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Abstract 
 

Conflicts between agriculture and biodiversity conservation in Europe are increasing, due to multiple 

demands from agricultural ecosystems, including a growing need for high quality and good-value 

agricultural products, as well as the provision of biodiversity and ecosystem services. Currents trends 

such as globalization, European policies, and global change, such as climate change and nitrogen 

atmospheric deposition are potentially driving the emergence or evolution of biodiversity conflicts in 

Europe. These trends are interwoven with continuing debates around land-sparing and land-sharing, that 

often lead to conflicting perspectives and social dynamics that influence how local actors interact with 

each other over agriculture. Whilst some strategies have been put in place to address the potential 

competition between agriculture and biodiversity, such as reglementary and market-based mechanisms, 

and non-monetary voluntary approaches, these need to be reflected upon and improved for a future 

agriculture where the negative impacts of conflicts are minimised. This paper provides a comprehensive 

update on the current and future trends and evaluates current strategies, to highlight the importance of 

addressing conflict not only through technical fixes but by developing approaches that involve profound 

changes in agricultural systems and a shift in how people collaborate, perceive conflict and address it. 

We propose three emerging pathways -  agroecology, a shift to partnerships, and conflict transformation 

- that would support a positive change for the future of biodiversity conflicts in agriculture.  
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Introduction 
 

Agriculture covers approximately 40% of the EU land surface area (Eurostat, 2018), producing 

biodiverse habitats (Lomba et al., 2014; Pe’er et al., 2014) but is also considered to be the main driver 

of environmental degradation (Stoate et al., 2009; Pe’er et al., 2020), with land abandonment and the 

adoption of more intensive, mechanized, and chemically based farming production techniques further 

putting biodiversity under pressure (Henle et al., 2008; Stoate et al., 2009; Zabel et al., 2019). With 

global demand for agricultural commodities projected to require overall food production to rise by 70% 

by 2050, the challenge will be to maintain biodiversity while ensuring food security (Kastner et al., 

2012; Tilman et al., 2011). The frequent trade-off between productive agriculture and farmland 

biodiversity has led to biodiversity conflicts (Henle et al., 2008) - understood here as social conflict 

among actors with different, and often conflicting, attitudes to biodiversity conservation, and where one 

of these actors acts against the interest of others (Redpath et al., 2013), henceforth, shortened to 

“conflict”. In the wake of the new Common Agricultural Policy (CAP) program and European Green 

Deal, it is timely to explore how conflicts between agriculture and biodiversity conservation in Europe 

have evolved over the last few decades, and discuss the implications for the future of European 

agricultural landscapes.  

While previous research has contributed to understanding the conflict between biodiversity and 

agriculture (Henle et al., 2008), current trends are leading to rapid changes and the emergence of new 

challenges. Globalisation and neoliberalism have altered trade and markets for agricultural products in 

Europe (Zabel et al., 2019). Dietary changes, such as a shift towards plant-based diets and an increase 

in processed and ready-made foods, as well as the use of agricultural land to grow biomass and materials 

(willow, hemp etc), have interwoven agricultural demands and impacts around the globe and caused 

further changes in Europe (Billen et al., 2021; Vieux et al., 2018). Associated with increased 

globalisation, trade and climate change, increased pests and pathogens pose a threat to farming 

(Anderson et al., 2004). In Europe, the withdrawal of some pesticides is causing replacement of some 

crops with possible changes in rotations, pest management and other responses (Ortiz et al., 2021). 

Moreover, interest in ‘rewilding’ of abandoned rural landscapes is growing in Europe, creating 

uncertainty for the future of traditional agricultural landscapes and livelihoods (Navarro and Pereira, 

2012) and new opportunities for ecosystem restoration (Helmer et al. 2015). These profound changes 

have, in turn, led to modifications in social structures and/or attitudes pertaining to farming and the use 

or conservation of biodiversity in and around these agricultural landscapes, potentially leading to 

conflict (Skrimizea et al., 2020). 

The future of European agriculture will depend on our capacity to learn from the above drivers, 

but also from strategies implemented to better address potential future conflicts, such as regulatory, 

market-based, and non-monetary voluntary mechanism. For example, the CAP 2021-2027 program was 
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expected to lead to major changes through the increased implementation of agri-environment-climate 

measures (AECM) (Pe’er et al., 2020; Peeters et al., 2020), seen by many as the main tool to conserve 

biodiversity on European farmland (McCracken et al., 2015). Their role has shifted over time, from the 

protection of threatened habitats or species to improving and maintaining ecosystem services, such as 

pollination and biocontrol (Ekroos et al., 2014). However, AECM have become subject to fundamental 

criticisms for their insufficient ability to deliver biodiversity gains (Herzon et al., 2018; Kleijn et al., 

2011; Leventon et al., 2017; Moran et al., 2021; Moxey and White, 2014). Progress has also been made 

regarding the implementation of the Natura 2000 network, which is considered the most important 

European conservation strategy to protect habitats and species (European Environment Agency, 2019), 

but which is still struggling with acceptance and is an arena for many new conflicts linked to its 

conservation successes (e.g. Bonsu et al 2019; Kuijper et al. 2019). Finally, while calls for more 

participatory approaches to address biodiversity conflicts in agricultural landscapes have been made 

repeatedly (Henle et al., 2008), stakeholder participation is laden with difficulties of poor process design, 

lack of resources, different understandings and expectations of processes and outcomes (Jager et al., 

2020; Reed et al., 2017; Sterling et al., 2017; Young et al., 2013). Building future strategies on lessons 

learned from the past will be essential to support improved strategies for sustainable agriculture and 

biodiversity conservation. 

 Many possible ways forward have emerged over the last decades. These include the call for a 

transformed and nature-based agriculture (e.g. agroecology), including many alternative agri-food 

movements and biodiversity-focused marketing (Vanbergen et al., 2020). There has also been a shift 

towards promoting empowering forms of participation emphasizing discussion and research on 

questions of partnerships, governance, and justice (Coolsaet, 2016; Gavin et al., 2018; Runhaar, 2017). 

These share a vision that acknowledges diverse stakeholder objectives, pluralistic worldviews, 

institutions at different scales, and the need for partnership-based, pluralistic and dynamic approaches 

to conservation (Gavin et al., 2018). Finally, conflict transformation is emerging as an alternative to 

conflict resolution (Madden & McQuinn, 2014). This proposes a paradigm shift to a longer-term process 

that can generate greater justice and reduce the negative impacts of conflict in relationships and society 

by understanding and addressing the relational and historical patterns in which conflict is embedded 

(Lederach, 2003; Rodríguez and Inturias, 2018). 

Based on the acknowledgment that both agriculture and biodiversity conservation are required 

for human existence and well-being, this paper takes conflicts as a lens through which to examine 

possible futures that promote synergies for a more sustainable agriculture and maintenance of 

biodiversity. To understand the context, growth, and management of conflicts as defined earlier, it is 

important to understand what drives harmful interactions between agriculture and biodiversity, resulting 

in divergent interests from different actors. Seeing conflict as a human endeavour includes approaches 

that address the difference between objectives and values instead of technical solutions. However, 

changing agriculture practices and the different strategies to protect biodiversity will be inherently part 
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of those processes. Based on this understanding, the paper is divided in three sections: a review of current 

trends of drivers of conflicts, including international trade, policies, climate change, land-sparing and 

land-sharing, and social dynamics; an analysis of the role of existing strategies, such as agri-environment 

schemes, Natura 2000 and participation, in addressing the conflict between agriculture and biodiversity 

conservation; and finally a reflection on pathways and emerging approaches that can address the more 

profound social dimension and challenges to the future of biodiversity conflicts in agriculture. 

Section 1. Current trends of drivers of biodiversity conflict 

1.1 Economic factors and international trade  
Most of the proximate causes of biodiversity loss due to agriculture, such as expansion of farmed land, 

intensive cropping practices and application of agrochemicals (Vanbergen et al., 2020), are driven by 

economic factors, acting either to increase farming outputs or the competitiveness of the agricultural 

enterprise. Increasing populations and changes in diet are driving an increasing demand for agricultural 

produce, with different trends both between Europe and other regions, and between different European 

countries (Kearney, 2010). Food production in Europe (EC DG AGRI, 2021) and food imports (Eurostat 

2021) have increased to match this demand. There has also been a substantial rise in food exports from 

the European Union (EU) (Eurostat 2021). Agricultural productivity has also increased, which is part of 

a long-term, global trend. For example, cereal production rose about 9% in the EU between 1997 and 

2021 while the area used to grow cereals dropped by 14% (EC DG AGRI, 2021), the rise in production 

being achieved by an increase in productivity. It has long been recognized, however, that increasing 

productivity has not been matched by increasing farming incomes, resulting in a market treadmill: a 

continual drive towards further productivity that further weakens farmers’ relative income (Czyżewski 

et al., 2019) and increases pressure on biodiversity (Rebanks, 2020). Finally, the combination of 

globalisation, increased trade, climate change and changes in permitted chemical use (including 

pesticides, fungicides and herbicides) in Europe means that plant and animal pests and pathogens are 

presenting new and increasing threats to agriculture and the natural environment (Freer-Smith and 

Webber, 2015; Marzano et al., 2017). 

Although economic conditions and policies within individual countries and in Europe as a 

whole, particularly through the influence of the CAP (see below), are major drivers of production, 

productivity and the impacts of agriculture, international trade is an additional force. Recent trends in 

globalisation and neoliberalism are having major impacts on trade in agricultural products, with 

consequences for crops and livestock production in Europe and globally (Zabel et al., 2019). In the 

context of globalisation and neoliberalism, European agriculture is at a competitive disadvantage. 

Agriculture in the majority of EU countries is not capable of meeting direct competition from US 

agriculture (Pawlak et al., 2021) and Australia relies on unsubsidised, highly productive agriculture in 

contrast to the European Union, which has sought to maintain trade barriers in order to protect European 
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agriculture from other markets (Dibden et al. 2009). Despite such protection, farming systems now face 

many challenges such as more volatile prices in liberalized markets and sudden changes in access to 

markets (Meuwissen et al., 2019). 

The impact of international trade and economic conditions has many possible outcomes for 

European agriculture and its conflicts. First, increasing competitiveness is contributing to changing 

agricultural practices in existing cropping and animal husbandry systems. For example, the number of 

farms in Europe has continued to decline and farm size has increased (Eurostat, 2021). Associated with 

this, there has been an increase in intensive practices such as agrochemical usage, which appears not to 

have declined recently despite European policy seeking to limit the use of plant protection products 

(EEA, 2018), and a decline in traditional practices such as crop rotation and mixed farming (Marini et 

al., 2011; Stein and Steinmann, 2018). Although the contribution of individual drivers such as 

globalization is unclear, increased competition amongst producers (both within and between agricultural 

products), continues to drive the long-term trend towards more intensive and less environmentally-

sensitive agriculture, as demonstrated both by agricultural statistics (EC DG AGRI, 2021) and accounts 

from within the farming community (Rebanks, 2020). Furthermore, although food processing and other 

phases of food production contribute to environmental damage, life cycle assessment demonstrates that 

the agricultural phase has the greatest impact (Notarnicola et al., 2017). 

A second outcome of globalization and other drivers of change in agricultural practices is that 

particular cropping or animal systems become uneconomic, resulting in, for example, land abandonment 

or the cessation of traditional practices such as transhumance. These trends have been occurring in 

Europe for many decades but globalization may be accelerating them: Perpina Castillo et al. (2018) 

estimate a loss of 3% of agricultural land between 2015 and 2030, but 7% under a more extreme scenario 

with a lack of CAP or other support for extensive farming and tough global competition among 

agricultural products. Thus, international trade and economic conditions within Europe leading to a 

combination of increased intensification and land abandonment may create opportunities for allowing 

natural succession of abandoned farmland (e.g., Broughton et al., 2021), a form of what is now often 

referred to as rewilding, or the expansion of protected areas, perhaps conceived within a policy of land 

sparing, explored later in the paper (Adams 2019; Phalan et al. 2018; Vannier et al., 2019).   

Thirdly, although the focus of this paper is on European agriculture and its impact on 

biodiversity, globalization, particularly the increased global trade in agricultural produce to meet the 

increasing demands of European food consumption, has an impact on biodiversity globally (Crenna et 

al. 2019). For example, trade in cattle and oilseed products to Europe and elsewhere is a major driver of 

recent tropical deforestation (Fehlenberg et al. 2017, Pendrill et al. 2019). Much attention has been 

placed on the potential impacts on biodiversity of oil palm expansion. However, as with other crops, the 

impact depends on what type of land is converted to oil palm, whether, for example, primary forest, 

secondary logged forest or rubber plantation (Koh and Wilcove 2008). 
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As discussed below, the future of European agriculture depends not only on the international 

context but also on the EU’s Common Agricultural Policy (CAP). If farming becomes more influenced 

by international trade agreements, the influence of the CAP on some parts of the agricultural sector 

could be quite significant. Analysis of the impact of removal of CAP support on UK agriculture, for 

example, suggests that net exporters, such as sheep farmers, would be particularly harmed (Hubbard et 

al. 2018). Agricultural policies and practices vary across the world and although European policy 

ensures common standards across the EU, environmental and welfare considerations may be integrated 

in international trade agreements, such as preferential trade agreements (PTAs) (Kolcava et al. 2019). 

Certification could play an increasing role in setting standards for food production in relation to 

biodiversity, for example within organic agriculture. However, organic crop certification systems vary 

between the European Union and elsewhere and the lack of experience, complexity and high cost of 

certification can limit the involvement of small producers in organic farming (Esteves et al. 2021). 

1.2. The new Common Agricultural Policy (CAP) 
 

As seen above, the CAP has had far-reaching structural impacts on conflicts between agriculture and 

biodiversity conservation. The CAP is divided into two pillars. The first pillar consists mainly of general 

income support and market measures, but encompass direct payments that are given to agricultural 

practices  that covers activities related to climate, environment, animal welfare and antimicrobial 

resistance  and contribute to reaching the EU green deal targets (e.g., see  Eco Schemes). The second 

pillar comprises funds addressing more directly actions that can contribute to environmental protection 

e.g., rural development programs, Agri-Environmental-Climate Measures (AECM – see section 2.2.1) 

and payments for organic farming (Pe’er et al., 2020). Despite numerous reforms in the last decades, its 

core – market stabilization and support of food production – has remained remarkably stable. 

Evidence indicates that the CAP has led to biodiversity loss in Europe (Assandri et al., 2019; 

Emmerson et al., 2016; Reif und Vermouzek, 2019) with measures to counter this trend found to be 

largely ineffective (Gamero et al., 2017; Scown et al., 2020). For example, the ecological effects of 

greening (Ekroos et al., 2019; Hristov et al., 2020) and AECM were smaller than expected with regard 

to reversing the trend of biodiversity loss (Pe'er et al., 2017), largely due to an underfunded, insufficient 

and partly equipped second pillar of the CAP, with impractical indicators (European Court of Auditors, 

2020). Another critique on the 2014-2020 CAP relates to direct payments being linked to farm size 

(Heyl et al., 2020), preventing smaller farms from taking a greater role in biodiversity conservation 

(Peeters et al., 2020).  

Although minor changes in distribution measures have been introduced in the post-2020 CAP 

negotiations, direct payments remain linked to farm size, potentially promoting further social 

inequalities. Other changes in the post-2020 CAP include “Eco-Schemes”, or annual payments per 

hectare bound to climate and environmental measures making up 20-30% of the financial budget of the 
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first pillar (Heyl et al., 2020), but critics highlight these are underfunded and compromised by too many 

‘exception’ rules to have a significantly higher impact on biodiversity than the existing greening 

measures. Whilst 40% of the CAP budget is labelled as “climate friendly”, this includes “Payments for 

Natural Constraints” that do not have explicit climate objectives. Finally, Member States have greater 

scope to shape implementation of the CAP through national Strategic plans, but this may reduce 

standards in relation to biodiversity with a possible “race to the bottom” regarding regulations between 

states (Šumrada et al., 2020). Nonetheless, with the new CAP due to start in 2021, predicting the impact 

of the new CAP measure is difficult (Pe'er et al., 2019; Pe'er et al., 2020), as are likely conflicts arising 

from these new measures. 

1.3. Global change 

1.3.1. Climate change 
 

The impacts of climate change on biodiversity influence socio-ecological processes and are already 

giving rise to new biodiversity conflicts. Climate change is rapidly becoming driver of biodiversity loss, 

causing shifts in species’ distribution and altering species abundance, composition and food webs 

(Arneth et al., 2020; Henle et al., 2010; Bellard et al., 2012; Reino et al. 2018; Renner and Zohner, 

2018). For example, warming temperatures have contributed to the emergence of conflicts over the 

conservation of Greenland barnacle geese (Branta leucopsis) and agriculture on the Scottish island of 

Islay (Mason et al., 2018); whilst the upslope shift of climate zones in the Italian Alps is expected to 

intensify conflict between recreation and biodiversity conservation due to an increase in the degree of 

overlap between threatened bird species habitat and the areas most suitable for future ski infrastructure 

(Brambilla et al., 2016).  

Climate change also introduces or intensifies biodiversity conflicts through more indirect social-

ecological interactions such as climate change mitigation measures (Watson et al. 2014; Arneth et al., 

2020). Gasparatos et al. (2017) demonstrated how different renewable energy technologies (e.g., wind, 

solar, geothermal, hydro) link to at least one of the five direct drivers of ecosystem change and 

biodiversity loss identified in the Millennium Ecosystem Assessment namely habitat loss/change, 

overexploitation, introduction of invasive species, pollution and climate change. In this context, it is 

worth noting that in Western Europe, renewable energy facilities under development largely overlap 

with important conservation areas (Rehbein et al., 2020) and also come in competition with agricultural 

land, resulting in conflicts among actors (Hubert et al., 2017). Shifting crops from food to biofuels may 

also have indirect land-use change effects such as the release of sequestered carbon, increased pressure 

on biodiversity, soil, water quality, food prices and supply, concentration of land tenure, displacement 

of workers and local communities, and cultural disruption (Bhatia, 2014; Tamburini et al., 2020). 

Another land-based climate change mitigation strategy, converting diverse natural vegetation to 
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monoculture forestry plantations to capture GHG emissions, may adversely affect biodiversity 

(Shoyama et al., 2013), while also increasing competition for land thereby putting pressure on 

conservation areas, agriculture systems and ultimately food production (Arneth et al., 2020). Mitigation 

of climate change can also result in further intensification of production, often to the detriment of 

agricultural biodiversity, because intensive production tends to have lower GHG emissions when 

measured per unit of product produced (e.g. Ripol et al., 2013).  

