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Foreword

Foreword

The last decades have seen much discussion about the future of agriculture and the
role it plays in biodiversity. It is nevertheless striking that agricultural landscapes
have been feeling the effects of a dramatic decline in plant and animal species for
some time. To maintain a fully functioning ecosystem on the one hand, and to continue to enable economic use of the landscape on the other, it is necessary to fundamentally rethink the framework in which our agricultural landscape operates.
The current statement summarises the state of knowledge on loss of biodiversity, its
causes and consequences. This paper focuses particularly on the current agricultural
framework: how can the political freedom accorded to Germany by the European Union’s agricultural policy be better utilised? Which subsidies should be put to the test?
To what extent is trade responsible? Is environmental law, and its implementation,
up to date? On the basis of these analyses, the academies make suggestions on how to
maintain and improve biodiversity in agricultural landscapes.
With this statement, the academies wish to contribute to the political discussion by
highlighting the complex relationships and circumstances that are causing the disappearance of many plant and animal species. The current state of agricultural biodiversity requires immediate action by all parties involved and especially courageous
decisions from policy-makers.
We would like to wholeheartedly thank all the scientists involved, especially the leaders of the working group, Katrin Böhning-Gaese, Alexandra-Maria Klein and Wolfgang Wägele.
Halle (Saale) and Berlin, October 2020

Gerald Haug

Dieter Spath

Hanns Hatt

President
German National Academy of
Sciences Leopoldina

President
acatech – National Academy of
Science and Engineering

President
Union of the German Academies
of Sciences and Humanities
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Key conclusions
3 In addition to securing our food supply, agricultural landscapes have many other functions,
including ecosystem services such as soil fertility, water filtration and storage, and insect
pollination. Agricultural land is also a man-made environment that provides habitats for
animals and plants and, not least, is used for recreation by humans.
3 Agricultural biodiversity among many species groups has declined sharply in Germany,
including in the country’s nature reserves. A wealth of scientific evidence shows that the
decline in agricultural biodiversity impacts how agricultural ecosystems function.
3 Potential economic benefits are not the only value of biodiversity. Ecosystem services, cultural value and conserving species for their own sake are all justifications for preserving biodiversity that go beyond economic arguments. The value of agricultural biodiversity needs
to be examined in the context of diverse agricultural ecosystem services and the conflicting
goals that these create.
3 Animal and plant species are declining due to a combination of several factors including:
the increase in fertile, yet species-poor field crops; pre-emptive and extensive use of pesticides; intensive fertilisation; larger field sizes; loss of species-rich grasslands and structural changes, transforming livestock farming into large-scale operations with less pasture
grazing; loss of structural diversity in the landscape; and loss of connectivity between conservation areas. These factors are largely the result of new biological and technological
innovations created to meet production targets.
3 Measures to protect and promote biodiversity need to take into account the economic,
political, legal and social aspects of agriculture. Stakeholders therefore need to take a systematic approach, implementing a variety of solutions at the same time. In addition to
agricultural factors, other key areas to focus on are agricultural policies, the market economy conditions, agricultural and environmental legislation, civil society and science.
3 This is an urgent matter and action needs to be taken immediately. It is not enough just to
change individual parts of the agricultural system, there needs to be a change in society
as a whole, working towards sustainable farming that incorporates measures to preserve
biodiversity.
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Courses of action
1.

Agricultural and conservation policies should be more closely linked in the future. In particular, subsidies paid to the agricultural industry as part of the European Union’s (EU)
Common Agricultural Policy (CAP) should be more closely tied to actual quantifiable ecosystem services. CAP funding instruments should focus on specific targeted environment
and nature conservation measures. It is also important to promote dialogue between
stakeholders in the sector (farming businesses, conservation organisations, authorities,
etc.) as well as voluntary cooperation between them, such as the ongoing Natura 2000
project, for example. These further CAP developments play a key role in making biodiversity-friendly farming economically viable for farms.

2.

Agricultural and environmental legislation: EU agricultural legislation would create a
framework to enshrine in law an obligation for farms to operate in an eco-friendly manner
while avoiding any distortion of competition within the EU. In addition, conservation areas
in agricultural landscapes need to be better maintained and protected, and more effort
should be taken to avoid unintentional adverse effects from adjoining territories. Lastly,
shortfalls in enforcing existing legislation need to be eliminated.

3.

Plan-based, region-specific collective approaches need to be developed in order to
change how land is used so that some areas either cease to be used for farming production, or they are farmed much less intensively. For this purpose, countryside management
organisations should be assigned greater roles.

4.

Municipalities are required to preserve, foster and increase biodiversity on their land,
making them visible pioneers and opinion leaders of a biodiversity-friendly way of life.

5.

Trade and markets: products farmed locally in biodiversity-friendly conditions should be
labelled with this information when being sold. There should also be support to develop
infrastructure that allows agricultural products to be further processed locally.

6.

Farms need to be supported in implementing biodiversity-friendly farming methods,
e.g. through better training and education. The public should also have a greater appreciation of such businesses’ commitment to conserving biodiversity, and farms need to be
given greater support if they choose to invest in conservation measures for their holdings. Ideas beyond organic farming need to be expanded upon and continually developed, focusing on integrated farming methods with small-scale technical or large-scale
digital support.

7.

The public need to have a better understanding of what biodiversity means for agricultural land. Model farms and educational gardens would be useful for raising awareness.
Schools, natural history museums and local museums can also allocate more time and
space to explaining the meaning of cultural landscapes and their biodiversity. In addition,
consumer habits need to change with action taken by both consumers and retail management. Habits should shift towards consuming less meat, reducing food waste and placing
greater value on food that has been grown in biodiversity-friendly conditions.

Executive summary

8.

A long-term, standardised monitoring system across Germany, and research on the causes of trends and ecological links, need to be extensively developed, to allow authorities to
document changes to a broad, representative range of species and habitats in the future.
Such a monitoring system would also make it possible to see how well biodiversity conservation measures are working.
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Introduction

1. Introduction

In several respects, biodiversity and agricultural business are at odds with one another. Agricultural land use is always focused on making targeted changes to the species
make-up of an area, in order to reach production targets, and this includes significant
decimation of individual species at the location. There are also sometimes conflicts of
interest in areas used for agricultural purposes between maintaining biodiversity1,
cultivating food and producing energy.
In this realm of conflicting priorities, it is the state’s duty to maintain the natural foundations of life for humans, out of responsibility for future generations (Art. 20a Basic
Law for the Federal Republic of Germany, GG) and especially to substantiate protection
for biodiversity (§1 paragraph 1 No. 1 Federal Nature Conservation Act, BNatSchG).
The goals of the international Convention on Biological Diversity, the European Union’s (EU) Biodiversity Strategy, Germany’s National Biodiversity Strategy and Germany’s National Sustainable Development Strategy, concluded in 2018, should also all be
put into practice.
However, beyond conflicting interests, promoting biodiversity can also benefit agricultural production, among other things by maintaining soil fertility through the natural
pollination of cultivated crops, which is equally effective and efficient, and through the
use of beneficial organisms for crop protection. Maintaining agricultural biodiversity is
therefore not necessarily at odds with forward-looking agricultural production.
Biological diversity includes the diversity of species, diversity within species (e.g. genetic variety) and the diversity of habitats.2 In this context, the frequency of species is
also considered, and their biomass, since both factors are of huge importance for sustaining ecological functions.3
The current statement considers biodiversity in the agricultural landscape, which is declining at a far-above average rate compared to other habitats.4 Agricultural landscapes
are understood as open or semi-open landscapes, largely designed by humans, which
are primarily used for economic purposes. These kinds of landscapes comprise arable
land, grassland (meadows and pastures), as well as interspersed small woodlands, isolated copses, individual trees, hedges, field margins or waysides, small bodies of water,
individual houses, roads and small villages. Agriculture uses the largest proportion of
land in Germany, accounting for over 50% of the country’s area.

1

In this statement, the terms “biological diversity” and “biodiversity” are used synonymously.

2

Swingland (2001); Convention on Biological Diversity, Article 2.

3

Winfree et al. (2015).

4

EEA (2015); IPBES (2019).
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Fig. 1: The partridge was formerly a common bird of cultivated landscapes . Since 1990, around 90% of the population has been lost. Most of this decline took place in the 1990s. There were further losses after a particularly harsh
winter at the end of the 2000s. Nowadays, the partridge is considered critically endangered. Photo: Erich Greiner.

Agricultural landscapes have groups of stakeholders who are comparatively easy to
identify, as well as legal, planning and political frameworks to work with. The relevant
stakeholders in the agricultural sphere are active in the agricultural sector itself, in conservation, politics, with the authorities and in legal proceedings at community, state,
country and even on a European level. However, consumer behaviour, food retail and
civil initiatives also have a big influence on the shape of the agricultural landscape.
Therefore, maintaining and promoting biodiversity in agriculture, while securing future production of food and energy, is a concern and task for society as a whole. Awareness and accomplishment of the corresponding goals are part of a much bigger picture. Promoting biodiversity in agricultural landscapes in concrete terms means close
cooperation between both the people living and working in these landscapes, and the
stakeholders who set the frameworks for action. Although the current study is limited
to agricultural landscapes alone, it also considers – where meaningful – other habitats,
such as forests and towns. This statement focuses its analyses and points for action
on Germany, but also uses information and data with European and global scope, and
addresses decision-makers at EU level.

9
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2. Status and development of biodiversity

There has been mounting evidence over the past few years to show that Germany is experiencing a considerable decline in its agricultural biodiversity. There have only been
some specific monitoring programmes in Germany to date (e.g. flora, fauna and habitat
monitoring5 and high nature value farmland monitoring6) and no comprehensive longterm monitoring studies for a broad range of animals, plants, fungi and habitats. As a
result, current knowledge of trends in species richness largely rests on data collected
about selected species groups and habitats. Scientific analyses have been conducted on
species numbers, frequency and biomass for birds, selected insect groups and plants in
particular (Figs 1 – 4). There are no long-term data, or potential data are not available,
on other species groups which are often particularly significant for ecosystem functions, such as soil organisms, for example. There is usually only evidence for quantitative trends at regional level, even for the better-recorded species groups, as data for the
whole of Germany are rare.

2.1 Decline in bird populations
Indices showing the population of common farmland birds in the European Union
(EU) have dropped to an average of 68.5% since 1990 (=100%) (Fig. 2). Even previously prevalent species have been affected by this downward trend. By comparison, the frequency of bird species in other habitats has decreased at a significantly lower rate than
on farmland. For example, common woodland bird populations have only declined by
an average of 12.1% (Fig. 2). Regional surveys indicate similar trends. Standardised
bird counts in the Lake Constance region between 1980 and 2000 show that there was
an average decline of approx. 30% in the frequency of species on agricultural land. By
contrast, bird populations in woodland, wetlands and urban areas remained stable on
average and, in some cases, even rose.7

5

The fauna, flora and habitat (FFH) monitoring programme is an obligation according to Article 11 of European Council
Habitats Directive 92/43/EEC (OJ L 206, 22/07/1992, p. 7), requiring member states to undertake surveillance of
the conservation status of natural habitats and species important to Europe. Member states must draw up a report
every six years detailing the main findings from their monitoring efforts and the conservation measures that they have
established (Article 17).

6

The high nature value (HNV) farmland indicator was devised as part of the European Union Common Agricultural
Policy so that all EU member states could meet their commitment to embedding environmental concerns in their agricultural policies and use the indicators to track the impact of their measures. The HNV monitoring programme behind
the indicators was developed by the German Federal Government and the federal states, allowing authorities to record
and evaluate data on HNV farmland.

7

Lemoine et al. (2007).
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Fig. 2: Changes in the frequency of 167 bird species in 26 European countries during the period from 1990 to 2014,
shown as an index. The graph also compares frequency trends for a selection of 39 farmland bird species and 34
woodland bird species. The data show continuous decline in populations of birds in agricultural landscapes. Among
these species are skylark, lapwings and partridge.8 Farmland bird populations have fallen on average to 68.5% of
their 1990 numbers.

As a result, common farmland bird populations are primarily impacted. The number of
skylarks, starlings and lapwings fell by more than 36% between 1998 and 2009.9 Analysing the numbers of bird species grouped by their main habitats also revealed that
the downward trend for open country species continued to worsen when comparing
data from the periods 1998–2009 and 2004–2016. Over 60% of the species common to
open country environments suffered declines between 2004 and 2016 (Fig. 3).

2.2 Decline in insect populations
Many studies have now shown that insect populations in the agricultural landscape are
in sharp decline. The frequency of butterflies found on grassland (meadows and pastures) in 16 European countries fell by approximately one third in the period between
1990 and 2015 (Fig. 4).10 This negative trend can even be observed over shorter periods
in Germany, where data have only been available since the first national butterfly monitoring programme in 2005.11
There is also evidence showing that 58% of butterfly species in the Düsseldorf area disappeared between 1900 and 2000. In this case, there is an explicit causal link between
the loss of land and the loss of these species.12

8

EBCC (2019).

9

Sudfeldt et al. (2013).

10 EEA (2013); van Swaay et al. (2016).
11

Rada et al. (2019).

12

Lenz and Schulten (2005).

