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This thesis explores various ways on how European Union legislatives impact the
transformation towards environmentally friendly agriculture, through focusing on
agroforestry as well as biodiversity. This literature review highlights on some major legal
structures, assistance mechanism and implementation inadequacies though qualitative
analyses of academic papers, legislation documents and European Union official reports.
The study leads to an understanding of the European Union legislations and initiatives
represents an adequate foundation though their widespread adoption has been hampered
institutional barriers. Though incentive system based on performance, outreach to farmers,
inclusion of agricultural training and education are some of the solutions for fulfilling the

gaps within the policy and practice.
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1 Introduction

The world food system is already affected due to increasing temperature, changes in weather
patterns which are impacting biodiversity and because of policy flaws, market pressure and
limited farmer support agroforestry is overlooked. Around 37% of the major greenhouse gas
emission is linked with agricultural production which can increase by 40% by 2050 to cope
up with the growing population demand. At the same time agricultural techniques led to
biodiversity decrease of 68% from 1970. (IPCC, 2022; WWF, 2022.) The European Union
(EU) has already established a variety of initiatives designed to promote agricultural
sustainability. But because of administrative and legislative obstacles the acceptance and
adoption of those are not up to the mark. (European Commission, 2021.) In terms of
sustainability the EU is always up to worldwide leadership and to improve its agricultural
chains by 2030, the EU has established various constructive measures for examples:
European Green Deal and Farm to Fork Strategy. EU considers a key concept for integrating
environmental durability along with agricultural production is to transform to agroforestry
which consists of plants, forests, crops and wildlife. (EU Commission, 2020.) Agroforestry
means integrating trees and shrubs into landscapes that are used for agriculture that will
deliver various economical, ecological and sustainability benefits (FAO, 2023). Depending
on local geography, temperature, along with farming habits agroforestry structure can have
various forms throughout the EU. Barriers to wind, Silvopastoral, hedgerows, alley crop

cultivation and woodland farming are the common instances (den Herder et al., 2017.)

Though agroforestry has already shown its benefits in European agricultural land for
instance: including 34% improvement of capturing soil carbon and increasing biodiversity
by 40%, the overall implementation throughout the EU is not consistent (Torralba M et al.,
2016; Sirami et al., 2019). By adopting EU agricultural policies production efficiency and
sustainability has been increased by 15% in some nations for example Spain and France.
(European Commission, 2021). On the other hand, countries like Germany legislation
implementation rate are much lower because of highly market oriented agricultural practices.
Highly profitable concentrated agricultural systems and export driven farming are priority
for them which limits the opportunity to implement agroforestry in those countries. (EU
Court of Auditors, 2022.) This kind of difference indicates an essential research area such

as: Whether EU legislations promote or prevent development of agroforestry and



preservation of biodiversity. The majority of the research emphasises on scientific and
monetary difficulties, while there are only a few investigations on the formulation of
policies, implementation strategies, distribution and financing availability which impact on

the consequences on the ground level (Dupraz et al., 2018.)

1.1 Aim and Research Questions

This study will review EU legislation that are related to agroforestry and analyse how those
policies provide or prevent support towards agroforestry, sustainable food system and

biodiversity.
The research questions of this thesis are:

e How agroforestry supports to enhance biodiversity and soil health recovery in an

agricultural context.
e How do the Key EU policies influences agroforestry within different state members

e What structural barriers and challenges hinders agroforestry from being implemented

under current EU legislatives.

The study will assess peer reviewed studies, EU official reports and case studies to give a
literature review of the effectiveness of EU legislatives like: Common Agricultural Policy
(CAP), the European Green Deal (EGD) and Farm to fork (F2F) strategy and evaluate on
how those initiatives improve agricultural farmlands and biodiversity. Recognizing
underlying structural barriers, regulatory uncertainty, insufficient subsidies for farmers,
those steps will be also reviewed in this thesis and presenting recommendations concerning

improvement of the legislations.



2 Background: Agroforestry and Sustainable Food Systems in the
EU

This chapter will provide a summary and overview of academic and institutional literature
on agroforestry and the sustainable food system of EU. It will focus on the interpretation of
agroecological methods and biodiversity oriented agricultural practices in EU policy. This
review also examines legislative structures like CAP, EGD and F2F strategy whether
accomplish or fail to accomplish the goals for sustainability.

2.1 Agroforestry in the EU.

FAO (Food and Agricultural Organization) characterizes sustainable food systems which
comply with both current and future food demand through maintaining an appropriate
balance within food manufacturing, preservation of green environment and maintaining
social and economic equalization. Throughout the EU, a sustainable food system is
implemented, which reduces ecological damages while at the same time preserves food
availability and supply through maintaining an appropriate harmony between the production
of food, environmental sustainability and equitable distribution of resources to the society.
(FAO, 2023.)