Other potential conflicts linked to climate change are the water use efficiency of crops, the 

geographic distribution, seasonal phenology and overwintering capacity of fungi, and the decline in 

agricultural soil fertility (Benaud et al., 2020). Whilst some authors fear these trends may lead to 

increased cultivation of Genetically Modified Organisms (GMO) (Henle et al. 2008), many highlight 

the recent efforts in the collection and development of new cultivars and new technologies around crop 

breeding (Lopes et al., 2015; Raza et al., 2019; Miedaner and Juroszek, 2021). Organic farming along 

with other forms of sustainable farming with reasoned crop rotation and buffer zones may have an 

important role in terms of addressing agricultural soil fertility, by promoting soil C sequestration 

(Diacono and Montemurro, 2010) and biodiversity in the production fields (Schneider  et al., 2014). 

Further measures to promote habitat richness at larger scales will also play an important role in 

maintaining biodiversity (Schneider et al., 2014).  

Some of the examples above illustrate that agriculture is adding another layer of complexity in 

the climate change-biodiversity nexus, with different impacts varying in significance and across Europe. 

Climate change is projected to reduce crop productivity in parts of southern Europe, while improving 

the suitability for growing crops in other parts of Europe, especially in northern Europe. The projected 

increase in extreme weather and climate events is expected to increase crop losses and reduce livestock 

productivity across all regions in Europe (Jacobs et al., 2019). However, certain adaptation measures at 

farm level could have positive effects on climate change mitigation and develop synergies with 

biodiversity conservation, for example through the design of climate change-resilient farming systems, 

the increase in the demand for diversification or the development of agroforestry systems (Jacobs et al., 

2019; Altieri et al., 2015; Isebrands & Richardson 2014).   

 

1.3.2. Nitrogen atmospheric deposition  
 

Although nitrogen is a naturally limiting element for animals and plants in many ecosystems (Vitousek 

and Howarth, 1991), agriculture contributes to the continuous increase of reactive nitrogen (Nr) creation, 

a major threat to European terrestrial biodiversity causing eutrophication in water bodies, reactive 

nitrogen emission into the atmosphere and deposition on ecosystems (Dise et al. 2011; Galloway et al. 

2008). The decline of biodiversity in ecosystems, particularly studied in semi-natural grasslands in 

Europe, is directly linked to this nitrogen pollution (Dupré et al., 2010; Stevens et al., 2004). The 
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mechanism is simple: atmospheric deposition acts as a fertilizer, favoring productive species which 

competitively eliminate slower growing plants. The consequences are diverse: more biomass and growth 

for some productive species such as grasses, fewer flowering plants, with the consequence of 

accommodating fewer pollinating insects – and the ecosystem services they provide. 

While this phenomenon has been recognised as a conservation issue in Europe since the Habitats 

Directive in 1992, reactive nitrogen production has increased tenfold in 100 years, and the trend is 

accelerating, resulting in a situation where although traditional agriculture has created historical species-

rich ecosystems, the intensification of agriculture is on the verge of causing them to disappear through 

an indirect and distant effect. To compound matters, nitrogen "leaks" are numerous throughout 

agricultural processing chains: at the source of fertilizers during their production, around livestock 

buildings and when spreading in fields. The longer the chain, the more numerous the leaks and the harder 

it is to understand the full consequences of these continuous nitrogen inputs on ecosystems. Finally, it 

would appear that interactions with climate change (see previous section) are synergistic, so that the 

changes encountered by ecosystems add up under the effect of the two pressures (e.g. Boutin et al., 

2017). While there is a mobilization of the research communities (see the International Nitrogen 

Initiative (INI); Sutton et al., 2011), the translation into efficient policies is lacking.   

 

1.4. The continuing debate between land-sparing and land-sharing 

 

Surrounding the question of conflicts between agriculture and biodiversity conservation is the 

ongoing debate around ‘land sparing’ (i.e., different landscapes have discrete primary 

objectives, e.g., food production or biodiversity conservation) and ‘land sharing’ (i.e., 

integrating conservation targets into sustainable human land-use, e.g., organic agriculture, 

close-to-nature forestry) (Erz, 1978; Habel et al., 2015; Shackelford et al., 2015; Grass et al., 

2020). As already pointed out by Erz (1978), the different dependencies and sensitivities of 

species on/to agriculture, with many species including threatened ones depending on 

(extensive) agricultural use of the land for their survival (Kleyer et al., 2007; Henle et al., 2008), 

may require a spatially differentiated combination of land sparing and land sharing. However, 

the recently renewed international debate around land sparing and land sharing has led to 

discussions around new approaches for agriculture production, such as sustainable 

intensification and new approaches for biodiversity conservation, such as rewilding, and also 

resulted in new conflicts regarding which option should be adopted and how.   
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1.4.1. Sustainable intensification 
 

Sustainable intensification is considered part of the land sparing approach, according to which 

biodiversity is an environmental good that is potentially valuable for eco-agricultural methods 

(Levidow, 2018), and where increasing yield in a land-sparing context does not systematically imply 

wildlife-unfriendly farming systems (Phalan, 2018). In this context, sustainable intensification has 

attracted much attention as a term that describes management practices or systems “designed to achieve 

higher and/or more stable agricultural yields whilst simultaneously reducing or reversing the negative 

impact of food production on the environment’ (Wezel et al., 2015, Dawson et al., 2019).This means 

producing more from less (Lal et al., 2015) through synergistic opportunities for the co-existence of 

agricultural production and so-called natural capital (Pretty et al., 2018), such as boosting agricultural 

yield potential; improving nutrient use efficiency; enhancing soil fertility, enhancing biodiversity and 

ecosystem services, and minimising greenhouse gas emissions (GHG) (Tilman et al., 2011). While 

sustainable intensification does not refer to any single management practice or system per se (Thomson 

et al., 2019), it can include integrated pest management, conservation agriculture, integrated crop and 

biodiversity, pasture and forage systems, tree incorporation, irrigation management and small/patch 

farming (Pretty et al., 2018; Purvis et al., 2012). Sustainable intensification is expected to bring 

significant benefits to further sustainable development and environmental protection, regarding for 

example the negative effects of bioenergy (Creutzig et al., 2015; Scarlat et al., 2015). To do so, different 

sustainability criteria (e.g., land use efficiency, production life cycle analysis, efficient energy 

conversion technologies) should be considered. For example, introducing non-native but high-yield 

plants to Europe (e.g., Miscanthus sp.) is better for both soil and water quality, and local biodiversity 

than growing current annual crops (Winkler et al., 2020; Haughton et al., 2016). However, according to 

principles for sustainable development, usage of biomass crops from natural species more adapted to 

local conditions and ecosystems, should also be considered (Heinsoo et al., 2011). Another approach 

includes utilisation of biomass mixtures of native grassland perennials from abandoned or degraded 

agricultural lands that provide a reasonable amount of energy with positive environmental impact and 

without conflict relative to competition for food security (Tilman et al., 2006). A potential underutilised 

agricultural source for bioenergy feedstock is the herbaceous biomass from semi-natural grasslands that 

is not required for husbandry feed (Heinsoo et al., 2010; Melts et al., 2019; Herzon et al. 2021). Such 

grasslands are important for biodiversity and provide a broad range of ecosystem services (Kleyer et al., 

2007; Dengler et al., 2014; Bengtsson et al., 2019). Finally, improving the agricultural rotations with 

legumes could provide feedstock for more advanced bio-based products through biorefinery options 

while supporting climate change mitigation (Jensen et al., 2012).  

However, studies have argued that sustainable intensification can lead to diverse socio-

ecological trade-offs across multiple spatiotemporal scales and rarely eliminate those between 

biodiversity and agriculture (Barnet et al., 2016). For instance, even moderate application of nutrients 
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to increase the hay yield from semi-natural grasslands can decreased plant biodiversity (Heinsoo et al., 

2020). Moreover, in the context of industrial agriculture in the global north, crop yield increase due to 

sustainable intensification does not decrease the arable land area at the regional scale (Ewers et al., 

2009), calling into question the assumption that the land ‘saved’ will necessarily increase the area of 

arable land left to biodiversity conservation (Hamant 2020). In addition, from a social sustainability 

perspective, sustainable intensification as a ‘technological fix’ often ignores consideration of 

livelihoods’ sustainability and justice, which implies that vulnerable social groups can suffer 

disproportionately from the abovementioned loss of ecosystem services and trade-offs of sustainable 

intensification (Barnes et al., 2016; Rasmussen et al., 2018; Shackelford et al., 2015). Sustainable 

intensification may also fail in improving actual food security with its focus on food production instead 

of food accessibility (Loos et al., 2014). High yields are a condition for land sparing, and not by 

themselves a particularly effective lever by which to make it happen, implying that other, more effective 

levers such as spatial planning, economic incentives, certification, and strategic deployment of 

infrastructure, knowledge and technology should be considered (Phalan, 2018). 

1.4.2. Rewilding  
 

Farmland abandonment is an important land-use change process in Europe which to-date has primarily 

been concentrated in Eastern and Southern Europe (Estel et al., 2015) and has long been perceived as a 

threat to biodiversity conservation and a trigger to biodiversity conflicts (Henle et al., 2008). With a loss 

of 19% of cropland and 6% of pastures and semi-natural grasslands between 1950 and 2010 (Fuchs et 

al., 2012), due in large part to a decrease in rural population (Navarro and Pereira, 2012), rural 

abandonment has led to landscape and biotic homogenization and loss of valuable species and habitats 

(Honrado et al., 2017). As a consequence, semi-natural vegetation types like some scrublands and 

woodlands have increased and the process of vegetation succession has led to the loss of species-rich 

grassland and other open habitats (Lasanta et al., 2015; Queiroz et al., 2014). The loss of such habitats 

has ecological but also social impacts as the cultural landscapes of Europe are the result of the 

agricultural activities of previous generations and are closely associated with rural inhabitants’ identity 

and sense of place (Agnoletti, 2014; Barnaud et al. 2021; Quétier et al. 2010). In order to preserve 

biodiversity and social aspects in this changing landscape, much of current European policy and 

legislation on biodiversity focuses on land-sharing strategies, with the protection of habitats and species 

characteristic of extensive farmland, through mowing, subsidized grazing, and the maintenance of 

traditional agricultural practices. In recent years there has also been greater recognition that securing a 

future for some High Nature Value (HNV) farmlands will also need to involve improving social services 

in rural communities, designing new uses for HNV goods, and developing new business opportunities 

on HNV farmlands (Lomba et al., 2020) 
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Agricultural and pastoral abandonment can, however, be seen as an opportunity for rewilding 

European landscapes, supporting ecological benefits for both nature conservation and the provision of 

ecosystem services (Ceaușu et al. 2015; Navarro and Pereira, 2012; Perino et al. 2019). As a land sparing 

strategy, rewilding “recognizes that the majority of ecosystems have been modified by humans, but 

identifies opportunities for decreasing the human pressure on ecosystems and restoring the more natural 

biodiversity dynamics and ecosystem services associated with wilderness” (Ceaușu et al., 2015, pp. 

1024).  Rewilding can provoke strong emotional responses to wild nature and wild ecosystems, both 

positive and negative (Holmes et al. 2020). For example, the relatively recent and accelerating expansion 

of large carnivores (mainly wolves) across Europe, seen by some as a conservation success-story (e.g. 

Chapron et al. 2014), has been increasingly controversial (Linnell et al., 2015). For the people living 

and working in areas undergoing rewilding, the return of unfamiliar and potentially dangerous large 

carnivores can be a significant source of conflict due, in part, to increased risk of predation on livestock 

(and valuable game species), its direct and indirect costs, and the resulting individual and social trauma 

(Dorresteijn et al., 2016; Salvatori et al., 2020; Skogen et al. 2017). Rewilding questions the multiple 

worldviews and value for biodiversity and how can we integrating those different values in policies, 

governance systems and political structure (Leventon et al. 2021; Pascual et al., 2021), but also some 

more profound moral and philosophical dimensions, including the appropriate ways in which humans 

should interact with nature (Mace, 2014) 

 

1.5. Social dynamics 
 

The future of European agricultural landscapes and of conflicts between agriculture and 

biodiversity conservation will be greatly affected by social dynamics and broad societal trends, and 

farmers’ willingness and capacity to adapt to these trends. The arrival of a neo-rural population, for 

example, can amplify existing conflicts, bringing new demands for alternative land-uses that focus more 

on nature protection and recreation, and which can come in conflict with locals’ practices and 

expectations (Mann and Jeanneaux, 2009; Phillips, 2005). Urbanization, as another example, has created 

a “distance of the human population from the site and process of food production altering social and 

ethical attitudes pertaining to farming and the use or preservation of nature” (Vanbergen et al., 2020, 

pp. 199), and different dietary expectations and choices such as increased demand for meat due to greater 

economic affluence, or reduced or zero meat-based diets (IPBES, 2019; O’Keefe et al., 2016; Willett et 

al., 2019). These new societal concerns and the values that societies place on food, biodiversity and 

ecosystem functions, goods and services add new complexities and external pressures on farmers’ 

decisions and livelihoods.   
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     Indeed, biodiversity conservation on agricultural land will depend on the capacity and 

willingness of farmers to adapt to environmental conditions and social expectations (Moser and 

Ekstrom, 2010). For instance, under changing climatic conditions farmers might decide to adapt their 

practice by changing their business model (or even stop farming) or changing the location of key 

activities (Vermeulen et al., 2018), which will have different consequences on the landscape. Those 

decisions do not depend solely on technical consideration but are deeply embedded in social aspects, 

such as farmers’ identity and peer pressure (Marshall et al., 2014), but also in the wider agricultural and 

institutional contexts that will create opportunities or limitations for farmers to adapt (Dowd et al., 2014; 

Martin et al., 2018; Park et al., 2012; Vermeulen et al., 2018). Previous studies have shown that 

involving farmers in decision-making as equal participants has often proved difficult. For example, in 

different sustainability assessment frameworks analyzed by Slatmo et al. (2017), farmers have limited 

ability to set the agenda (e.g., to choose the questions in focus and/or indicators calculated). Farmer 

response will often result in difficult trade-offs in their views on their practices, environment, roles, 

responsibilities and social norms which might result in conflict with other actors and their ability to 

participate (Mann and Jeanneaux, 2009). 

When thinking about conflicts between agriculture and biodiversity, it is also important to 

recognize that agricultural systems and farmers are diverse and may range from large agribusinesses to 

small-scale farmers with varied socio-economic status and often diverging values, interests, alliances, 

and power (Coolsaet, 2016; Hervieu and Puseigle, 2013). As mentioned above, in Europe farms are 

disappearing, mostly for economic reasons, with small and medium-scale farms being confronted by 

competition for and appropriation of land and water resources by other actors/sectors, market forces, 

and external factors, such as climate change and disease (Caron et al., 2018). Many farmers live in 

increasingly economically precarious situations, while at the same time not being able to partake in 

direct and empowered forms of participation creating threats to their knowledge and livelihoods. For 

example, despite the key role of large-scale agribusinesses and concentrated supply chains, the public 

identifies farmers as being the most direct cause of environmental damage (Harris and Bailey, 2002). 

This leads to farmers often being simultaneously seen as custodians of the rural countryside and its 

polluters, while their knowledge and contributions can be often marginalized by scientists and industry 

(Fonte, 2008; Rodrigo and Ferragolo da Veiga, 2010). This results in a social malaise within the 

profession reflected through high suicide rates (Deffontaines, 2014), protests (Van der Ploeg, 2020), the 

low number of young farmers (White, 2012) and more hidden struggles related to knowledge and 

recognition (Coolsaet, 2016; Janker, 2019; Pimbert, 2018) (also see the recent report from Copa-Cogeca 

“Farmer’s Confidence Barometer” that show through a survey with 2,500 farmers in Italy, Hungary, 

France and Germany that the feelings of outside criticism is felt differently in different country, with 

France farmer being the most affected) . While this issue is rarely addressed in the literature addressing 

conflict between biodiversity conservation and agriculture, we contend it is part of the deep-rooted 
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nature of the conflict and that future approaches, including those undertaken as part of CAP, should 

better address social justice and equitability between producers, workers and consumers (Feola, 2015). 

Section 2. Existing strategies addressing conflicts between 
agriculture and biodiversity conservation 
 

To halt biodiversity decline in Europe, different strategies and tools have been applied such as the 

implementation of protected areas or the development of agri-environmental schemes. They rely on 

regulation, which involves the creation of legislation and the prohibition or enforcement of certain 

behaviours by law; market-based mechanism which propose economic incentive to changes behaviour 

through different channels; and finally, voluntary non-monetary approaches where farmers are 

encouraged to undertake activities that can benefit biodiversity without financial reward or coercion. 

While those strategies do not directly try to reduce conflicts, they are important as they propose 

protection and practices that reduce the threat on biodiversity and enhance the synergies for biodiversity 

conservation on farmland. Here we review those strategies and principal associated tools and emphasize 

how they can trigger or reduce conflict. We finish this section with a review of participatory processes, 

a strategy promoted to directly address conflict relative to agriculture and biodiversity. 

 

2.1. Reglementary mechanisms 
  

Regulations such as the Nature Directives and Water Framework Directive have been used in Europe to 

protect biodiversity but also to control farmers’ practices, for example through the ban on certain 

pesticides or the establishment of Nitrate Vulnerable Zones (NVZs) under the European Union (EU) 

Nitrates Directive. Here we review two such regulations: the Natura 2000 network; and mitigation 

strategies including biodiversity offsetting. 

 

2.1.1. Evolution of Natura 2000  
 

The Natura 2000 network aims to “enable the natural habitat types and species’ habitats concerned to 

be maintained or, where appropriate, restored at a favourable conservation status in their natural range” 

(Habitats Directive, Article 3(1)). In order to achieve this aim, it consists of Special Protection Areas 

(SPAs) set up under the auspices of the Birds Directive, and Special Areas of Conservation (SACs) to 

comply with requirements under the Habitats Directive. As of 2019, 18% of the EU's territory was part 

of the Natura 2000 network, making it one of the largest networks of protected areas in the world (EU 

barometer, 2021). In spite of notable success-stories (e.g. Princé et al. 2021), there are, however, 
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concerns over the implementation of the network, including insufficiently tailored EU funding 

mechanisms, inadequate monitoring and evaluation systems, and insufficient partnership with local 

authorities and other stakeholders in the Member States (European Commission, 2016; European Court 

of Auditors, 2017).  

The latter concern reflects the slightly unusual characteristic that Natura 2000 is, in theory at 

least, not a network of strictly protected areas but a network of areas managed for the purposes of 

conservation but where certain human activities can be allowed, and even promoted, provided they are 

beneficial to biodiversity (Young et al., 2013). The integration of local actors is therefore not only 

important in securing their help in managing sites, but also in more general acceptance and ownership 

of protected areas and species. However, the top-down, scientifically driven selection of Natura 2000 

sites initially led to widespread resistance to the network (e.g. Alphandery and Fortier, 2001). In Finland, 

for example, the network caused major conflicts between landowners and environmental authorities, 

leading to hunger strikes by forest owners of Karvia (Bergseng and Vatn, 2009) and ultimately affected 

countrywide attitudes towards biodiversity conservation. This trend was repeated in newly accessed EU 

Members states, with conflicts reported in Slovenia, Poland and the Czech Republic to mention a few, 

over restrictions to human activities (e.g. farming, forestry, hunting etc); an increase of bureaucratic 

procedures; ill-defined institutional roles; and conflicts due to a lack of information about Natura 2000 

requirements (Gallo et al., 2018; Maczka et al., 2021; Schneider, 2020). Over the last few years, there 

has been more information on the form public participation is actually taking in the implementation of 

Natura 2000 (e.g. Blondet et al., 2017; Kovács et al., 2017; Young et al., 2012) but doubts remain over 

the long-term acceptance and willingness to engage by stakeholders (Salvatori et al., 2020). This is 

particularly topical as we are increasingly seeing conflicts emerging linked to conservation successes of 

the network now that the Natura 2000 network is getting better established (e.g. Nilsson et al., 2019, 

Bonsu et al., 2019). 