11
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Fig. 3: Trend of breeding bird species in Germany grouped according to their main habitat. Comparison over a twoyear period.13 This shows the proportion of the bird species’ populations in agricultural, woodland and populated
habitats, which are in severe decline, declining, increasing, greatly increasing or stable. Compared to other habitats,
an increasing number of bird species in agricultural landscapes are declining or in severe decline.

For northern Germany, furthermore, there has been a significant decline in the frequency of cicadas and orthoptera on grassland since 1951, while the number of heteroptera has increased in the same period, especially among species that are able to cope
with disruption to their habitats.14 Out of the almost 600 wild bee species in Germany,
53% are currently endangered, and there has been no noted improvement since the
survey15 was taken for the Red Lists in 1998.16 A study of three sites across Germany
(“biodiversity exploratories”17) also showed a sharp decline in the biomass and abundance of insects and arachnids over the last ten years.18

13

Data from Germany’s bird monitoring programme, bird observatories and regional associations. The periods are
determined by the German Federal Government’s requirement to report to the European Commission to comply
with EU directives on conserving birds and natural habitats. This is unpublished data from the Federation of German
Avifaunists (Dachverband Deutscher Avifaunisten, DDA) and the German Federal Agency for Nature Conservation
(Bundesamt für Naturschutz, BfN) 2019.

14

Schuch et al. (2012).

15

Red Lists are directories of extinct or endangered animal, plant and fungi species. They are scientific expert reports
showing the endangered status for a specific reference area. The Red Lists use clearly defined criteria to evaluate the
information available on the extent to which certain species are endangered. They are mainly published by the German Federal Government or the federal states.

16

Westrich et al. (2011).

17

The Biodiversity Exploratories are an open research platform for functional biodiversity research. They are funded by
the German Research Foundation (Deutsche Forschungsgemeinschaft, DFG).

18 Seibold et al. (2019).
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Fig. 4: Changes in the frequency of 17 butterfly species on grassland (meadows and pastures) in 16 European countries for the period 1990–2017, shown as an index. (The European Grassland Butterfly Indicator).19

Loss of insect variety and biomass in conservation areas
Dwindling populations are not limited to areas outside conservation areas, and biodiversity is also decreasing within them. For example, the number of butterfly species in
a Regensburg conservation area fell from 117 in 1840 to 71 in 2013.20 The number of
ground beetle species observed in the Lüneburg Heath nature reserve also decreased by
an average of eight every year from 1994 to 2017.21 Furthermore, over 50% of specialised butterfly species on chalk heath conservation areas in the Moselle region became
rare or locally extinct between 1972 and 2001.22
Collaborating with Dutch and British scientists, the Krefeld Entomological Society
(Entomologischer Verein Krefeld) produced a detailed analysis in 2017 showing that
not only was insect diversity in decline, but so too were their individual numbers and
thus their biomass. The study caught international attention23 , showing that the biomass of flying insects decreased in conservation areas in North Rhine-Westphalia,
Rhineland-Palatinate and Brandenburg by an average of 76% between 1989 and 2016
(Fig. 5). The Krefeld study is the most comprehensive measurement of insect biomass
in Germany to date, and its key conclusions are in line with Dutch monitoring data.24

19

van Swaay et al. (2019).

20 Habel et al. (2016).
21

Homburg et al. (2019).

22 Wenzel et al. (2006).
23 Hallmann et al. (2017).
24 Hallmann et al. (2018).
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Fig. 5: Biomass measurements taken from insect traps placed in German conservation areas by the Krefeld Entomological Society during the period 1989–2014. The scatter plot shows that over the course of a year (growing season),
most insects were captured in summer. The loss of insects between 1989 (in blue) and 2016 (in orange) is clear,
equating to an average decline of 76% (it should be noted that the biomass scale is logarithmic).25

Insect decline in Europe
Similar to the situation in Germany, other European countries have also been recording local declines in insect species for several years, such as butterflies in Great Britain
(199526) and in Belgium (200127); moths in Great Britain (200628); bumblebees in Great
Britain (reported in 198229 and 200530); ground beetles in the Netherlands (198831), in
Denmark (198932) and in Great Britain (201233); roller dung beetles in Spain (200134);
and dragonflies in Finland (200235). The first meta-analysis of changes in insect frequency and biomass on a global scale revealed that terrestrial insects are decreasing by
around 9% every decade. The most severe population declines occur in North America
and Europe.36 All findings so far suggest that insect populations are falling across the
board and have been decreasing for decades. Species with specific requirements for
conditions provided by their habitat (e.g. flowery meadows and wetlands) are more
likely to be under threat of decline, while there are fewer declines among generalist
species that can cope better with disruptions to their habitats.37

25 Adjusted in line with Hallmann et al. (2017).
26 Thomas (1995).
27 Maes and Dyck (2001).
28 Conrad et al. (2006).
29 Williams (1982).
30 Goulson et al. (2005).
31

Turin and den Boer (1988).

32 Desender and Turin (1989).
33 Brooks et al. (2012).
34 Lobo (2001).
35 Korkeamäki and Suhonen (2002).
36 van Klink et al. (2020).
37 van Swaay et al. (2006); Beckmann et al. (2019).
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Decline in insect populations: questions, doubts, counterarguments
This statement mainly analyses the connection between biodiversity and the changes in agricultural land use. However, other hypotheses regarding agricultural biodiversity loss are discussed in public forums and in scientific literature. These rationales are presented and analysed below.
• “Loss of agricultural land, urban development and the expansion of towns and cities negatively impacts biodiversity”: soil sealing does indeed lead to loss of biodiversity. The share
of land used for settlements and traffic across Germany has grown from 11.5% in 1992 to
13.6% in 2011. The share of land affected by soil sealing, i.e. land that has been built upon,
has also risen from 5.3% to 6.2% in this period.38 However, this does not explain why researchers have observed a fall in insect, bird and plant populations on agricultural land. In
almost all the studies cited in this statement, biodiversity was measured with standardised
methods on the same research areas over a long period of time, with no building or soil
sealing taking place on these areas. In addition, there is often greater species richness and
a higher frequency of many species in urban areas with gardens compared to agricultural
land.39
• “The Krefeld study is not sufficiently scientific”: many commentators in the media and
some associations called into question the credibility of the Krefeld study. While one psychologist and one economist called the study the “unstatistic of the month”,40 for example, several ecological research institutes carried out independent reviews of the statistical
analyses and could not find any errors. In fact, the findings are consistent with earlier and
subsequent studies, lending weight to the conclusions made by the Krefeld entomologists
regarding the regional decline in insect populations. This meant that researchers could use
highly standardised data collection methods in other studies as well to produce evidence
of declining insect populations in grassland and woodland habitats41 and demonstrate the
simultaneous decline in insect-eating birds on farmland.42
• “Light pollution kills insects”: it is true that light sources often kill insects. Light after dark
attracts many insects, making them leave their natural habitats, meaning they can no
longer find food and a partner for breeding. However, light pollution only affects nocturnal
insects, and a significant number of diurnal insects are suffering from population decline.
Researchers have recorded a similar fall in numbers for both butterflies and moths.43 Furthermore, the sites used in the Krefeld study44 and the biodiversity exploratories study45
were located far from artificial light sources. Lastly, bird populations in urban areas, where
there is much greater light pollution than in agricultural areas, remained stable on average
between 2004 and 2016 (Fig. 3).

38 UBA (2020).
39 Theodorou et al. (2020).
40 cf. https://www.rwi-essen.de/unstatistik/70/.
41

Seibold et al. (2019).

42 Bowler et al. (2019).
43 van Dyck et al. (2009).
44 Hallmann et al. (2017).
45 Seibold et al. (2019).
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• “Vehicles on roads and motorways kill insects”: cars and lorries on roads and motorways
do indeed cause the death of many animals, including birds, mammals and especially insects. However, many of the survey sites used to date where sharp declines in insect populations have been observed are located far away from roads with heavy traffic.46 Insect
populations directly impact bird populations since insects are a vital source of nutrition for
birds. However, this does not explain why bird populations in urban areas, where there are
higher traffic volumes than in agricultural areas, remained stable on average between 2004
and 2016 (Fig. 3).
• “Mobile phone masts and wind turbines kill insects”: there has been no scientific evidence
so far to suggest that radiofrequency radiation harms biodiversity. It should also be emphasised that several European regions had already recorded dwindling insect populations before mobile phone systems were engineered (Germany has had a 2G network since 1992)
and wind turbines were developed (wind farms began operation in 1991).47 It is also worth
bearing in mind that many areas without wind turbines are recording a fall in insect populations.48 Lastly, it should be noted that the distance between the lowest point on a rotor
blade and the ground is usually over 50 metres on modern wind turbines, and only smaller
turbines extend into lower layers of air. Most insects, however, move around close to the
ground.
• “Climate change has led to a decline in insects”: there is some evidence to suggest that
hotter temperatures in temperate climates can reduce the frequency of insects, which is
true for beetles in one North American forest, for example.49 However, according to current
findings, rising temperatures in temperate climates correlate to an overall increase in species richness among insects, plants and birds.50 This means that hotter temperatures can,
on average, boost species richness (provided that precipitation does not simultaneously
limit effects).

2.3 Decline in plant populations
Although there is still a need for a comprehensive and systematic long-term survey of
plants of all species, several efforts to map flora have enabled researchers to identify
dramatic changes in the populations of many species. Examples include distribution
maps of flora in Baden-Württemberg51 and across southern Germany.52 These studies
show considerable declines in several farmland plant species, especially those pollinated by insects53 and those with nectar-rich flowers.54 The decrease in herbaceous plants
growing wild on farmland is particularly acute.55 However, many species have been

46 Hallmann et al. (2017); Seibold et al. (2019).
47 Williams (1982); Turin and den Boer (1988); Wenzel et al. (2006); Habel et al. (2016).
48 Hallmann et al. (2017); Seibold et al. (2019).
49 Harris et al. (2019).
50 Hawkins et al. (2003).
51

Museum of Natural History Stuttgart.

52 Buse et al. (2015).
53 Wesche et al. (2012).
54 Bruelheide et al. (2020).
55 Meyer et al. (2013).
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found to experience positive growth, such as synanthropic species that respond positively to the increasing use of nitrogen on farmland and, as a result, replace slower
growing species.56
The declines in plant species described here and evidenced in regional studies are also
reflected in the Red Lists data.57 For example, the Red Lists for vascular plants58 recorded a long-term decline for 129 out of 254 wild farmland plant species and a short-term
decline for 108 out of 230 species. As shown by an analysis of plant species in Mecklenburg-Western Pomerania59, researchers have also observed sharp falls in moderately
common species that are not recorded in the Red Lists.
A summary of the data published to date shows that the loss of biodiversity in Central
Europe and in Germany is most pronounced on farmland60 with variations, however,
between different species groups and regions.61

56 Duprè et al. (2010); Peppler-Lisbach and Könitz (2017).
57 BfN (2009 – 2018).
58 BfN (2009 – 2018).
59 Jansen et al. (2019).
60 EEA (2015).
61

Schuch et al. (2012); Batáry et al. (2017).
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3. The values of biodiversity

The loss of biodiversity has given fresh impetus to the question of what constitutes its
value. However, biodiversity is associated with an extremely broad concept of value62
– for instance, declining biodiversity results in the loss of goods, functions, services
and many other positive aspects or products beneficial to humans. Losing biodiversity
means that we irretrievably lose benefits for all life on Earth, including humans, and
it is currently extremely hard to ascertain how significant such missed opportunities
would be. However, we can pinpoint specific implications of biodiversity loss, allowing
us to identify three general value criteria that underpin the discussion around biodiversity.63 Such values are as follows:
•

Use values or instrumental values are the “services” that biodiversity offers for human purposes (3.1).

•

Relational values or eudaimonistic values (i.e. values that provide well-being, “inherent values”) refer to the relationship between humans and biodiversity, differing
from person to person and species to species (3.2).

•

Intrinsic values are absolute values of biological biodiversity that justify an immediate moral duty of other life forms to protect it (3.3).

There is a societal consensus that biodiversity should be conserved for future generations, even if its actual value in specific cases is still disputed or unknown (3.4). This is
all the more relevant given that species cannot be brought back from extinction and individual species are irreplaceable. However, it is important to note that certain features
of biodiversity can also be assigned negative values, for example those associated with
pathogens and disease vectors or with invasive species on farmland or in woodland.