For the purpose of improving biodiversity, fertility of soil, carbon storage and other
ecological benefits, agroforestry combines plants and trees into agricultural fields (Jose, S.
2009). Agroforestry structures bring various positive environmental effects for example:
improving water preservation, reduction of soil erosion, improvement of pollinator variety,
increased food availability, resistance to climate change, and improvement in carbon
sequestration. Agroforestry schemes in the EU have successfully reduced soil erosion as
much as 75% by carrying out root durability, provided canopy shelter and preserved 34%
more carbon compared to standard monocultures (Jose, 2009; Moreno et al., 2018). With the
ecological advantages agroforestry has become a key component of agricultural system
structure. (Jose, 2009; Torralba et al., 2016.) The agricultural land use system of agroforestry

is the concept of agroecology (An ecological approach to agriculture focusing on



sustainability and biodiversity) by Glliessman (2018). This incorporates enhancing

biodiversity and eliminating chemical and artificial supplies.

There is an EU Biodiversity concept targeting to invest 10 percent of land used for
agriculture into high diversity landscapes by 2030 to implement all of those ideas (EU
Commission 2020). Establishing biodiversity measures like pollinator diversification and
increasing the numbers of birds are significant indicators of the agroforestry efficiency and
success. In accordance with research diverse environments can sustain 40% higher numbers
of bird species rather than typical farms and ranches. (Sirami et al., 2019.) With the goal of
restoring the declining biodiversity and developing methods for sustainable farming
techniques, the EU has a Biodiversity Strategy for 2030. (EU Commission, 2020).
Unfortunately accomplishing all of those targets requires managing of structural challenges
for example: inconsistency of legislation and inadequate knowledge among farmers (Dupraz
etal., 2018).

2.2 Regulation Structures responsible for Agroforestry in EU

Agroforestry has recently been incorporated into legislative structures by the EU, which has
acknowledged its relevance as a component of their long-term sustainability targets
incorporating these structures for supporting some specific policies (European Agroforestry
Federation, 2022). The key policies of EU in which agroforestry is included are: CAP, EGD,
and F2F Strategy. Those were intendent to encourage EU state members for agricultural
practices and sustainability but the degree to which these frameworks are successful in

advancing agroforestry differs greatly between nations and areas.

CAP: This is the primary agricultural policy of EU, and has been developed to support food
production, secure fair wages for farmers and to foster rural growth. By means of eco
schemes and rural economic growth projects CAP gives monetary support regarding
agroforestry (European Commission, 2021). From the year 1960s to 2013, CAP has shifted
from production centric assistance to greener and sustainable structure featuring “Greening”
regulations encouraging sustainable ecological practices. Under 2013 CAP’s “Greening”
guidelines requires all farmers to adopt sustainable farming methods which includes
diversifying of crops, preservation of perennial grasslands as well as allocation of certain

amounts of their lands as an environmental focus area. (Pe’er et al., 2019.) CAP 2023-2027



eco-scheme contributed 10 billion euros that includes complementary funding for the
establishment of agroforestry (EUR-Lex, 2021). There is variation for the enforcement
throughout the different member states of EU, but still cross-compliance guidelines made it
mandatory that 3 to 7% of agricultural land should remain as ecological priority areas for
example including: hedgerows. CAP eco-scheme structure encourages sustainability that
provides monetary benefits to carry out agroforestry as well as additional sustainable
practices. (European Commission, 2021.) Eco-schemes are for farmers so that they can
safeguard the ecologically sensitive regions and areas for example, hedgerows, forest strips
and stable grazing lands which can promote for example, biodiversity and carbon retention
(Pe’er et al., 2019). Though the financial assistances are being provided the implementation
of the guideline is not equal throughout all over the EU, for instance France and Spain
effectively integrated within sustainable farming practices, resulting in improvements of soil
health, biodiversity and carbon sequestration (European Court of Auditors, 2022). On the
other hand, Germany has more vigorous agricultural practices and their governmental
support is not enough to implement those EU strategies. CAP, despite of having solid central
strategy real world impact are more relies on regional circumstances. Primary source for
delivering CAP payments involves national governments, they can establish their own plan
for defining the distribution of the rural development funding and reimbursements of eco-
schemes. (Pe’er et al., 2019.)

EGD: In this strategy Agroforestry is given special consideration, emphasising the land
utilization to enhance the wildlife and decrease the emission levels of greenhouse gases with
the purpose of achieving carbon neutrality by the year 2050 and to reduce the carbon
emission no less than 55% by the year 2030 compared to the level of 1990. It is expected to
be financed through one third of the 1.8 trillion EU’s seven-year budget and Next Generation
EU Recovery Plan. (European Commission, 2020.) By minimizing erosion of soil,
increasing the cycling of nutrients and facilitating pollinators, agroforestry demonstrated to
improve overall soil health and reduced the ecological impact on the environment (Torralba
etal., 2016.)

F2F: With the goal of decreasing pesticide usage while at the same time improving the
condition of the soil health, the strategy promotes a sustainable food system and urges
towards sustainable farming environments especially agroforestry (European Commission,

2021). The goal is to connect agroforestry to the upgrade of soil health and reduce the usage



of pesticides by 50% by the year 2030 compared with the baseline of 2015. This strategy is
executed by various assisted mechanisms, particularly CAP eco-schemes, reformations of
national policy and academic funding under Horizon Europe while the adoption of certain
methods appears to be had a voluntary nature, it depends on the farmers on how effectively
they adopt the legislatives. (European Commission, 2020.) There are no financial assistances
like CAP which will encourage the farmers to adopt the sustainable agroforestry strategies
by their own. Improved assistance services, training and educational programmes are needed

to encourage the farmers for sustainable practices. (Glliessman, 2018.)