 Looking to the future, a number of commitments and actions regarding nature conservation and 

restoration are outlined in the EU Biodiversity Strategy. As part of this, a key ambition is to enlarge the 

existing Natura 2000 network to 30% of the EU’s land and sea area by 2030, with strict protection for 

areas that have high biodiversity and climate value (European Commission, 2020). The EU’s nature 

restoration law, currently being prepared, is likely to put forward plans to restore degraded habitats and 

ecosystems while contributing to other ecosystem services such as carbon sequestration and disaster risk 

reduction. Considering the challenges of establishing the current Natura 2000 network, it is likely that 

such an expansion of area and ambition will lead to further conflicts, unless lessons are learned from the 

initial selection and implementation of SACs and SPAs.  

 

2.1.2. Mitigation strategies and biodiversity offsets 
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In the past decade in Europe, there has been a move toward the development of mitigation strategies, 

including biodiversity offsetting as a way of halting biodiversity losses caused by the development of 

infrastructure and urbanization. Increasingly, government and corporate policies (e.g. from agri-

businesses) refer to the ‘mitigation hierarchy’ that requires developers, including proponents of some 

agricultural projects, to reduce adverse outcomes for biodiversity through sequentially following four 

steps, the first three of which are to avoid and minimise biodiversity losses, and then, as far as possible, 

restore/rehabilitate areas that were damaged. Avoidance is a crucial first step because rehabilitating or 

replacing many biodiversity features is often either impossible or unfeasible (Bull et al. in press). Only 

after completing the first three steps, should the fourth be taken, which is compensating for any residual 

losses through biodiversity offsetting. When applied as the final step of the mitigation hierarchy, 

biodiversity offsets are typically intended to achieve a net outcome in which there is (at least) ‘no net 

loss’ of the impacted biodiversity as a result of a particular project (BBOP, 2012; Bull et al. 2016; IUCN 

2016). Increasingly though, mitigation policy including ecological compensation, requires project 

developers to achieve more than no net loss, and is framed around net gain objectives (Bull and Brownlie 

2017; Rainey al. 2014; de Silva al. 2019; zu Ermgassen al. 2021). This policy shift towards net gain 

outcomes seems well-timed and neatly aligned with the increasing ambition of the Post-2020 Global 

Biodiversity Framework, where no net loss alone will be insufficient to achieve the biodiversity 

increases called for by 2030 and 2050 (Milner-Gulland et al., 2021). While being a positive evolution, 

it is important to remember that the underlying logic of biodiversity offsets are based on the "polluter-

pays" principle, and not the "beneficiary-pays" such as in the payment for ecosystem or environmental 

services contract. The objective of offsets is not to benefit from the actions implemented by farmers but 

to compensate for the impacts of a development project or program, as part of a regulatory obligation 

(the origin of the process is not voluntary in most cases). 

Those policies directly affect the relationship between agriculture and biodiversity. At the 

beginning, restoration activities aiming at ecological gain for offsets were often conducted on 

agricultural land specifically acquired for this purpose by developers (Le Coent et al., 2017). The result 

was that it directly increased the competition for land availability and potential social conflict with 

farmers; with farmers perceiving these policies as another threat (in addition to urbanisation) causing 

them to lose land. Furthermore, as well as being subject to requirements to mitigate their impacts, 

farmers can also be involved in delivering biodiversity gains aimed at offsetting impacts on biodiversity 

by third-parties (e.g. infrastructure, energy or extractive projects) (Calvet et al., 2019). Farming practices 

that are favourable to certain target species or habitats, often identified in the context of AECM or Natura 

2000 management plans, can be extended in the context of offsets. This is a widely adopted approach to 

offsetting in countries such as Germany and France (Wende et al. 2018). 

The use of contracts between developers and famers in the context of biodiversity offsets include 

different opportunities and challenges. The opportunities identified relate to a lower cost for developers 

than buying land, more flexibility and adaptability due to the contract format in case of environmental 
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or institutional changes, and finally, a better acceptance by farmers as it reduces the pressure on land 

and is an additional source of outcomes for them (Calvet et al., 2019). However, there is also a strong 

limitation regarding the potential for biodiversity conservation. Vaissière et al. (2018) found that farmers 

seemed to prefer measures that were short-term and lacking ambition, that could only compensate for 

temporary impacts on natural or semi-natural environments whose biodiversity has already been 

degraded. One of the main challenges also lies in the possibility to control and monitor the results as 

they are implemented under a contract and no direct management (Calvet et al., 2019). Furthermore, 

some situations even led to windfall effects, meaning that farmers only adopt under those contract 

practices favourable to biodiversity that they would have adopted anyway, which raise serious questions 

on the ecological additionality of the implemented actions, and risks crowding out AECMs (Calvet et 

al., 2019). Finally, while the contract can last 25 years, there is no guarantee from any party that offset 

measures will be sustained, although the ecological damages provoked by the infrastructure will remain. 

Questions then remain on how to best implement such mitigation strategies. The expansion of 

offsetting outside of the Natura 2000 network in the European Union (EU) that occurred in the early 

2010s encountered strong opposition from environmental groups and the business sector (Corbera et al., 

2021). In 2014, the European court of Justice took a landmark decision clarifying the limits of restoration 

action and stopping the potential for flexible mitigation that did not consider the precautionary principle 

(Schoukens and Cliquet, 2016). However, offsetting policies are still present in many European 

countries and are after the drawback due to the European court of Justice decision in 2014, start to be 

included again in national policies  (Corbera et al., 2021). If those policies have to be implemented, 

special attention should be given to not increase the already existing land-use competition on agricultural 

land and integrate a better understanding of the acceptability of such policies by farmers. For example, 

while farmers show economic motivation to enter into such processes, the moral and social norms, 

including their personal opinion on such policies, but also other farmers' decisions, are important 

determinants of participation (Calvet et al., 2019). 

2.2. Market-based mechanism 
  

Environmental regulation can have limited success in positive behavioural change unless combined with 

other approaches, such as market based- mechanisms that use “prices or other economic variables to 

provide incentives for actors to reduce environmental damage, support better environmental practices, 

and prevent the depletion of a natural resource” (Chobotová, 2013, pp.42). In this section, we focus on 

agri-environmental schemes and other market-based mechanisms together with their implications for 

biodiversity conflict. 
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2.2.1. Learning from agri-environmental schemes 

 
Agri-environmental schemes (AES) or, presently, agri-environment-climate measures (AECM) have 

been one of the most important strategies to try to protect and improve biodiversity on agricultural land. 

They can be traced back to 1985 and were conceived as a mechanism to compensate farmers for loss of 

income associated with introducing more appropriate, less intensive management of environmentally 

sensitive areas (Batáry et al., 2015). They are proposed and funded through  the CAP and while they 

became compulsory for all EU Member States in 1992, each Member State designs its own scheme. 

They remain voluntary for land managers, although in the 2014 CAP reform certain management 

practices designed as AES became obligatory for farmers to qualify for their basic subsidy (Pe’er et al., 

2014). The schemes can be considered horizontal, for actions that apply throughout the country, such as 

support for organic management, or zonal if they target areas of high nature value (Batáry et al., 2015). 

They can apply to productive areas, such as arable crops, or non-cropped areas, such as wildflower 

strips, in agriculturally marginal areas or in intensively farmed areas.  

A major criticism of classic management-based AES is that participation rates rather than actual 

environmental benefits are the major indicator of success (Keenleyside et al., 2011; Herzon et al., 2018; 

Reboud et al. this issue). This has led to a new focus away from management based or action-oriented 

schemes, which involve payment for management actions or farming practices that are known to support 

the conservation of biodiversity without a direct link to the outcomes of such action, to result-based 

approaches and payments, which offer payment to farmers who achieve a certain outcome for 

biodiversity conservation (Keenleyside et al., 2014; Herzon et al., 2018, Burton and Schwarz, 2013). 

Results-based schemes have proved successful in the case of specific biodiversity targets, such as lynx 

(Lynx lynx) in Sweden, or national biodiversity priorities (Keenleyside et al., 2014), but do require clear 

biodiversity objectives (and associated indicators) based on the most accurate and up-to-date data. Such 

approaches seem less suited to common farmland biodiversity (but see Arponen et al., 2013) or target 

areas that need restoration or recreation of habitats (Moxey and White, 2014).  

An example of the challenge of management and result-based AES is that of ground nesting 

birds in Europe. Initial awareness of the declines of many European farmland bird species (Donald et 

al. 2001) resulted in efforts to reverse these trends using a range of different tools including legislation, 

economic instruments (e.g. agri-environment schemes) and community-based initiatives (Tanentzap et 

al. 2015). However, data show that many European bird species are still in decline (Inger et al. 2015), 

with agricultural intensification and specialisation likely to still be the major cause of declines (Bas et 

al. 2009). Habitat management through improvement for conservation of agricultural birds is seen as 

the desirable approach but the available data indicate that this has been difficult to achieve through agri-

environment policy. The requirements of ground-nesting species can be complex and therefore, multiple 

strategies may need to be employed to restore populations including the application of systematic, lethal 
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predator control and habitat management as part of community-based initiatives linked with a result-

based approach (McMahon et al. 2020).  

 For AES to work, they need to be palatable to farmers (for example in terms of fit with farm 

practice or payment rates) to effect farmer behaviour change (Brown et al., 2020; Defrancesco et al. 

2008; Sattler and Nagel, 2010). Recent studies show that a result-based approach that increases 

innovation, flexibility and new forms of governance allowed farmers to improve their skills, they felt 

more flexible in their farming choices and perceived the system as fair and respectful of their knowledge, 

which in turn led to longer-term positive attitudinal changes (Moran et al., 2021). This, however will 

also be dependent on providing sufficient farming training and advice on AES implementation (Moran 

et al., 2021; Moxey and White, 2014). Finally, the scale at which AES are implemented will be 

important. AESs often only target action at the individual farm level (Leventon et al., 2017), but 

biodiversity outcomes of AESs are widely agreed to be improved when implemented across a landscape 

scale, requiring farmers to collaborate at larger scale (Arponen et al., 2013; Dallimer et al., 2010; 

Rundlöf et al., 2010). In the Netherlands, Environmental cooperatives have been created to have large 

regional groups of farmers perform AES, improving the scale at which action can be taken and also 

facilitating more generally the farmers intention to participate in collective AES (Van Dijk et al., 2015). 

Such collaboration can also lead to improved local social capital (Moran et al., 2021). Research has, 

however, repeatedly advocated the need for better spatial targeting, payment differentiation (e.g. 

Arponen et al., 2013) and monitoring and shown the potential of hybrid approaches that combine results-

based payment with payments for supporting actions (Herzon et al., 2018). 

Such approaches highlight the importance of trust between farmers and institutions, the lack of 

which can act as a strong barrier to farmer involvement in such schemes (Herzon et al., 2018). 

Furthermore, disputes can occur related to the perception of the different participants on how well results 

have been achieved, on which the payment depends. To avoid those potential conflicts, it is crucial then 

to involve all participants (farmers, NGOs, researchers, institutions) throughout the whole process, 

based on best practice in participatory policy process. Careful consideration should also be taken on 

developing ‘fair’ mechanisms to address conflict (Klenke et al., 2013; Herzon et al., 2018). Bringing 

different types of knowledge together, framing situations for joint learning and planning in a collective 

manner, and engaging civil society organisations are all essential elements (Bruckmeier and Tovey, 

2008; Meyer et al., 2016). Taking the example of ground-nesting birds again, this could translate into 

farmers and agricultural ecologists contributing knowledge on the importance, functional or otherwise, 

of bird species to align their conservation with human imperatives (Young et al., 2020), but also setting 

up discussion for a with various stakeholders to allow an open dialogue to facilitate transparent actions 

for the benefit of these species while still maintaining agricultural production. By doing so, AES 

schemes can go further than being perceived as a tool for biodiversity conservation resulting in them 

also being seen as a threat to agricultural practice. Instead, AESs need to be seen as part of the 

composition of modern-day, European agriculture, facilitating the existence of both farming 
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communities and biodiversity and being used to contribute to socio-economic co-benefits by building 

community cohesion and multi-party networking around agricultural land-use (Herzon et al., 2018).  

 

2.2.2. The potential of other market-based mechanisms 
 
One strong potential to obtain income in recognition of efforts for biodiversity conservation is through 

agri-tourism, a growing trend in Europe (Potočnik Slavič and Schmitz, 2013; Streifeneder and Dax, 

2020). While some farms have embraced this new revenue stream, others resent the pressure leading to 

the need for diversification, including economic struggle and agricultural system erosion (Di Domenico 

and Miller, 2012). Furthermore, the arrival of tourism in rural areas often can lead to other social 

conflicts relative to the multi-use of landscape (e.g. Potet et al, 2021). While having a real potential to 

bring incentives for farmers to adopt practices that ensure the long-term conservation of the biodiversity 

and landscape on which the agritourism rest, appropriate implementation and monitoring is essential. 

 Eco-labelling and certification are other tools that can create economic incentives by 

recognizing those who preserve biodiversity. Such instruments can have a positive influence on 

conflicts, creating closer cooperation between consumers, farmers and private actors, and creating a 

sense of partnership and shared responsibility for biodiversity conservation (Baker and Eckerberg, 

2008). They can also constitute a mechanism for allowing new forms of governance to emerge by 

improving the role for non-state actors (businesses, NGOs). However, their effectiveness at delivering 

real biodiversity effect can be low as demonstrated by a screening of 54 regional, national and 

international standards for the food sector and requirements of food companies for their supply 

chain (Global Nature Fund, 2017)Furthermore, there is the risk that farmer’s behaviour change is 

dependent on continued consumer demand for certified wildlife-friendly farming, and questions over 

whether such initiatives only reach farmers with pre-existing sympathetic behaviours toward 

biodiversity (De Snoo et al., 2013). 

2.3. Exploring voluntary non-monetary approaches 
 

Concern that regulatory or market-based approach may discourage actors taking an active approach to 

environmental stewardship has led to increased interest in shifting farmers’ extrinsic motivations for 

undertaking environmental management activities to more intrinsic ones to ensure sustained and 

widespread biodiversity outcomes (Mills et al., 2018.; Runhaar et al., 2018; Santangeli et al., 2016; van 

Dijk et al., 2016). A large majority of farmers conduct self-initiated conservation activities on their 

farmyards and fields and their motivation to do so differ from those with economic incentives. Research 

to understand the motivation of farmers towards voluntary non-monetary approaches suggests that 

predictors of farmers’ intentions include self-identity, attitude, perceived social norms and perceived 
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personal ability as well as farm size, the quality of the surrounding area and the absence of external 

constraints (Runhaar et al., 2018; van Dijk et al., 2016).  

  

The recent interest in exploring voluntary, non-monetary approaches suggest that a number of actions 

could be potentially implemented that would support biodiversity. As those actions are bottom up and 

decided directly by farmers, their potential lie also in the fact that there is little chance that such action 

can create conflict, and instead highlight the potential synergies between agriculture and biodiversity 

conservation. In the future, it will be important then to diffuse information around those actions and 

encourage the potential for role models. 

 

2.4. Participatory approaches 
 

Over the last few decades, participatory processes have become one of the most prevalent 

mechanisms in efforts to manage conflicts over biodiversity objectives, and achieve the sustainable 

management of natural resources (Agrawal and Gibson, 1999; Aldashev and Vallino, 2018; Klenke et 

al., 2013). Prior to their development, dominant tactics were to lead from the top-down, or ‘command-

and-control’ – where decisions were technocratic, driven by ‘rational’ experts (Villamayor-Tomas et al., 

2019). Such approaches alienated and marginalised local voices, engendering resistance, non-

compliance and ultimately the further loss of biodiversity (Agrawal and Gibson, 1999; Brown et al., 

2020; Kohler and Brondizio, 2017). There are now multiple arrangements that can be used as learning 

experience to approach participatory process relative to agriculture and biodiversity, including (but not 

limited to) co-management (Butler et al., 2015), collaborative contracts under AES (Westerink et al., 

2017), knowledge co-production (Ainsworth et al., 2020), multi-stakeholder fora (Kusters et al., 2018), 

innovation platforms (Dabire et al., 2017), Integrated Conservation and Development Projects (ICDPs) 

(Aldashev and Vallino, 2018) and Community-Based Natural Resource Management (CBNRM) 

(Nelson et al., 2021).  

The central concept of these approaches is the involvement of multiple stakeholders – 

particularly non-state actors – in the decision-making and implementation of conservation strategies to 

enhance their legitimacy and relevancy, and achieve mutual understanding (Méndez López et al., 2020), 

enhanced rule compliance (Newig et al., 2018; Sanginga et al., 2004) and social learning (Johnson et 

al., 2012; Van der Wal et al., 2014). In some cases, such efforts have proved successful at bringing 

groups together and stimulating constructive discussion and cooperation (Dabire et al., 2017; Mathevet 

et al., 2014). For example, AES compensation payment under the CAP is now open to groups of farmers, 

with an expectation that more collaborative groups of farmers should emerge to enhance landscape 

approach and hence biodiversity conservation (Westerink et al., 2017). 
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 However, scholars have criticised participatory approaches and the assumptions on which they 

are based (e.g. López-Bao et al.  2017). Firstly, participatory approaches may be less effective unless 

deep-rooted inequalities such as power imbalances and politics between stakeholders are addressed (Von 

Essen and Hansen, 2015). In the case of conflicts over the conservation of large carnivores, farmers 

highlighted the need for a deeper and mutual understanding of issues prior to any implementation of 

participatory processes (Salvatori et al., 2020). Secondly, there is often too little consideration on how 

participatory processes are governed (Hodgson et al., 2020), with processes still often initiated and 

implemented by governments, corporations and international NGOs, and so still effectively top-down 

models, skewed towards the interests of the organisers (Agrawal et al., 2008). Velten et al. (2018) 

propose that for better biodiversity outcomes in agricultural landscapes, we should move toward a 

blended governance approach where decisions on objectives take place in a top-down, centralized 

manner and for ecologically defined units, while decisions on achieving the set targets are taken in a 

bottom-up, decentralized manner within existing administrative boundaries. However, as highlighted by 

the authors, this proposition does not answer all the questions and issues related to the degree of 

stakeholder participation in decision-making. In fact, participatory processes can suffer from issues such 

as the recentralisation of state power, corruption, co-optation and elite capture – especially in non-

democratic countries (Bluwstein et al., 2016). Thirdly, problems arise when those participating are not 

fully representative of the whole community, thereby excluding key voices. For example, there may be 

selective inclusion of actors who adopt a more ‘neutral’ stance, are more compliant and less ‘extremist’ 

to create an illusion of success or consensus (Salvatori et al., 2020; Grey and Kuokkanen, 2019). In other 

cases, key voices remain unidentified due to social or cultural constraints (De Pourcq et al., 2019), or 

self-exclusion (Hodgson, 2018). During participatory processes on wolf management in Italy and Spain, 

farmer unions holding an anti-wolf platform declined to participate (Salvatori et al., 2020). Self-

exclusion by certain actors can be due a wish to avoid conflicts, or due to a lack of real outcomes from 

previous processes causing stakeholders to disengage (Young et al., 2016). 

