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Abstract 

Agricultural practices require a comprehensive transformation to preserve natural resources 

and secure high-quality food supply. Conventional and organic farming practices offer 

different pathways to further develop the sector. In particular, blending organic and 

conventional practices appears to be a promising pathway. However, proposals for 

implementing the latter are widely missing. This article addresses this research gap. The 

article applies a qualitative governance analysis and develops a legal framework to enable the 

transformation of the agricultural sector. The European Union serves as example. The 

analysis finds that existing provisions for organic farming provide important benchmarks but 

require amendments. Precisely, the restriction of external inputs, including permitted fertiliser 

application and pest control, needs to be slightly softened to achieve long-term yield stability. 

In contrast, organic provisions on livestock densities require tightening in order to meet 

international environmental targets set by the Paris Agreement and the Convention on 

Biological Diversity. In doing so, the article not only proposes a forward-looking governance 

approach to organic farming, but develops a legally binding regulatory framework valid to all 

farmers in the EU. As a consequence, the distinction between organic and conventional 

farming could be finally overcome, and the agricultural sector could be transformed to be 

truly sustainable. 
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organic farming; Paris Agreement; Convention on Biological Diversity; agricultural policy, 

sustainability, governance 
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1. Introduction 

Climate change and global biodiversity loss require sustainable food production. 

Simultaneously, sustainable food production needs to feed a growing population. In fact, 

conventional agricultural food production in the second half of the last century sharply 

increased crop production through increasing yields, and improved access to food for many 

(Evenson & Gollin, 2003; Pingali, 2012). However, sustainable food production must also 

comply with global environmental goals. Precisely, the Paris Agreement (PA) requires cutting 

down greenhouse gas (GHG) emissions in all economic sectors (UNFCCC, 2015) and the 

Convention on Biological Diversity (CBD) to stop global biodiversity loss (UN, 1992). Yet, 

by emitting 17% of global GHGs, the agricultural sector contributes significantly to climate 

change (FAO, 2020a). The whole food sector, including fertiliser production and contribution 

of food, accounts for even more than 30% (Crippa et al., 2021). Within the sector, two-thirds 

of the GHG emissions stem from livestock production (FAO, 2020b). Moreover, intensive 

(livestock) farming systems cause indirect land-use changes at the expense of biodiversity 

rich ecosystems which result in highly degraded terrestrial and aquatic ecosystems (Garrett et 

al., 2018; Leip et al., 2015; Prăvălie et al., 2021).  

Conventional agricultural systems appear to affect ecosystems negatively (Agovino et al., 

2019; Clark et al., 2020; Hedenus et al., 2014). At the same time, pressure on conventional 

farming systems, based on the use of mineral/synthetic fertilisers and pesticides, increases. 

Pressure arises not only due to water scarcity, extreme weather events or growing pesticide 

resistance, but also due to globally rising scarcity of resources and, in many cases, already 

degraded agricultural land (Houser and Stuart, 2020; Prăvălie et al., 2021; Techen and 

Helming, 2017). Here, organic farming practices offer an alternative approach. Precisely, 

organic farming can contribute to environmental protection and resource conservation. The 

advantages of organic farming include the preservation of natural soil fertility, better 

protection of adjacent aquatic ecosystems and lower ecotoxicology as well as positive effects 

on the soil’s carbon sequestration potential, and higher on-farm diversity (Clark and Tilman, 

2017; Eyhorn et al., 2019; Seufert and Ramankutty, 2017). Besides, organic farming is 

frequently less energy-intensive due to the restriction of external inputs to a potential 

minimum (Liu and Gu, 2016).  

However, organic farming practices have shortcomings too. Depending on the organic 

farming system, the long-term supply of nutrient to the plants is limited. This applies in 

particular to phosphorus (P), but also potassium (K) and nitrogen (N) (Badgley et al., 2007; 

Jarosch et al., 2017; Ohm et al., 2017). As a consequence, yields can vary depending on the 

crop and site-specific characteristics, and a yield gap compared to conventional farming can 

be observed (de Ponti et al., 2012; Röös et al., 2018; Schrama et al., 2018). In fact, when 

adopting a yield-scaled approach, the GHG emissions as well as the eutrophication and 

acidification potential of organic farming perform frequently worse than conventional 

practices (L. G. Smith et al., 2019; Tuomisto et al., 2012). At the same time, research shows 

that yield-scaled cumulated N2O emissions appear to be similar between organic and 

conventional systems due to other major influence factors such as soil pH, soil organic carbon 

content and microbial soil activity (Skinner et al., 2019).  