3 Methods

The methodological strategy is provided in this chapter as well as describes the methods
used to collect and evaluate data in order to access the EU legislations to promote
agroforestry and biodiversity under a sustainable food system. This method primarily
utilized analysis of qualitative documents, EU legal documents, EU policy structures and
ecological assessments which are publicly available.

3.1 Information Sources: EUR-Lex, Web articles/reports

This study utilized official legislation texts, governmental policy papers and peer reviewed
scientific research articles to look into how EU legislations potentially hinder or promotes
agroforestry and biodiversity. EUR-Lex is the primary source of information utilized for this
thesis regarding different EU laws and legislatives of agricultural practices. This platform
facilitates direct browsing of EU legislation, policies and law documents. A detailed
collection of EUs ecological, agricultural, policy directives and legal court decisions can be
retrieved via EUR-Lex. Using keyword terms like: “agroforestry”, “biodiversity”, “soil
health” and “Common Agricultural Policy” to navigate to the official legal data. Focusing

on legislations and information linked with CAP, EGD, F2F and related reforms from 2013.

The essential part that EUR-Lex provides is the original and initially released legislative
form and wording, which makes it easy for the readers to understand. The distribution of
financial resources to environmental targets such as carbon sequestration and preservation
of biodiversity is defined in the legislative structure developed by Regulation (EU)
2021/2115, which monitors CAP's strategic plans for 2023-2027. (EUR-Lex, 2021). Also,
it is possible to analyze court instructions and enforcement on EU legislatives that also gives
clear indication of regulatory obstacles faced by EU member states. (European Commission,
2020).

For Peer-reviewed articles Google Scholar, ScienceDirect, SpringerLink databases has been

used. The key search phrases were "Agroforestry in Europe,”, "CAP biodiversity impact,”

"sustainable farming EU," and "agroecology policy" and for relevance publications between



2015 to 2024 has been considered. Though the study is aimed to represent the EU but France,

Germany, Portugal, Spain are the countries special attention has been given to.

Web articles and reports from trustable environmental cooperations and EU institutions are
also a source of information. For example: agroforestry despite of having ecological benefits,
its lack of implementation on different EU member states was pointed out in European Court
of Auditors (2022) report. Another web-based article is European Agroforestry Federation
(2022) and WWEF (2020) that provides much information on actual implementation of
agroforestry. Agroforestry has already enhanced land management and improved habitat
interactions which are indicated by WWE’s Living Planet Report 2020. (WWF, 2020.)

3.2 Review of key Practices, Integrity of land & Soil, Sequestration of Carbon

Agricultural methods influence carbon sequestration and soil health, which are crucial for
the potential success of agricultural legislatives to build up biodiversity. To strengthen the
structure of soil, the cycling of nutrients and wildlife preservation conservation cultivation,
rotational cultivation and cover crops are among few prominent examples that have shown
potential. As an example, cultivation of cover crops maintains the carbon in the soil as well
as it also enhances the diversity of microbial life and control over erosion, which means
consequently creating habitats for species that are beneficial. (Schipanski et al., 2014.) In
addition, diversification of crops maintains a diversity in the biological community in the
soil, something that is essential for the functioning of the ecosystem and equilibrium of
carbon stability, as well as it also act as a barrier and defence against insect pests and disease
(Tiemann et al., 2015).

The EU’s Soil Strategy 2030 states at the regulatory stage that 60-70% of European soils are
at significant threat of deteriorating, which directly impacts on emission reduction pledges
and ecological initiatives. Carbon Farming that was recently supported by EU initiatives give
compensation to the farmers according to the carbon sequestration outcomes. Despite the
commitment seems very promising there are still technical and administrative barriers that
hinder its practical application, especially when verifying carbon gains in soils and
agroforestry systems. (Rosenstock et al., 2016.) However, Sweden and Denmark showed
how adding perennial woody plants into farmland boosts wildlife diversification and

retention of water at the same time increasing organic carbon in the soil by approximately



0.2-0.4 Mg/ha (European Commission, 2021). Over a span of ten years an ongoing
investigation project has been carried out in France that discovered the total amount of
organic matters in soil within agroforestry fields risen by 25-50% in comparison with
monocultures (Cardinael et al., 2017).



4 Results: Analysis of Eu Policy frameworks

The following section covers several primary legislative structures established and
developed by EU and which have consequences on sustainable food systems, agroforestry
and biodiversity. This section examines the overall structure of major initiatives and those
initiatives evolved in reaction to environmental issues. The purpose is to discover whether
those regulations effectively influence on environmental consequences in addition to how

they are able to modify the agricultural practices in Europe.