Based on the above, scholars are now increasingly calling for more grass-roots approaches to 

participatory conservation to address these issues. This includes not just involving local actors but also 

empowering them to make decisions, and have a hand in the design of the process itself to identify all 

relevant stakeholders and who represents them (Fisher et al., 2020). Further, significantly more 

evaluation and long-term analyses of participatory approaches are needed to assess shortcomings, learn 

from mistakes, and adapt (Cox et al., 2020). 

 

Section 3. Emerging approaches and the future of 
biodiversity conflicts in agriculture 
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Reducing future negative consequences of conflicts between agriculture and biodiversity will be a 

priority to ensure sustainable food systems and the conservation of biodiversity in Europe. Firstly, only 

addressing conflict through the lens of the agricultural technical solutions such as new sustainable 

practices, will not be sufficient and we need more holistic approaches that strive for multiple synergistic 

socio-ecological-technical goals. Secondly, we might avoid or manage early conflict through the 

implementation of true partnerships, in which mutual understanding, trust and knowledge exchange 

reduce the likelihood and impacts of conflict. Thirdly, we might use points of conflict to highlight issues 

of contention and then undertake processes of conflict transformation to address underlying drivers of 

conflict and overcome the challenges faced by individuals and groups, achieving better instrumental and 

substantive benefits as a result. We explore some examples of each of these strategies in this section. 

 

3.1. The rise of agroecology 
 

Agroecology was first introduced as an agronomic and technical alternative to conventional agriculture 

(Wezel et al., 2009) seen as replacing input-intensity through knowledge-intensity and biodiversity-

based practices (Altieri and Nicholls, 2012). Agroecology can include a wide range of practices such as 

crop diversification, agroforestry, crop-livestock integration, the reintroduction of natural and semi-

natural landscape elements at field or farm-level (hedgerows, woodland, grassland) (Altieri et al., 2015). 

Such practices have been advocated as a potential solution to support biodiversity. For example, the 

(re)integration of natural or semi-natural landscapes elements provides valuable ecosystem services, 

especially biological control, pollination, and soil conservation (Holland et al., 2017), while reduced or 

no-tillage practices can improve soil biodiversity, water retention and carbon storage (Thiele-Bruhn et 

al., 2012). In the Mediterranean region, farm diversity also reduces vulnerability of regional yields to 

climate variability (Reidsma and Ewert, 2008)..  

However, the reason that agroecology is emphasized here as a pathway that would allow an 

improvement in how we approach conflict between agriculture and biodiversity is because agroecology 

is more than a set of agricultural practices and goes further than an alternative path to conventional 

farming. Many perceive it as a science, practice and movement that reconfigures and establishes new 

linkages between knowledge, practice, and power (Pimbert, 2015; Wezel et al., 2009). This is reflected 

in important movements in Europe around food sovereignty and access to land and seeds that try to 

include social and political aspects such as autonomy, self-sufficiency, redistribution of power, bottom-

up place-based organization, and equal access to decision making, to ultimately achieve social-

ecological innovations and sustainable food systems (Anderson et al., 2019; Olsson et al., 2017). In 

opposition to other labelling such as organic farming or movement such as rewilding that concentrate 

on practices or tools and strategies to improve biodiversity conservation, agroecology questions the 
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structure of the entire food system by trying to reduce dependence on corporate suppliers of external 

inputs and distant global commodity markets and deepening democracy.  

Going further, concepts like “political agroecology” (De Molina et al., 2019) can help promote 

agroecology as part of a European-wide conflict reconciliation strategy, combining regulatory 

approaches but also incentives and participatory approaches. Agroecological diversification strategies 

often include a commitment to multi-stakeholder participatory approaches. It encompasses a more 

radical, transformative potential championed by grassroots initiatives and peasant movements (De 

Schutter, 2010), emphasizing the democratization of food systems, the rights and autonomy of farmers, 

food sovereignty, and encouraging collective and peer-based learning (Anderson et al., 2019). These 

bottom-up initiatives can steer new developments in agronomic science centred around biodiversity-

based innovation and knowledge sovereignty (Coolsaet, 2016).  

Making agroecology mainstream, however, remains a challenge. As part of its draft Regulation 

of CAP Strategic Plans in June 2018, the European Commission proposed the introduction of ‘eco-

schemes’, a new mandatory mechanism aiming at “incentivizing and remunerating the provision of 

public goods by agricultural practices beneficial to the environment and climate” (EC 2018). Going 

beyond practices specifically covered by EU policy instruments (organic farming, integrated pest 

management), a more recent document written by the commission prominently features agroecology, 

and lists a series of practices (crop rotation, low-intensity livestock, permanent grassland, etc.) which 

are explicitly flagged as contributing to the protection of biodiversity (EC 2021). Among EU member 

states, however, France is the only country to currently have an official strategy for an agroecological 

transition (Lampkin et al., 2020). In addition, while an increasing number of universities and research 

institutes in Europe conduct research or provide teaching on agroecology (Wezel et al., 2018), 

agroecological innovation at farm and field-level suffers from unfavourable public policies, path-

dependency and lock-in mechanisms (Stassart and Jamar, 2008), as well as unbalanced funding 

opportunities (Vanloqueren and Baret, 2009).  

To amplify agroecology in Europe in the coming years, policy development will be crucial and 

formal institutions will have to support participatory governance processes, co-production of knowledge 

and agroecological, individual and collective, initiatives (Anderson et al., 2019). Institutions and 

associated policies will have to act against land grabbing and land restructuring and ensure equitable 

access to natural resources (Castro-Arce and Vanclay, 2020), which is an important incentive for 

farmers, communities, and territorial networks to engage in long-term agroecological approaches 

(Anderson et al., 2019). Finally, such a transition will require a fundamental cultural and philosophical 

shift in what has been perceived to be a productive and efficient agriculture, not just by farmers, but by 

society as a whole.  

3.2. From participation to partnership 
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In light of the importance of the social dimensions of conflicts surrounding agriculture and biodiversity 

conservation, engaging different actors to co-create conflict prevention or management strategies is 

critical, with a shift from participation to partnership offering one potential solution. Different forms of 

participatory approaches (see section 2.4), along with knowledge exchange and effective 

communication, have long been promoted to address conflicts between biodiversity conservation and 

agriculture. Since superficial or poor implementation of participation can actually exacerbate conflict 

(Von Essen and Hansen, 2015), more empowering forms of participation have recently been emphasized 

including partnership (Gavin et al., 2018), defined as “collaborative arrangements in which actors from 

two or more spheres of society (state, market and civil society) are involved in a non-hierarchical process 

through which these actors strive for a sustainability goal” (Glasbergen, 2007, pp.2) 

 Partnerships enable strong, pluralistic forms of governance, especially across state and non-state 

actors, and recognize not only the environmental parameters of sustainability, but also the need to 

structure governance around relationships (Glasbergen, 2007). Motivations for partnerships include 

perceived collaborative advantage or the threat of a hierarchical decision (Singleton, 2000). For 

example, a public-private partnership was set up between a state conservation agency and local farmers 

in Norway when the former wanted to impose the National Conservation Act (Hovik and Edvardsen 

2006). Partnerships linking biodiversity and agriculture could integrate, for example, initiatives between 

farmers, consumers and agri-businesses that would promote best practices for biodiversity conservation 

but also higher standards of living and rural developments for farmers, building awareness and trust and 

reducing the negative perception consumers can have of farmers. The success of such partnerships 

depends on actor types and relationships, the structure and phase of the partnership and the goals and 

context of the partnership (Glasbergen, 2007). 

Partnerships are explicit in the UN Sustainable Development Goals (SDGs), with SDG17 

focusing on partnerships to achieve the Transformative Agenda 2030 (UN, 2015). This global agenda 

could support greater partnerships across Europe to create more coherence across the different policies, 

sectors and scales regarding agriculture and biodiversity conservation. Institutional fragmentation is a 

current challenge, with the EU administration composed of sectoral directorates responsible for different 

aspects such as agriculture, forestry and biodiversity conservation, and often little coordination amongst 

separate national agencies and private landowners (Hodge et al., 2015). To address incoherent land-use 

policies both across and within sectors, linkage needs to be made between top-down legislation at the 

EU level, with coordination at the national level and bottom-up needs and preferences incorporated at 

more local levels (Burrascano et al., 2016). Finally, synergies and overlap with biodiversity conservation 

could be accentuated between policies. Henle et al. (2013) propose, for example, an overarching system 

for biodiversity monitoring prioritization that integrates the common and divergent needs of different 

policies. 

Partnership also requires implementation and collaboration according to good practice at a local 

level. Good practice for community conservation (e.g. the PARTNERS (Presence, Aptness, Respect, 
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Transparency, Negotiations, Empathy, Responsiveness, and, Strategic support) principles proposed by 

Mishra et al. 2017), can be adapted to develop local scale partnerships addressing conflicts between 

agriculture and biodiversity conservation. For example, ‘respect’ could support a recognition of local 

farmers and other local actors as part of the solution, not part of the problem, enabling them to be equal 

and autonomous partners rather than aid beneficiaries (see also Vermeulen and Sheil, 2007). The goals 

and purpose of the proposed partnership should be established at the beginning of the process to ensure 

‘transparency’ (Mishra et al., 2017). Integrative ‘negotiations’ could allow discussion and agreement on 

the design and the implementation of decisions, for example in result-based payment AESs to ensure 

farmers’ implementation (Moran et al., 2021). ‘Empathy’ requires potential partners to understand the 

situation from each other’s’ points of view, for example, external agencies recognizing increasing 

pressures on farmers, which preclude them seeing biodiversity conservation as a priority (see 

Deffontaines, 2014). ‘Responsiveness’ would enable timely and creative seizing of new opportunities 

and synergies, such as the Nature Based Solutions and agroecological approaches described above. 

Finally, ‘strategic support’ would ensure that processes and contracts are suitable for different scales 

and allow for more fluid, nimble local organizational structures (White and van Koten 2016).   

Partnerships are, however, not always an easy, effective or fair solution to conflicts. Power 

asymmetry is a potential risk when establishing partnerships across state and civil society or across 

national and local scales (Mercer 2003). Context and local situation are important. As seen previously, 

while rewilding might be possible in some areas of land abandonment, when strong cultural attachment 

to the landscape exists (Linnell et al., 2015), rewilding partnerships might not always be the best 

approach. Representation and capacity can also limit some partners in contributing effectively and 

equally (White et al., 2018).  Given the above reflection on participation, and acknowledging that 

partnerships are no panacea, the move from participation to partnerships processes may be an important 

step forward in addressing conflict between agriculture and biodiversity conservation through genuine 

multi-sectoral partnerships at different scales. 

 

3.3. From conflict resolution to conflict transformation  
 

Conflict is often seen as a problem that needs to be resolved through compromise and consensus (Kenis 

et al., 2016). However, ignoring conflicts or resolving them superficially through a technical or 

managerial solution may lead to reproducing inequitable social-ecological outcomes across society, time 

and space (Bennett et al., 2019; Blythe et al., 2018; Kenis et al., 2016). Often, in the conflict between 

agriculture and conservation, responses focus on the conflict episode rather than the underlying 

relational and structural factors (Redpath et al., 2013; Rodríguez et al., 2019; Harrison and Loring, 

2020). In agriculture, a conflict episode would be a wolf attack on sheep while the underlying factors 

would be the feeling of disempowerment of rural people and their fear of losing their way of life (Skogen 
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et al., 2008). Without ignoring short-term responses to conflict episodes (referred to as conflict 

resolution processes), conflict transformation proposes a long-term process that can address underlying 

factors and generate greater justice in relationships and social structures and avoid recurrence (Lederach, 

2003). 

Conflict transformation originated in peace studies, and sees conflict as a catalyst for social 

change by rendering injustice visible and signaling necessary changes in society (Lederach, 2003). As 

an analytical approach, it provides tools to understand conflict dynamics and the multiple levels in which 

it is expressed: in people, in relationships, leadership forms, organizations, political systems, the 

construction of narratives, and in cultural frameworks. Central to this view of conflict transformation is 

that conflict itself is a dynamic, continuously evolving phenomena, where incidental disputes are 

expressions of more deep-rooted, systemic issues and symptoms of unsatisfied needs and 

marginalization (Madden and McQuinn, 2014; Rodríguez and Inturias, 2018). Skrimizea et al. (2020) 

proposed conflict transformation as an approach to a more sustainable agriculture. One of the key aspects 

of conflict transformation is the importance of power as an underlying cause of conflict (Skrimizea et 

al., 2020), an issue well covered in the context of agriculture, both at EU level with the CAP designed 

around large landowners and industrial agriculture (Toma et al., 2021, Leventon et al., 2021), and at 

national levels of governance (e.g. Balázsi et al, 2019), leading to the need for an increased “balance of 

powers […] to ensure that the system is not overly reliant on a few actors at either local or supranational 

level giving particular priority to biodiversity conservation” (Leventon et al, 2019). 

We propose therefore that explicitly bringing the conflict transformation lens into the way we 

approach conflict between agriculture and biodiversity will help us address the power imbalance. Many 

methodologies are proposed to try to address plural values, such as deliberative approaches (Lliso et al., 

2020), co-creation and co-design of research (Mauser et al., 2013) and co-production of knowledge 

(Wyborn et al., 2019), sustainability scenario building (Raudsepp-Hearne et al., 2020) or visioning 

desirable futures (Wiek and Iwaniec, 2014). However, all those processes are subject to power 

imbalance. To overcome power asymmetries will require strengthening the capacity of vulnerable actors 

to transform conflict and create the conditions for more symmetrical and horizontal intercultural 

dialogue (Rodríguez and Inturias, 2018). As mentioned before, there is a growing social malaise in 

agriculture, with many farmers feeling marginalized from other farmers and the rest of society. Building 

capacity to overcome internal differences among farmers could be an important step to clarify local 

perspectives and knowledge and strengthen local actors’ capacity to engage toward long-term solutions 

to reconcile agriculture activities and biodiversity conservation (Skrimizea et al., 2020). Global market 

and globalization, sometimes accentuated by European treaties, also lead to the marginalization of 

different initiatives that try to ensure biodiversity conservation at a more local scale. To use power as a 

force for conflict transformation, institutions should also support the empowerment of local actors, 

through inclusive and safe processes for deliberation and actions that enhance people’s capacity to 

engage (Pimbert, 2015). 
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Conclusion  
 

With continued biodiversity loss and agriculture facing increasing pressures, this paper provides a short 

review of drivers of change in agriculture, and some of the mechanisms put in place to address these 

drivers, before highlighting how we can learn from these to prepare for the future. The paper highlights 

that the economic conditions faced by farmers are a driving force behind the impacts of agriculture on 

biodiversity, both negative and positive. International trade is a significant component of the economics 

of food production so that globalization and neoliberalization are important factors. The response to 

globalization in the way that food is produced, particularly through sustainable intensification, and the 

policy environment provided by the CAP are critical to the relationship between agriculture and 

biodiversity. However, based on past trends, the biodiversity decline continues to be insufficiently 

addressed in the past and current CAP and no sufficient structural mitigation has been provided. In 

addition, social inequality in the farming sector is not mitigated through the CAP, which will heighten 

the pressure on small scale farms in future conflicts. It seems likely that farmers will still be under 

increased and conflicting pressure from market and conservation drivers.  

 Important global changes, such as climate change and nitrogen pollution, are also affecting 

agriculture and biodiversity in Europe as well as the inherently socio-political and multi-scalar nature 

of adaptation planning. Climate change adaptation processes in agriculture include diverse worldviews 

and framings of different actors (from scientists to farmers and policy makers), collectives and 

institutions; contested objectives (values and development priorities); diverse and unequally valued 

knowledge; asymmetric power relations; institutional legacies and policy frameworks; and multiple 

spatiotemporal scales. Adaptation planning as well as biodiversity conservation strategies that do not 

engage with such socio-political aspects and fail to intertwine adaptation with social justice, can 

exacerbate social vulnerabilities and ignore trade-offs embedded between local systems and global 

priorities.  

 Other trends are emerging, that, if managed well, could decrease conflicts around agriculture in 

Europe. In relation to the land sharing and land sparing debate, a useful strategy for addressing 

biodiversity conflict and optimal landscapes could be a mix of those land-use strategies. Such an 

approach, however, should recognize the blurred border between wild and domestic species and habitats 

in Europe, and be adaptive, pragmatic and vary in time and space. It will also require the development 

of evidence-based frameworks for optimal spatial combinations of land sparing and different shades of 

land sharing as well as considering the diverse actor perspectives in mobilizing policies and governance 

mechanisms capable of successfully implementing those. 
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To address the above drivers of change, it will be important for conflicts between agriculture 

and biodiversity to be recognized as multi-faceted symptoms of past and current underlying factors that 

go beyond specific disputes around biodiversity conflict. It is also necessary that regional and local 

trade-offs between biodiversity conservation and yield improvement for the different land-use strategies 

are made transparent and are negotiated. Finally, explicit and measurable conservation targets have to 

be integrated into local, regional and international agricultural policies to avoid biodiversity 

conservation being considered as a by-product of other policies, such as on sustainable intensification.  

In addition, continued use of existing and new strategies used to address the relationship 

between biodiversity and agriculture (reglementary, market-based, voluntary non-monetary and 

participative process) all highlight the importance of  adopting a structured and partnership approach 

that involves researchers, managers and stakeholders, and includes monitoring, adaptive management, 

economic and social assessments, as well as the development of a conflict reconciliation plan at an early 

stage will be essential – especially as land use changes emerge based on changing social structures. New 

approaches such as agroecology, partnerships and conflict transformation all emphasise the need for 

stronger bridges between practice, science and politics, creating a movement from “working with 

others” to “working together” that tackles deep rooted dimensions of conflict, including power 

asymmetries and dynamics, with conflict seen as natural and a positive opportunity for transformation. 

In Europe, both the survival of farming and biodiversity are closely interrelated, and working on 

common ground and shared vision will be essential for the future of agriculture.  

Acknowledgment 
This work was supported by the French ‘Investissements d’ Avenir’ program, project ISITE-BFC 
(contract ANR-15-IDEX-0003). 