                  



 4 

However, as long as a yield gap exists, demand for scarce agricultural land will increase when 

increasing the share of organic farming. Yet, this development assumes that demand patterns, 

especially for animal derived products, remain unchanged. Currently, 70-85% of the world's 

agricultural land is used for animal food production (Poore and Nemecek, 2018). However, 

the PA and CBD require a reduction in global meat production by probably far more than half 

(Hedenus et al., 2014; Springmann et al., 2018; Weishaupt et al., 2020; Willett et al., 2019). 

Thus, reducing the consumption of animal-derived products by pursuing sufficiency 

approaches is expected to limit total global land use. A parallel increase in land use for the 

conversion to organic farming therefore most likely appears to be uncritical. Besides, the 

conflict over increased land use could be further defused if the yield gap was overcome.  

Therefore, one aim of this paper is to elaborate the potential to further develop the organic 

farming approach of the European Union (EU). Although the sector is overall growing, 

organic farming still maintains a niche existence with a share of only 1% of agricultural land 

globally and 8.5% in the European Union (EU) -(EUROSTAT, 2021; Meemken and Qaim, 

2018; Willer et al., 2020). According to the EU’s Farm to Fork Strategy, the share of 

agricultural area under organic farming should reach 25% by 2030 (EU Commission, 2020a). 

To this end, farmers are expected to receive support in organic production and processing 

(push). At the same time, the corresponsive organic farming action plan envisages measures 

to increase the demand for organic products, for example by integrating them in school meals 

and workplace canteens (pull) (EU Commission, 2021). 

Overall, the paper aims to answer the question as to how organic farming regulations need to 

be developed to, for example, overcome imminent nutrient supply shortages and face today’s 

agricultural challenges successfully and how this could be transferred to an overarching legal 

framework valid to all farmers in Europe. This is done by considering the limitations of the 

organic farming sector and the future challenges in the agricultural sector as outlined in 

section 2. Section 3 describes the methodology of the paper. The qualitative governance 

analysis applied in section 4.1 firstly discusses an amendment of the legal framework of 

organic farming. It inter alia incorporates major factors which influence the yield gap such as 

the strict limitation of external inputs. In continuation, section 4.2 discusses a potential 

extension of the amended regulatory framework to all farmers. The discussion includes legal 

barriers that hinder overall sustainable agricultural practices in the EU, and outlines potential 

legal starting points to overcome the dichotomy between conventional and organic farming 

systems. This would create overall sustainable agricultural practices being a ‘blend of organic 

and other innovative farming systems’ (Garibaldi et al., 2017; Reganold and Wachter, 2016; 

Seufert et al., 2012).  

Thus far, scientific policy analyses regularly appear to be locked in the strict separation 

between organic and conventional farming, without truly considering an approach which 

merges the two systems (Galli et al., 2020; Pe’er et al., 2020; Reganold and Wachter, 2016). 

At best, studies propose a ‘third way for European agriculture’ (Morris and Winter, 1999), as 

in the case of integrated farming systems (Edwards et al., 1993; Morris and Winter, 1999; 

Wijnands et al., 2018). Integrated farming systems are based on the sustainable use of natural 

resources and seek to replace potentially polluting inputs (Wijnands et al., 2018). However, 

while integrated farming systems combine many valuable sustainable farming practices, 
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necessary regulatory amendments to implement the approach are still missing. This paper 

seeks to address this research gap. 

 

2. Background  

The agricultural sector faces three challenges: Firstly, in line with the PA, the agricultural 

sector has to reduce its GHG emissions to a minimum within a maximum of two decades 

(Ekardt et al., 2018; IPCC, 2019; Rockström et al., 2017) and at the same time, enhance its 

natural sink capacities in order to compensate for residual emissions (IPCC, 2019; Wieding et 

al., 2020). Secondly, agriculture needs to contribute to halting and reversing biodiversity loss 

(which is closely related with climate change) in accordance with the CBD – rather than 

harming biodiversity. Thirdly, yield stability has to be achieved to secure world nutrition to 

guarantee the right to food as set out inter alia in Art. 11 of the International Covenant on 

Economic, Social and Cultural Rights (UN, 1976) as well as Art. 2, 3 and 6 of the Charter of 

Fundamental Rights of the European Union (Ekardt and Hyla, 2017; OJEU, 2012).  