3.1 Use values and ecosystem services
Ecosystems and the organisms that constitute them provide goods and services on
which humans depend. Some of their benefits also have quantifiable economic value:64
animals, mainly insects, help to varying degrees in pollinating 87 of the 115 most commonly grown crops worldwide.65 Based on these figures, the annual economic value
of insect pollination for German agriculture totals EUR 1.13 billion, while this value
stands at EUR 14.6 billion for Europe overall (calculations do not include honey pro-

62 Cf. Preamble of the Convention on Biological Diversity; Potthast (2014).
63 IPBES (2015); Díaz et al. (2015).
64 TEEB (2010); Lautenbach et al. (2012).
65 Klein et al. (2007).
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duction).66 Crops pollinated by insects also provide humans with various essential vitamins and minerals.67 For example, for the crops that are a source of vitamin C, this
affects over 90% of the production. Common crop varieties pollinated by insects such
as strawberries, cherries, rapeseed plants, cucumbers and watermelons produce particularly high yields. These crops produce especially high-quality fruits when they are
pollinated by wild bees, which provide a great deal of cross-pollination (Fig. 6).68 However, few dominant bee species are responsible for pollination on farmland;69 foremost
among them are social bees, which in Germany and Europe are usually the European
honey bee and the buff-tailed bumblebee. Although managing a few bee species in a
targeted way can provide pollination services for many crops, there are still numerous
studies and meta-analyses that show a link between pollinator diversity and the level of
pollination service for crops.70 The two are interdependent because different pollinator
species pollinate crops in different areas of the field, at different times of day and in
different kinds of weather, and these species can also influence each other’s pollination
activities.71 This means that farmers who encourage a diverse range of flower-visiting
insects in their crop fields or field margins will enjoy greater certainty that their crops
will be sufficiently pollinated.72
In general, having many different inconspicuous animal species and micro-organisms
is vital for agro-ecosystems to function. These organisms are responsible for various
functions within pest control, within the recycling of nutrients and as herbivores and
granivores.73 This means that having rich biodiversity within fields and the agricultural
landscape overall allows farmers to control pests more effectively and can also increase
their crop yields.74 Studies have also shown that ecosystems with richer biodiversity
have lower levels of pathogens and parasites among plants and animals.75 Furthermore, having granivores (e.g. birds and ground beetles) on arable land helps prevent
the growth of invasive plant species that compete with crops.76 Lastly, covering land
with perennial herbaceous plants and grasses, flower strips and hedgerows can help
prevent soil erosion, which in turn counteracts the loss of fertile farmland, among other
benefits. All agro-ecosystems need rich biodiversity to keep these kinds of regulating
services stable in the long term.77

66 Leonhardt et al. (2013).
67 Eilers et al. (2011).
68 Klein et al. (2007); Brittain et al. (2013b, 2014); Garratt et al. (2014); IPBES (2016); Wietzke et al. (2018); Castle et al.
(2019).
69 Kleijn et al. (2015).
70 Dainese et al. (2019).
71

Blüthgen and Klein (2011); Brittain et al. (2013a, b).

72 Garibaldi et al. (2014).
73 Lavelle et al. (2006); Tscharntke et al. (2012b).
74 Redlich et al. (2018); Dainese et al. (2019); Martin et al. (2019).
75 Civitello et al. (2015).
76 Pannwitt et al. (2017).
77

Tilman et al. (2006); Winfree and Kremen (2009).
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Fig. 6: The type of pollination has an influence on the quality of the fruit produced. For apple cultivation, trees whose
leaves have been pollinated by hand produce a very large number of small fruits with an unusually large number of
pips (left). These apples are not suitable for selling. When apple blossoms are pollinated by insects, fruit growers
obtain the desired yield and consumers obtain the desired apple quality (middle). In contrast, excluding insects from
pollination results in a few large apples without pips which are not suitable as eating apples (right). The example
shows the common “Topaz” variety, which is organically grown near Lake Constance. Photo: Alexandra-Maria Klein.

Although biodiversity includes organisms that may be harmful to particular ecosystem
functions, in the long term biodiversity does help stabilise ecosystems and their functions and services. Every species has unique characteristics, which make ecosystem
functions borne by several different species more secure. If, for example, a species is
unable to perform its services because particular weather prevents it from breaking
down organic material or visiting flowers, a species-rich ecosystem will include another
species that will be able to perform the same functions in these conditions.78 The fewer
species there are on agricultural land, the more vulnerable its ecosystem is to fluctuating environmental conditions and climate change.
Biodiversity also makes a crucial contribution to the recreational value of landscapes,
which is particularly important for human well-being. Initial studies have found links
between biodiversity and mental as well as physical health in humans.79

3.2 Relational values
Biodiversity also holds cultural value for many people beyond the useful benefits.
Protected natural monuments, such as ancient solitary oak or lime trees, show the
long-standing connections between humans and other species, especially in agricultural landscapes.80 These kinds of relational values are specific to particular biological
individuals and groups, and their significance for society as a whole is harder to quantify compared to instrumental values. This does not mean, however, that they are not
still crucial for individual people, especially since they often have a deep emotional
connection. Relational values can change over generations. For example, people who
grew up in poorly structured landscapes with little species diversity may not (directly)
experience or notice the value of small-scale agricultural land.81

78 Yachi and Loreau (1999).
79 Fuller et al. (2007); Dallimer et al. (2012); Hedblom et al. (2014); Cox et al. (2017); IPBES (2018).
80 Schumacher et al. (2014).
81 BMU and BfN (2015).
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3.3 Intrinsic values
Many people think that biodiversity is worth preserving not just for the aspects detailed
above, but also for its own sake, and regardless of its value to humans. This includes
farmland species that may owe their existence on the land to humans using the land,
but which still have an intrinsic value. Intrinsic value usually means a value that cannot
be valorised (mainly in economic terms), and such values are thus difficult to systematise. At the same time, the intrinsic value of biodiversity appeals to the intuition or
religious leanings of people with an affinity for nature.82

3.4 Various values enshrined in law
The different aspects of valuing biodiversity have also been enshrined in law. The state,
including legislative, administrative and judicial bodies, aims to protect biodiversity as
a basic natural resource for future generations (Article 20a Basic Law for the Federal
Republic of Germany, GG). The national goal for environmental protection is laid down
in Section 1(1) sub-paragraph 1 of the Federal Nature Conservation Act (BNatSchG). It
stipulates that nature and the countryside in both populated and unpopulated areas
must be protected on account of their intrinsic value, as basic necessities for human life
and health and as a duty to future generations. Furthermore, they should be protected
in a way that conserves biodiversity in the long run. These obligatory goals comprise
both an anthropocentric approach (i.e. biodiversity must be preserved out of responsibility for the well-being of current and future humans) and a biocentric approach (i.e.
the view that the environment has value in and of itself and so must be protected for
its own sake).83

3.5 Operationalisation of values
While biodiversity is a value in and of itself, it also has different values depending on real-world situations and goals. The process of evaluating biodiversity in specific ecosystems examines the number and frequency of species in relation to their benefits. Yet the
complex nature of ecosystems, the interactions between species and their environment
and the manifold values that biodiversity holds for humans all justify the fundamental
value of biodiversity and why it needs to be preserved and supported. Anything that
deviates from this would need to have a specific reason, such as taking precautions to
prevent particular species from causing any major damage. At the same time, the impact of biodiversity loss differs depending on the ecosystem, time frame and evaluation
method, and the consequences cannot usually be predicted, so assessing these impacts
is fraught with uncertainty.
If there are conflicting goals – which should ultimately be seen as conflicting values
– the justifications for the values need to be openly discussed. In addition to preserving and promoting farmland production capabilities, the precautionary principle
mentioned above should also play a crucial role in prioritising the preservation and
promotion of biodiversity given the scale and speed with which species are being lost.
82 BMU and BfN (2015): 93% of those surveyed said it was important to consider animal welfare in food production.
83 Schlacke (2019), § margin number 9 f.
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Prioritising biodiversity is supported and encouraged by the majority of the German
population,84 including agricultural biodiversity in particular.85
Finally, embedding biodiversity standards into current international, national and
federal state-specific conservation legislation shows a basic yet definitive political recognition of the values that biodiversity holds. The loss of species and other aspects
of biodiversity (genetic diversity, biocoenosis) conflicts with the targets set in these
regulations.

84 For example, 92% of those surveyed would like to be able to rely on the fact that no fish products from endangered
species appear in shops, and 90% of them support labelling fish products from eco-friendly fisheries; BMU and BfN
(2017).
85 BMU and BfN (2015): 92% of those surveyed support farmers giving greater consideration to the impact of their
actions on the environment.
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4. Causes of the decline in agricultural biodiversity

Causes of the decline in agricultural biodiversity are manifold and they are largely a
combination of changes in farming intensity, diversity of land use and how agricultural
land is structured.86

4.1 The EU Common Agricultural Policy
The European Union’s (EU) Common Agricultural Policy (CAP) lays down the framework conditions for agriculture in Germany and shapes how German agricultural policy is structured. From 1950 onwards, agriculture in Germany and the EU was shaped
by set production and economic targets87 that focused on boosting agricultural productivity, raising the per capita income of farm workers, stabilising markets and ensuring
populations had access to products at a reasonable price.88 Agriculture was developed
with a view to increasing yields and improving (primarily technical) product quality,
which government incentive schemes also supported.89
Agricultural land was largely altered in the 1960s and 1970s so that farmers could meet
the above targets. Premium pricing combined with strong protection from outside
competition90 led to surges in productivity in the EU in the 1980s. Agricultural policy
experienced a turning point with the MacSharry reforms in 199291, and EU agricultural
markets were increasingly liberalised. The integration of the EU agricultural markets
with international markets in the 1990s has since led to farms having to adapt their
goods more and more in line with international prices.
At present, 51% of Germany’s total surface area is used for farming.92 Of this agricultural land, 72% (36.8% of the total surface area) is arable farming land and 28% (14.3% of
the total surface area) is permanent grassland (meadows and pastures).

86 Firbank et al. (2008).
87 The objectives of the CAP are now set out in Article 39 of the Treaty on the Functioning of the European Union
(TFEU) from 2009.
88 Koester (2016).
89 Haber (2014), p. 78.
90 Above all due to customs and export refunds.
91

The support prices for grain and beef were progressively decreased by up to 33% and arable land set aside. The farmers received direct payments as compensation. The reform was named after the then Commissioner for Agriculture
and Rural Development, Ray MacSharry.

92 UBA (2018).
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Fig. 7: The structural richness of the landscape has decreased in many places. The fewer structures there are in a
landscape, the fewer animal species live there.93

4.2 Increase in area, loss of structural diversity
Mineral fertilisers were used on large swathes of land and soil water balance was altered to ensure greater food productivity. Plots were enlarged to accommodate modern
farming equipment and their dimensions were standardised. This “land consolidation”
came with a reduction in structural elements, such as tree lines, hedgerows and copses,
cairns and drystone walls, cultivated strips in the field margins and scarps.
Expanding farmland while simultaneously harvesting fields across large areas prevents
birds and other wild animals from finding places on farmland to make their habitat.94
The size of crop fields with standardised farming methods plays a major role in agricultural biodiversity.95 The general rule is that the smaller the fields are and the more suited the method of managing field margin structures is to protecting species, the more
effective the measures to preserve biodiversity will be (Fig. 7).96 However, extensive
regional maize cultivation negatively impacts some farmland bird populations.97

93 BUWAL and BFS (1997); Tscharntke et al. (2007).
94 Batáry et al. (2017).
95 Fahrig et al. (2015).
96 Sirami et al. (2019).
97 Brandt and Glemnitz (2014); Busch et al. (2020).
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4.3 More comprehensive use of crop protection products
Alongside land reforms, the deployment of synthetic chemical plant protection products on a large scale98 enabled farmers to control pests effectively in field and specialised crop farming. Almost all arable farming land in Germany has been treated with
plant protection products since the 1970s.99 For example, insecticides were used to protect winter cereal crops on 6% of all farming land in northern Germany in 1971, rising
to 100% coverage by 1983. The number of insecticides available also doubled.100 The
quantity of active substances to protect crops has remained stable since 1995 (approximately 30,000 tonnes), and the number of chemical compounds in these substances
has likewise remained almost constant at 270.101 However, substances such as insecticides have become more effective over time102, with current products one thousand
times more toxic to insects than DDT (Dichlorodiphenyltrichloroethane), which was
used extensively until the 1970s. The 1990s saw the introduction of neonicotinoids,
which have continued to optimise pest control on farmland. However, it became increasingly clear that these substances harm biodiversity, with bees suffering from multiple adverse effects.103 Several neonicotinoids have since then lost their authorisations
for use on open land Fungicides can also negatively impact insects directly.104 By eliminating fodder plants, herbicides also affect the frequency and species richness of insects, which in turn affects birds higher up in the food chain.105

4.4 Reduced crop diversity and purer seeds
This alteration to plant production also brought other changes in farming methods, including new production methods standardised across the landscape for an increasingly
narrow range of crops. This progress sped up production and harvesting processes, but
in many cases it also reduced biodiversity and the number of biological pest controls
such as birds.106 Lastly, the changing agricultural landscape has given rise to other phenomena that also play a role in declining agricultural biodiversity. These include the
refinement of wild seeds over the last 200 years to guarantee increasingly successful
yields and the gradual disappearance of vectors for spreading wild arable plant seeds,
such as migratory herding.