References  
 

Adams, W. M. (2019) Geographies of conservation III: Natures spaces, Progress in Human 
Geography, 44(4), pp. 789-801. 

 
Agnoletti M. 2014. Rural landscape, nature conservation and culture: some notes on research 

trends and management approaches from a (southern) European perspective. Landscape and Urban 
Planning 126:66–73. https://doi.org/10.1016/j.landurbplan.2014.02.012 

 
Agrawal, A., Chhatre, A. and Hardin, R. (2008) 'Changing governance of the world's forests', 

science, 320(5882), pp. 1460-1462. https://doi.org/10.1126/science.1155369 
 
Agrawal, A. and Gibson, C. C. (1999) 'Enchantment and disenchantment: the role of community 

in natural resource conservation', World development, 27(4), pp. 629-649. 
 
AGRI, E. D. (2021) Agri-Food Markets. 

https://agridata.ec.europa.eu/extensions/DataPortal/agricultural_markets.html: European Commission 
2021). 

https://doi.org/10.1016/j.landurbplan.2014.02.012
https://doi.org/10.1126/science.1155369


 32 

 
Ainsworth, G. B., Redpath, S. M., Wilson, M., Wernham, C. and Young, J. C. (2020) 'Integrating 

scientific and local knowledge to address conservation conflicts: Towards a practical framework based 
on lessons learned from a Scottish case study', Environmental Science & Policy, 107, pp. 46-55. 

 
Aldashev, G. and Vallino, E. (2018) 'NGOs and participatory conservation in developing 

countries: Why are there inefficiencies?', ECARES Working Papers, 2018. 
 
Alphandéry, P.,  and Fortier, A. (2001). Can a territorial policy be based on science alone? The 

system for creating the Natura 2000 network in France. Sociologia ruralis, 41(3), 311-328. 
 
Altieri, Miguel A., Clara I. Nicholls, Alejandro Henao, and Marcos A. Lana. "Agroecology and 

the design of climate change-resilient farming systems." Agronomy for sustainable development 35, no. 
3 (2015): 869-890. https://doi.org/10.1007/s13593-015-0285-2 

 
Altieri, M.A. and Nicholls, C.I., 2012. Agroecology scaling up for food sovereignty and 

resiliency. In Sustainable agriculture reviews (pp. 1-29). Springer, Dordrecht. 
 
Anderson, P.K., Cunningham, A.A., Patel, N.G., Morales, F.J., Epstein, P.R. and Daszak, P., 

2004. Emerging infectious diseases of plants: pathogen pollution, climate change and agrotechnology 
drivers. Trends in ecology & evolution, 19(10), pp.535-544. 

 
Anderson, C.R., Bruil, J., Chappell, M.J., Kiss, C., Pimbert, M.P., 2019. From transition to 

domains of transformation: getting to sustainable and just food systems through agroecology. 
Sustainability 11 (19), pp.1–28. 

 
Arneth, A., Shin, Y. J., Leadley, P., Rondinini, C., Bukvareva, E., Kolb, M., ... & Saito, O. (2020). 

Post-2020 biodiversity targets need to embrace climate change. Proceedings of the National Academy 
of Sciences, 117(49), 30882-30891. 

 
Arponen, A., Heikkinen, R.K., Paloniemi, R., Pöyry, J., Similä, J. and Kuussaari, M., 2013. 

Improving conservation planning for semi-natural grasslands: Integrating connectivity into agri-
environment schemes. Biological Conservation, 160, pp.234-241. 

 
Assandri, G., Bogliani, G., Pedrini, P. and Brambilla, M., 2019. Toward the next Common 

Agricultural Policy reform: Determinants of avian communities in hay meadows reveal current policy's 
inadequacy for biodiversity conservation in grassland ecosystems. Journal of Applied Ecology, 56(3), 
pp.604-617. 

 
Baker, S. and Eckerberg, K., 2008. Economic instruments and the promotion of sustainable 

development: governance experiences in key European states. In In Pursuit of Sustainable Development 
(pp. 72-95). Routledge. 

 
Balázsi, Á., Riechers, M., Hartel, T., Leventon, J., & Fischer, J. (2019). The impacts of social-

ecological system change on human-nature connectedness: a case study from Transylvania, Romania. 
Land use policy, 89, 104232. 

 
 Barnaud, C., Fischer, A., Staddon, S., Blackstock, K., Moreau, C., Corbera, E., ... & 

Eastwood, A. (2021). Is forest regeneration good for biodiversity? Exploring the social dimensions 
of an apparently ecological debate. Environmental Science & Policy, 120, 63-72. 

 
Barnes, A. P., Lucas, A., & Maio, G. (2016). Quantifying ambivalence towards sustainable 

intensification: an exploration of the UK public’s values. Food Security, 8(3), 609-619. 
 

https://doi.org/10.1007/s13593-015-0285-2


 33 

Barnett, A., Fargione, J., Smith, M.P. (2016) Mapping Trade-Offs in Ecosystem Services from 
Reforestation in the Mississippi Alluvial Valley. BioScience 66(3), 223–237. 
https://doi.org/10.1093/biosci/biv181 

 
Bas, Y., Renard, M., Jiguet, F., 2009. Nesting strategy predicts farmland bird responseto 

agricultural intensity. Agr. Ecos. Envir 134, 143-147. https://doi:10.1016/j.agee.2009.06.006 
 
Batáry, P., Dicks, L.V., Kleijn, D. and Sutherland, W.J., 2015. The role of agri‐environment 

schemes in conservation and environmental management. Conservation Biology, 29(4), pp.1006-1016. 
 
BBOP (Business and Biodiversity Offsets Programme) (2012) Standard on Biodiversity Offsets. 

BBOP, Washington, DC, USA. 
 
Bellard, C., Bertelsmeier, C., Leadley, P., Thuiller, W., Courchamp, F., 2012. Impacts of climate 

change on the future of biodiversity. Ecol. Lett. 15, 365–377. 
https://doi.org/https://doi.org/10.1111/j.1461-0248.2011.01736.x 

 
Benaud, P., Anderson, K., Evans, M., Farrow, L., Glendell, M., James, M.R., Quine, T.A., 

Quinton, J.N., Rawlins, B., Jane Rickson, R., Brazier, R.E., 2020. National-scale geodata describe 
widespread accelerated soil erosion. Geoderma 371, 114378. 
https://doi.org/https://doi.org/10.1016/j.geoderma.2020.114378 

 
Bennett, N.J., Blythe, J., Cisneros-Montemayor, A.M., Singh, G.G., Sumaila, U.R., 2019. Just 

transformations to sustainability. Sustainability 11 (14), 1–18. 
 
Bergseng, E., & Vatn, A. (2009). Why protection of biodiversity creates conflict–Some evidence 

from the Nordic countries. Journal of Forest Economics, 15(3), 147-165. 
 

Billen, Gilles, Eduardo Aguilera, Rasmus Einarsson, Josette Garnier, Simone Gingrich, Bruna 
Grizzetti, Luis Lassaletta, Julia Le Noë, and Alberto Sanz-Cobena. "Reshaping the European agro-food 
system and closing its nitrogen cycle: The potential of combining dietary change, agroecology, and 
circularity." One Earth 4, no. 6 (2021): 839-850. 

 
Blondet, M., de Koning, J., Borrass, L., Ferranti, F., Geitzenauer, M., Weiss, G., ... & Winkel, G. 

(2017). Participation in the implementation of Natura 2000: A comparative study of six EU member 
states. Land Use Policy, 66, 346-355. 

 
Blythe, J., Silver, J., Evans, L., Armitage, D., Bennett, N.J., Moore, M.-L., Morrison, T.H., 

Brown, K., 2018. The dark side of transformation: latent risks in contemporary sustainability discourse. 
Antipode 50, 1206–1223. 

 
Bonsu, N.A., McMahon, B.J., Meijer, S., Young, J.C., Keane, A., Ní Dhubháin, A. 2019. 

Conservation Conflict: Managing Forestry versus Hen Harrier Species under Europe's Birds Directive. 
Journal of Environmental Management 252, 109676. 9 pp. 
https://doi.org/10.1016/j.jenvman.2019.109676  http://nora.nerc.ac.uk/id/eprint/525818 

 
Boutin, M., Corcket, E., Alard, D., Villar, L., Jiménez, J.J., Blaix, C., Lemaire, C., Corriol, G., 

Lamaze, T. and Pornon, A., 2017. Nitrogen deposition and climate change have increased vascular plant 
species richness and altered the composition of grazed subalpine grasslands. Journal of Ecology, 105(5), 
pp.1199-1209. 

 
Brambilla, M., Pedrini, P., Rolando, A., Chamberlain, D. E. (2016). Climate change will increase 

the potential conflict between skiing and high-elevation bird species in the Alps. J. Biogeogr. 43, 2299–
2309. doi: 10.1111/jbi.12796 

 

https://doi.org/10.1093/biosci/biv181
about:blank
http://nora.nerc.ac.uk/id/eprint/525818


 34 

Broughton, R., Bullock, J., George, C., Hill, R., Hinsley, S., Maziarz, M., Melin, M., Mountford, 
J., Sparks, T. and Pywell, R. (2021) Long-term woodland restoration on lowland  farmland through 
passive rewilding , PLOS ONE, 16. 

 
Brown, C., Kovacs, E. K., Herzon, I., Villamayor-Tomas, S., Albizua, A., Galanaki, A., 

Grammatikopoulou, I., McCracken, D., Olsson, J., Zinngrebe, Y. 2020. Simplistic understandings of 
farmer motivations could undermine the environmental potential of the Common Agricultural Policy. 
Land Use Policy 101, 105136. https://doi.org/10.1016/j.landusepol.2020.105136  

 
Bruckmeier, K., Tovey, H. (2008) Knowledge in sustainable rural development: from forms of  

knowledge to knowledge processes. Sociologia Ruralis 48, 313–329. 
 
Bull, J.W., Gordon, A., Watson, J.E. and Maron, M., 2016. Seeking convergence on the key 

concepts in ‘no net loss’ policy. Journal of Applied Ecology, 53(6), pp.1686-1693. 
 
Bull, J.W. and Brownlie, S., 2017. The transition from no net loss to a net gain of biodiversity is 

far from trivial. Oryx, 51(1), pp.53-59. 
 
Burrascano, S., Chytrý, M., Kuemmerle, T., Giarrizzo, E., Luyssaert, S., Sabatini, F.M. and Blasi, 

C., 2016. Current European policies are unlikely to jointly foster carbon sequestration and protect 
biodiversity. Biological Conservation, 201, pp.370-376. 

 
Burton, R. J. F., and G. Schwarz. 2013. Result-oriented agrienvironmental schemes in Europe and 

their potential for promoting behavioural change. Land Use Policy 30(1):628-641. 
https://doi.org/10.1016/j.landusepol.2012.05.002 

 
Butler, J., Young, J., McMyn, I., Leyshon, B., Graham, I., Walker, I., Baxter, J., Dodd, J. and 

Warburton, C. (2015) 'Evaluating adaptive co-management as conservation conflict resolution: learning 
from seals and salmon', Journal of environmental management, 160, pp. 212-225. 

 
Calvet, C., Le Coent, P., Napoleone, C. and Quétier, F., 2019. Challenges of achieving 

biodiversity offset outcomes through agri-environmental schemes: evidence from an empirical study in 
Southern France. Ecological economics, 163, pp.113-125. 

 
Castro-Arce, K., Vanclay, F., 2020. Transformative social innovation for sustainable rural 

development: an analytical framework to assist community-based initiatives. J. Rural. Stud. 74, 45–54. 
 
Ceaușu, S., Hofmann, M., Navarro, L.M., Carver, S., Verburg, P.H. and Pereira, H.M., 2015. 

Mapping opportunities and challenges for rewilding in Europe. Conservation Biology, 29(4), pp.1017-
1027. 

 
Chapron, G., Kaczensky, P., Linnell, J. D., Von Arx, M., Huber, D., Andrén, H., ... & 

Boitani, L. (2014). Recovery of large carnivores in Europe’s modern human-dominated landscapes. 
science, 346(6216), 1517-1519. 

 
Chobotová, V., 2013. The role of market-based instruments for biodiversity conservation in 

Central and Eastern Europe. Ecological economics, 95, pp.41-50. 
 
Coolsaet, B., 2016. “Towards an Agroecology of Knowledges: Recognition, Cognitive Justice 

and Farmers’ Autonomy in France.” Journal of Rural Studies 47: 165–71. 
https://doi.org/10.1016/j.jrurstud.2016.07.012. 

 
Corbera, E., Lave, R., Robertson, M. and Maestre‐Andrés, S., 2021. Neoliberal policy refugia: 

The death and life of biodiversity offsetting in the European Union and its member states. Transactions 
of the Institute of British Geographers. 46(2):255-269 

https://doi.org/10.1016/j.landusepol.2020.105136
https://doi.org/10.1016/j.jrurstud.2016.07.012


 35 

 
Cox, T. R., Butler, J. R., Webber, A. D. and Young, J. C. (2020) 'The ebb and flow of adaptive 

co-management: A longitudinal evaluation of a conservation conflict', Environmental Science & Policy, 
114, pp. 453-460. 

 
Crenna, E., Sinkko, T. and Sala, S. (2019) Biodiversity impacts due to food consumption in 

Europe, Journal of Cleaner Production, 227, pp. 378-391. 
 
Czyżewski, B., Matuszczak, A. and Miśkiewicz, R. (2019) Public goods versus the farm price-

cost squeeze: shaping the sustainability of the EUs common agricultural policy, Technological and 
Economic Development of Economy, 25, pp. 82-102. 

 
Dabire, D., Andrieu, N., Djamen, P., Coulibaly, K., Posthumus, H., Diallo, A. M., Karambiri, M., 

Douzet, J.-M. and Triomphe, B. (2017) 'Operationalizing an innovation platform approach for 
community-based participatory research on conservation agriculture in Burkina Faso', Experimental 
Agriculture, 53(3), pp. 460. 

 
Dallimer, M., Gaston, K.J., Skinner, A.M., Hanley, N., Acs, S., Armsworth, P.R., 2010. Field-

level bird abundances are enhanced by landscape-scale agri-environment scheme uptake. Biology 
Letters, rsbl20100228 

 
Dawson, I. K., Park, S. E., Attwood, S. J., Jamnadass, R., Powell, W., Sunderland, T., & Carsan, 

S. (2019). Contributions of biodiversity to the sustainable intensification of food production. Global 
Food Security, 21, 23-37. 

 
Deffontaines, N., 2014. La souffrance sociale chez les agriculteurs : quelques jalons pour une 

compréhension du suicide. Études rurales, 193. Accessed online 07 january 2020 
http://journals.openedition.org/etudesrurales/9988 

 
Defrancesco E, Gatto P, Runge F, Trestini S. 2008. Factors affecting farmers’ participation in 

agri-environmental measures: a northern Italian perspective. Journal of Agricultural 
Economics 59: 114– 131. 

 
De Pourcq, K., Thomas, E., Elias, M. and Van Damme, P. 2019. 'Exploring park–people conflicts 

in Colombia through a social lens', Environmental Conservation, 46(2), pp. 103-110. 
 
De Snoo, G.R., Herzon, I., Staats, H., Burton, R.J., Schindler, S., van Dijk, J., Lokhorst, A.M., 

Bullock, J.M., Lobley, M., Wrbka, T. and Schwarz, G., 2013. Toward effective nature conservation on 
farmland: making farmers matter. Conservation Letters, 6(1), pp.66-72. 

 
Diacono, M., Montemurro, F., 2010. Long-term effects of organic amendments on soil fertility. 

A review. Agron. Sustain. Dev. 30, 401–422. https://doi.org/10.1051/agro/2009040 
 
Dibden, J., Potter, C. and Cocklin, C. (2009) Contesting the neoliberal project for agriculture: 

Productivist and multifunctional trajectories in the European Union and Australia, Journal of Rural 
Studies, 25(3), pp. 299-308. 

 
Dise, N.B., Ashmore, M., Belyazid, S., Bleeker, A., Bobbink, R., de Vries, W., Erisman, J.W., 

Spranger, T., Stevens, C. & van den Berg, L. (2011) Nitrogen as a threat to European terrestrial 
biodiversity. The European Nitrogen Assessment (ed. by M.A. Sutton, C.M. Howard, J.W. Erisman, G. 
Billen, A. Bleeker, A. Grennfelt, H. Van Grinsven and B. Grizzeti), pp. 463-494. Cambridge University 
Press. 

 
Di Domenico, M. and Miller, G. (2012) 'Farming and tourism enterprise: experiential authenticity 

http://journals.openedition.org/etudesrurales/9988
https://doi.org/10.1051/agro/2009040


 36 

in the diversification of independent small-scale farming', Tourism Management, vol. 33, issue 2, pp. 
285- 294. 

 
Donald, P.F., Green, R.E. & Heath, M.F. 2001. Agricultural intensification and the collapse of 

Europe’s farmland bird populations. Proc. R. Soc. Lod. B 268: 25–29. 
https://doi10.1098/rspb.2000.1325 

 
Dorresteijn, I., Milcu, A.I., Leventon, J., Hanspach, J. and Fischer, J., 2016. Social factors 

mediating human–carnivore coexistence: Understanding thematic strands influencing coexistence in 
Central Romania. Ambio, 45(4), pp.490-500. 

Dupré, C., Stevens, C.J., Ranke, T., Bleeker, A., Peppler-Lisbach, C., Gowing, D.J.G., Dise, N.B., 
Dorland, E., Bobbink, R. & Diekmann, M. (2010) Changes in species richness and composition in 
European acidic grasslands over the past 70 years: the contribution of cumulative atmospheric nitrogen 
deposition. Global Change Biology, 16, 344-357. 

 
EEA (2018) Pesticide sales. https://www.eea.europa.eu/airs/2018/environment-and-

health/pesticides-sales: European Environment Agency 2021). 
 
Ekroos, J., Olsson, O., Rundlöf, M., Wätzold, F. and Smith, H.G., 2014. Optimizing agri-

environment schemes for biodiversity, ecosystem services or both?. Biological conservation, 172, 
pp.65-71. 

 
Ekroos, Johan; Tiainen, Juha; Seimola, Tuomas; Herzon, Irina (2019): Weak effects of farming 

practices corresponding to agricultural greening measures on farmland bird diversity in boreal 
landscapes. In: Landscape Ecol 34 (2), S. 389–402. 

 
Emmerson, M.; Morales, M. B.; Oñate, J. J.; Batáry, P.; Berendse, F.; Liira, J. et al. (2016): How 

Agricultural Intensification Affects Biodiversity and Ecosystem Services. In: Alex J. 
 
Erz, W. (1978): Zur Aufstellung von Artenschutzprogrammen. – In: OLSCHOWY, G. [Ed.], 

Natur- und Umweltschutz in der Bundesrepublik Deutschland. Hamburg/Berlin (Parey). Pp. 792-
802. 

 
Estel, S., Kuemmerle, T., Alcántara, C., Levers, C., Prishchepov, A., and Hostert, P. 

