soil issues (whether subsidiary or as a protective consideration) play a role in 

other regulatory frameworks. The fact that these often take a back seat to other, more heavily weighted 

and structurally more prominent considerations undermines the actually necessary role of soil pro-

tection beyond the aspects of contamination and contaminated site remediation that were central 

when the law came into force. However, this can also turn out to be an advantage: The ubiquity of soil 

and its manifold uses in other regulatory areas (in particular urbanisation, moorland and water pro-

tection, waste and recycling management, mining with the prominent German example of land-inten-

sive lignite mining, nature conservation, forests, chemicals and pesticides, construction and spatial 

planning) can be developed into cross-sectoral frameworks. Concentrated action by legislators can 

lead to the development of mutually reinforcing dynamics. The next paragraph shows where the big-

gest hurdles to this optimistic outlook lie. 

VII. Deficits and obstacles 

1. EU level 

The current EU regulation of soil protection suffers from considerable fragmentation, as new initia-

tives have so far hardly been linked to the LULUCF Regulation. Despite the high climate relevance of 

soils and the now well-established scientific links, there is a lack of clear legal manifestation of this 

connection. In addition, there are unclear definitions: what exactly is meant by ‘healthy’ soils, how dif-

ferent soil types are to be included and which ‘good practices’ can be considered sustainable remains 

largely open or limited to individual, isolated aspects. A regulation within the framework of the Com-

mon Agricultural Policy (CAP) seems obvious in this respect, especially as it is accompanied by eco-

nomic incentives. It should be noted that the practices provided for by the CAP are only promoted in 

four-year periods, so that amendments are not expected until 2027 at the earliest. However, current 

negotiations do not suggest that groundbreaking methodologies will be implemented within the 

framework of the CAP.  
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The planned Soil Monitoring Directive is to be issued in the form of a directive, thus allowing consid-

erable flexibility, supplemented by various exemptions. At the same time, however, this reduces its 

binding nature – especially in comparison to the Nature Restoration Regulation or the European Cli-

mate Law.52 Another problem is the lack of specific targets or area horizons outside the Nature Resto-

ration Regulation and the Climate Law. Monitoring is also not mandatory, even though it could provide 

the necessary data basis for EU-wide control and reporting.  

2. Member State level 

On the one hand, Member States, with Germany as an example in this article, are subject to specific 

targets at European level, primarily through the EU Climate Protection Act and the Nature Restoration 

Regulation. The extent to which the Soil Monitoring Directive can exert a similar pull remains to be 

seen, given that it is a directive rather than a regulation, which allows for greater flexibility for Member 

States. However, ambitious EU targets are coming up against national legal frameworks, some of which 

were last amended decades ago and also reflect traditional, long-outdated scientific findings. In order 

to be able to shape transformative law53, it is therefore first necessary to understand national obsta-

cles. 

One of the biggest hurdles to efficient soil protection is the ‘subsidiarity clause’ in Section 3 (1) of the 

Federal Soil Protection Act (BBodSchG). According to this clause, the Act and its partial focus on sus-

tainable soil use only apply if other normative frameworks do not address the issue of soil. During the 

debates on its introduction in 1997, legislators argued that soil protection was regulated later than 

environmental law in the broader sense and could only fill gaps that were not yet covered – the focus 

was on aftercare, so that parallels were sometimes drawn with a ‘contaminated sites law’.54 This frag-

mentation in turn means that licensing and environmental authorities only deal with soil issues on a 

subsidiary basis, while other specialist areas take the lead. This subordinate role does not do justice to 

the outstanding importance of soil for climate protection and other issues already mentioned. In the 

context of weighing up processes, e.g. for construction projects in rural areas in accordance with Sec-

tion 35 of the German Building Code (BauGB), some state laws only require a soil protection concept 

for areas larger than 0.5 hectares.55 Many projects in the private sector are not subject to this require-

ment. Soil protection then falls under other public concerns and joins a host of other considerations, 

always running the risk of being put on the back burner. As a continuation of the principle of subsidi-

arity, another problem beyond legal dogma should be mentioned: particularly within the decision-

making powers and weighing processes of administrative authorities that are not particularly familiar 

 
 