98 Plant protection products are substances that protect crops from pests. Occasionally this statement and the insect
conservation action programme use the term pesticide. This term is used in addition to plant protection products
and biocides, which prevent non-plant dwelling pests from causing damage using non-mechanical means (e.g. using
worming agent with livestock or anti-mosquito agents).
99 Friege and Claus (1988), cited in Leuschner et al. (2014).
100 Kromp (1999).
101 UBA (2018b).
102 Simon-Delso et al. (2015).
103 German National Academy of Sciences Leopoldina (2018).
104 Heimbach (1988).
105 Rands (1985); Freemark and Boutin (1995). The Scientific Advisory Board on the National Action Plan on Plant
Protection Products (Wissenschaftlicher Beirat zum Nationalen Aktionsplan Pflanzenschutz) published information in
2019 on the risk to agricultural biodiversity from using plant protection products.
106 Redlich et al. (2018).
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4.5 More indoor livestock farming, less grassland
Keeping and rearing dairy cows has changed in recent decades. As dairy cows became
ever more productive, dairy farmers needed more and more energy-rich feed on grassland.107 They then enhanced their species-rich and moderately productive grasslands
with fertiliser, herbicides and special grass mixes or ploughed them into land for growing feed.108 Changes in livestock farming drove this trend further. The rule in the 1950s
and 1960s was to cut permanent grassland no more than three times a year or only keep
a moderate stocking density on the land.

a)

b)
Fig. 8: Trends in livestock farming (cattle and sheep) and permanent grassland in Germany: a) number of farms
keeping cattle and sheep and the stocking density (cattle and sheep) in livestock units (LU)109; b) share of all farmland
in Germany used as grassland.110

107 Hampicke (2018).
108 Hampicke (2018), p. 35.
109 Destatis (2019a).
110 BMEL (1992, 2005, 2012, 2019).
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Now, livestock are largely kept indoors while meadows and pastures are extensively
fertilised, and the grass is largely cut for feed, usually six or seven times a year.111 The
number of flowering plants has dramatically declined as a result. As more and more
livestock are kept indoors, there is less manure on grassland, thereby removing it as
a source of food and habitat for many insects. Stocking densities are also increasing
while small-scale holdings that keep animals indoors with regular outdoor grazing are
becoming progressively less common (Fig. 8).112 For example, only 2% of dairy farms
held over 100 cows in 1999. By 2018, this figure had increased to 18%.113 Overall grassland areas in Germany shrank between 2003 and 2012, and 5% of all permanent grassland disappeared completely.114 Intensive land use destroys biodiversity.115 Species-rich
grassland in Germany is now one of the most endangered habitats.116

4.6 The nitrogen issue
So as to maintain soil fertility and ensure plant growth, nutrients are added to arable
land. In regions with a high population of livestock, manure or slurry also needs to be
disposed of. Furthermore, fermentation residue occurs in biogas plants which, when
spread like manure, can lead to over-fertilisation of soil. Nitrogen, in particular, plays a
problematic role for ecosystems in this process. A comprehensive study on how grassland use impacts plant diversity and vegetation composition in Germany found that
fertilisation has an adverse effect on both the number of species and number of Red
List species.117 It also found that the number of wild farmland plant species growing
on intensively farmed land in central and northern Germany fell by 23% between the
1950s/1960s and 2009. The composition of species present in the remaining habitats
points to an increased nutrient supply from fertilisation as a possible cause.118

4.7 Increased intensive land use
There is a great deal of evidence showing how more intensive land use usually harms
biodiversity. For example, a global meta-analysis revealed that land use intensification
on arable land and grassland can increase yields but can also significantly reduce species richness.119 It should also be noted that intensification at the expense of biodiversity is not always the best way to increase yields. Biological pest controls can be used to
increase yields on low-intensity farmland in landscapes with sufficiently heterogeneous
structures.120

111 Leuschner et al. (2014).
112 BMEL (2015); Destatis (2019a, b).
113 Milchtrends.de (2019); Destatis (2019c).
114 BfN (2014).
115 Plantureux et al. (2005).
116 BfN (2014).
117 Gilhaus et al. (2017).
118 Meyer et al. (2014).
119 However, species loss does not always occur within high-intensity systems or if intensification is implemented incrementally in low-intensity systems, see Beckmann et al. (2019).
120 Dainese et al. (2019); Martin et al. (2019).
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Intensification efforts have only managed to achieve steady, long-term yield growth in
suitable locations. Unsuitable locations, conversely, have not been economically viable,
causing farmers to abandon the land.121 Large plots of land in regions such as the Black
Forest were left fallow or underused as far back as the 1960s,122 adversely affecting
plant and animal species that depend on low-intensity land use (in the high nature
value farmland system123) to thrive.

4.8 End of the EU set-aside policy
Fallow land supports species richness, for example among birds.124 The share of fallow
land has fluctuated a great deal over time (Fig. 9), due to changes to European agricultural policy. The set-aside policy was introduced in 1992 as an instrument of EU agricultural policy to limit surpluses from farming. Set-aside areas (usually fallow) reduced
the production volume, with positive ecological side-effects.
The set-aside requirement was gradually abandoned from 2007 onward after prices
started to rise on world agricultural markets in 2005. As a result, the share of fallow
land fell from 6–7% to around 2% in 2009 (Fig. 9). Driven by environmental concerns,
ecological focus areas (EFA) were introduced as part of the new “greening” measures
in 2015. However, this did not return the amount of fallow land to previous levels.125

Fig. 9: Amount of fallow land as a result of the set-aside requirement and “greening” measures in Germany. The
percentages correspond to the specific share of fallow land within all arable land.126

121 Strijker (2005).
122 Reger et al. (2007).
123 Strohbach et al. (2015).
124 Henderson et al. (2000); Firbank et al. (2003).
125 Pe’er et al. (2017).
126 BMEL (2015); Destatis (2019d).
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4.9 Comparative analysis of individual factors and summary
A wide variety of studies have analysed how specific factors in land-use change have
impacted species groups. There are very few studies that measure the effects of the
multiple factors detailed in this chapter in one single test and thus make them comparable. A Europe-wide study investigated how intensive farming in wheat production
impacts127 wild arable plants, ground beetles and farmland birds as well as the potential
effectiveness of biological pest control.128 The study revealed that areas using more herbicides, insecticides and fungicides recorded a reduced number of wild plant, ground
beetle and farmland bird species. It also showed that biological pest controls for insects
and plants became less effective when more insecticide was used.
In another study, ten possible influencing factors129 for four species groups (plants,
earthworms, spiders and wild bees) were analysed in four regions across Europe.130
Major findings from the study are that mineral nitrogen fertiliser and the number of
pesticide applications adversely affected the number of plant and bee species and individuals.
If we consider all these studies in the context of one another, we can assert that each
factor or combination of factors detailed in this paper contribute to the decline in biodiversity, frequency and biomass of species on farmland. Each will, however, have
varying degrees of influence and act on different scales. For example, there is evidence
that cleared landscapes have had an impact on bird diversity at field and farm level but
not at regional level.131 The findings also show that there were significant differences
in species richness among plants, worms, spiders and bees at field level on land using
traditional and organic farming methods, but these differences were marginal at farm
and regional level.132
Countermeasures have been taken in response to the growing standardisation and intensification of farmland use. These measures are incorporated in the German federal states’ agri-environmental programmes (“Kulturlandschaftsprogramme”) and the
CAP. However, such measures have not yet managed to reverse the trend, or have done
so only marginally, both for the species groups affected and the factors causing the
declines.133

127 The farming scale recorded details on: farming methods (conventional/organic), crop rotation, share of farmland with
agri-environmental measures, field sizes, the quantity of insecticides, herbicides and fungicides applied and number
of applications, the use of nitrogen and organic fertiliser, ploughing and using machinery to remove weeds. Additional
information was recorded at the landscape level: average field sizes within a 500m radius of the test sites and the
number of different crops.
128 Geiger et al. (2010).
129 Geographic location (farm, region), agricultural management (crop type, mineral nitrogen input, organic nitrogen input, mechanical field operations and the use of plant protection products) and diversity in the surrounding landscape
in a 250m radius around the fields.
130 Lüscher et al. (2014).
131 Jeliazkov et al. (2016).
132 Schneider et al. (2014).
133 Kleijn et al. (2011); Pe’er et al. (2017).
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Direct causes of the decline in agricultural biodiversity
The causes of the decline in agricultural biodiversity are predominantly due to a combination
of changes in how agricultural land is used, how it is structured and the insensitive exploitation of the land. The relative importance of these causes cannot yet be evaluated. The main
causes of the loss of agricultural biodiversity are:
• Changes to land use and crops grown on the land: (i) reduction in species-rich land use
systems (e.g. because grassland has been turned into arable land, or due to intensification
on formerly low-intensity grassland); (ii) increase in intensive, high-yield land use that has
little species diversity (e.g. for maize, rapeseed, wheat, viticulture).
• Unbalanced crop rotations: (i) dominance and partly long-term growth of less-productive
crops; (ii) loss of multiple cropping (growing several crops or varieties at the same time);
(iii) less diverse crop rotations.134
• Changes in livestock farming: the sharp reduction in cattle-rearing farms has led to a decline in hay fields, small pastures, cattle manure and manure yards as habitats and sources
of food for many micro-organisms, insects and birds.
• Highly effective herbicides and pesticides: (i) reduced use of biological and mechanical
methods for pest and weed control; (ii) regular pre-emptive and widespread application of
highly effective plant protection products including herbicides (to eliminate weeds), fungicides (to control fungi growth), insecticides (to eliminate insects) and vermicides (deworming products) in livestock farming; (iii) pesticides used on farmland contaminating adjoining
land and surface waters, including groundwater pollution.
• Soils with high levels of nutritional value covering large areas: (i) efficient chemical fertilisation, partly up to the field margins and paths; slurry spreading, including on sparse
grassland; (ii) grass clippings not being removed from field margins and bordering paths,
leaving nutrients in the soil; (iii) sowing seeds for legumes (fabaceae) for use as “greening”
measures.
• Expanding field sizes, loss of structural diversity in the landscape: (i) sharp decline in tree
lines, hedgerows, copses, cairns and drystone walls and low-intensity, low-nutrient strips
in the field margins and fallow land; (ii) acute reduction in the biotope network.
• Lack of protection, small field sizes and connecting conservation areas on farmland: (i)
lack of land-use concepts suited to low-intensity farming; (ii) lack of buffer zones around
conservation areas to minimise the contamination of surrounding land by fertiliser and
plant protection products; (iii) lack of habitat bridges due to structural loss in the agricultural landscape.

134 Steinmann and Dobers (2013).
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5. Contextual factors to working in the
agricultural landscape

To take effective action against the causes of the decline in agricultural biodiversity (chapter 4), it would first be helpful to analyse the contexts within which farming
stakeholders work and how their actions impact biodiversity. The role of agriculture
(chapter 5.1) is critical in this respect. Since the possible actions for farms to take are
heavily influenced by market-based mechanisms, government subsidies and regulatory
frameworks, this chapter will focus on the role of the market economy (5.2), the role
of agricultural policies (5.3) and the role of agricultural and environmental legislation
and its application (5.4). Finally, as this statement looks at macrosocial perspectives,
we will also examine the role of civil society (5.5) and science (5.6).

5.1 Role of agriculture
Agriculture is changing. In addition to food production, the last 20 years have seen the
use of agricultural raw materials for energy production. Material use (bio-economy) is
a growing branch of the economy. The climate in which agriculture135 is operating has
also changed. The liberalisation of European Union (EU) agricultural policy since 1992
has enabled, for example, the (global) market prices for agricultural products to have a
direct influence on production decisions in agricultural businesses. Land ownership relationships, as well as the land price and leasing prices, have an impact on land use, and
thus on biodiversity. Intensive cultivation and its consequences for biodiversity can
therefore be seen as a result of economic optimisation. A further example, discussed
below, shows that the regional and local agricultural climate, in other words the local
landscape structure, influences the biodiversity in arable landscapes. A rich and diverse
landscape structure can counteract the negative effects of intensive arable farming.