4.1 Overview of common EU agricultural policies

A fundamental component of EU policy on agriculture, CAP has gone through major
adjustments to aim at transitioning from production-based agriculture to ecological
sustainability. This resulted in EU’s awareness of the growth of transition towards
agroforestry within farming practices and helped to address the challenges with declining of
biodiversity, degraded soil and atmospheric warnings. (Pe’er et al., 2019.) The execution of
CAP’s eco-scheme is serving as one of the main CAP methods to encourage agroforestry.
This one is mostly the monetary incentives for farmers and producers to carry out
environmentally friendly farming opportunities for example, by creating of a buffer region,
corridor development for biodiversity and establishment of other vital elements for
agroforestry system. (European Commission, 2021.) EU has set aside Ten billion euros from
its budget period 2021-2027 for the advancement and development of agricultural forestry
and sustainable farming methods (European Commission, 2021). This scheme requires cross
compliance which means that to receive CAP’s monetary incentives farmers need to meet
and maintain certain criteria such as fence lines, hedges, waterways and permanent
grasslands. Through providing habitats for animals, boosting the condition of soil and carbon
sequestration, agroforestry contributes to achieve goals related to the environment.

(European Commission, 2021.)

Considerable quantities of greenhouse gas can be held in our fields, soils, and plants through
agroforestry systems, especially the ones that consist of trees, shrubs and grassland within

agricultural fields and farms. An important barrier for including agroforestry within EU



climate goals is the lack of commonly accepted and recognized approach or methodology
for measuring the storage of carbon. Governments capacity to offer incentives based on
performance under CAP eco-scheme suffers because of the difficulty of measuring
environmental outcomes in absence of unified measuring methodology. (European

Commission, 2021.)

4.2 Regional inequality in legislation enforcement

Regional variation in regards with adoption of agroforestry is visible though CAP’s effort to
promote agroforestry. For instance, strong support from governmental institutions as well as
extensive tradition of environmentally conscious agricultural practices in France has led
continuous growth and acceptance in agroforestry while Germany struggles with integrating
into agroforestry system because they have more industrial and commercial farming
practices. The wide variation of implementation and success rates emphasize the
significance of customized approaches and strategies in accordance with the different
regional agricultural contexts instead of common policies applicable for all region which are
less effective depending on regions. (Sirami et al., 2019). While countries like Poland and
Romania received less than 1% from CAP’s agroforestry incentive, and the involvement and
participation are also hampered because of the unnecessary long procedures which includes
5 steps to complete the procedure (EUR-Lex, 2021). On the other hand, countries like Spain
and France where this strategy has proved more success in agroforestry because of strong
national support, proper distribution of allocated incentives and favorable ecological
conditions. (European Court of Auditors, 2022.) For instance: Spain’s DEHESA and
Portugal’s MONTADO, which are traditional agroforestry system with higher value in
natural, cultural and economic of Iberian Peninsula. This method is called traditional
Silvopastoral systems which consists of cork, oak trees, acorns, livestock and ecotourism
that brings up around 120 to 200 euros / hectare /per year. (Moreno et al., 2018.) Portugal’s
Montado+ initiative provides farmers seminars for free of costs plus 300 euros/ha whoever
attending the program. As a result, in next 5 years 300% more farmers will implement
agroforestry. (European Agroforestry Federation, 2022.) With over 200 thousand acres of
land as part of integrated plan, France has become the leading country globally in terms of
adopting agroforestry. (French Ministry of Agriculture, 2015.) Because of the differences in



temperature, soil composition, species of tree, land utilization and financial structure these

type of systems are particularly challenging to adapt on nations like Germany.

4.3 Administrative and Economic Barriers

The biggest hurdle for the farmers to get the aid is complicated legal procedures, that demand
farmers to provide extensive evidence and documents including five-year strategies for
management, species selection clarification and property/land ownership verifications to get
approval for the incentive. Small scale farm owners are the contributor of 68% of EU
agricultural activities, yet only 23% of them are getting the agroforestry subsidy because of
those complex administrative steps. (European Court of Auditors, 2022.)

1. Farmer applies to eco-scheme
via national CAP program

f
2. Application reviewed
by local/regional authorities

3. Eligibility & environmental
criteria verified

4. Approval & eco-scheme
funding granted

5. Farmer implements
sustainable practices

6. Monitoring & verification
of outcomes

7. Payment issued based
on compliance/performance

Figure 1. CAP Eco-Scheme Application and Implementation Flow

Legislative complexity and challenges not only belong to the initially submitted application
but also remain further as the settlement of payments keeps getting delayed in member states
for on an average of 14 months to 2 years (European Court of Auditors, 2022). Because of
this prolonged subsidy payments to keep up with their financial position, numerous farmers

revealed quitting on agroforestry initiatives and shifting back to the traditional production



methods. The circumstances are worse where there is lack of professional agroforestry
specialists. 60% of total farmers in Germany’s Brandenburg voted as the reason of their
greatest obstacle is the absence of qualified officials. (European Agroforestry Federation,
2022.) In order to maximize the potential of EU’s intense attempt in advancing agroforestry
via schemes like EGD, CAP, F2F a number of structural problems are also needed to
resolved. Financial stability and economic viability represent one of the major obstacles.
Though CAP provide financial assistances to help farmers towards the transition of
sustainable agricultural practices, but these subsidies often fail to cover all the expenses. The
preliminary investment involves several steps including purchasing trees, planting trees,
levelling of grassland, future operational maintenance those are significantly cost consuming
for farms that are not that big enough. (Dupraz et al., 2018). The reality is that the
implementation of agroforestry may have been rejected by many farmers of EU because of
tight profit margins. In addition, traditional, high yield agricultural methods are able to bring
the revenue faster, where sustainable agroforestry systems are only able to make the return

over an extended period. (European Court of Auditors, 2022).