52 For a more detailed legal classification, see Schnedl/Ruppel/Hofer, Bodenschutz im Zeichen der Klimakrise/Häusler, 2024, 85 
(94). 
53 On the term: Reinholz/Kalis, Transformatives Recht am Beispiel der Moorbodenschutzes in der Nature Restoration Regula-
tion, KlimR 2026 (forthcoming). 
54  Bodle/Dück/Stockhaus/Hermann/von Vittorelli/Miller, Überarbeitung des Bodenschutzrechts - Diskussionspapier. Umweltbun-
desamt, https://www.ecologic.eu/sites/default/files/publication/2023/50089-novelle-bbodschg-diskussionspapiere-bodle-et-al-

2023%20vorabversion.pdf, 2023; Bundesministerium für Umwelt, Klimaschutz, Naturschutz und nukleare Sicherheit (BMUKN), 
Anpassung des deutschen Bodenschutzrechts, https://www.bundesumweltministerium.de/themen/bodenschutz/bodenschutz-
recht/anpassung-des-deutschen-bodenschutzrechts#c65644, BMUKN v. 4.12.2023. 
55 E.g. in Schleswig-Holstein, see Landesamt für Landwirtschaft, Umwelt und ländliche Räume des Landes Schleswig-Holstein, 
Leitfaden zum Bodenschutz beim Bauen, https://www.schleswig-holstein.de/DE/fachinhalte/B/boden/Downloads/leitfadenBo-

denschutzBauen.pdf?__blob=publicationFile&v=1, 2021, p. 18. 

https://www.ecologic.eu/sites/default/files/publication/2023/50089-novelle-bbodschg-diskussionspapiere-bodle-et-al-2023%20vorabversion.pdf
https://www.ecologic.eu/sites/default/files/publication/2023/50089-novelle-bbodschg-diskussionspapiere-bodle-et-al-2023%20vorabversion.pdf
https://www.bundesumweltministerium.de/themen/bodenschutz/bodenschutzrecht/anpassung-des-deutschen-bodenschutzrechts#c65644
https://www.bundesumweltministerium.de/themen/bodenschutz/bodenschutzrecht/anpassung-des-deutschen-bodenschutzrechts#c65644
https://www.schleswig-holstein.de/DE/fachinhalte/B/boden/Downloads/leitfadenBodenschutzBauen.pdf?__blob=publicationFile&v=1
https://www.schleswig-holstein.de/DE/fachinhalte/B/boden/Downloads/leitfadenBodenschutzBauen.pdf?__blob=publicationFile&v=1
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with soil issues, there is often a lack of expertise and sensitivity to the climate relevance of soils. For 

this reason, too, the weighing of interests often turns out to be to the detriment of soil protection.56  

Another weakness is the sluggishness with which soil protection law adapts to new scientific findings: 

although Section 1 of the Federal Soil Protection Act (BBodSchG) refers to natural soil functions, it does 

not mention the enormous relevance to climate change outlined above. In view of the fact that it came 

into force in 1999 and the scientific knowledge available at the time, there is a serious need for reform. 

Looking at the principles of soil remediation, the precautionary principle plays an important role, but 

it focuses on the state of the soil after industrialisation. The creation of healthy soil conditions must go 

far beyond this, so that in many areas of soil law an insufficient intertemporal standard of a ‘healthy’ 

initial condition is already being applied.57 The concept of healthy soil must be viewed against the 

backdrop of the ‘public trust doctrine’, according to which all people have the right to healthy soil.58 A 

healthy initial state can only be one that existed before the most catastrophic phase of the Anthropo-

cene in terms of climate history. 

‘Good’, i.e. climate-friendly land use practices, are not yet sufficiently anchored in legal texts. Closely 

intertwined with this obstacle is the assessment that ‘soil damage’ according to the BBodSchG can only 

be material inputs such as chemical contamination, assessed in terms of responsibility according to 

the polluter pays principle; immaterial damage that is nevertheless relevant to the climate, such as soil 

compaction or sealing, is not included. When considering the practical handling of this issue in partic-

ular, it becomes clear that even existing instruments for unsealing do not have a sufficient effect in 

practice: Section 5 of the Federal Soil Protection Act (BBodschG) or Sections 179 ff. of the Federal 

Building Code (BauGB) are hardly ever applied.59  

Another obstacle, as at European level, is the lack of data availability and exchange between the various 

actors, namely regional authorities, the state and the federal government.60  

In addition, economic support programmes, e.g. in the agricultural sector, contain guidelines on ‘sus-

tainable’ land use. From a climatological point of view, however, it is sobering to conclude that, for 

example, in the area of peatland use, ‘dry’ agriculture that is harmful to the climate continues to be 

rewarded, partly due to higher production rates.61 Programmes that support sustainable manage-

ment, such as the Natural Climate Protection Action Programme (ANK), can be seen as steps in the 

right direction, but they are not yet having the desired impact due to a lack of financial resources and 

complicated application procedures. 