Using grassland is closely linked with livestock farming
The use of grassland is closely linked with livestock farming. Although some types of
land use for keeping cattle in meadows and pastures are detrimental to biodiversity,
species-rich grassland could not be preserved at all without livestock. Low-intensity
meadow and pastureland use can foster ecosystem-appropriate biodiversity. When
grass is cut to be used, the biomass is evenly removed and the land use is increasingly
standardised; conversely, selective grazing supports spatial diversity.136 In 2010, cattle
on 55% of German farms were kept on pastures.137

135 There are many different stakeholders in farming. At the centre of these are the farms themselves, operating as
family-run and family-owned businesses or partnerships formed under German civil law, meaning the owners are
considered natural persons and are personally responsible for the business. However, if they operate as cooperatives
or private limited companies („GmbH“ in Germany), they are treated as legal entities and internal committees govern
the organisation’s responsibilities (executive committees, supervisory boards, general assemblies).
136 Isselstein et al. (2005); Tälle et al. (2015).
137 Destatis (2011).
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Arable farming: variety and type of farming are decisive for biodiversity
When it comes to arable farming, however, the diversity of crop production can, over
space and time, create a host of options to help preserve and support diversity among
plants, animals and microorganisms.138 Before farms can achieve a high degree of crop
diversity and employ a wide variety of farming methods, they need to ascertain whether
growing lots of different produce makes economic sense for their operation; agricultural market conditions are still a decisive factor here (chapters 5.2 and 5.3).
Making long-term decisions about cultivating certain crops lays the foundation for the
biodiversity that will accompany crop production139, although such biodiversity is heavily dependent on how the crops are grown. Making short-term decisions about tillage,
irrigation, fertilisation and crop protection can cause changes to the composition of
biodiversity in the agricultural landscape. We can clearly see this in action with the
use of plant protection products: they are intended to kill species that cause damage
to crops, but they can also have an effect on many harmless or useful species.140 By
contrast, greater biodiversity can usually be found on farmland with low-intensity land
use, agri-environment-climate measures or organic farming (which uses fewer pesticides and mineral fertilisers), for example.141
How land use impacts biodiversity mainly depends on the intensity of the land use in
question, particularly the use of fertilisers and plant protection products. It makes financial sense to use a greater amount of pesticides and fertilisers with arable crops and
cultivation systems that have low production costs and generate high revenues. By contrast, farmers generally use fewer pesticides and fertilisers in less productive systems
(e.g. arable farming in locations with limited yield potential).142
Beyond organic farming, innovative cropping systems supported by technology on a
small scale or digital tools on a large scale (e.g. employing remote sensing data on soil
moisture, leaf colour and weather development) hold enormous potential for supporting biodiversity. One example of this is autonomous machinery for weed control and
the use of small self-driving robots to sow seeds, minimise pests and harvest crops,
known as “precision farming”.143

138 Benton et al. (2003); Rusch et al. (2013); Meyer et al. (2019); Moss et al. (2019).
139 Meyer et al. (2019).
140 German National Academy of Sciences Leopoldina (2018); IPBES (2019).
141 Stoeckli et al. (2017).
142 Stoeckli et al. (2017).
143 Ball et al. (2015); Herlitzius et al. (2018).
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Organic farming
The European Council regulation on organic production144 sets out the framework for organic
farming. It contains binding regulations for growing crops and rearing livestock (Article 4 f.)
and lays down the conditions for a control and certification system (Article 27 ff.) in the event
a distributor intends to label its products as organically produced (Article 23). One of the
characteristics of organic farming is the restriction on particular production factors, such as
restrictions in acquiring livestock feed as well as the ban on synthetic chemical plant protection products and highly soluble mineral fertilisers. Plant protection products using naturally
derived compounds are, however, permitted. Pesticides that are authorised for use in organic farming are placed on a whitelist and undergo an authorisation procedure (e.g. bacillus
thuringiensis, copper, vegetable oils and plant extracts). In 2018, organically farmed land in
Germany totalled 1,483 thousand hectares (8.9% of land), and 29,395 farms (11.7%) currently
operate in line with organic farming directives.145 Organic farming in most EU member states
receives funding as part of agri-environmental-climate schemes.146
Organic farming is not to be confused with “integrated farming”. The latter allows for area-appropriate use of mineral fertiliser and chemical crop protection measures according to the
“threshold of damage” principle. In this respect, integrated agriculture uses other means of
production but considers, similarly to organic farming, the ecological requirements and adjusts its cultivation measures to the natural conditions (variety selection, crop rotation, farming techniques, plant nutrition and crop protection).
One meta-analysis revealed that organic farms increase species richness by around 30% on
average.147 Environmental performance from organic farming, on the other hand, varies depending on the farm and location.148 This means that how agricultural production systems
impact biodiversity partly overlaps with the impacts from structural conditions, such as field
size and surrounding landscape (Fig. 10).149 Nevertheless, organic farming clearly has greater
benefits for biodiversity compared to conventional farming systems, especially on arable land
and relatively uniform and intensively exploited agricultural land. However, smaller differences between the two are observed on grassland.150
By contrast, organic farming produces lower yields depending on the crop and location. Various overview studies have estimated that the difference in yields between organic and conventional farming is around 20–25%.151 However, there are other studies, such as those about
apple cultivation, that have examined over 80 fields across Europe, and although they noted
that there were 30% more beneficial organisms in organic production, yields were 50% lower than those achieved by integrated farming.152 In addition, land is required for biological

144 Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production and labelling of organic products, Art.
2(a). European Council, 2007, OJ L 189 of 20/07/2007, p.1. The regulation states that organic production is “the use
of the production method compliant with the rules established in this Regulation, at all stages of production, preparation and distribution”.
145 BÖLW (2019).
146 Boncinelli et al. (2016).
147 Tuck et al. (2014).
148 Badgley et al. (2007); Ponti et al. (2012); Seufert et al. (2012); Knapp and van der Heijden (2018).
149 Hole et al. (2005); Tscharntke et al. (2012); Sanders and Heß (2019).
150 Tuck et al. (2014).
151 Lakner and Breustedt (2017).
152 Samnegård et al. (2019); Haller et al. (2020).
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 itrogen fixation. As a result, the findings vary greatly depending on soil quality, crops planted
n
and individual farm management.153 Organic farming has fewer or neutral benefits (depending
on the indicator and/or function) if its environmental performance is calculated based on it
producing lower yields.154 As a general conclusion, some crops, soils and locations are better
suited to organic farming than others.155

Fig. 10: Relation between the number of plant, insect and spider species and the length of the field borders
(field periphery) in conventionally and organically grown winter cereal crops in small and large structured
landscapes. On average, species richness is greater on organic farmland than on comparable areas of conventional farmland, and it increases the more the land is divided up into plots (i.e. longer field borders overall
mean smaller individual fields on the same land). The data points represent species richness in different field
sizes. Figure adjusted in line with Batáry et al. 2017.156

153 Badgley et al. (2007); Ponti et al. (2012); Seufert et al. (2012); Knapp and van der Heijden (2018).
154 Seufert and Ramankutty (2017).
155 Jänsch and Römbke (2009); Rodrigues et al. (2016); Pedneault and Provost (2016).
156 Batáry et al. (2017).
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Farms adopt these kinds of innovative strategies if they are environmentally conscious
and have access to reliable information, government subsidies and data on expected
profits.157 There are high-quality data on pest management and fertilisation that help
farmers manage systems with fewer pesticides and fertilisers.158 Biodiversity can also
be considered a public good in and of itself and be compensated.159

Landscape structure can offset intensive agricultural use
Structural landscape features, such as hedgerows, individual trees or field margin
structures, make agricultural landscapes considerably more beneficial to biodiversity.
Depending on the farming system used, a diverse landscape structure can offset the
effects of intensive land use on agricultural land.160 Furthermore, if field margin strips
are wide enough, they can minimise the impacts of farming on habitats bordering the
farmland, such as rivers and other bodies of water and conservation areas. Farmers can
actively decide whether to conserve, maintain or restore these kinds of structures. This
decision-making process is not just the remit of farms, however, as they do not decide
how to shape the entire agricultural landscape alone, and many decisions are made
jointly with municipal or user associations (water boards, hunting associations, countryside interest groups and “Realgemeinde” agricultural cooperative communities).

Lease land: divergent development in the East and West
In addition to the factors noted above, farming also undergoes major changes as the
amount of leased farmland changes. For example, the amount of leased land in West
Germany has steadily grown over the last few decades, while it has decreased considerably in East Germany since the start of the 1990s (Fig. 11). The increased lease and
purchase prices for agricultural land are the result of increased productivity, higher
global market prices and more intense competition. In the medium term, they often
force renting tenants to generate a correspondingly higher yield on the rented areas so
as to remain competitive. Farmers may then manage their leased land in a less sustainable manner to achieve these returns.

Land ownership influences biodiversity
Landowners are often responsible for making decisions about long-term measures
to support biodiversity. As a result, whether farms own or lease their land and which
ownership structures apply to the surrounding landscapes make a big difference towards how farms take individual decisions about preserving and promoting biodiversity. Among other things, the competitive leasing market inhibits extensive land use on
rented areas, for example in the scope of agri-environmental programmes. However,
only a few advisory services currently exist for farms that lease their land and wish to
take more measures to protect and support biodiversity.161

157 Liu et al. (2018).
158 Damos (2015).
159 Madureira et al. (2007).
160 Batáry et al. (2011).
161 NABU (2019).
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Fig. 11: Share of leased land in the Federal Republic of Germany in the period 1990–2016 (in %).162 Data for former
and new federal states are shown separately starting from 1990.

Potential global effects of pro-biodiversity agricultural production in Germany
A common argument put forward when discussing how to make German farming more biodiversity-friendly is that extensification of farming practices, especially through organic farming,
would benefit biodiversity in Germany, but this could increase the demand for agricultural
land outside of Germany due to changes in the trade flows of agricultural products (“telecoupling” or “indirect land use change”). Reconfiguring German agricultural production to organic farming models on a large scale could therefore alter natural habitats in other countries as
others try to secure the global food supply and compensate for any yield losses caused by the
transformation. This means that transforming farming practices in Germany could possibly
accelerate the decline of biodiversity in other countries.163
This line of argument is part of a complex and heated scientific debate.164 Firstly, organic farming only exists on an extremely small scale worldwide with just 69 million hectares of farmland (representing 1.4% of the land used for agricultural production globally).165 Additional
studies state that organic farming would make a greater contribution by diversifying farms in
developing countries , or cite changes in eating habits (e.g. proportion of meat in diet) when
considering the space requirements for agriculture.166 Furthermore, under certain conditions

162 BLE (2018).
163 Balmford et al. (2018); Meemken and Qaim (2018).
164 Seufert and Ramankutty (2017).
165 Willer and Lernoud (2019).
166 Reganold and Wachter (2016); Muller et al. (2017).
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organic farming can increase yields in developing countries.167 There has been no empirical
evidence as yet to show that the extensification of land use in Europe would increase land
consumption elsewhere, such as in the tropics.168
Rising demand for (agricultural) resources and growing world trade are the main reasons
for the destruction of semi-natural habitats. Currently, both global and local land use are
largely shaped by the demand for soft commodities to be utilised for bioenergy (mainly
biofuels) and by rising meat production.169 Global food production is becoming increasingly
spatially disconnected, with demand being met from a great spatial distance. Land used to
grow crops for export expanded by 100 million hectares globally between 1986 and 2009,
while land used for local food supply remained almost unchanged. Generally, food is exported from highly productive areas to less productive ones.170 The main soft commodities imported into the EU are soya beans and soya bean press cakes, coffee, cocoa and palm oil.171
A study has shown, for example, that the increased demand for palm oil from Indonesia has
adversely affected the use of the country’s farmland and rainforest, thereby damaging local
biodiversity.172
Furthermore, local factors are driving land use changes that pose a threat to the environment. The destruction of semi-natural ecosystems, for example through fires in Brazilian
rainforests, is often associated with a lack or inadequate enforcement of environmental
laws. Certain economic factors only come into play when local authorities allow others to
interfere with the local ecosystem, either on purpose or by virtue of their powerlessness.
Subsidies and financial incentives for agricultural businesses only escalate this situation.
The expectation of high returns and a lack of logging restrictions imposed by authorities
means, for example, that 68% of foreign capital invested in companies producing beef and
soya beans in Brazil’s Amazon region comes from tax havens.173 While industrialised nations
have low population growth, stable diets and thus no increasing need for agricultural products, it is predicted that the demand for agricultural products will grow in countries with
transitional or emerging economies. A shift in eating habits towards high-energy foods is
the main reason behind this development.

5.2 Role of agricultural policies
Farms in Germany have been receiving transfer payments via the EU’s Common Agricultural Policy (CAP) since the end of the 1960s. Until 1992, agriculture was subsidised
within the EU via politically supported, high agricultural prices, which led to intensive production. Since 1992 (after the MacSharry reforms), the support for agricultural
prices was progressively reduced by the EU and replaced by compensation payments
(coupled direct payments). From 1992–2005, the coupled direct payments still had an
influence on production decisions. Since 2005 (Fischler reforms), the majority of these
167 Reganold and Dobermann (2012).
168 Heinrich et al. (2013).
169 Schader et al. (2015); Marques et al. (2017); Grass et al. (2020).
170 Kastner et al. (2012).
171 FAO (2019); calculations in line with http://www.fao.org/faostat/en/#data.
172 Tscharntke et al. (2012); Grass et al. (2020).
173 Galaz et al. (2018).
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payments have been area-based direct payments (first pillar of the CAP), decoupled
from production. This means that the premium does not depend on the kinds of crops
grown or how many animals are being kept. This decoupling resulted in less intensive
production. Since 2000, these direct payments have instead been linked to an obligation to meet certain EU requirements under environmental, animal welfare and consumer protection legislation and to maintain agricultural land in a “good agricultural
and environmental condition” (known as “cross compliance”). As many agricultural
landscapes continued to deteriorate, the EU linked direct payments to the fulfilment of
additional environmental regulations in 2013 (“greening” in the first pillar of the CAP),
stipulating particular requirements for crop diversity, preserving permanent grassland
and creating provisions for ecological focus areas.174

Agri-environment-climate measures have an effect, but still only play a minor role
Going beyond the above, the EU promotes agri-environment-climate measures (second CAP pillar) to protect biodiversity and the environment. These measures go further than the environmental requirements of the first pillar175 and are financed and
designed by member states.176 In addition to the revenues generated on the market, the
area-based direct payments (first CAP pillar) contribute substantially to farm income.
Between 2010 and 2016, farms generated an average operating income of EUR 86,839
a year, and direct payments totalled an average of EUR 26,765 a year, representing
30.8% of operating income.177 However, it can be shown that direct payments increase
rents and do not fully benefit the farms; instead, the money is passed on to landlords.
In contrast to this, funds for agri-environment-climate measures (second CAP pillar),
which are exclusively geared towards environmental objectives, generally play a secondary role, with farms generating an average annual revenue of EUR 3,402 (3.9% of
their annual operating income) through these schemes.