The acceptance of agroforestry throughout the EU is also hampered because of the
information gaps and abundance of technical expertise. Farmers and agricultural producers
definitely have lack of technical knowledge and required skills to effectively use the
agroforestry methods. (Jose, 2009). The issue is evident in particular regions where
traditional farming methods are already deeply embedded and agroforestry is relatively a
recent concept for them (Torralba et al., 2016). A majority of farmers have no to little
knowledge of the prospective benefits of agroforestry, they are likely to be hesitant to set up
such new approaches since they are lacking of sufficient resources and adequate trainings in
accordance with the European Agroforestry Federation (2022) reports. In countries in which
agricultural industry is still not heavily participating or involved in converting to
environmentally friendly farming techniques, those understanding and knowledge barrier is

significantly dominant (European Commission, 2021).

A further factor hindering the advancement of agroforestry is the shortage and lack of
existing market place for agroforestry products. Farmers may not have opportunity to access
lucrative marketplaces for purchasing and exporting agroforestry products. For example:
timber and non-timber forest products (WWF, 2020).



4.4 Support Mechanism

Through the use of online based electrical application, preliminary inspection and approval,
Ireland’s Green Low-Carbon Agri-Environment Scheme (GLAS) shortened their waiting
and processing period within 90 days (European Commission, 2021). By employing
municipal assistance centres for supporting and guiding the farmers throughout the incentive
procedures Portugal’s Montado+ scheme has obtained 85% of farmers endorsement
(European Agroforestry Federation, 2022). In Denmark and Sweden’s agroforestry’s carbon
credit scheme provides farmers 50 to 80 euros per ton of carbon sequestration (Moreno et
al., 2018). Likewise, Italy’s Bio-Districts program combines the agroforestry farmers with
the upscale market places that boosted farmers earnings over 30-40% (WWF, 2020).

The government of France has made it easier for their farmers by providing 200 — 400
euros/ha for agricultural practices under the second pillar of CAP. EU and French
government contributes for this funding and regional municipalities can modify the support
system to fulfil the local needs. Also, the country’s agroforestry sector received 15 million
euros between 2015 to 2020 under the same CAP strategy above. 23 example farms have
been built as a part of this program to operate as centers for education and training, providing

direct instruction for implementing agroforestry. (French Ministry of Agriculture, 2015.)

The following modifications need to be given top attention for the legislators and authorities
in order to eliminate those gaps farmers are facing. Problem with providing funds needs to
be minimized by enabling expedited settlements that will allow for 50% of incentives
payments immediately after the project approval. The processing time could be potentially
reduced to 75% through the introduction of local registration office assistances just like
Portugal did. Establishing institutes consisting of agroforestry specialists in each EU state
member countries can make certain improvement to provide the technical assistances
farmers need. This kind of initiative may increase the agroforestry implementation rate

although the adjustments will only need 5% cost of CAP’s subsidies. (Dupraz et al., 2018.)



4.5 Challenges in Policy Delivery

There are several differences on how agricultural forestry laws are carried out throughout
the EU state members and those are related to different farming habits, budgets, financial
goals, managerial skills and resources. As a combination of organizational and economical
barriers, government support made some states lag behind towards the sustainable

agricultural system while others made major advancements towards it. (Pe’er et al., 2019.)

A large number of farmers of countries like Germany considers agroforestry as a potential
risk, because the big agricultural operations focus on crops with high yields such as: maize
and wheat. The conventional farming practices provide them with quick return within a year,
while planting trees for agroforestry requires 3 to 7 years of waiting for getting revenue from
agroforestry products like lumber, nuts, fruits and veggies. (Torralba et al., 2016.) Farmers
of some counties like Lithuania and Latvia are still in the era of thinking that growth of
agroforestry will hamper the nutrients for their crops which is one of the main reasons of not
adopting agroforestry (European Agroforestry Federation, 2022). Another main concern of
farmers is that the forest growth will take the arable productive land area in countries where
the land prices are too high for example in Germany and the Netherlands. According the EU
2022 Audit by 68% of German farmers agroforestry has been considered to be a “land wasted

on non-crop uses”. (European Court of Auditors, 2022.)

Farmers are clearly not let alone responsible for implementation of those policies. They’re
provided by monetary support, consulting assistances and training educations despite of
widely varying in terms of availability and efficiency across state members. (Pe’er et al.,
2019.) In the meantime, farmers of the countries like France are able to receive the incentive
funds despite of significant effort or proven agroforestry approaches. It has been possible
because of unclear qualifying specifications, insufficient field visits and the freedom given
to the regional authorities. CAP subsidies often come up below the costs line of planting
trees that varies in range from 500 euros up to 1500 euros per hectare which includes: manual
labour cost, fencing, seedlings (Dupraz et al., 2018). Due to confusion and complex
legislatives, barely 12% of EU farms are capable to implement and utilize the CAP’s eco-
scheme funding (Pe’er et al., 2019). In the end, political institutions and governmental
restrictions additionally hinders agroforestry adoption. The European Court of Auditors
(2022), reports show that the complicated legal and administrative procedures that are



necessary to get the EU incentives for agroforestry might be discouraging and deterring for

the farmers for complying with the sustainable farming practices.