These challenges call a number of agricultural practices and structures into question:   

 The regular usage of mineral P and synthetic N fertilisers can negatively affect soil 

organic matter and soil health, and pose potential threats to adjacent ecosystems by 

leaking nutrients (Heinze et al., 2010; Maltas et al., 2018). Apart from that, the 

production of synthetic N fertilisers is highly energy-intensive. Therefore, the 

production can hardly be maintained on an equal level when being based on renewable 

energy resources in the future (Kyriakou et al., 2020; Smith et al., 2020; Tallaksen et 

al., 2015). Additionally, remaining phosphate rock reserves are increasingly polluted 

with heavy metals like cadmium and uranium. This poses a risk for soils, plants, 

animals, and humans. Furthermore, mineral P has to be transported over large 

distances and the production of every ton mineral P fertiliser (measured in phosphorus 

pentoxide (P2O5)) causes on average 5 tons of radioactive and toxic phosphogypsum 

(Garske and Ekardt, 2021; Sarvajayakesavalu et al., 2018; Stubenrauch et al., 2018). 

 The frequent use of chemical pesticides can be harmful. Pesticides contribute as an 

additional stressor (next to habitat loss, climate change, fertiliser inputs, introduced 

species) to a decline in terrestrial and aquatic biodiversity (Brühl and Zaller, 2019; 

Geiger et al., 2010; Hallmann et al., 2017). Evidence from Europe also reveals that 

regular use of insecticides and fungicides has a consistently negative effect on 

biodiversity, that can only be overcome if an EU-wide shift towards a minimal usage 

of pesticides takes places in large areas (Beketov et al., 2013; Geiger et al., 2010).  

 Intensive animal farming is another major threat to ecosystem biodiversity and climate 

and conflicts with sustainable agriculture (Buckwell and Nadeu, 2018; Ekardt et al., 

2018; IPBES, 2019). Livestock production is responsible for a high amount of GHG 

emissions, nutrient hotspots causing eutrophication and indirect land-use changes for 

fodder production (Bajželj et al., 2014; Benton et al., 2021; Mueller and Lassaletta, 

2020; Weishaupt et al., 2020).  
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These above-mentioned issues challenge conventional as well as organic farming systems in 

distinct ways. Firstly, livestock numbers need to be drastically reduced (see also section 1). 

Yet, minimising livestock farming and simultaneously phasing out fossil fuels will decrease 

the availability of fertilisers. Thus, creating closed nutrient cycles might be hampered because 

of too little animal-derived organic fertilisers and mineral/synthetic fertilisers. Therefore, 

strengthened nutrient recycling and the implementation of a circular economy approach based 

on renewable energies will be necessary (Nesme and Withers, 2016; Robles et al., 2020). 

However, neither conventional nor organic farming implement circular economy sufficiently 

to date, especially with regard to recovering nutrients from wastewater and further municipal 

waste streams (Robles et al., 2020). Nutrient flowback from society is extremely low in 

organic farming. It is estimated that only 2% of the nutrient supply is generated back from 

society (Nowak et al., 2013). Increasing this share could not only address this shortage but 

could also contribute to reduce the yield gap between organic and conventional farming. This 

is because the yield gap is rooted in nutrient supply shortages, next to the ban on pesticides 

and especially affects arable organic farms without livestock (de Ponti et al., 2012; Ottman et 

al., 2000; Seufert et al., 2012). The circular economy concept, however, generally calls for a 

better integration of crop and livestock production (Martin et al., 2016; Mueller and 

Lassaletta, 2020) and the increased usage of recycled fertilisers from urban waste streams 

(Reimer et al., 2020; Röös et al., 2018; O. M. Smith et al., 2019).  

Secondly, evidence shows that further diversification in farming practices can enhance yield 

stability and significantly reduce the yield gap (Ponisio et al., 2015; Raseduzzaman and 

Jensen, 2017), particularly if combined with no-tillage agriculture. Yet, no-tillage agriculture 

is not mandatory in organic farming thus far (Henneron et al., 2015; Nunes et al., 2018; 

Yadav et al., 2019). Besides, diversified crop rotations including a high variety of cover and 

catch crops such as legumes, as well as green and organic fertilisers can positively affect soil 

health, soil organic matter and microbial life and as a side-effect strengthen natural pest 

control (Birkhofer et al., 2008; Gentsch et al., 2020; Kumar et al., 2018; Lichtenberg et al., 

2017).  