Measures focused on nature conservation do not offer any economic incentives
All things considered, the ecological impact of the CAP conservation measures is inadequate in practice: there is evidence that the first pillar greening measures are having little impact, despite the considerable financial resources invested.178 They are also far less
effective than regulatory measures when viewed in terms of their costs and benefits.179
Agri-environment-climate measures (AECM) indeed contribute to protecting biodiversity in some cases.180 One weakness of the second pillar AECM is, however, that they
do not contain any economic or otherwise operationally useful incentives to protect
or promote biodiversity beyond the reimbursement of costs. The AECM are only occasionally geared towards specifically protecting species and selected habitats.181 The
administrative burden and complex legal conditions of the second pillar discourage

174 Art. 43–46 of EU Regulation No 1307/2013, OJ L 347 of 20/12/2013, p. 608; laid down in German legislation via the
direct payments implementing act and direct payments implementing regulation.
175 Art.28 ff. of Regulation (EU) No. 1305/2013 on support for rural development by the European Agricultural Fund for
Rural Development (EAFRD) OJ L 347, 20/12/2013, p. 487.
176 In Germany, the agri-environmental and climate-change mitigation measures are the responsibility of the individual
states.
177 Calculations for 2010–2016 based on data from the Farm Accountancy Data Network (FADN) 2019, public database.
178 Schmidt et al. (2014); Hart (2015); Alons (2017); Röder (2017, 2019); Pe’er et al. (2017).
179 Möckel et al. (2014), p. 357 ff.
180 Batáry et al. (2015, 2017); Lakner et al. (2020).
181 Kleijn and Sutherland (2003); Kleijn et al. (2006); Oppermann et al. (2012); Pe’er et al. (2014); Batáry et al. (2015).
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many farms from voluntarily implementing these AECM. As a result, these policy
instruments ultimately do not have the optimum effect on biodiversity conservation.182
If the EU wishes to preserve and promote biodiversity, EU agricultural policies need a
fundamental overhaul to reverse the trend of agricultural species decline.

5.3 Role and application of agricultural and environmental legislation
Extensive regulations exist at international (Convention on Biological Diversity), EU
(legislation on preserving species and habitat)183 and national levels (German legislation on conservation, soil protection, fertilisation and plant protection products)184 to
support the preservation of biodiversity. These regulations also apply to farms that impact biodiversity on both their farmland and in the surrounding landscape.

The agricultural sector enjoys considerable latitude under nature conservation and
soil protection legislation
Whether the land or the species living on it are subject to special protection determines which provisions apply regarding biodiversity on agricultural land. If no special
protection status applies (e.g. habitat protection185) then only the rules on best practice apply. The best practice requirements under fertilisation186 and plant protection
legislation187 are binding and, in part, very specific, meaning they can be effectively
enforced by the authorities in individual cases. In contrast, the best practice principles
under the Federal Soil Protection Act188 and Nature Conservation Act189 are less specific
and only serve as agricultural directives.190 Moreover, the impact regulation under nature protection legislation does not apply to agricultural measures for everyday farming methods, meaning that the agricultural sector enjoys considerable latitude under
nature conservation and soil protection legislation. Where the requirements for best
practice differ between fertilisation and plant protection legislation, on the one hand,
and nature conservation and soil protection legislation, on the other, is in the fact that
the former primarily serve to implement EU law.191

Deficits in legal practice
Although regulations on best practices under fertilisation and plant protection legislation are drafted with more specific provisions, there are still deficiencies in their enforcement. This is due to the number and size of farms and farmland, the authorities’

182 Weingarten et al. (2015); Zinngrebe et al. (2017); Schüler et al. (2018).
183 Directive (EU) 2009/147/EC of 30 November 2009 on the conservation of wild birds, OJ L 20 of 26/01/2010, P. 7;
Habitats Directive (92/43/EEC) (Note 5).
184 German Federal Nature Conservation Act (BNatSchG), Federal Soil Protection Act (BBodSchG), Fertiliser Ordinance
(DüV), Fertiliser Authorisation Ordinance (DüMV), Plant Protection Act (PflSchG).
185 Section 31 ff. BNatSchG.
186 Section 1(1) subparagraph 1 in conjunction with Section 3 ff. DüV.
187 Section 3(1) sentence 2 PflSchG.
188 Section 17(2) BBodSchG.
189 Section 5 BNatSchG.
190 German Federal Administrative Court judgement of 01/09/2016 – 4 C 4.15, decision 156, 94 ff. margin number 17
ff. In land law, the non-binding nature follows from Section 17(1) BBodSchG. Cf. Section 14(2) sentence 1 BNatSchG;
German Federal Administrative Court judgement of 13/04/1983 – 4 C 76.80, MDR 1984, 516 f.; German Federal
Constitutional Court ruling of 1988 – 4 B 55.88, NVwZ-RR 1989, 179 f.; German Federal Administrative Court order
of 26/02/1992 – 4 B 38.92; order of 04/06/2003 – 4 BN 27.03, NVwZ-RR 1992, 467 f.; German parliamentary paper
13/6441, p. 51; Prall (2016); Gellermann (2019).
191 Such as the Council Directive 91/676/EEC concerning the protection of waters against pollution caused by nitrates
from agricultural sources, OJ L 375 of 31/12/1991, p. 1 and the Directive (EU) 2009/128/EC of 21/10/2009 establishing a framework for Community action to achieve the sustainable use of pesticides, OJ L 309 of 24/11/2009, p. 7.
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lack of capacity and the transfer of auditing responsibilities to chambers of agriculture
(Landwirtschaftskammer).192
In some cases, land management regulations also consider the protection of the surrounding landscape. For example, fertilisation and crop protection measures arising
from the Fertiliser Ordinance (Düngeverordnung) and Plant Protection Act (Pflanzenschutzgesetz) must be implemented within set distances from bodies of water, while
pest management measures must be implemented away from other useful systems,
habitats and conservation areas. However, not all bodies of water (e.g. small ones) are
included in the Fertiliser Ordinance and the Plant Protection Act, resulting in a gap in
protection.
Agricultural land and conservation areas overlap extensively in places. For example,
there are over 125,000 hectares of arable land and almost 16,000 hectares of orchards
and vineyards within “fauna, flora and habitat conservation areas” (FFH areas193). Parts
of these agricultural lands are designated as nature reserves.194 If a farm’s land lies
within one of these conservation areas, the farm is subject to particular requirements
under conservation and water legislation and specific regulations for nature reserves.
However, many of these regulations195 do permit farming to be carried out with fertilisers and plant protection products within the conservation areas and virtually without
restrictions.196 Nevertheless, an area granted conservation status usually comes with
production limits and a reduced land resale value. Experiences from Saxony show that
agricultural businesses are prepared to implement the Natura 2000 measures if their
implementation is voluntary and combined with suitable agri-environment-climate
measures from the second pillar.197
Although there are legal provisions to promote biodiversity-friendly farming, these
have not yet gone far enough to preserve agricultural biodiversity effectively. Firstly,
many regulations are not binding (they only require consideration, “Beachtenspflicht”)
and lack explicit terms, making it difficult for farms to observe them in practice. Additionally, authorities are not enforcing the regulations, meaning that the responsible
regulatory bodies are not sufficiently monitoring compliance, and any breaches of the
regulations are rarely or inadequately sanctioned.

5.4 Role of the market economy
Market processes are a decisive influence on agricultural production in Germany. Production decisions in many market segments react to international prices for goods and
production-critical resources.

192 Möckel et al. (2014), p. 280 ff; Möckel (2015) suggests introducing provisions for the right to withdraw permission together with obligations requiring operators to tackle the deficiencies in enforcing regulations as these measures would
entail audit requirements.
193 According to the decision by the EU (1992), FFH areas, which protect habitats and species, should form a European
network of protected areas (Natura 2000) together with bird conservation areas.
194 Brühl (2018).
195 The insect protection action programme proposes banning plant protection products and reducing fertilisation, BMU
(2019).
196 German Federal Administrative Court judgement of 06/11/2012 – 9 A 17.11, decision 145, 40 ff. margin number 89 on
Agriculture and Natura 2000 areas; Möckel et al. (2014), p. 306 ff.
197 Lakner et al. (2020).
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Biodiversity as an externality
Biodiversity is considered a public good in this context and is not assigned a market
value. Protecting biodiversity is therefore immaterial to a market centred around supply and demand and has not yet been factored in. For example, solutions for the reconciliation of conflicts arising from food production versus preserving biodiversity do
not make provisions for the latter. The decline in biodiversity caused by agricultural
production is considered an “externality” from an economic perspective.

Externalities and biodiversity
In economic theory, externalities are the effects of an economic activity that are not incurred
as part of the contractual transaction but are instead incurred by third parties (either by other
economic stakeholders or by society as a whole). A distinction is made between positive effects, which create external benefits, and negative effects, which generate costs. An example
of the costs of agricultural production may be nitrogen compounds leaching into the groundwater or pesticide drift. On the other hand, farmland that provides flowers for bees or nest
habitats for birds, for example, can be perceived as a positive externality of agriculture.
One characteristic of agriculture-related externalities is that they are nebulous, making them
difficult to measure. This means that it is challenging for farms to determine whether their
own activities are creating externalities. This is especially the case where biodiversity is concerned and it would be necessary to identify changes in bird and insect populations. However,
if we assume that we know what the externalities of farming are, farms would need to accept
the additional costs to minimise negative impacts on third parties (e.g. nitrates leached into
groundwater) or enhance positive impacts (e.g. greater biodiversity) at farm level.
Externalities occur due to a lack of, or vague, regulatory conditions, as well as insufficient
compliance with directives, laws and controls. They are a basic characteristic of many environmental problems. Ultimately, externalities are passed on to all citizens.198 One example of this
is the introduction of a fourth treatment stage in waste water treatment plants to minimise
the amount of pesticide pollution in waste water as a result from farming.199
There are various measures to internalise externalities, including regulatory change and economic incentives (such as directing agricultural subsidies towards ecosystem services and biodiversity). However, to complicate matters, when such measures exist, they are often not
consistently implemented or sufficiently deployed.
There have now been several scientific studies to assess the total external costs and benefits of biodiversity. One study estimated that the value of animal-based pollination services
amounted to EUR 154 billion200, while a meta-analysis of 53 studies estimated the total value
of aggregated pollination services at USD 3,250 per hectare.201

198 Bourguet and Guillemaud (2016); Pretty et al. (2018).
199 UBA (2015).
200 Gallai et al. (2009); Lautenbach et al. (2012).
201 Kleijn et al. (2015).
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Increased appreciation of biodiversity-friendly products
Market-based instruments can be used to give agricultural stakeholders as much decision-making freedom as possible and incorporate agricultural externalities in market
processes (see chapter 4 and the “Externalities and biodiversity” box). Another market-compatible approach to improve agricultural biodiversity protection is to raise
public awareness about agricultural products produced using biodiversity-friendly
methods (e.g. organic farming, minimal pesticide use, such as integrated pest management, and conserving/supporting field margin structures202). In a 2018 environmental awareness survey, 68% of respondents said that they thought environmental
protection needed to be prioritised in the agricultural sector, while 65% considered
the decline in species richness among flora and fauna a major issue for domestic farming.203 Both results suggest that citizens – who are also consumers – are interested in
biodiversity-friendly farming. This raises the question as to how far these inclinations
are reflected in supply and demand on the market and an increased willingness of consumers to pay for biodiversity-friendly food produced on such farms.
By paying a higher price for these products, consumers are effectively paying for any extra costs incurred in producing goods in biodiversity-friendly conditions and, at the same
time, for the additional ecological value of these products. This in turn enables farms to use
farming methods that support biodiversity. A study looking at Germany and Canada estimates that the potential market share for this kind of sustainable consumption is 20%. It is
estimated that this could increase by another 10–20% using targeted marketing and information campaigns about sustainable consumption.204 However, the opportunity to address
externalities with consumer behaviour is limited, since biodiversity is a public commodity.
Therefore, there is an incentive for consumers to “free ride”, which reduces the willingness
to pay. Consequently, political intervention is required to internalise externalities.