5 Viability of agricultural strategies and techniques to improve

biodiversity

In this chapter the practical consequences of preserving biodiversity through agricultural
practices. It analyses multiple ways of agroecological strategies, preservation techniques of
soil preservation and procedures of managing land that supports ecological integrity in the
agricultural system. The study also explores how some specific approaches have led to
beneficial outcomes within the EU countries corresponding with goals of sustainability.

5.1 Pollinating Organisms

Regardless of the importance of pollinators is significant for ecological wellness,
biodiversity, and food production, the number of pollinators throughout the EU are
decreasing drastically. Across EU insect pollination mostly by butterflies, honey bees,
caterpillars and hovers are accountable for 78% of wildflowers and 75% of agricultural
crops. The effect of global warming, frequent application of pesticides, typical agricultural
methods and declining of habitats play an important role towards the fragmentation and
decreasing of pollinators resulting in negative impact on biodiversity and food security.
(IPBES, 2016.)

Agroforestry has shown amazing prospects in terms of restoring pollinator habitats through
floral hedgerows, strips of wildflower and planting of multi species. Based on new research,
agroforestry areas can maintain as much as 60% variation of pollination compared to heavily
developed monocultures. For the survival of pollinators, hunting of food, hatching locations
and microclimatic stability are essential part which are offered by a wide range of
ecosystems, trees that provide shade, undergrowth plants and undeveloped boundaries.
(Albrecht et al., 2020.)

EU legislatives have already started acknowledging those connections. The pollinating
organism is a component of EU Biodiversity legislatives for 2030, that intends to prevent
pollinator loss through minimizing the use of pesticide and by safeguarding the habitats.

Though the voluntary implementation and inadequate enforcement among the EU member



states have severely limited its influence. (European Commission, 2020.) Integrated Pest
Management (IPM), which prioritizes non-chemical procedures, must be followed under the
legislative Sustainable Use of Pesticides Directive (Directive 2009/128/EC). However,
many EU nations continued the application of neonicotinoids- a chemical pesticide because
of loopholes, which is strongly linked with declining pollinators. (Milner & Boyd, 2017.)

The beneficial effect of such regulations is undermined by the absence of consistent
execution between state members. In spite of having challenges there are success stories as
well, in Spain wild honey bee visits to crops of nuts, olives, cherries jumped by three times

because of Spain’s Mediterranean agroforestry system. (Martinez-NUfiez et al., 2019.)

5.2 Successful Outcomes of Agricultural methods to increase Biodiversity

Diversified farming systems have been already proven methods for increasing biodiversity.
For example, Italy established the bio-district model, in which a number of organic farmers
partnered with local organizations to create and develop sustainably balanced areas. Because
of having direct integration into the marketplace these techniques increased useful insect
numbers by 35% as well as enhanced farmers earnings by 40%. (WWF, 2020.) Not only
Italy but also Austria and France have seen an increase in multitrophic species (Sirami et al.,
2019). In addition, farms that began to utilise diversified crop livestock ecosystems rather
than monocultures have recorded elevated visits of pollinators and pest regulatory services,
which indicated ecosystem services often rises in combination with biodiversity (Tiemann
et al., 2015).

Birds and insect diversity that were declining in the farmlands were successfully retrained
in Portugal’s Montado program through integrating natural oak trees with cattle that graze.
By combining gentle farming, canopy structure and open pastures the framework is able to
maintain a significant amount of biodiversity. Compared to neighbouring monoculture these
areas saw 25% more arthropod species. (Moreno et al., 2018.) One of the EU’s early
biodiversity programs is the Swiss agri-environmental program that ties subsidies with
ecological performance. Butterfly species have been increased by 60% over a decade in
farmlands that implemented flower rich field edges along with reducing the application of
synthetic pesticides. All those outcomes reveal that concentrated, research-based initiatives

are able to boost production and biodiversity. (Albrecht et al., 2020.)



In addition to the positive environmental consequences, those achievements also share
significant social aspects in common. Only within 5 years agroforestry implementation has
increased by 300% because of farmers educational initiatives like Portugal’s Montado+
program. (European Agroforestry Federation, 2022.) Having access to local markets like
Italy’s slow food program allowed small scale producers to dedicate themselves to
concentrate on special products related to agroforestry while ensuring steady income at the

same time preserving traditional landscapes. (Moreno et al., 2018.)



6 Discussions

The following section discusses this thesis’s preliminary findings in perspective of the
primary research question. It evaluated the practical barriers for implementation of
legislatives along with the administrative, environmental and structural barriers affecting the

adoption of agroforestry in different EU state members.

6.1 Practical Challenges in Agroforestry Adoption

Climate Consequences: Farming techniques exert direct impact on the stability of ecosystem,
soil health over long time and how the farmlands copes with severe weather conditions. In
order to expand the land space availability for farming, farmers sill continues to pump
waterways, chop down forest areas and remove hedges. As time passes, such activities
worsen the negative effects of climate change through leaving the land drier, more wind
exposed, and more vulnerable for floods. (European Environment Agency, 2019.) With the
aim to rebuild soil carbon simultaneously facilitating water retention and biodiversity, few
farms are now experimenting with climate resilient farming through using multi species
grasslands, hedgerow networks and dynamic rotation of crops. In comparison with bare soil
farms, southern France farmers who utilized natural grass covering between tree rows

experienced 20% increase in water retention followed by severe rainfall. (Lal, 2020.)