Thirdly, more importance should be given to maintaining or strengthening ecosystem services 

– although organic farming already incorporates this dimension into their practice (Bommarco 

et al., 2018; Ewel et al., 2019; Philip Robertson et al., 2014). Evidence shows that in many 

conventional farming systems soil organic matter and thus soil quality and fertility decrease 

(Lal, 2004). Yet, by weakening these ecosystem processes, they undermine long-term yield 

stability. This is why under less favourable conditions like water stress, degraded and 

compacted soils in development countries, organic farming already achieves equal or even 

higher yields compared to conventional farming (UNEP-UNCTAD, 2008; Wilbois and 

Schmidt, 2019). The yield gap of organic farms might therefore be even surpassed in the 

future. This is because organic farming creates higher resilience through additional ecosystem 

services as one component of a multifunctional agriculture (Barot et al., 2017; Zhang et al., 

2007). By maintaining soil fertility, a better regulation of water cycle and of diseases and pest 

control, agricultural production will then be better capable to withstand challenging and 

changing environmental conditions and mitigate climate change (Bennet et al., 2014; 

Darnhofer et al., 2010; Diserens et al., 2018). This is why the maintenance or strengthening of 
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ecosystem services should also be better emphasized in agriculture in general (Bommarco et 

al., 2018; Ewel et al., 2019; Philip Robertson et al., 2014). 

Last but not least, precision farming and digitalisation may help to further increase efficiency 

in agricultural resource use (Dalezios et al., 2019; EU Commission, 2019; Finger et al., 2019). 

However, it is important to not consider possibilities of digitalisation as a substitute for 

necessary system re-design and adaptation in the agriculture sector as described above 

(Garske et al., 2021). 

Altogether, innovative farming practices like minimised and at the same time better integrated 

livestock farming, enhanced diversification, no-tillage farming and precision agriculture 

combined with enhanced nutrient recycling could mark a breakthrough to ensure high yield 

stability and to move towards resource-efficient and sustainable agriculture (Möller et al., 

2018; Reimer et al., 2020; O. M. Smith et al., 2019).  

 

3. Methods 

This article contributes to the interdisciplinary sustainability research focusing on agricultural 

governance. The article applies a qualitative governance analysis (or steering analysis). Since 

the EU as supranational organisation provides one of the most detailed legislation on 

agriculture, EU legislation is used as an example. The qualitative governance analysis 

triangulates findings from a wide variety of disciplinary and methodological backgrounds 

(Ekardt, 2019; Garske and Ekardt, 2021) (see figure 1). The method requires (1) a 

comprehensive understanding of the natural environment to answer the question how to shape 

sustainable farming systems in a post-fossil world, (2) an understanding of human behaviour 

to determine how to design effective policy instruments to achieve (environmental) targets 

and (3) based on (2), the awareness of typically recurring governance problems that have to 

be circumvented. Prominent governance problems in agriculture include rebound and shifting 

effects (geographical and sectoral), poor target stringency as well as problems of enforcement 

and depicting (Ekardt, 2019; Paul et al., 2019; van den Berg et al., 2020). To avoid shifting 

effects to other countries or sectors, policy instruments should be implemented on a 

preferably broad geographical scale, which further supports an investigation at EU level. 

However, the basic findings on the necessary design and combination of policy instruments 

can also be applied to other regions of the world.  
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Figure 1: Elements of a qualitative governance analysis (own graphic) 

In the qualitative governance analysis, the effectiveness of existing policy instruments and 

potential alternative policy instruments is assessed against normative standards. In the present 

study, these normative standards include the human right to food as well as the legally 

binding environmental targets established in Art. 2 para. 1 PA that aims at halting global 

temperature increase to well below 2 °C and pursuing efforts to reach 1.5 °C and the CBD. 

The Strategic Goals A and B of the CBD’s Aichi targets aim to address the underlying causes 

of biodiversity loss and reduce direct pressures by promoting sustainable land use (Aichi 

target 7).  

The advantages of the qualitative governance analysis are that it constantly reviews the 

effectiveness of policy instruments in relation to overarching international targets and thereby 

avoids expectable governance problems. In doing so, this method omits ‘ostensible solutions’, 

that for example simply shift existing problems to other world regions or sectors and are not 

in line with global environmental targets in the long-term. It furthermore enables including 

important indicators to comprehensively assess the impacts of agriculture on the environment 

– which most life cycles assessments fail to do (van der Werf, 2020). 

Precisely, the current governance analysis seeks to answer the question as to how legislation 

in the organic farming sector and the agricultural sector in general could respond to the 

immanent challenges outlined in section 2. Thus, based on this scientific background, the 

article assesses chosen principles and production rules of the organic farming regulation 

against their ability to (a) respond to identified shortcomings of the organic farming sector 

and (b) to contribute to the targets of the PA and CBD in the long-term. Particularly, it is 

elaborated whether there is a need to conditionally soften or strengthen the EU’s organic 

farming regulation, and proposals for their amendment are introduced (section 4.1). In a 

second step, the governance analysis aims to determine how existing command-and-control 

legislation as well as subsidy schemes such as the EU’s Common Agricultural Policy – which 

is applicable to all farmers – could benefit from adopting specific ‘organic’ regulations. 
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Necessary adaptation of existing EU regulations and the need for newly developed policy 

instruments will be pointed out. In this context, the analysis also incorporates the objectives of 

the EU Farm to Fork Strategy as key element of the EU Green Deal, as well as their potential 

legal implementation (EU Commission, 2020a). The governance analysis concludes with a 

discussion on the extent to which promising regulatory measures can be extended to apply to 

the entire agricultural sector (section 4.2). 