5.5 Role of civil society
Biodiversity has been widely studied in scientific research and the protection of biological diversity discussed at all political levels. Species decline has long been a key issue
for those citizens who are, for the most part, voluntarily involved in efforts to protect
species and the environment. The continuing decline of biodiversity has only gained
greater attention in society and the media since the end of 2017 with the publication
of the Krefeld study. From then on, public awareness has noticeably grown around
the issue of insect decline in many areas of Germany, including nature reserves. The
public have also gained a greater understanding of the many consequences that this
decline entails for agricultural ecology and our way of life. A public petition in Bavaria
calling for action to “save the bees” garnered around 1.8 million signatures, impressively demonstrating the increased level of attention that such issues are receiving from
citizens. This and similar initiatives aim to create a biotope network, reduce the use of
plant protection products, expand organic farming and improve protection to riverbanks, among other goals. A further aim is to have issues such as the declines in insect
populations and species richness included in future agricultural training curricula.205

202 Holland et al. (2016).
203 UBA (2018c).
204 Peschel et al. (2016).
205 Deutsches Bienenjournal [German Bee Journal] (2019).
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Increasing demand for organic products
Society’s interest is also reflected in an increasing demand for organic products, whereby – for varying reasons – consumers accept paying a higher price for such products.
Organic products distributed through various channels grossed EUR 10.91 billion on
the market in 2018. The largest contributors to this figure were food retailers and discount retailers, accounting for 59% of sales, followed by wholefood shops and farm
shops with 27%. Other distribution channels, such as bakeries, butchers, weekly markets, direct sales from producers, subscription boxes and health food shops, account
for the final 14%.206 The fact that consumers are buying more locally and organically
farmed produce can certainly be considered an effort on the part of society to counter
the loss of biodiversity. Organic food is more expensive, as clearly shown by the sales
figures, with organic wheat costing around 150% more on average compared to non-organic varieties,207 and organic milk costing around 50% more.208 Studies on consumer
preferences reveal that shoppers buying organic produce all have different motives.
Environmental benefits are just one of the main reasons besides health, taste, shopping
experience and lifestyle.209 Consumers who buy organic produce often expect other ethical criteria to be met, such as ensuring animal welfare, setting fair prices, being locally
produced and even preserving and promoting biodiversity.210
However, different social groups have markedly different levels of awareness about biodiversity.211 For example, social groups with advanced educational attainment (incl.
students) and a net monthly household income of EUR 3,500 or more have a greater
awareness of this topic.212

5.6 Role of science
For decades, scientific studies have highlighted the risks to biodiversity from exploiting
agricultural landscapes and have emphasised the need for protective measures to be
developed. They have documented long-term shifts in the populations of species living
in agricultural landscape and the causes of decline of specific species or species groups
(chapter 4). There have been interdisciplinary and transdisciplinary projects that have
developed, implemented and monitored biodiversity-supporting measures and then
assessed their effectiveness.213 We therefore have enough reliable research on the overall plight of agricultural biodiversity. However, there continues to be a disappointing
lack of influence from these studies that would give the issue a greater profile in society,

206 BÖLW (2019).
207 EUR 170 vs 410 per tonne on average 2007–2018, cf. AMI (2019). It should be noted, however, that prices and the
price ratio are subject to considerable fluctuations, see also Würriehausen et al. (2015).
208 The average price of milk is EUR 0.30 per kg for conventional milk and EUR 0.45 per kg for organic milk. However,
these prices and the price ratio are also subject to considerable fluctuations (cf. AMI 2019).
209 Bruhn (2001); Hasselbach and Roosen (2015).
210 Zander and Hamm (2010); Stein-Bachinger and Gottwald (2016); Risius and Hamm (2017).
211 BMU and BfN (2015).
212 BMU and BfN (2015).
213 Examples of interdisciplinary projects: German Research Foundation (DFG) Collaborative Research Centre 299:
land use options for peripheral regions; project funded by the German Federal Ministry of Education and Research
(BMBF) – Bioplex: biodiversity and spatial complexity in agricultural landscapes under global change; joint project
between the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety and the Federal
Ministry of Food and Agriculture – F.R.A.N.Z. Transdisciplinary projects: Horizon 2020: Shared innovation space
for sustainable productivity of grasslands in Europe Inno4Grass; DiverIMPACTS – Diversification through Rotation,
Intercropping, Multiple Cropping, Promoted with Actors and value-Chains towards Sustainability; BMBF programme
on agricultural systems of the future: innovative use of diverse grassland for a sustainable intensification of farming at
the landscape scale, GreenGrass.
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politics and agricultural practice. A key question then is: how can science have a more
powerful impact in the public and political spheres?

Requirement for research into biodiversity losses and their reciprocal effects
There continue to be several gaps in knowledge about local trends in species richness
and the consequences and specific causes of the decline in biodiversity, particularly regarding the complex interactions between crops, pesticides, fertilisation and structural
diversity of agricultural landscapes. There is also a greater demand for more in-depth
interdisciplinary and transdisciplinary research that develops, implements, monitors
and evaluates measures to support biodiversity. There is a gap between research and
practice when developing these measures, including the future scenarios that draw on
current practice. This applies to both conservation and agriculture.214

Downsides to the increase in scientific specialisation
The failure to sufficiently translate research into practice is, on the one hand, due to
structures beyond academia that prevent recommended actions from being adopted
(wrong incentive schemes, power struggles, lack of resources, etc.). At the same time,
though, academic structures themselves can be a contributing factor. As a result of
increasingly specialised academic research, the range of disciplines in universities is
changing, which is why professorships for biological systematics and taxonomy or for
agricultural and forest ecology are disappearing.215 In addition, local research institutes
are closing. Consequently, there is often a lack of systematic research approaches and
well-founded, application-oriented research within and outside of higher education
institutions. For example, there have been extraordinarily few studies so far to investigate biodiversity and agricultural productivity at the same location in one consistent
experiment.216 The German Research Foundation (DFG) Senate Commission on Agroecosystem Research has suggested setting up a network of agronomic testing facilities
to enable researchers to investigate productivity, resilience and resource efficiency in
specific landscapes as part of an interdisciplinary approach.217 This much-needed network of test fields would also have to take into account landscape structure and avoid
focusing solely on measures to be implemented directly on farmland.

Practical agroecological research
Moreover, there is still a need for comprehensive, interdisciplinary and practical agricultural research on sustainable farming methods that is designed to be participatory
and aims to further develop organic farming as well as sustainable concepts for integrated farming. This kind of agroecological research exists in the USA and now in France
too, aiming to translate agroecological knowledge from scientific theory into practice
so that conventional and integrated farming systems can be made more sustainable.218
Germany in particular is lacking transdisciplinary research involving groups of stakeholders, farming decision-makers, local policy-makers and civil society.
There also still exists, or once again can be seen, a lack of exchange between academic research and teaching and practical training. That is to say, the latest research is
not integrated into courses at universities of applied sciences or agricultural technical
214 e.g. Braunisch et al. (2012).
215 German National Academy of Sciences Leopoldina (2014).
216 1% of all studies synthesised in the meta-analysis by Beckmann et al. (2019).
217 Stützel et al. (2014).
218 Wezel (2017); FAO (2019).
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schools, for example, and as a result, it is not integrated into official administrative
practice (e.g. local conservation agencies or chambers of agriculture). This would in
turn provide advisory services for farms or development measures and management
plans for Natura 2000. Last but not least, higher education and research institutes as
well as the public sector need more staff and financial support; their lack of resources
indicates that there is still a failure to take the issue into consideration in politics and
society.
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6. Courses of action

6.1 Guiding principles and main courses of action
The possible courses of action described below clarify the role of the state in protecting
basic natural resources out of a responsibility to future generations (Article 20a Basic
Law for the Federal Republic of Germany, GG). European Union (EU) legislation also
stipulates a similar obligation (Article 37 of the EU Charter of Fundamental Rights,
CFR)219. The guiding principles of this statement are based on the goals of the Convention on Biological Diversity (CBD), the German Federal Nature Conservation Act
(BNatSchG), the EU Biodiversity Strategy, the National Biodiversity Strategy (NBS)
adopted by the German Federal Cabinet in 2007, Germany’s 2018 National Sustainable
Development Strategy and the 2020 conservation campaign run by the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). All
these legal frameworks and initiatives stipulate that the decline in agricultural biodiversity (including species populations and biomass) needs to be stopped with a reversal
of current trends. The purpose of this statement is, therefore, to highlight courses of action that could be taken to preserve and promote agricultural biodiversity. This applies
to both biodiversity on farmland and within the wider agricultural landscape (including
structural features such as hedgerows, field margins and fallow land). However, no recommended actions for specific species, species communities and frequencies have been
given, as such detailed objectives would need to be drawn up locally.

Urgent need for action
The decline in agricultural biodiversity is so dramatic that researchers predict serious knock-on effects for the functionality of agricultural ecosystems and for human
well-being in the future. Immediate and effective action is therefore required.

We need multiple solutions
There are numerous possible measures that can be taken to preserve and promote agricultural biodiversity. However, biodiversity can only be sustainably protected if there is
a fundamental societal change, which is why measures should not just involve farms and
look at agricultural and environmental policies and legislation. Instead they need to consider education, values, trade, markets, consumer behaviour and academia as well. Since
the causes and consequences of biodiversity loss are complex and affect many different
levels of decision-making and action, it is necessary to take many different measures and
implement them in parallel. It would be neither sufficient, feasible or fair to demand
change solely from farmers. Instead, given the scale of the current challenges and the need
to act quickly, a change at every level is required. This means that both agricultural and
environmental policies and legislation should be updated as soon as possible, and that

219 Art. 37 of the CFR states: “A high level of environmental protection and the improvement of the quality of the environment must be integrated into the policies of the European Union and ensured in accordance with the principle of
sustainable development”.
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farms, the education system, trade, markets, consumer behaviour and academia, as well
as general understanding, and thus values, need to adapt in line with a sustainable biodiversity strategy. With a combination of the measures suggested, it is possible to halt and
reverse the decline in agricultural biodiversity. Many populations can recover and species
which have vanished at a local or regional level can return from neighbouring areas.

6.2 Agricultural and environmental protection policies at
German and European level
Biodiversity-friendly farming can and must also be economically viable. This urgently
requires the EU Common Agricultural Policy (CAP) to be reformed fundamentally so
that effective measures to protect biodiversity can be fully funded. The pending 2020
CAP reform to cover the period 2021–2027 presents an opportunity to achieve this.220
An environment-oriented CAP should make greater use of financial instruments to reward farms for their efforts to preserve biodiversity with adequate payments.221 Such
instruments would require more specific quantitative criteria that ensure improvements to species richness and regular biodiversity monitoring. The opportunities to
shape policy at national level and as part of the CAP222 present the most effective tools
to support agricultural biodiversity regarding both the extent of the areas affected and
the scale of the impacts. We therefore recommend taking the following measures –
which have not yet been considered in the European Commission’s draft for a reform of
the CAP in this form 223 – as a matter of priority.

Coupling support with benefits for biodiversity and coupling funding in the first
pillar of the CAP with impacts on biodiversity and the environment
As part of the 2020 proposed CAP reform, direct payments within the first pillar should
be directly coupled with the benefits of land use for biodiversity and the environment.
Tiered basic funding focused on the services provided by farms for the common good
(e.g. as part of eco-schemes224) would be particularly suitable in this context as it could
create incentives for more effective measures to protect biodiversity and promote a
more varied landscape structure.225

Gradually phasing out decoupled direct payments
Over the next few years and decades, several environmental objectives (e.g. stemming
biodiversity loss) may create considerable demand for more financial support as part

220 Pe’er et al. (2017, 2019); WBAE (2018a).
221 Pe’er et al. (2019).
222 Whether Article 43(2) TFEU can still underpin the kind of paradigm shift called for here, i.e. transforming the CAP
into a new form of climate and environmental policy for the agricultural sector, still needs to be examined, according
to Mögele (2019). Article 11 TFEU does, however, support this, stipulating that the CAP must fulfil environmental
objectives alongside its agriculture-related requirements and that Article 39 TFEU is to be understood as an indirect
legal framework for environmental policy, Kahl/Gärditz (2019).
223 Proposal for a Regulation of the European Parliament and of the Council, establishing rules on support for strategic
plans to be drawn up by Member States under the Common agricultural policy (CAP Strategic Plans), COM (2018),
392 final, available at: https://ec.europa.eu/transparency/regdoc/rep/1/2018/DE/COM-2018-392-F1-DE-MAINPART-1.PDF; Proposal for a Regulation of the European Parliament and of the Council on the financing, management
and monitoring of the common agricultural policy, COM (2018), 393 final, available at: https://ec.europa.eu/transparency/regdoc/rep/1/2018/DE/COM-2018-393-F1-DE-MAIN-PART-1.PDF; Proposal for a Regulation of the European
Parliament and of the Council establishing a common organisation of the markets in agricultural products (Single
CMO Regulation), COM (2018), 394 final/2, available at: https://ec.europa.eu/transparency/regdoc/rep/1/2018/DE/
COM-2018-394-F2-DE-MAIN-PART-1.PDF.
224 Dupraz and Guyomard (2019); European Commission (2019).
225 Neumann et al. (2017).

47

48

Courses of action

of agricultural funding. By contrast, current decoupled direct payments are difficult to
justify based on science or policy objectives.226 Moreover, they only partly fulfil their
purpose as they only fund land rents and not farming, having negative knock-on effects, such as distorting land markets.227 Gradually phasing out the direct payments
system is necessary for suitable biodiversity preservation programmes to be funded. It
is vital that in doing so, political stakeholders quickly initiate a public dialogue on the
objectives of agricultural policy and demonstrate to farms that there would be a secure
planning horizon for when the direct payments expire.