Socioeconomic Barriers and Knowledge Gaps: In accordance with an EU survey of 2021,
12% of Eastern European farmers are completely unaware of agroforestry incentive subsides
(European Commission, 2021). According to another survey which was conducted by
European Court of Auditors in 2022, more than 50% of farmers agreed that agroforestry
represents high-risk, low-reward option for then where the market is dominated by
monocultures. Furthermore, farmers are discouraged by the absence of regular markets for
agroforestry food. Markets and customers for the agroforestry harvest are scattered and often
local, contrary to industrial products (FAO, 2022). Despite of having monetary concerns, an
enormous number of farmers don’t even know scheduling, planning, managing or even

starting point of agroforestry system. Conventional educations and instruction in agriculture



only focuses on monocultures and not diversified system which involves crops, trees and

wildlife.

Post Policy Gaps: Eco-scheme of CAP gives financial support for agroforestry. However,
they frequently lack prospective mentorship as well as technical assistance post proving the
monetary support. Farmers who can finally get the financial support fail to get additional
assistances afterwards, leading in dropped or unsuccessful initiatives. Some member states
have their agroforestry system incorrectly constructed which restrict the ability and capacity
to be successful.

Agroforestry Products Markets: Locating and sourcing of buyers has become an ongoing
challenge for the farmers who produce walnuts, elderberries and truffle oaks. As a
consequence of not enough marketplace 30% agroforestry landowners in Bulgaria
discontinued on agroforestry production. (WWEF, 2020.) Some farmers were forced to sell
their timbers at a very low costs as their quality were not up to the mark for industrial
standards (Dupraz et al., 2018). There are some success stories also; Italy’s “Slow Food”
network doubled their revenue through connecting chestnut agroforestry producers with fine
dining restaurants (Moreno et al., 2018). Another one is that farmers of Denmark receive 50
euros/per ton for carbon dioxide preservation in agricultural forestry (European

Commission, 2021).

6.2 Integration of Policy and Practice

Although EU has established effective policies like CAP, EGD and F2F strategies, there is
a significant gap between the development of policies and their actual execution. Those
legislatives and proposals seem to be attractive in paper but in reality, farmers encounter
confusion, uncertainty and lack of follow up assistance. (European Commission, 2022). One
of the primary issues is that those legislatives are frequently evaluated on the total amount
of land registered instead of the actual improvements in soil health, carbon storage and

increase in biodiversity.

CAP is the key component of EU agricultural policy that intends to enhance not only our
environment but also maintaining the food security. Over the years CAP has gone through

significant policy changes which has increased emphasis on conservation of biodiversity and



sustainable development. (European Commission, 2021). The eco-schemes of CAP reveals
that the funding and resources provided are not capable to cope up with the hurdles faced by
the farmers. Countries like Netherland and Poland have heavy farming practises and modern
techniques that clash with the sustainability goals of EU. (European Court of Auditors,
2022.) The cross-compliance preferences of CAP make an odd gap between the EU
sustainability targets and its actual ecological circumstances. This may indicate that more

targeted efforts and actions are needed. (Pe’er et al., 2019).

EU must move to performance-based supervision as a way to make up those gaps. It also
means that instead of simply ticking the check boxes which shows participation, farmers
need to be compensated according to measurable outcomes. Lack of two-way
communication is an additional weakness. This gap can be reduced by establishing local
feedback channels to improve and modify the structure through allowing farmers to
represent their findings, obstacles and recommendations to policy makers directly.
Regulations will be efficient and applicable when scientific data and actual farming
inspection will be incorporated within EU lawmaking. All this requires cooperations among
agricultural ministries, higher institutions and farmers to create dynamic and relevant

research platform.

6.3 Opportunities for Development

Through the legislatives of CAP, EGD and F2F strategy the EU has already developed a
solid legal structure for advancing in agroforestry and biodiversity. Though at this point the
concrete execution of those laws reveals major limitations. Structural, legal procedural and
practical barriers represents root cause of the disparity between intent of legislative and the
actual results. The present legislations are insufficient not because of financial lack but due
to the way it is implemented as well as the results that is being prioritized. Although having

challenges, there are still plenty of chances for improving the effectiveness of legislations:

e Compulsory Biodiversity Goals: Member states would be legally accountable for
ecological consequences when wildlife aims were legally enforceable just like GHG
emission agreements according to the EU biodiversity Strategy 2030 and the recently
suggested nature restoration law (European Commission, 2020).



Simplification of Administrative Access: Like Ireland’s GLAS system which shows
the importance of local and regional counsellor and technological advancement. This
scheme has improved farmer’s participation by 40% by making agroforestry more
accessible through limiting the processing times by less than 90 days. (European

Commission, 2021.)

Developing Technological Efficiency: Farmers of many areas do not have enough
technical knowledge which is required to implement agroforestry. Developing
specialized team as for agroforestry assistance within national cultivation ministries,

that can be operated by skilled ecologists, soil expertise and legal professionals.