 
 
56 See Ginzky (n 10), p. 2. 
57 ibid, 1 ff. 
58 For further information see Brevik/Steffan/Rodrigo-Comino/Neubert/Burgess/Cerdà, Soil Science 2019 (70), 898 ff. 
59 BMUV, Key points for a reform of national soil protection law - Perspectives and needs for change, https://www.bundesum-
weltministerium.de/fileadmin/Daten_BMU/Download_PDF/Bodenschutz/eckpunktepapier_novelle_bodenschutzrecht_en_bf.pdf, 

2022. 
60 BMUV (Fn. 57), p. 5. 
61 Wiegmann/Scheffler/Schneider/Lakner/Sommer/Meyer-Jürshof, Klimaschutz in der GAP 2023- 2027, UBA, 2. Aufl. 2022, p. 

51. 

https://www.bundesumweltministerium.de/fileadmin/Daten_BMU/Download_PDF/Bodenschutz/eckpunktepapier_novelle_bodenschutzrecht_en_bf.pdf
https://www.bundesumweltministerium.de/fileadmin/Daten_BMU/Download_PDF/Bodenschutz/eckpunktepapier_novelle_bodenschutzrecht_en_bf.pdf
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VIII. Future potential and discussion  

The European legal framework for soil protection can be considered fragmented, but at the same time 

it is also undergoing change. Driven by multiple crises such as biodiversity loss and the worsening 

effects of climate change, the European legal framework is also evolving. In a vertical multi-level sys-

tem, the national legislations of the Member States follow, primarily driven by European objectives. 

National soil legislation (where it exists) reflects outdated values. The German example showed that 

the focus is on contaminated sites, with little attention paid to the climate dimension. Further obsta-

cles, such as the subsidiarity explicitly provided for by the legislator when passing the law, make effec-

tive, climate-protecting national soil and land use legislation even more difficult. 

The climate law dimension of soil protection remains one of the least developed but nevertheless cru-

cial areas of climate and environmental law, both at EU level and at national level in Germany. Despite 

recognition of its importance, the legal framework remains fragmented, non-binding and poorly inte-

grated. Transformative reform requires binding soil protection laws, the inclusion of soil in climate 

strategies, clear enforcement mechanisms and better coordinated governance across all sectors. A 

glimmer of hope can be found in the observation that impetus for soil protection does not (necessarily) 

have to come from climate legislation alone, but that other areas of regulation, such as nature conser-

vation or, in the case of peatland rewetting, water law, can also serve as catalysts. In this special issue 

of KlimR, the case law section uses an Estonian case to illustrate how mining and soil law approval 

processes can be gateways for new assessment standards from a climate law perspective. 

It is high time that soil was given the same legal status as water and air and that binding legal require-

ments were adopted at EU level. Frameworks such as immission control regulations at supranational 

and member state level, as well as the European Water Framework Directive, can provide valuable 

insights into legal implementation, including their strengths and weaknesses, which have been tested 

over many years. 

This moment – marked by EU initiatives such as the Soil Monitoring Directive and the Restoration 

Regulation, as well as German and European climate protection targets and sectoral requirements – 

offers a decisive opportunity. Further development of soil protection law is not an option, but essential 

for climate resilience, carbon sequestration and sustainable land use. The fight against numerous other 

crises (in particular biodiversity loss, threatened food security and desertification) should be the driv-

ing force for science and politics to jointly translate the scientific findings accumulated over decades 

into enforceable and holistically considered law. Interdisciplinary research projects have a central role 

to play in this. Since scientifically based ambitions face strong headwinds from traditional industrial 

and (agricultural) economic sectors, targeted, economically supported communication about the need 

to transform our established land use practices is not only advisable, but a basic prerequisite for a 

successful transformation process. 