 

4. Results and discussion 

4.1 The objectives and principles of organic farming – critical assessment 

In the EU, the objectives and principles of organic farming are laid down in Regulation (EU) 

2018/848 (OJEU, 2018) that will enter into force in January 2022, replacing Regulation (EC) 

834/2007 (OJEC, 2007), and the implementing Regulation (EC) No 889/2008 (OJEC, 2008). 

Building on the scientific knowledge summarised in section 2, the most important objectives, 

principles and production rules of organic farming are listed in Table 1. Although those 

objectives correspond well to the aforementioned challenges, they require further tightening 

(highlighted green) and softening (highlighted red). 

 

Table 1: Selected objectives, principles and production rules of organic farming 

(Regulation (EU) 2018/484) 

 

Objectives of Article 4 a-f 

(1) contribute to the protection of environment and climate, a high level of biodiversity, a 

non-toxic environment, high animal welfare standards 

(2) maintain long-term fertility of soils 

(3) encourage short distribution channels and local production 

 

 

General principles 

(1) limiting the use of non-renewable resources and external inputs to a minimum (Art. 6 b)  

(2) recycling wastes and by-products of plant and animal origin as input in plant and 

livestock production (Art. 6 c) 

(3) maintaining plant health by preventive measures (Art. 6 d)  

(4) continuing health of the aquatic environment and the quality of surrounding aquatic and 

terrestrial ecosystems (Art. 6 o) 
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General principle / production rules on soil fertility 

(1) maintaining and enhancing soil life and natural soil fertility, soil stability, soil water 

retention and soil biodiversity; preventing and combating loss of soil organic matter, soil 

compaction and soil erosion; nourishing plants primarily through the soil ecosystem (Art. 

6 a) 

(2) maintaining and increasing fertility and biological activity of the soil by using 

multiannual crop rotation including mandatory leguminous crops as the main or cover 

crop for rotating crops and other green manure crops (Annex II, Part I, No 1.9.2 a)  

(3) limiting external inputs, inter alia, to low solubility mineral fertilisers (Art. 5 g (i), (iii)) 

and banning mineral (meaning synthetic) nitrogen fertilisers (Annex II Part I, No 1.9.8) 

 

 

General principles / production rules on pest and weed control 

(1) limiting external inputs to natural or naturally-derived substances (Art. 5 g (i)) 

(2) preventing damage caused by pests and weeds primarily through the protection by 

natural enemies, choice of species, varieties and heterogeneous material, crop rotation, 

cultivation techniques and thermal processes (Annex II, Part I, No 1.10.1) 
 

 

General principles / production rules on livestock farming 

(1) adopting soil-related crop cultivation and land-related as well as site-adapted livestock 

production (Art. 5 f (ii) in conjunction with Art. 6 k) 

(2) obtaining feed for livestock primarily from the agricultural holding where animals are 

kept or from organic units belonging to other holdings in the same region (Annex II, Part 

II, No 1.4.1 a) 

(3) having a maximum total stocking density and total amount of livestock manure of 170 kg 

of nitrogen per year/hectare of agricultural area used (Annex II, Part I, No 1.9.4, Part II, 

No 1.6.6) 

(4) limiting the number of livestock to minimise overgrazing, poaching of soil, erosion, and 

pollution caused by animals or by the spreading of their manure (Annex II, Part II, No 

1.7.4) 

 

The concrete amendment requirements of the status quo of the organic farming legislation are 

as follows: 

Firstly, the recycling principle of Art. 6 c Regulation (EU) 2018/484 requires an expansion. 

‘The recycling of wastes and by-products of plant and animal origin’ should be expanded to 

include ‘human origin’. This would incorporate valuable urban organic waste and 

wastewater- based residues into the recycling principle paving the way to ensure better 

cycling of nutrients (Möller et al., 2018; Weissengruber et al., 2018). Besides, the regulation 

could be based on a ‘pollutant-to-nutrient ratio’ (Weissengruber et al., 2018) to effectively 

hinder soil contamination by high-quality fertiliser products. Newly developed bio-fertilisers 
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in combination with proven principles of green manuring have the potential to additionally 

contribute to enhanced carbon sequestration (Diacono et al., 2019).   