Consumer Driven Integration: Access to market must be supported under
agroforestry policies. Italy’s Bio-District program links farmers with high end
premium and ecologically mindful buyers and consumers, which has seen successful
outcomes with boosted profit for farms by 30-40%. (WWF, 2020.)

6.4 Future Pathways and Innovation in Agroforestry

Agroforestry is a crucial innovation route for the climate resilient and biodiversity rich

farming practices as EU speeds up towards greener transformation. Growth of agroforestry

depends on expansion of information driven ecological structure, community innovation and

inclusion of digital technology.

Digital Tools and Smart Agroforestry: Improved techniques and approaches for
organizing and supervising agroforestry system have been made possible because of
emerging new technologies. Installation placement of trees has been optimized, the
condition of soil can be monitored and ecological performance can be tracked with
immediate details through the help of technologies such as remote sensing, GIS
mapping system, sensor for soil moisture. For example, with the use of satellite-
based carbon monitoring farmers are able to measure the carbon sequestration of
their agroforestry lands as well as participate in carbon credit program. (FAO, 2023
a.) related to that farmers can also stimulate different tree crop layout and measure
their potential effects on environment through using Agroforesterie+ mobile app,

which has been tested in France.



Policy Driven Innovation Programs: Agroforestry along with other agroecological
innovations are currently supported by several kinds of EU development
cooperation, for example: Horizon Europe and EIP-AGRI (European Innovation
Partnership for Agricultural Productivity and Sustainability). Those organizations
combine farmers, agricultural related companies and researchers to collaborate on
developing methods specific a particular region. Other initiatives like AGROMIX
and AFINET are also contributing towards the establishment of field-tested
approaches to combine the positive effects of biodiversity with the actual

agricultural requirements. (European Commission, 2020.)

Youth Involvement: The active participation of younger generations appears to be a
vital component of agroforestry growth for future. Agroecology and agroforestry
related courses have begun to introduced into the academic programs of agricultural
institutions within Europe. As a result, it will create a new generation of climate
aware farmers as well as professionals in sustainable food system fields, which will
reduce one of the current issue knowledge gaps. In addition, internationally
exchange of data and information on sustainable farming is currently promoted by
organizations like EU’s Green Erasmus+, which allows young aspiring farmers to

volunteer or intern on agroforestry pilot farms overseas.



7 Limitations of Study

The review of secondary data sources, that’s including policy documents, academic journals,
governmental publications, EU’s official documents are the sole foundation for this thesis.
As a result, the study might not accurately represent unofficial procedures, methods and
behaviours and ongoing implementation at the root level. Another limitation is the uneven
geographical representation. All the instances and case investigations were mostly
concentrated on countries that has strong agricultural practices, like France, Spain, Portugal,
Germany despite the study was aimed to reflect the wide range of EU member states.
Although presenting diverse social, economic, ecological and political circumstances which
impact and influences policy outcomes, Eastern European nations remained under-
represented. Besides that, terminology associated with biodiversity and agroforestry are tend
to appear and utilized inconsistently within national policy documents, academic research
papers and EU directives. (den Herder et al., 2017.) While this literature review tried
everything possible to interpret those phrases uniformly, the understanding of legislatives
consequences might be influenced by the certain defined variations. Although having these
drawbacks, this thesis represents a solid foundation for interpreting EU’s legal agricultural
environment including useful insights which could potentially explored deeper in future by

using additional research.



8 Conclusions

This thesis explored on how the laws and regulations of the EU influence the development
of a sustainable food system, having special focus on preserving biodiversity and
agroforestry. The goal of this literature review was to contribute on the present ongoing
debate on sustainable agricultural practices and the future of European food systems.
Recognizing that there are barriers to be overcome, the research findings and actual life
scenarios presented here demonstrated that transformation is viable and already taken places

in many EU states.

The EU may lead the transition movement towards more stronger and climate friendly
agricultural environment by pushing regulations in line with ecological reality and farmers
demands, in addition to promoting connections between knowledge, regulations and action.
It becomes apparent through a review of EU’s important projects like CAP, EGD, F2F that
while the regulatory objectives targets and intentions are excellent and beneficial the real
achievements vary significantly from one state member to the next. The potential
achievements of those projects are however limited by several types of structural issues.
Agroforestry and biodiversity friendly farming uptake has been hindered by some major
challenges that includes application complexity, absence of expert support, farmers financial

concerns and uneven access to market.

This study also highlighted the significant opportunities for growth and improvement in
terms of adoption of agroforestry practices. Effective projects such as Portugal’s Montado
plus program, Italy’s Bio district and Ireland’s GLAS eco-scheme demonstrated how
sustainable agricultural practices can be successful if adequate mixture of financial
incentives, help with technology and market connectivity are provided. Ecological and rural
livelihoods both can be benefited provided farmers receive the benefit of market access
alongside with knowledge and funding assistance. Upcoming agricultural policies must put
considerable emphasis on incentives based on performances, farmers aid scheme, stronger
feedback system and a great integration of academic research into policy making with the
goal to close the gap between policy and practice. The legal structures are need to be
modified to correspond with the actual requirements and capabilities of farmers to

considerably enhance the soil restoration, climate resilience and food security.
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