(2015).Mapping farmland abandonment and recultivation across Europe using MODIS NDVI time 
series. Remote Sensing of Environment 163, 312-325. 

Esteves, R. C., do Amaral Vendramini, A. L. and Accioly, F. (2021) A qualitative meta-synthesis 
study of the convergence between organic crop regulations in the United States, Brazil, and Europe, 
Trends in Food Science & Technology, 107, pp. 343-357. 

EU barometer. 2021. https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-
barometer Accessed 14/06/2021 

 
European Commission. 2016. Fitness Check of the EU Nature Legislation (Birds and Habitats 

Directives). 
https://ec.europa.eu/environment/nature/legislation/fitness_check/docs/nature_fitness_check.pdf 
(Accessed 14/06/2021). 

 
European Commission (2020). Communication from the commission to the European parliament, 

the council, the European economic and social committee and the committee of the regions. EU 
Biodiversity Strategy for 2030. https://eur-lex.europa.eu/legal-
content/EN/TXT/?qid=1590574123338&uri=CELEX:52020DC0380 

https://doi10.1098/rspb.2000.1325
https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer%20Accessed%2014/06/2021
https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer%20Accessed%2014/06/2021
https://ec.europa.eu/environment/nature/legislation/fitness_check/docs/nature_fitness_check.pdf


 37 

 
European Court of Auditors (2020): Biodiversity on farmland. CAP contribution has not halted 

the decline. Special Report (13). 
 
European Court of Auditors. (2017). More Efforts Needed to Implement the Natura 2000 Network 

to its Full Potential. 
 
European Environment Agency, 2013. EU bioenergy potential from a resource-efficiency 

perspective, European Environmental Agency. 
 
European Environment Agency. 2019. The European environment — state and outlook 2020: 

Knowledge for transition to a sustainable Europe. European Environment Agency 
 
Eurostat (2021) Extra-EU trade in agricultural good. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Extra-
EU_trade_in_agricultural_goods#Agricultural_products:_3_main_groups: Eurostat 2021). 

 
Eurostat, 2018. Land use statistics. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Land_use_statistics. Accessed 10/07/2021 
 
Ewers, R.M., Scharlemann, J.P.W., Balmford, A., Green, R.E., 2009. Do increases in agricultural 

yield spare land for nature? Glob. Chang. Biol. 15, 1716–1726. https://doi.org/10.1111/j.1365-
2486.2009.01849.x 

 
Fehlenberg, V., Baumann, M., Gasparri, N. I., Piquer-Rodriguez, M., Gavier-Pizarro, G. and 

Kuemmerle, T. (2017) The role of soybean production as an underlying driver of deforestation in the 
South American Chaco, Global Environmental Change, 45, pp. 24-34. 

 
Fisher, J., Stutzman, H., Vedoveto, M., Delgado, D., Rivero, R., Quertehuari Dariquebe, W., 

Seclén Contreras, L., Souto, T., Harden, A. and Rhee, S. (2020) 'Collaborative governance and conflict 
management: lessons learned and good practices from a case study in the Amazon Basin', Society & 
Natural Resources, 33(4), pp. 538-553. 

 
Freer-Smith P, Webber J (2015) Tree pests and diseases: the threat to biodiversity and delivery 

of ecosystem services. Biodivers Conserv. doi: 10.1007/s10531-015-1019-0. 
 
Fuchs R, Herold M, Verburg PH, Clevers J. 2012. A high-resolution and harmonized model 

approach for reconstructing and analyzing historic land changes in Europe. Biogeosciences 9:14823–
14866. 

Gallo, M., Malovrh, Š. P., Laktić, T., De Meo, I., & Paletto, A. (2018). Collaboration and conflicts 
between stakeholders in drafting the Natura 2000 Management Programme (2015–2020) in Slovenia. 
Journal for nature conservation, 42, 36-44. 

Galloway, J.N., Townsend, A.R., Erisman, J.W., Bekunda, M., Cai, Z., Freney, J.R., Martinelli, 
L.A., Seitzinger, S.P. & Sutton, M.A. (2008) Transformation of the Nitrogen Cycle: Recent Trends, 
Questions, and Potential Solutions. Science, 320, 889-892. 

 
Gamero, Anna; Brotons, Lluís; Brunner, Ariel; Foppen, Ruud; Fornasari, Lorenzo; Gregory, 

Richard D. et al. (2017): Tracking Progress Toward EU Biodiversity Strategy Targets: EU Policy Effects 
in Preserving its Common Farmland Birds. In: CONSERVATION LETTERS 10 (4), S. 395–402. DOI: 
10.1111/conl.12292. 

 
Gasparatos, A., Doll, C. N., Esteban, M., Ahmed, A., & Olang, T. A. (2017). Renewable energy 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_use_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_use_statistics
https://doi.org/10.1111/j.1365-2486.2009.01849.x
https://doi.org/10.1111/j.1365-2486.2009.01849.x


 38 

and biodiversity: Implications for transitioning to a Green Economy. Renewable and Sustainable Energy 
Reviews, 70, 161-184. 

 
Gavin, M.C., McCarter, J., Berkes, F., Mead, A.T.P., Sterling, E.J., Tang, R. and Turner, N.J., 

2018. Effective biodiversity conservation requires dynamic, pluralistic, partnership-based 
approaches. Sustainability, 10(6), p.1846. 

 
Glasbergen, P. (2007) Setting the scene: the partnership paradigm in the making. In  Glasbergen, 

P., Biermann, F. and Mol, A.P. eds., 2007. Partnerships, governance and sustainable development: 
Reflections on theory and practice. Edward Elgar Publishing. 

 
Global Nature Fund, Lake Constance Foundation, 2017, “Baseline Report: Biodiversity in 

Standards and Labels for the Food Sector,” LIFE; www.business-biodiversity.eu/en/baseline-report. 
 
Grass, I., Batáry, P., and Tscharntke, T. (2020). Combining land-sparing and land-sharing in 

European landscapes. Advances in Ecological Research, 64, 251-303. doi: 10.1016/bs.aecr.2020.09.002. 
 
Grey, S. and Kuokkanen, R., 2020. Indigenous governance of cultural heritage: searching for 

alternatives to co-management. International Journal of Heritage Studies, 26(10), pp.919-941. 
 
Habel, J.C., Teucher, M., Hornetz, B., Jaetzold, R., Kimatu, J.N., Kasili, S., Mairura, Z., Mulwa, 

R.K., Eggermont, H., Weisser, W.W. and Lens, L., 2015. Real-world complexity of food security and 
biodiversity conservation. Biodiversity and conservation, 24(6), pp.1531-1539. 

 
Hamant, O. (2020) Plant scientists can’t ignore Jevons paradox anymore. Nature Plants, 6, 

720-722. 
 
Harrison, H.L. and Loring, P.A., 2020. Seeing beneath disputes: A transdisciplinary framework 

for diagnosing complex conservation conflicts. Biological Conservation, 248, p.108670. 
 
Haughton, A.J., Bohan, D.A., Clark, S.J., Mallott, M.D., Mallott, V., Sage, R. and Karp, A., 2016. 

Dedicated biomass crops can enhance biodiversity in the arable landscape. Gcb Bioenergy, 8(6), 
pp.1071-1081. 

 
Heinsoo, K., Sammul, M., Kukk, T., Kull, T., Melts, I. (2020) The long-term recovery of a 

moderately fertilised semi-natural grassland. Agriculture, Ecosystems & Environment 289, 106744. 
https://doi.org/10.1016/j.agee.2019.106744 

 
Heinsoo, K., Hein, K., Melts, I., Holm, B., Ivask, M. (2011) Reed canary grass yield and fuel 

quality in Estonian farmers’ fields. Biomass and Bioenergy 35(1), 617-625. 
https://doi.org/10.1016/j.biombioe.2010.10.022 
 

Heinsoo, K., Melts, I., Sammul, M., Holm, B., 2010. The potential of Estonian semi-natural 
grasslands for bioenergy production. Agric. Ecosyst. Environ. 137, 86–92. 
https://doi.org/10.1016/j.agee.2010.01.003 

 
Helmer, W., Saavedra, D., Sylvén, M. and Schepers, F., 2015. Rewilding Europe: a new strategy 

for an old continent. In Rewilding European Landscapes (pp. 171-190). Springer, Cham. 
 
Henle, Klaus, Bianca Bauch, Mark Auliya, Mart Külvik, Guy Pe‘er, Dirk S. Schmeller, and Erik 

Framstad. "Priorities for biodiversity monitoring in Europe: A review of supranational policies and a 
novel scheme for integrative prioritization." Ecological Indicators 33 (2013): 5-18. 

 
Henle, K., Kunin, W., Schweiger, O., Schmeller, D. S., Grobelnik, V., Matsinos, Y., ... & 

Settele, J. (2010). Securing the conservation of biodiversity across administrative levels and spatial, 

https://doi.org/10.1016/j.agee.2019.106744
https://doi.org/10.1016/j.biombioe.2010.10.022
https://doi.org/10.1016/j.agee.2010.01.003


 39 

temporal, and ecological scales–research needs and approaches of the SCALES project. Gaia-
Ecological Perspectives for Science and Society, 19(3), 187-193. 

 
Henle, K., Alard, D., Clitherow, J., Cobb, P., Firbanks, L., Kull, T., McCracken, D., Moritz, 

R.F.A., Niemela, J., Rebane, M., Wascher, D., Watt, A. and Young, J., 2008. Identifying and managing 
the conflicts between agriculture and biodiversity conservation in Europe – a review. Agriculture, 
Ecosystems and Environment. 124, pp.60–71.  

 
Herzon, I., Raatikainen, K., Wehn, S., Rusina, S., Helm, A., Cousins, S. and Rašomavičius, V., 

2021. Semi-natural habitats in boreal Europe: a rise of a social-ecological research agenda. Ecology and 
Society. 

 
Herzon, I., Birge, T., Allen, B., Povellato, A., Vanni, F., Hart, K., Radley, G., Tucker, G., 

Keenleyside, C., Oppermann, R. and Underwood, E., 2018. Time to look for evidence: Results-based 
approach to biodiversity conservation on farmland in Europe. Land Use Policy, 71, pp.347-354. 

 
Heyl, Katharine; Döring, Tobias; Garske, Beatrice; Stubenrauch, Jessica; Ekardt, Felix (2020): 

The Common Agricultural Policy beyond 2020: A critical review in light of global environmental goals. 
In: RECIEL. DOI: 10.1111/reel.12351. 

 
Hodge, I., Hauck, J. and Bonn, A., 2015. The alignment of agricultural and nature conservation 

policies in the European Union. Conservation Biology, 29(4), pp.996-1005. 
 
Hodgson, I.D., Redpath, S., Fischer, A., Young, J. 2018. Fighting talk: Organisational discourses 

of the conflict over raptors and grouse moor management in Scotland. Land Use Policy 77: 332–343. 
 
Hodgson, I. D., Redpath, S., Sandstrom, C. and Biggs, D. (2020) The State of Knowledge and 

Practice on Human-Wildlife Conflicts: The Luc Hoffman Institute. 
 
Holland, John M., Jacob C. Douma, Liam Crowley, Laura James, Laura Kor, David RW 

Stevenson, and Barbara M. Smith. "Semi-natural habitats support biological control, pollination and soil 
conservation in Europe. A review." Agronomy for Sustainable Development 37, no. 4 (2017): 1-23. 

 
Holmes, G., Marriott, K., Briggs, C. and Wynne-Jones, S., 2020. What is rewilding, how should 

it be done, and why? A Q-method study of the views held by European rewilding advocates. 
Conservation & Society, 18(2), pp.77-88. 

 
Honrado, J.P., Lomba, A., Alves, P., Aguiar, C., Monteiro‐Henriques, T., Cerqueira, Y., 

Monteiro, P. and Barreto Caldas, F., 2017. Conservation management of EU priority habitats after 
collapse of traditional pastoralism: navigating socioecological transitions in mountain rangeland. Rural 
Sociology, 82(1), pp.101-128. 

 
Hovik, S. & Edvardsen, M. (2006) Private–public partnership: An exceptional solution in nature 

conservation in Norway, Local Environment, 11:4, 361-372, DOI: 10.1080/13549830600785472 
 
Hristov, Jordan; Clough, Yann; Sahlin, Ullrika; Smith, Henrik G.; Stjernman, Martin; Olsson, Ola 

et al. (2020): Impacts of the EU's Common Agricultural Policy “Greening” Reform on Agricultural 
Development, Biodiversity, and Ecosystem Services. In: Applied Economic Perspectives and Policy 42 
(4), S. 716–738. DOI: 10.1002/aepp.13037. 

Hubbard, C., Davis, J., Feng, S., Harvey, D., Liddon, A., Moxey, A., Ojo, M., Patton, M., 
Philippidis, G., Scott, C., Shrestha, S. and Wallace, M. (2018) Brexit: How Will UK Agriculture Fare?, 
EuroChoices, 17(2), pp. 19-26. 

 



 40 

IPBES, 2019. Summary for policymakers of the global assessment report of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. Secretariat of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, Bonn, Germany 

 
Inger, R., Gregory, R., Duffy, J. P., Stott, I., Voříšek, P., & Gaston, K. J. (2015). Common 

European birds are declining rapidly while less abundant species' numbers are rising. Ecology Letters, 
18, 28–36. https://doi.org/10.1111/ele.12387 

 
IUCN (International Union for the Conservation of Nature) (2016) IUCN policy on biodiversity 

offsets. Available at: 
http://cmsdata.iucn.org/downloads/iucn_biodiversity_offsets_policy_jan_29_2016.pdf 

 
Isebrands, J.G.,  Richardson, J.  2014. Poplars and Willows: Trees for Society and the 

Environment. CABI Pubishing, Oxon, England  https://doi.org/10.1079/9781780641089.0000 
 
Jager, N.W., Newig, J., Challies, E. and Kochskämper, E., 2020. Pathways to implementation: 

Evidence on how participation in environmental governance impacts on environmental 
outcomes. Journal of Public Administration Research and Theory, 30(3), pp.383-399. 

 
Johnson, K. A., Dana, G., Jordan, N. R., Draeger, K. J., Kapuscinski, A., Olabisi, L. K. S. and 

Reich, P. B. (2012) 'Using participatory scenarios to stimulate social learning for collaborative 
sustainable development', Ecology and Society, 17(2). 

 
Kastner, T., Ibarrola Rivas, M. J., Koch, W., and Nonhebel, S., 2012. Global changes in diets and 

the consequences for land requirements for food. In Proceedings of the National Academy of 
Science 109 (18), pp. 6868-6872 

 
Kearney, J. (2010) Food consumption trends and drivers, Philosophical Transactions of the Royal 

Society B: Biological Sciences, 365(1554), pp. 2793-2807. 
 
Keenleyside, C., G. Radley, G. Tucker, E. Underwood, K. Hart, B. Allen, and H. Menadue. 2014. 

Results-based payments for biodiversity guidance handbook: designing and implementing results-based 
agri-environment schemes 2014-20. Prepared for the European Commission, DG Environment. Institute 
for European Environmental Policy, London, UK 

 
Keenleyside, C., Allen, B., Hart, K., Menadue, H., Stefanova, V., Prazan, J., Herzon, I., et al. 

(2011) Delivering environmental benefits through entry level agri-environment schemes in the EU. 
Report Prepared for DG Environment. Institute for European Environmental Policy, London. 

 
Kenis, A., Bono, F., Mathijs, E., 2016. Unravelling the (post-) political in transition management: 

interrogating pathways towards sustainable change. J. Environ. Policy Plan. 18 (5), 568–584. 
 
Kleijn D, Rundlöf M, Scheper J, Smith HG, Tscharntke T. 2011. Does conservation on farmland 

contribute to halting the biodiversity decline? Trends in Ecology & Evolution 26: 474– 481. 
 
Klenke, R., Ring, I., Máñez, K. S., Habighorst, R., Weiss, V., Wittmer, H., ... & Henle, K. 

(2013). Otters in Saxony: a story of successful conflict resolution. In Human-Wildlife Conflicts in 
Europe (pp. 107-140). Springer, Berlin, Heidelberg. 

 
Kleyer, M., R. Biedermann, K. Henle, E. Obermaier, H.-J. Poethke, P. Poscchlod, B. 

Schröder, J. Settele and D. Vetterlein (2007): Mosaic cycles in agricultural landscapes of 
Northwestern Europe. Basic and Applied Ecology 8: 295-309 

 

http://cmsdata.iucn/
https://doi.org/10.1079/9781780641089.0000


 41 

Koh, L. P. and Wilcove, D. S. (2008) Is oil palm agriculture really destroying tropical 
biodiversity?, Conservation Letters, 1(2), pp. 60-64. 

 
Kohler, F. and Brondizio, E. S. (2017) 'Considering the needs of indigenous and local populations 

in conservation programs', Conservation Biology, 31(2), pp. 245-251. 
 
Kolcava, D., Nguyen, Q. and Bernauer, T. (2019) Does trade liberalization lead to environmental 

burden shifting in the global economy?, Ecological Economics, 163, pp. 98-112. 
 
Kovács, E., Kelemen, E., Kiss, G., Kalóczkai, Á., Fabók, V., Mihók, B., ... & Molnár, D. (2017). 

Evaluation of participatory planning: Lessons from Hungarian Natura 2000 management planning 
processes. Journal of environmental management, 204, 540-550. 

 
Kuijper, D. P. J., Churski, M., Trouwborst, A., Heurich, M., Smit, C., Kerley, G. I. H., & 

Cromsigt, J. P. G. M. (2019). Keep the wolf from the door: How to conserve wolves in Europe's 
human-dominated landscapes?. Biological Conservation, 235, 102-111. 

 
Kusters, K., Buck, L., de Graaf, M., Minang, P., van Oosten, C. and Zagt, R. (2018) 'Participatory 

planning, monitoring and evaluation of multi-stakeholder platforms in integrated landscape initiatives', 
Environmental management, 62(1), pp. 170-181. 

 
Lal, R., Singh, B.R., Mwaseba, D.L., Kraybill, D., Hansen, D.O., Eik, L.O. (Eds.), 2015. 

Sustainable Intensification to Advance Food Security and Enhance Climate Resilience in Africa, 1st ed, 
Sustainable Intensification to Advance Food Security and Enhance Climate Resilience in Africa. 
Springer International Publishing. https://doi.org/10.1007/978-3-319-09360-4 

 
Lampkin, N., Schwarz, G. and Bellon, S., 2020. Policies for agroecology in Europe, building on 

experiences in France, Germany and the United Kingdom. Landbauforsch. J. Sustain. Org. Agric. Syst, 
pp.103-112. 

 
Lasanta, T., E. Nadal-Romero, and J. Arnaez. 2015. “Managing Abandoned Farmland to Control 

the Impact of Re-vegetation on the Environment: The State of the Art in Europe.” Environmental 
Science and Policy 52:99–109. 