 

Secondly, the restriction of using external inputs to low solubility mineral fertilisers has to be 

reconsidered. 

- P fertilising: Thus far, the positive list of Annex I of Regulation (EC) 889/2008 

enables the application of, inter alia, low solubility soft ground rock phosphate. 

However, these fertilisers may contain up to 90 milligram of cadmium per kilogram 

phosphate (mg Cd/kg P2O5). This limit value even exceeds the (still relatively high) 

limit value in conventional agriculture (60 mg Cd/kg P2O5). It does not protect soils 

against pollutants (OJEU, 2019). At the same time, the list lacks high-quality recycled 

P fertilisers like struvite from waste water or other innovative fertilisers like sulfur-

enriched bone char, which frequently a have a high plant P availability comparable to 

conventional mineral or synthetic fertilisers (Hukari et al., 2016; Möller et al., 2018; 

Zimmer et al., 2019). These fertilisers can therefore not be used to prevent P nutrient 

shortages in organic farming even if they would contribute significantly to 

implementing the circular economy approach and closing the yield gap. 

- N fertilising: It is worth discussing whether the general prohibition of all synthetic N 

fertilisers is reasonable or whether, in exceptional cases, fast-dissolving synthetic N 

fertilisers based on renewable energies could be approved for application in organic 

farming. At the same time, legume crop cultivation offers an alternative way to 

supply N to plants – in contrast to P supply (Mahmud et al., 2020; Röös et al., 2020; 

Signorelli et al., 2020). Therefore, this regulatory extension appears to be less urgent 

but could nevertheless be useful to ensure yield stability (Barbieri et al., 2021) if the 

overarching principles of organic farming are kept up. Besides, this extension would 

establish a broad basis for the precise application of N fertilisers to avoid supply 

shortages and environmental harmful overfertilisation (Rütting et al., 2018).  

Consequently, it appears useful to extend the positive list to include (a) high-quality recycled 

P fertilisers (see also Möller et al., 2018), and (b) synthetic N fertilisers based on renewable 

energies. Even if the latter would represent a deviation from the hitherto established principles 

of organic farming (Watson et al., 2008), such an extension seems appropriate to prevent P 

and N deficiencies in exceptional cases. This would address one major reason of the differing 

yield gaps in organic and conventional agriculture (de Ponti et al., 2012; Ottman et al., 2000; 

Seufert et al., 2012).  Besides, enabling the application of high-quality P fertilisers as well as 

renewable synthetic N fertilisers would bring organic and conventional farming closer 

together. 

 

Thirdly, the question arises if the general ban on chemical pesticides in organic farming 

should be softened. Under certain precisely defined circumstances, where there is an 

exceptional high threat to the harvest from pests and weeds or where using precisely metered 

small quantities could have less negative impact on the ecosystem than potential alternatives, 

individual chemical substances could be authorised in addition to existing measures. McGuire 

(2017) emphasises that ‘specific uses and rates […] can be the best solution to specific 
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agricultural problems’ and that a complete rejection of pesticides in organic farming is an 

ideological question that should be overcome (McGuire, 2017). However, other measures like 

diverse crop management and natural pest controls always have to be prioritised (Blundell et 

al., 2020; Brzozowski and Mazourek, 2018). In turn, exemption clauses could apply to, for 

example, extreme weather events causing extraordinary pest infestation or plant diseases 

(Deutsch et al., 2018; Fand et al., 2018; Savary et al., 2019). Enabling the application of 

certain pesticides under specific and clearly defined circumstances can then also contribute to 

stabilising yields in the long-term, especially against the background of aggravated production 

conditions due to climate change (Ahanger et al., 2013; Juroszek et al., 2020). 

Finally, the livestock stocking densities of the organic regulations require further tightening. 

So far, specific stocking densities are laid down in Annex VI of the implementing Regulation 

(EC) 889/2008 in accordance with the Nitrates Directive 91/676/EEC (European Commission, 

1991). This provision is legally binding for all farms. However, considering the climate target 

of the PA, this livestock density might not achieve a sufficient reduction in animal numbers 

(Weishaupt et al., 2020; Ekardt, 2019). Therefore, an additional regulation in line with climate 

and biodiversity targets and applicable to all farms appears useful (see section 4.2). At the 

same time, Regulation (EU) No 848/2018 establishes that in the future responsible authorities 

will determine livestock numbers for organic farming (Annex II Part II 1.6.6 and 1.6.7 

Regulation (EU) No 848/2018). It therefore depends on the local authorities whether site-

adapted animal husbandry takes place. However, stricter overall restrictions are not yet 

foreseen. 

 

4.2 Discussion and key findings– is an adapted organic approach transferable to all farms? 

Should the objectives and modified principles and production rules of organic farming be 

valid for all farms in Europe? Are there any legal developments which point in that direction? 

The objectives and the general principles in Table 1, including comprehensive waste recycling 

from all sources as well as a livestock-to-land ratio in line with international climate and 

biodiversity targets, are necessary to effectively address the challenges in the agricultural 

sector (section 2). Legally, these measures could be incorporated in an overarching EU-wide 

agricultural legislation or an EU soil protection legislation, or a reformed fertiliser legislation. 

However, none of these legal initiatives thus far exists. Still, the EU Biodiversity Strategy 

establishes the framework for the development of a new EU Soil Strategy (EU Commission, 

2020b) which is a welcome initiative although still a rather small step forward compared to 

the legally binding Soil Framework Directive that was withdrawn in 2014 (Chen, 2019; 

Commission (EU), 2006; Paleari, 2017).  

In addition to these soil provisions, the whole livestock sector requires amended measures. 

However, a stricter livestock-to-land ratio alone might not prevent rebound effects. In fact, in 

total, more animals could be kept on an increasing number of farms. Besides, heterogeneous 

emission values of different animals make it administratively very challenging to implement 

an area commitment in line with climate targets (Weishaupt et al., 2020). Therefore, a 

separate EU emissions trading scheme (ETS) that limits animal products in accordance with 

the 1.5 °C temperature limit appears useful to effectively reduce the overall number of 
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animals (Weishaupt et al., 2020; Ekardt et al., 2018). This ETS could target the processing 

companies (slaughterhouses and dairies) to keep the number of addressees and the transaction 

costs manageable. The ETS could furthermore be complemented by a livestock-to-land ratio 

in line with biodiversity targets as minimum standard to avoid nutrient hotspots (EU 

Commission, 2021, p. 21; Leip et al., 2010; Sampat et al., 2021). 

Provisions on plant protection that allow pesticides use in exceptional cases only and instead 

strengthen diversification and natural pest management could be enshrined in the future EU 

plant protection legislation. When adopting a benevolent view, the EU Chemicals Strategy for 

Sustainability Towards a Toxic-Free Environment points in the right direction (EU 

Commission, 2020b). The strategy aims to ban all harmful chemicals unless their use is 

‘proven essential’. However, the strategies’ focus on pesticide use is on strengthening 

synergistic effects and adapting maximum residue levels of pesticides under the Regulation 

on Plant Protection Products (EU Commission, 2020b, p. 12). Besides, the EU Farm to Fork 

Strategy aims to reduce the overall use and risks of chemical and hazardous pesticides by 50% 

by 2030 and promote integrated pest management. Thus far, however, the EU’s plant 

protection legislation is far from being adapted to the current goals of the Farm to Fork 

Strategy and even further away from an approach that prohibits pesticides use as a standard 

agricultural practice in general (EU Commission, 2017; Storck et al., 2017).  

Fertiliser provisions also require amendments. The promotion of organic and recycled 

fertilisers – combined with the phasing out of mineral/synthetic fertilisers not based on 

renewable resources – could be achieved by integrating all fossil fuels into the existing EU 

ETS. In fact, the necessary decarbonisation of fertiliser use is often overlooked, yet 

indispensable in a post-fossil world (Bocklet et al., 2019; Garske and Ekardt, 2021; Houser 

and Stuart, 2020). Besides, the promotion of innovative fertilisers based on renewable 

energies requires an amendment of the EU Fertilising Products Regulation (EU) 2019/1009 

(OJEU, 2019). Albeit the regulation now covers organic and recycled fertilisers from 

secondary raw materials, it also keeps up the parallel markets of fertilisers. Provisions neither 

clearly support organic, recycled or other innovative fertilisers, nor limit or prohibit fertilisers 

that are not based on renewable resources (Garske et al., 2020; Stubenrauch, 2019). Apart 

from that, the Farm to Fork Strategy aims to reduce nutrient losses by at least 50% and the use 

of fertilisers by at least 20% by 2030 (EU Commission, 2020a). According to an earlier 

statement of the EU Commission, 30% of mineral/synthetic fertilisers shall be replaced by 

recycled nutrients (EU Commission, 2018). These targets need therefore (a) to be legally 

binding and implemented and (b) be reinforced after 2030.  