 
Le Coent, P., Préget, R. and Thoyer, S., 2017. Compensating environmental losses versus creating 

environmental gains: implications for biodiversity offsets. Ecological economics, 142, pp.120-129. 
 

Lederach, J.P., 2003. The Little Book of Conflict Transformation: Clear Articulation of the 
Guiding Principles by a Pioneer in the Field. Good Books, New York. 

 
Levidow, Les (2018). Sustainable Intensification: Agroecological Appropriation or Contestation? 

In: Constance, Douglas H.; Konefal, Jason T. and Hatanaka, Maki eds. Contested Sustainability 
Discourses in the Agrifood System. Earthscan Food and Agriculture. London: Routledge/Earthscan, pp. 
19–41. 

 
Leventon, J., Duşe, I. A., & Horcea-Milcu, A. I. (2021). Leveraging Biodiversity Action From 

Plural Values: Transformations of Governance Systems. Frontiers in Ecology and Evolution, 9, 326. 
 
Leventon, J., Schaal, T., Velten, S., Loos, J., Fischer, J., & Newig, J. (2019). Landscape‐scale 

biodiversity governance: Scenarios for reshaping spaces of governance. Environmental Policy and 
Governance, 29(3), 170-184. 

 
Leventon, J., Schaal, T., Velten, S., Dänhardt, J., Fischer, J., Abson, D. J., & Newig, J. (2017). 

Collaboration or fragmentation? Biodiversity management through the common agricultural policy. 
Land Use Policy, 64, 1-12. 

https://doi.org/10.1007/978-3-319-09360-4


 42 

 
Linnell, J.D., Kaczensky, P., Wotschikowsky, U., Lescureux, N. and Boitani, L., 2015. Framing 

the relationship between people and nature in the context of European conservation. Conservation 
Biology, 29(4), pp.978-985. 
 

Lliso, B.,Mariel, P., Pascual, U., and Engel, S. (2020). Increasing the credibility and salience of 
valuation through deliberation: lessons from the global south. Global Environ. Change 62:102065. doi: 
10.1016/j.gloenvcha.2020.102065 

 
Lomba, Angela, Francisco Moreira, Sebastian Klimek, Robert HG Jongman, Caroline Sullivan, 

James Moran, Xavier Poux et al. 2020. "Back to the future: rethinking socioecological systems 
underlying high nature value farmlands." Frontiers in Ecology and the Environment 18, no. 1 (2020): 
36-42. 

 
Lomba, A., Guerra, C., Alonso, J., Honrado, J.P., Jongman, R. and McCracken, D., 2014. 

Mapping and monitoring High Nature Value farmlands: challenges in European landscapes. Journal of 
Environmental Management, 143, pp.140-150. 

 
Loos, J., Abson, D. J., Chappell, M. J., Hanspach, J., Mikulcak, F., Tichit, M., and Fischer, J. 

2014. Putting meaning back into “sustainable intensification. Front Ecol Environ; doi:10.1890/130157. 
 
Lopes, M.S., El-Basyoni, I., Baenziger, P.S., Singh, S., Royo, C., Ozbek, K., Aktas, H., Ozer, E., 

Ozdemir, F., Manickavelu, A., Ban, T., Vikram, P., 2015. Exploiting genetic diversity from landraces 
in wheat breeding for adaptation to climate change. J. Exp. Bot. 66, 3477–3486. 
https://doi.org/10.1093/jxb/erv122 

 
López-Bao, J. V., Chapron, G. and Treves, A. (2017) 'The Achilles heel of participatory 

conservation', Biological conservation, 212, pp. 139-143. 
 
Mace, G.M., 2014. Whose conservation?. Science, 345(6204), pp.1558-1560. 
 
Maczka, K., Matczak, P., Jeran, A., Chmielewski, P. J., & Baker, S. (2021). Conflicts in 

Ecosystem Services Management: Analysis of stakeholder participation in Natura 2000 in Poland. 
Environmental Science & Policy, 117, 16-24. 

 
Madden, F., McQuinn, B., 2014. Conservation’s blind spot: the case for conflict transformation 

in wildlife conservation. Biol. Conserv. 178, 97–106. 
 

Mann, C. and Jeanneaux, P., 2009. Two approaches for understanding land-use conflict to 
improve rural planning and management. Journal of Rural and Community Development, 4(1). 
 

Marzano, M., Allen, W., Haight, R.G., Holmes, T.P., Keskitalo, E.C.H., Langer, E.L., Shadbolt, 
M., Urquhart, J. and Dandy, N., 2017. The role of the social sciences and economics in understanding 
and informing tree biosecurity policy and planning: a global summary and synthesis. Biological 
invasions, 19(11), pp.3317-3332. 

 
Marini, L., Klimek, S. and Battisti, A. (2011) Mitigating the impacts of the decline of traditional 

farming on mountain landscapes and biodiversity: a case study in the European Alps, Environmental 
Science & Policy, 14(3), pp. 258-267. 
 

Mason, T.H., Keane, A., Redpath, S.M. and Bunnefeld, N., 2018. The changing environment of 
conservation conflict: geese and farming in Scotland. Journal of Applied Ecology, 55(2), pp.651-662. 

 



 43 

Mathevet R, Marty P, Similä J, PaloniemiR (2014) Systematic site selections beyondNatura 
2000. In: Henle K, PottsSG, Kunin WE, Matsinos YG, Similä J,Pantis JD, Grobelnik V, Penev L, 
SetteleJ (Eds) Scaling in Ecology and BiodiversityConservation. Pensoft Publishers,Sofia, 115-
118. 

 
 Mauser, W., Klepper, G., Rice, M., Schmalzbauer, B. S., Hackmann, H., Leemans, R., et al. 

(2013). Transdisciplinary global change research: the co-creation of knowledge for sustainability. Curr. 
Opin. Environ. Sustain. 5, 420–431. doi: 10.1016/j.cosust.2013.07.001 

 
McCracken, M.E., Woodcock, B.A., Lobley, M., Pywell, R.F., Saratsi, E., Swetnam, R.D., 

Mortimer, S.R., Harris, S.J., Winter, M., Hinsley, S. and Bullock, J.M., 2015. Social and ecological 
drivers of success in agri‐environment schemes: the roles of farmers and environmental context. Journal 
of Applied Ecology, 52(3), pp.696-705. 

 
McMahon BJ, Doyle S, Gray A, Kelly SBA, Redpath SM. 2020. European bird declines: Do we 

need to rethink approaches to the management of abundant generalist predators? J Appl Ecol. 
2020;57:1885–1890. https://doi.org/10.1111/1365-2664.13695 

 
Méndez López, M. E., Pujadas Botey, A. and Castillo, A. (2020) 'Analysing participation from a 

retrospective approach: the Ecological Land Use Planning Program of the Jalisco Coast (ELUPPJC), 
Mexico', Regional Studies, Regional Science, 7(1), pp. 445-462. 

 
Mercer, C., 2003. Performing partnership: civil society and the illusions of good governance in 

Tanzania. Political Geography, 22(7), pp.741-763. 
 
Meuwissen, M. P. M., Feindt, P. H., Spiegel, A., Termeer, C. J. A. M., Mathijs, E., Mey, Y. d., 

Finger, R., Balmann, A., Wauters, E., Urquhart, J., Vigani, M., Zawalińska, K., Herrera, H., Nicholas-
Davies, P., Hansson, H., Paas, W., Slijper, T., Coopmans, I., Vroege, W., Ciechomska, A., Accatino, F., 
Kopainsky, B., Poortvliet, P. M., Candel, J. J. L., Maye, D., Severini, S., Senni, S., Soriano, B., 
Lagerkvist, C.-J., Peneva, M., Gavrilescu, C. and Reidsma, P. (2019) A framework to assess the 
resilience of farming systems, Agricultural Systems, 176, pp. 102656. 

 
Meyer, C., Schomers, S., Matzdorf, B., Biedermann, C., Sattler, C. (2016) Civil society actors at 

the nexus of the ecosystem services concept and agri-environmental policies. Land Use Policy 55, 352– 
478 356. 

 
Miedaner, T., Juroszek, P., 2021. Climate change will influence disease resistance breeding in 

wheat in Northwestern Europe. Theor. Appl. Genet. https://doi.org/10.1007/s00122-021-03807-0 
 
Mills, J., Gaskell, P., Ingram, J., & Chaplin, S. (2018). Understanding farmers’ motivations for 

providing unsubsidised environmental benefits. Land use policy, 76, 697-707. 
 
Milner-Gulland, E.J., Addison, P., Arlidge, W.N., Baker, J., Booth, H., Brooks, T., Bull, J.W., 

Burgass, M.J., Ekstrom, J., zu Ermgassen, S.O. and Fleming, L.V., 2021. Four steps for the Earth: 
mainstreaming the post-2020 global biodiversity framework. One Earth, 4(1), pp.75-87. 

 
Mishra, Charudutt, Juliette Claire Young, Matthias Fiechter, Brad Rutherford, and Stephen Mark 

Redpath. "Building partnerships with communities for biodiversity conservation: lessons from Asian 
mountains." Journal of Applied Ecology 54, no. 6 (2017): 1583-1591. 

 
De Molina, M.G., Petersen, P.F., Peña, F.G. and Caporal, F.R., 2019. Political agroecology: 

Advancing the transition to sustainable food systems. CRC Press. 
 



 44 

Moran, James, Dolores Byrne, Julian Carlier, Brendan Dunford, John A. Finn, Daire Ó 
hUallacháin, and Caroline A. Sullivan. "Management of high nature value farmland in the Republic of 
Ireland: 25 years evolving toward locally adapted results-orientated solutions and payments." Ecology 
and Society (2021). 

 
Moxey, A. and White, B., 2014. Result-oriented agri-environmental schemes in Europe: A 

comment. Land Use Policy, 39, pp.397-399. 
 
Navarro, L.M. and Pereira, H.M., 2012. Rewilding abandoned landscapes in Europe. In Rewilding 

European Landscapes (pp. 3-23). Springer, Cham. 
 

Nelson, F., Muyamwa‐Mupeta, P., Muyengwa, S., Sulle, E. and Kaelo, D. (2021) 'Progress or 
regression? Institutional evolutions of community‐based conservation in eastern and southern Africa', 
Conservation Science and Practice, pp. e302. 

 
Newig, J., Challies, E., Jager, N. W., Kochskaemper, E. and Adzersen, A. (2018) 'The 

environmental performance of participatory and collaborative governance: A framework of causal 
mechanisms', Policy Studies Journal, 46(2), pp. 269-297. 
 

Nilsson, L., Bunnefeld, N., Persson, J., Žydelis, R., Månsson, J., 2019. Conservation success or 
increased crop damage risk? The Natura 2000 network for a thriving migratory and protected bird. Biol. 
Conserv. 236, 1–7. 

 
Notarnicola, B., Tassielli, G., Renzulli, P. A., Castellani, V. and Sala, S. (2017) Environmental 

impacts of food consumption in Europe, Journal of Cleaner Production, 140, pp. 753-765. 
 
O’Keefe, L., McLachlan, C., Gough, C., Mander, S., Bows-Larkin, A., 2016. Consumer responses 

to a future UK food system. Br. Food J. 118, 412–428. 
 
Olsson, P., Moore, M.L., Westley, F.R. and McCarthy, D.D., 2017. The concept of the 

Anthropocene as a game-changer: a new context for social innovation and transformations to 
sustainability. Ecology and Society, 22(2). 

 
Ortiz, A.M.D., Outhwaite, C.L., Dalin, C. and Newbold, T., 2021. A review of the interactions 

between biodiversity, agriculture, climate change, and international trade: Research and policy 
priorities. One Earth, 4(1), pp.88-101. 

 
Pawlak, K., Smutka, L. and Kotyza, P. (2021) Agricultural Potential of the EU Countries: How 

Far Are They from the USA?, Agriculture, 11(4), pp. 282. 
 
Pe’er, G., L.V. Dicks, P. Visconti, R. Arlettaz, A. Baldi, T.G. Benton, S. Collins, M. Dieterich, et 

al. 2014. EU agricultural reform fails on biodiversity. Science 344: 1090–1092. https://doi.org/10. 
1126/science.1253425. 

 
Pe'er, G., Bonn, A., Bruelheide, H., Dieker, P., Eisenhauer, N., Feindt, P.H., Hagedorn, G., 

Hansjürgens, B., Herzon, I., Lomba, Â. and Marquard, E., 2020. Action needed for the EU Common 
Agricultural Policy to address sustainability challenges. People and Nature, 2(2), pp.305-316. 
 

Peeters, Alain; Lefebvre, Olivier; Balogh, Lili; Barberi, Paolo; Batello, Caterina; Bellon, 
Stéphane et al. (2020): A Green Deal for implementing agroecological systems. Reforming the Common 
Agricultural Policy of the European Union. In: J Sustainable Organic Agric Syst 70 (2), S. 83–93. 

 
Pendrill, F., Persson, U. M., Godar, J., Kastner, T., Moran, D., Schmidt, S. and Wood, R. (2019) 

Agricultural and forestry trade drives large share of tropical deforestation emissions, Global 
Environmental Change, 56, pp. 1-10. 



 45 

 
Perino, A., Pereira, H.M., Navarro, L.M., Fernández, N., Bullock, J.M., Ceaușu, S., Cortés-

Avizanda, A., van Klink, R., Kuemmerle, T., Lomba, A. and Pe’er, G., 2019. Rewilding complex 
ecosystems. Science, 364(6438). 
 

Pascual, U., Adams, W.M., Díaz, S., Lele, S., Mace, G.M. and Turnhout, E., 2021. Biodiversity 
and the challenge of pluralism. Nature Sustainability, pp.1-6. 
 

Phalan, B.T., 2018. What Have We Learned from the Land Sparing-sharing Model? 
Sustainability. https://doi.org/10.3390/su10061760 
 

Phillips, M., 2005. Differential productions of rural gentrification: illustrations from North and 
South Norfolk. Geoforum, 36(4), pp.477-494. 

 
Pimbert, M. 2015. Agroecology as an alternative vision to conventional development and 

climatesmart agriculture. Development 58 (2-3). Pp. 286–98. 
 
Porter, J.R., Challinor, A.J., Henriksen, C.B., Howden, S.M., Martre, P., Smith, P., 2019. Invited 

review: Intergovernmental Panel on Climate Change, agriculture, and food—A case of shifting 
cultivation and history. Glob. Chang. Biol. 25, 2518–2529. 
https://doi.org/https://doi.org/10.1111/gcb.14700 

 
Potet, B., Moulin, C.H. and Meuret, M., 2021. Guard Dogs to Protect Sheep Grazing in Fenced 

Pastures Against Wolf: a New and Still Challenging Practice. Journal of Alpine Research| Revue de 
géographie alpine. 

 
Potočnik Slavič, I. and Schmitz, S., 2013. Farm tourism across Europe. European Countryside, 

5(4), pp.265-274. 
 
Pretty, J., Benton, T.G., Bharucha, Z.P., Dicks, L. V, Flora, C.B., Godfray, H.C.J., Goulson, D., 

Hartley, S., Lampkin, N., Morris, C., Pierzynski, G., Prasad, P.V.V., Reganold, J., Rockström, J., Smith, 
P., Thorne, P., Wratten, S., 2018. Global assessment of agricultural system redesign for sustainable 
intensification. Nat. Sustain. 1, 441–446. https://doi.org/10.1038/s41893-018-0114-0 

 
Princé, K., Rouveyrol, P., Pellissier, V., Touroult, J., & Jiguet, F. (2021). Long-term 

effectiveness of Natura 2000 network to protect biodiversity: A hint of optimism for common 
birds. Biological Conservation, 253, 108871. 

 
Purvis, G., Downey, L., Beever, D., Doherty, M. L., Monahan, F. J., Sheridan, H., & McMahon, 

B. J. (2012). Development of a sustainably-competitive agriculture. In Agroecology and strategies for 
Climate Change (pp. 35-65). Springer, Dordrecht. 

 
Queiroz, C., R. Beilin, C. Folke, and R. Lindborg. 2014. “Farmland Abandonment: Threat or 

Opportunity for Biodiversity Conservation? A Global Review.” Frontiers in Ecology and the 
Environment 12:288–96. https://doi.org/10.1890/120348 

 
Quétier, F., Rivoal, F., Marty, P., de Chazal, J., Thuiller, W., & Lavorel, S. (2010). Social 

representations of an alpine grassland landscape and socio-political discourses on rural 
development. Regional Environmental Change, 10(2), 119-130. 

 
Rainey, H. J., Pollard, E. H. B., Dutson, G., Ekstrom, J. M. M., Livingstone, S. R., Temple, H. J., 

& Pilgrim, J. D. 2014). A review of corporate goals of No Net Loss and Net Positive Impact on 
biodiversity .Oryx, 49(2), 232–238. https://doi.org/10.1017/S0030605313001476 

 
Rasmussen, L.V., Coolsaet, B., Martin, A. et al. Social-ecological outcomes of agricultural 

https://doi.org/10.3390/su10061760
https://doi.org/10.1890/120348
https://doi.org/10.1017/S0030605313001476


 46 

intensification. Nat Sustain 1, 275–282 (2018). https://doi.org/10.1038/s41893-018-0070-8 
 
Raudsepp-Hearne, C., Peterson, G. D., Bennett, E. M., Biggs, R., Norström, A. V., Pereira, L., et 

al. (2020). Seeds of good anthropocenes: developing sustainability scenarios for Northern Europe. 
Sustain Sci. 15, 605–617. doi: 10.1007/s11625-019-00714-8 

 
Raza, A., Razzaq, A., Mehmood, S.S., Zou, X., Zhang, X., Lv, Y., Xu, J., 2019. Impact of Climate 

Change on Crops Adaptation and Strategies to Tackle Its Outcome: A Review. Plants 8. 
https://doi.org/10.3390/plants8020034 

 
Rebanks, J. (2020) English pastoral : an inheritance. London: Penguin Books. 
 
Redpath, S.M., Young, J., Evely, A., Adams, W.M., Sutherland, W.J., Whitehouse, A., Amar, A., 

Lambert, R.A., Linnell, J., Watt, A., Gutierrez, R.J., 2013. Understanding and managing conservation 
conflicts. Trends Ecol. Evol. 28 (2), 100–109. 

 
Rehbein, J. A., Watson, J. E., Lane, J. L., Sonter, L. J., Venter, O., Atkinson, S. C., & Allan, J. R. 

(2020). Renewable energy development threatens many globally important biodiversity areas. Global 
change biology, 26(5), 3040-3051. 

 
Reidsma, Pytrik, and Frank Ewert. "Regional farm diversity can reduce vulnerability of food 

production to climate change." Ecology and Society 13, no. 1 (2008). 
 
Reif, Jiří; Vermouzek, Zdeněk (2019): Collapse of farmland bird populations in an Eastern 

European country following its EU accession. In: CONSERVATION LETTERS 12 (1), e12585. DOI: 
10.1111/conl.12585 

 
Reino, L., Triviño, M., Beja, P., Araújo, M. B., Figueira, R., & Segurado, P. (2018). Modelling 

landscape constraints on farmland bird species range shifts under climate change. Science of The Total 
Environment, 625, 1596-1605. 