Finally, the subsidy scheme of the Common Agricultural Policy (CAP) should promote and 

financially support a change in the agricultural sector. The CAP is the central policy 

instrument for the agricultural sector of the EU and should therefore encourage the discussed 

objectives, principles and production rules derived from the organic farming approach. 

Although ETS approaches on livestock products, fossil fuels and maybe also pesticides would 

already contribute significantly to reaching the PA and CBD targets, subsidy schemes that 

provide direct income support for farmers like the CAP also have to be clearly aligned with 

these targets. However, according to the draft regulations for the CAP after 2023 (EU 

Commission, 2018a; Fortuna G, 2020) such strict alignment with the PA and the CBD is 
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missing (Heyl et al., 2020; Pe’er et al., 2020). In fact, the objectives laid down in Art. 6 of the 

CAP proposal (EU Commission, 2018a) are neither specific enough nor translatable into 

quantified targets. A ‘race to the bottom’ concerning environmental standards might even 

occur, as Member States are given higher sovereignty in implementing the CAP (Court of 

Auditors, 2018; Heyl et al., 2020). Generally, CAP subsidies are expected to be paid under the 

present two-pillar approach, divided in mainly hectare-based payments under the first pillar 

(market support) and support for rural management under the second pillar (EU Commission, 

2018a; Heyl et al., 2020). To receive direct payments, farmers have to comply with statutory 

management requirements (SMRs) and standards for good agricultural and environmental 

conditions (GAECs) forming the new ‘conditionality’ (EU Commission, 2018a). GAEC 7 and 

GAEC 8 require no bare soil in most sensitive periods and crop rotations, thus stimulating 

diversified farming (EU Commission, 2018b). Apart from that, farmers can participate in eco-

schemes. Eco-schemes aim to strengthen the environmental performance of the CAP and 

should be used to foster organic farming. Currently, only 1.8 % of the CAP support organic 

farming (EU Commission, 2021, p. 11). However, eco-schemes will most likely only receive 

a very limited budget (20% or a maximum of 30% of total first pillar funding) (EU 

Commission, 2021; Röder and Matthews, 2021). In contrast, the interventions for rural 

development of the second pillar go beyond minimum requirements and include inter alia 

environmental, climate and other management commitments (Art. 64 CAP proposal). Yet, the 

second pillar struggles with chronic underfunding, and the CAP fails to sufficiently 

incorporate the targets of the Farm to Form Strategy (Guyomard et al., 2020). Therefore, a 

comprehensive revision is essential to give ‘an accountable transformational perspective’ 

(Zagaria et al., 2021) to farmers and accelerate the needed transition. Whether or to what 

extent agricultural subsidies, e.g., in the EU should be abolished after a transitional period to, 

inter alia, avoid market distorting effects on third countries, remains an open research 

question.  

 

5. Conclusion 

The future challenges in the agricultural sector are immense. Protecting climate and 

biodiversity, closing nutrient cycles with sharply minimised livestock farming, and achieving 

high yields in resilient agricultural systems require further developing organic and 

conventional farming. Importantly, any future political initiative related to the agricultural 

sector has to consider the long-term climate and biodiversity goals. This inevitably implies 

converging the two farming approaches. The organic farming legislation already provides 

important starting points. Slightly softening provisions on the strict limitation of external 

inputs while tightening provisions in livestock farming appear promising instruments to move 

the entire sector towards a sustainable transformation. 

Besides, overarching legal instruments necessary from a climate and biodiversity perspective 

include: one ETS that phases out fossil fuels within a maximum of two decades and a second 

ETS for animal products that would align the number of animals with the climate target and at 

the same time be beneficial for biodiversity. Both instruments would affect all sectors 

including agriculture very strongly, especially when combined with a pesticide reduction 

strategy (maybe also done by a cap-and-trade approach). Going beyond such comprehensive 
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instruments, the article pointed out specific ways to adapt the organic approach and the 

regulatory framework on EU level valid for all farmers. Besides an alignment with the PA and 

the CBD, fostering the circular economy approach through a highly diversified agriculture 

securing the nutrient flow-back from diverse waste streams and waste waters was identified as 

a core element of a more sustainable agriculture. On EU level, this requires a thoroughly 

adaptation of existing command-and-control legislation in the field of agricultural and 

environmental law, the development of suitable economic policy instruments to clearly 

minimise critical resource use and a reshaping of the CAP. This does not only ensure a simple 

minimisation and substitution of resources, but a continuous improvement of farming 

practices. 

Future research should focus on overcoming nutrient supply shortages without relying on 

fossil-fuel based fertilisers, and pest management strategies in favour of biodiversity 

protection. Besides, research will have to further discuss how those measures can be brought 

from science to practice by appropriate legal instruments.  
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