 
Reed, M.S., Vella, S., Challies, E., de Vente, J., Frewer, L., Hohenwallner‐Ries, D., Huber, T., 

Neumann, R.K., Oughton, E.A., Sidoli del Ceno, J. and van Delden, H., 2018. A theory of participation: 
what makes stakeholder and public engagement in environmental management work?. Restoration 
Ecology, 26, pp.S7-S17. 

 
Renner, S.S., Zohner, C.M., 2018. Climate Change and Phenological Mismatch in Trophic 

Interactions Among Plants, Insects, and Vertebrates. Annu. Rev. Ecol. Evol. Syst. 49, 165–182. 
https://doi.org/10.1146/annurev-ecolsys-110617-062535 

 
Ripoll-Bosch, R., de Boer, I.J.M., Bernués, A., Vellinga, T.V. (2013) Accounting for multi-

functionality of sheep farming in the carbon footprint of lamb: A comparison of three contrasting 
Mediterranean systems, Agricultural Systems 116, 60-68. https://doi.org/10.1016/j.agsy.2012.11.002 

 
Rodríguez, I., Inturias, M., Frank, V., Robledo, J., Sarti, C., Borel, R., 2019. Conflictividad 

socioambiental en Latinoamerica: Aportes de la transformacio´n de conflictos socioambientales a la 
transformacio´n ecolo´ gica. Friedrich-Ebert-Stiftung, Ciudad de Mexico 

 
Rodríguez, I. and Inturias, M.L., 2018. Conflict transformation in indigenous peoples’ territories: 

doing environmental justice with a ‘decolonial turn’. Development Studies Research, 5(1), pp.90-105. 
 
Rundlöf, M., Edlund, M., Smith, H.G., 2010. Organic farming at local and landscape scales 

benefits plant diversity. Ecography 33, 514–522. 
 

https://doi.org/10.1016/j.agsy.2012.11.002


 47 

Runhaar, H., Polman, N., & Dijkshoorn-Dekker, M. (2018). Self-initiated nature conservation by 
farmers: an analysis of Dutch farming. International Journal of Agricultural Sustainability, 16(6), 486-
497. 

 
Runhaar, H., 2017. Governing the transformation towards ‘nature-inclusive’ agriculture: Insights 

from the Netherlands. International Journal of Agricultural Sustainability, 15(4), pp.340-349. 
 
Salvatori, V., Balian, E., Blanco, J. C., Ciucci, P., Demeter, L., Hartel, T., Marsden, K., Redpath, 

S. M., Korff, Y. v. and Young, J. (2020) 'Applying participatory processes to address conflicts over the 
conservation of large carnivores: understanding conditions for successful management', Frontiers in 
Ecology and Evolution, 8, pp. 182. 

 
Sanginga, P. C., Kamugisha, R., Martin, A., Kakuru, A. and Stroud, A. (2004) 'Facilitating 

participatory processes for policy change in natural resources management: Lessons from the highlands 
of southwestern Uganda', Uganda Journal of Agricultural Sciences, 9(1), pp. 950-962. 

 
Santangeli, A., Arroyo, B., Dicks, L.V., Herzon, I., Kukkala, A.S., Sutherland, W.J. and 

Moilanen, A., 2016. Voluntary non-monetary approaches for implementing conservation. Biological 
Conservation, 197, pp.209-214. 

 
Sattler C, Nagel UJ. 2010. Factors affecting farmers’ acceptance of conservation measures – a 

case study from north-eastern Germany. Land Use Policy 27: 70– 77. 
 
Schneider, J., Ruda, A., Kalasová, Ž., & Paletto, A. (2020). The forest stakeholders’ perception 

towards the NATURA 2000 network in the Czech Republic. Forests, 11(5), 491. 
 
Schneider MK, Lüscher G, Jeanneret P, Arndorfer M, Ammari Y, Bailey D, Balázs K, Báldi A, 

Choisis JP, Dennis P, Eiter S. Gains to species diversity in organically farmed fields are not propagated 
at the farm level. Nature communications. 2014 Jun 24;5(1):1-9. 

 
Schoukens, H. and Cliquet, A., 2016. Biodiversity offsetting and restoration under the European 

Union Habitats Directive: balancing between no net loss and deathbed conservation?. Ecology and 
Society, 21(4). 

 
De Schutter, O., 2010. Report Submitted by the Special Rapporteur on the Right to Food to the 

Human Rights Council at the Sixteenth Session of the UN General Assembly, 20 December 2010. 
United Nations, New York.  

 
Scown, Murray W.; Brady, Mark V.; Nicholas, Kimberly A. (2020): Billions in Misspent EU 

Agricultural Subsidies Could Support the Sustainable Development Goals. In: One Earth 3 (2), S. 237–
250. 

 
Shackelford, G. E., Steward, P. R., German, R. N., Sait, S. M., & Benton, T. G. (2015). 

Conservation planning in agricultural landscapes: hotspots of conflict between agriculture and nature. 
Diversity and Distributions, 21(3), 357-367. 

 
Shoyama, K., Managi, S., & Yamagata, Y. (2013). Public preferences for biodiversity 

conservation and climate-change mitigation: A choice experiment using ecosystem services indicators. 
Land Use Policy, 34, 282-293.  

 
de Silva, G.C., Regan, E.C., Pollard, E.H.B. and Addison, P.F.E., 2019. The evolution of 

corporate no net loss and net positive impact biodiversity commitments: Understanding appetite and 
addressing challenges. Business Strategy and the Environment, 28(7), pp.1481-1495. 

 



 48 

Singleton, S. (2000). Co‐operation or capture? The paradox of co‐management and community 
participation in natural resource management and environmental policy‐making. Environmental 
Politics, 9(2), 1-21. 

 
Skogen, Ketil, Isabelle Mauz, and Olve Krange. "Cry wolf!: narratives of wolf recovery in France 

and Norway." Rural Sociology 73, no. 1 (2008): 105-133. 
 
Skogen, K., Krange, O. and Figari, H., 2017. Wolf conflicts: a sociological study (Vol. 1). 

Berghahn Books. 
 
Skrimizea, E., Lecuyer, L., Bunnefeld, N., Butler, J. R., Fickel, T., Hodgson, I., ... & Young, J. 

C. (2020). Sustainable agriculture: Recognizing the potential of conflict as a positive driver for 
transformative change. Advances in Ecological Research, 255-311. 

 
Stassart, Pierre M., and Daniel Jamar. "Steak up to the horns!." GeoJournal 73, no. 1 (2008): 31-

44 
 
Stein, S. and Steinmann, H.-H. (2018) Identifying crop rotation practice by the typification of 

crop sequence patterns for arable farming systems – A case study from Central Europe, European 
Journal of Agronomy, 92, pp. 30-40. 

 
Sterling, E.J., Betley, E., Sigouin, A., Gomez, A., Toomey, A., Cullman, G., Malone, C., Pekor, 

A., Arengo, F., Blair, M. and Filardi, C., 2017. Assessing the evidence for stakeholder engagement in 
biodiversity conservation. Biological conservation, 209, pp.159-171. 

 
Stevens, C.J., Dise, N.B., Mountford, J.O. and Gowing, D.J., 2004. Impact of nitrogen deposition 

on the species richness of grasslands. Science, 303(5665), pp.1876-1879. 
 
Stoate, C., Baldi, A., Beja, P., Boatman, N.D., Herzon, I., Van Doorn, A., De Snoo, G.R., Rakosy, 

L. and Ramwell, C., 2009. Ecological impacts of early 21st century agricultural change in Europe–a 
review. Journal of environmental management, 91(1), pp.22-46. 

 
Streifeneder, T., & Dax, T. (2020). Agritourism in Europe: Enabling Factors and Current 

Developments of Sustainable On-Farm Tourism in Rural Areas. In Global Opportunities and 
Challenges for Rural and Mountain Tourism (pp. 40-58). IGI Global. 

 
Šumrada, Tanja; Lovec, Marko; Juvančič, Luka; Rac, Ilona; Erjavec, Emil (2020): Fit for the 

task? Integration of biodiversity policy into the post-2020 Common Agricultural Policy: Illustration on 
the case of Slovenia. In: Journal for Nature Conservation 54, S. 125804. DOI: 
10.1016/j.jnc.2020.125804. 

 
Sutton, M.A., Howard, C.M., Erisman, J.W., Billen, G., Bleeker, A., Grennfelt, P., Van Grinsven, 

H. and Grizzetti, B. eds., 2011. The European nitrogen assessment: sources, effects and policy 
perspectives. Cambridge University Press. 

 
Tanentzap AJ, Lamb A, Walker S, Farmer A(2015) Resolving Conflicts between Agriculture and 

the Natural Environment. PLoS Biol 13(9): e1002242. doi:10.1371/journal.pbio.1002242 
 
Thiele-Bruhn, Sören, Jaap Bloem, Franciska T. de Vries, Karsten Kalbitz, and Cameron Wagg. 

"Linking soil biodiversity and agricultural soil management." Current Opinion in Environmental 
Sustainability 4, no. 5 (2012): 523-528. 

 
Thomson, A.M., Ellis, E.C., Grau, H.R., Kuemmerle, T., Meyfroidt, P., Ramankutty, N. and 

Zeleke, G., 2019. Sustainable intensification in land systems: trade-offs, scales, and contexts. Current 
Opinion in Environmental Sustainability, 38, pp.37-43. 



 49 

 
Tilman, D., Balzer, C., Hill, J., Befort, B.L., 2011. Global food demand and the sustainable 

intensification of agriculture. Proc. Natl. Acad. Sci. U. S. A. 108, 20260–20264. 
https://doi.org/10.1073/pnas.1116437108 

 
Tilman, D., Hill, J. and Lehman, C., 2006. Carbon-negative biofuels from low-input high-

diversity grassland biomass. Science, 314(5805), pp.1598-1600. 
 
Toma, I., Redman, M., Czekaj, M., Tyran, E., Grivins, M. and Sumane, S., 2021. Small-scale 

farming and food security–Policy perspectives from Central and Eastern Europe. Global Food Security, 
29, p.100504. 

 
Vaissière, A.C., Tardieu, L., Quétier, F. and Roussel, S., 2018. Preferences for biodiversity offset 

contracts on arable land: a choice experiment study with farmers. European Review of Agricultural 
Economics, 45(4), pp.553-582. 

 
Vanbergen, A.J., Aizen, M.A., Cordeau, S., Garibaldi, L.A., Garratt, M.P., Kovács-Hostyánszki, 

A., Lecuyer, L., Ngo, H.T., Potts, S.G., Settele, J. and Skrimizea, E., 2020. Transformation of 
agricultural landscapes in the Anthropocene: Nature’s contributions to people, agriculture and food 
security. Advances in Ecological Research, 63, pp.193-253. 

 
Van der Wal, M., De Kraker, J., Offermans, A., Kroeze, C., Kirschner, P. A. and Van Ittersum, 

M. (2014) 'Measuring social learning in participatory approaches to natural resource management', 
Environmental policy and governance, 24(1), pp. 1-15. 

 
van Dijk, W. F., Lokhorst, A. M., Berendse, F., & De Snoo, G. R. (2016). Factors underlying 

farmers’ intentions to perform unsubsidised agri-environmental measures. Land Use Policy, 59, 207-
216. 

 
Van Dijk, W.F., Lokhorst, A.M., Berendse, F. and de Snoo, G.R., 2015. Collective agri-

environment schemes: How can regional environmental cooperatives enhance farmers’ intentions for 
agri-environment schemes?. Land Use Policy, 42, pp.759-766. 

 
Vanloqueren, Gaëtan, and Philippe V. Baret. "How agricultural research systems shape a 

technological regime that develops genetic engineering but locks out agroecological innovations 
1." Food Sovereignty, Agroecology And Biocultural Diversity (2017): 57-92. 

 
Vannier, C., Bierry, A., Longaretti, P. Y.  et al. (2019). Co-constructing future land-use 

scenarios for the Grenoble region, France. Landscape and Urban Planning, 190, 103614. 
 
Vermeulen, S., & Sheil, D. (2007). Partnerships for tropical conservation. Oryx, 41(4), 434-440. 
 
Vieux, F., Perignon, M., Gazan, R. and Darmon, N., 2018. Dietary changes needed to improve 

diet sustainability: are they similar across Europe?. European journal of clinical nutrition, 72(7), 
pp.951-960. 

 
Villamayor-Tomas, S., Thiel, A., Amblard, L., Zikos, D. and Blanco, E. (2019) 'Diagnosing the 

role of the state for local collective action: Types of action situations and policy instruments', 
Environmental science & policy, 97, pp. 44-57. 

 
Vitousek, P.M. and Howarth, R.W., 1991. Nitrogen limitation on land and in the sea: how can it 

occur?. Biogeochemistry, 13(2), pp.87-115. 
 

https://doi.org/10.1073/pnas.1116437108


 50 

Von Essen, E. and Hansen, H. P. (2015) 'How stakeholder co-management reproduces 
conservation conflicts: revealing rationality problems in Swedish wolf conservation', Conservation and 
Society, 13(4), pp. 332-344. 

 
Watson, J. E. (2014). Human responses to climate change will seriously impact biodiversity 

conservation: it’s time we start planning for them. Conservation Letters, 7(1), 1-2. 
 
Wende, W., Tucker, G., Quétier, F., Rayment, M., Darbi, M. (eds), 2018. Biodiversity Offsets 

– European Perspectives on No Net Loss of Biodiversity and Ecosystem Services. 
Springer, Cham. DOI 10.1007/978-3-319-72581-9 

 
Westerink, J., Jongeneel, R., Polman, N., Prager, K., Franks, J., Dupraz, P., & Mettepenningen, 

E. (2017). Collaborative governance arrangements to deliver spatially coordinated agri-environmental 
management. Land Use Policy, 69, 176-192. 

 
Wezel, A., Goette, J., Lagneaux, E., Passuello, G., Reisman, E., Rodier, C. and Turpin, G., 2018. 

Agroecology in Europe: Research, education, collective action networks, and alternative food 
systems. Sustainability, 10(4), p.1214. 
 

Wezel, A., Soboksa, G., McClelland, S., Delespesse, F., and Boissau, A., 2015. The Blurred 
Boundaries of Ecological, Sustainable, and Agroecological Intensification: a Review. Agronomy for 
Sustainable Development 35(4) pp. 1283–1295. https://doi.org/10.1007/s13593-015-0333-y. 

 
Wezel, A., Bellon, S., Doré, T., Francis, C., Vallod, D. and David, C., 2009. Agroecology as a 

science, a movement and a practice. A review. Agronomy for sustainable development, 29(4), pp.503-
515 

 
Wiek, A., and Iwaniec, D. (2014). Quality criteria for visions and visioning in sustainability 

science. Sustain Sci. 9, 497–512. doi: 10.1007/s11625-013-0208-6 
 
White, R. M., Young, J., Marzano, M., & Leahy, S. (2018). Prioritising stakeholder engagement 

for forest health, across spatial, temporal and governance scales, in an era of austerity. Forest Ecology 
and Management, 417, 313–322. https://doi.org/10.1016/j.foreco.2018.01.050 

 
White, Rehema M., and Hamid van Koten. "Co-designing for sustainability: strategizing 

community carbon emission reduction through socio-ecological innovation." The Design Journal 19, 
no. 1 (2016): 25-46. 

 
Willett, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T. 

Tilman, D., DeClerck, F., Wood, A., Jonell, M., Clark, M., Gordon, L.J., Fanzo, J., Hawkes, C., Zurayk, 
R., Rivera, J.A., De Vries, W., Sibanda, L.M., Afshin, A., Chaudhary, A., Herrero, M., Agustina, R., 
Branca, F., Lartey, A., Fan, S.G., Crona, B., Fox, E., Bignet, V., Troell, M., Lindahl, T., Singh, S., 
Cornell, S.E., Reddy, K.S., Narain, S., Nishtar, S., Murray, C.J.L., 2019. Food in the Anthropocene: the 
EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet 393, 447–492. 

 
Wyborn, C., Datta, A., Montana, J., Ryan, M., Leith, P., Chaffin, B., et al. (2019). Co-Producing 

Sustainability: reordering the governance of science, policy, and practice. Annu. Rev. Environ. Resour. 
44, 319–346. doi: 10.1146/annurevenviron-101718-033103 

 
Young JC, McCluskey A, Kelly SBA, et al. 2020. A transdisciplinary approach to a conservation 

crisis: A case study of the Eurasian curlew (Numenius arquata ) in Ireland. Conservation Science and 
Practice 2: e206. https://doi.org/10.1111/csp2.206 

 

https://doi.org/10.1007/s13593-015-0333-y
https://doi.org/10.1111/csp2.206


 51 

Young, J.C., Jordan, A., Searle, K.R., Butler, A., Chapman, D.S., Simmons, P. and Watt, A.D., 
2013. Does stakeholder involvement really benefit biodiversity conservation? Biological 
Conservation, 158, pp.359-370. 

 
Young, J., Butler, J.R.A., Jordan, A., Watt, A.D. 2012. Less government intervention in 

biodiversity management: Risks and opportunities. Biodiversity and Conservation 21(4): 1095-1100. 
 
Zabel, F., Delzeit, R., Schneider, J.M., Seppelt, R., Mauser, W. and Václavík, T., 2019. Global 

impacts of future cropland expansion and intensification on agricultural markets and biodiversity. 
Nature communications, 10(1), pp.1-10.      

 
zu Ermgassen, S.O., Marsh, S., Ryland, K., Church, E., Marsh, R. and Bull, J.W., 2021. Exploring 

the ecological outcomes of mandatory biodiversity net gain using evidence from early‐adopter 
jurisdictions in England. Conservation Letters, p.e12820. 

 


	juliette
	CH0007_Lecuyer_v2_vf
	Abstract
	Introduction
	Section 1. Current trends of drivers of biodiversity conflict
	1.1 Economic factors and international trade
	1.2. The new Common Agricultural Policy (CAP)
	1.3. Global change
	1.3.1. Climate change
	1.3.2. Nitrogen atmospheric deposition

	1.4. The continuing debate between land-sparing and land-sharing
	1.4.1. Sustainable intensification
	1.4.2. Rewilding

	1.5. Social dynamics

	Section 2. Existing strategies addressing conflicts between agriculture and biodiversity conservation
	2.1. Reglementary mechanisms
	2.1.1. Evolution of Natura 2000
	2.1.2. Mitigation strategies and biodiversity offsets

	2.2. Market-based mechanism
	2.2.1. Learning from agri-environmental schemes
	2.2.2. The potential of other market-based mechanisms

	2.3. Exploring voluntary non-monetary approaches
	2.4. Participatory approaches

	Section 3. Emerging approaches and the future of biodiversity conflicts in agriculture
	3.1. The rise of agroecology
	3.2. From participation to partnership
	3.3. From conflict resolution to conflict transformation

	Conclusion
	Acknowledgment
	References