Expanding and fleshing out agri-environment-climate measures
Agri-environment-climate measures from the second pillar of the CAP, which scientists
recommend restructuring and expanding,228 also provide multiple starting points for
developing effective action to protect biodiversity. One particularly strong recommendation is to run agri-environmental programmes as promising regional portfolios, focusing on local models and objectives for agricultural habitats and (indicator) species,
unlike the largely arbitrary nature of the schemes to date. Connecting regions is key to
developing and implementing such programmes (chapters 5.5 and 5.6).

Developing in-depth (“dark green”) agri-environment-climate measures
In the context of agri-environmental schemes, a distinction is made between simple
(“light green”) measures, which usually reap small rewards, and targeted (“dark green”)
measures that are geared towards specific objectives, set high standards for farms and
have high returns. Many studies have shown that dark green measures are the most
effective in meeting biodiversity objectives.229

Adapting agri-environmental measures to align with EU habitat conservation
(Natura 2000)
The European Commission infringement proceedings introduced at the start of 2020
against Germany for insufficiently following the FFH requirements highlight the need
for action in the space where environmental protection and agricultural policies meet.
The shortcomings that were raised could be addressed using agricultural policy mechanisms. To this end, agri-environmental-climate measures could be more closely aligned
with the requirements of the Natura 2000 strategy and the real-world application of
the Habitats Directive and the Birds Directive.230 Aspects of the contract-based conservation programme (“Vertragsnaturschutzprogramm”) are ideal for this, including
a modular set-up that is flexible and enables stakeholders to develop extra targeted
measures that complement its basic provisions. Moreover, an effective conservation
policy needs to focus on voluntary participation, dialogue and targeted incentives as
much as possible, only relying on legal mechanisms in reasonable and exceptional circumstances.

Developing and supporting organic farming
Measures supporting organic farming play a specific role in agri-environmental schemes
as actions that apply to the entirety of an agricultural enterprise. Organic farms also have

226 Pe’er et al. (2019).
227 WBAE (2010, 2018b); Pe’er et al. (2019).
228 WBAE (2018b, 2019); Lakner et al. (2012); Pe’er et al. (2019).
229 Armsworth et al. (2012); Batáry et al. (2015); Oppermann et al. (2016).
230 Lakner and Kleinknecht (2013); Lakner et al. (2020).
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extra potential to more intensively foster species richness. The continued development
of existing integrated and organic farming concepts should be encouraged, meaning that
there needs to be support for these kinds of farms that promote biodiversity. Such farms
should be allowed to participate in “dark green” agri-environmental programmes with
a greater degree of flexibility than at present. Furthermore, the market for organically
grown produce, where farms can obtain a higher price on account of the farming method’s environmental benefits, should be more effectively developed.231 Support for organic farming therefore needs to be accompanied by schemes for artisanal food producers
and the sale of organic products, such as in the catering industry. At the forefront of
these actions is Bavaria’s BioRegio Bayern 2020 programme, featuring its own model
regions for organic farming.232 Beyond organic farming, there should be more measures
to support biodiversity in farms using integrated pest management, and these measures
should be used to transform and further develop conventional cropping systems so that
ecosystem services can be used in a targeted way as part of farming systems.233

Developing innovative funding schemes234
Innovative auction models,235 result-oriented agri-environmental schemes236 and collaborative approaches between hunters, beekeepers and municipalities may encourage
farms to become more self-motivated to act and enable the funds that have been invested to be used more effectively.

Improving institutional cooperation on agricultural and environmental policies
Protecting biodiversity, and by extension the environment, is a cross-cutting issue that
involves both agricultural and environmental policies. Previous experience has shown
that there is a lack of cooperation between stakeholders in farming and those involved
in environmental matters, as well as within government departments and the public
sector, hindering the progress of efforts to preserve biodiversity. All these parties therefore need to cooperate more closely in the future, and agricultural and environmental
policies need to be fully integrated to continue supporting biodiversity.

6.3 Agricultural and environmental legislation and its application
Adopting agricultural legislation and reinforcing regulatory instruments
In addition to using CAP funding as a means of indirectly regulating farming practices,
the agricultural sector needs a new legal framework, namely an agriculture law. Drafting specific standards could ensure that even without subsidies, authorities are able
to enforce and monitor environmental and conservation standards.237 Care should be
taken to ensure that the legislation has a manageable number of clearly written requirements so it is easy for farms to observe them. Legislators could consider laying down
an obligation for farms to operate in an eco-friendly manner238, which could replace the
agricultural best practices obligation in soil protection and nature conservation legis-

231 Zander and Hamm (2010).
232 Sadler et al. (2018).
233 Poux and Aubert (2018).
234 WBAE (2019); Pe’er et al. (2019).
235 Schilizzi and Latacz-Lohmann (2012); Iftekhar and Latacz-Lohmann (2017).
236 Lakner and Kleinknecht (2013); Lakner et al. (2013).
237 Möckel et al. (2014); Köck (2018).
238 Leipzig declaration by the Deutscher Naturschutzrechtstag e.V. [German alliance on nature conservation law] (2018).
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lation as it is largely ignored and consequently ineffective. The legislation should also
include a location-specific limit to the stocking density of animals per hectare and an
obligation to seek advice from public authorities on how to operate in an eco-friendly
manner239. This could include powers to ban certain agricultural activities (reserving
the option to grant permission) so as to help preserve permanent grassland.240
Neither Germany nor the EU currently has an agricultural act of this kind. Both the
fact that no EU-wide majority would be required to make reforms to the German agricultural policy – which remains largely unchanged since its inception in 1955 when
its aim was food security – and the fact that German legislators could use CAP aid to
draw up more stringent requirements for agri-environmental-climateschemes, work in
favour of carrying out a root-and-branch reform of said agricultural legislation. However, further investigation is needed to determine whether German legislators can use
concurrent legislative powers (Article 74(1) points 17 and 20 GG) as a basis for all the
measures detailed above.241
EU-wide legislation for a more advanced regulatory climate and environmental policy
in the agricultural sector, linking to farms where applicable, would harmonise regulations, thereby preventing any competitive disadvantages for German farms or unfair
competition on the EU agricultural market. There also needs to be clarification regarding EU legislative powers in this domain.242

Considering the impact of plant protection products on biodiversity when
approving their use
Approval processes for plant protection products need to test how a commercial product’s active substances, their by-products, and other chemicals in its formula interact
with other products (combination effect) and how this impacts the life, behaviour and
fertility of non-target organisms, examining the risks to the food chain and the risk of
the substances leaching into neighbouring land or waters.243 The process should also
check whether plant protection products can be used in such a way that damage to the
environment is limited as much as possible.

Protecting conservation areas more effectively and giving more consideration to
lateral effects of farming on conservation areas
Based on our current knowledge of pesticides, spreading plant protection products
– even using best agricultural practice – can have numerous indirect and sublethal
effects on insects, conflicting with the aim of protecting biodiversity. Feasible plans
need to be made to gradually reduce the use of pesticides in conservation areas or ban
their use altogether. Specific chemical plant protection products and fertilisers may
only then be used if they are vital to protecting conservation areas. In exchange, farms
operating in conservation areas should receive long-term, sustainable compensation
to make up for the loss of yields caused by the change in growing conditions, enabling
them to continue as going concerns.

239 Möckel et al. (2014).
240 Köck (2019).
241 Rehbinder (2019) considers Article 20(1) points 17 and 20 GG adequate to use as a basis for major measures.
242 It is unlikely that Article 43(2) TFEU will be sufficient; such legal provisions need to be based on environmental policy
procedures of the EU in Article 192(1) TFEU.
243 For more details, see German National Academy of Sciences Leopoldina (2018) and the Scientific Advisory Board of
the National Action Plan (2019).
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Since spreading plant protection and fertiliser products can impact neighbouring areas, adequately sized buffer zones need to be established and the use of products next
to conservation areas regulated to ensure biodiversity in such areas is not harmed.
Achieving this requires a uniform set of rules on land use within conservation areas and
surrounding land together with the creation of buffer zones and corridors for biotope
networks around conservation areas.

Successfully eliminating gaps in the enforcement of environmental regulations
Protecting biodiversity, e.g. by preventing lateral effects on conservation areas, is consistent with agricultural best practices as enshrined in soil protection and nature conservation legislation. However, these legislative acts do not sufficiently define what agricultural best practices are in robust terms. Fleshing out these concepts would make
the subsequent obligations for farms clearer, enabling supervisory authorities to monitor compliance and sanction any breaches. An example of inadequate enforcement of
regulations at municipal and rural district level is when farms frequently and illegally
repurpose public strips of grassland along paths or bodies of water for agricultural
use (see the “‘Eh da’ initiative” box), and authorities do not sanction them.244 Even
though fertilisation and plant protection legislation contain more specific definitions
of best agricultural practices, authorities are still failing to enforce them. As a result,
there are very few sanctions for violating the Fertiliser Ordinance and Plant Protection
Act. These gaps in enforcement stem from the size of the farms and their fields, the
authorities’ lack of capacity and the transfer of auditing responsibilities to chambers of
agriculture, who are not sufficiently independent from the farms that they are meant
to monitor.245
A combination of different measures can eliminate these deficiencies. Firstly, more specific quantitative criteria for improving species richness are required, as well as regular
inspections to monitor such richness (chapter 6.9). Secondly, independent supervisory
authorities need more staff and financial resources together with targeted, risk-based
audits. EU agricultural aid could provide the funding for this.

6.4 Landscape planning
Landscape planning methods and tools should be used more for agricultural
landscapes and integrated into technical agricultural planning, encouraging
collaboration and creating synergies
Action taken at landscape level can focus on measures that play a key role in supporting
biodiversity in the landscape, such as preserving and supporting structural features
(e.g. hedgerows, copses and ponds). Two good examples of tools that help achieve these
objectives are: landscape development concepts at regional level246, taking into account
the different protected species and habitats and their recovery; and a programme to
protect species and biotopes247 at rural district level. Action plans for target species and
agricultural landscapes can be developed from existing data, tools and findings from
conservation-based landscape plans. They should then be expanded to encompass ag-

244 Rennebaum (2015).
245 Möckel et al. (2014).
246 Bayerisches Landesamt für Umweltschutz [Bavarian State Office for Environmental Protection] (2003).
247 Bayerisches Landesamt für Umwelt [Bavarian State Office for the Environment] (2018).
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ricultural landscapes, broadening the scope from indicator species to biodiversity as a
whole while synchronously factoring in farming interests.

The work of voluntary organisations to support species richness should receive
public backing
It is crucial that regional stakeholders take joint responsibility to achieve the goals of
conserving agricultural environments. Countryside management associations play a
central role in balancing the interests of different parties and implementing measures
to support biodiversity on site in a practical way. What makes them successful is that
conservation associations, farms and local politicians all sit on their boards with equal
representation. This helps create mutual trust and understanding, which makes implementing the measures effective. Similarly, agricultural and non-agricultural stakeholders also work together in municipal associations, communal associations (“Realverband”), countryside interest groups and on water boards.
With a tailored regional, collective approach, species diversity in agricultural landscapes can be extensively, reliably and efficiently stabilised and can increase again.

6.5 Municipalities
Municipalities should take more advantage of the options available to preserve
species richness
There are possible courses of action to take at municipal level, such as using communally owned land to protect and support biodiversity (see the “‘Eh da’ initiative” box).
Many municipalities are already taking the lead in protecting and supporting species
richness, and they are linking up with one another so that they can share their experiences, for example the “Kommunen für die biologische Vielfalt”248 alliance (municipalities for biodiversity). They also include “pesticide-free municipalities”249 that manage
their green spaces without using chemical plant protection products and reduce the
amount of times that green spaces and grass verges are mowed. Although there are
relatively limited opportunities for municipalities to impact biodiversity on their land,
they play an extremely important role as opinion-makers, helping to change values and
communicate and educate others about the actions they are taking. There are also a
multitude of ways that municipalities can help support urban green spaces, especially
in towns and cities where such spaces are the only places people can experience nature
on a daily basis. Setting biodiversity standards in urban and rural areas, for example
by banning crop or plant protection products in public and private spaces, could raise
more awareness about the significance of biodiversity among citizens over time.

248 Kommunen für biologische Vielfalt e.V. [municipalities for biodiversity] (2019).
249 BUND (2019).
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“Eh da” initiative
The “Eh da” initiative was created in 2012 to organise actions in spaces that were “already
there” (“eh da” in German). The project focuses on open spaces in agricultural landscapes
and built-up areas that are neither farmed nor maintained for conservation purposes.250 These
spaces are usually strips of land alongside roads, farmland and bodies of water, containing
unused grass verges, fallow land and urban greenery, or more broadly, land which belongs
to the municipality and is designated as “wasteland” on current maps. Around 2–6% of the
agricultural landscape are “eh da” spaces, most of which are strips of grassland.251 They are
easy to identify using geospatial data queries and can help support biotope networks. The
project relies on volunteers from local communities, and it gained recognition from the United Nations in 2018.252 Local stakeholders can meet their community responsibility on “eh da”
land, and at the same time it gives them a valuable tool for communicating and organising
citizens’ initiatives. Rhineland-Palatinate adopted the “eh da” spaces concept in 2015 as part
of its biodiversity strategy.253

6.6 Trade, markets and consumers
Information about producing agricultural goods and how this impacts biodiversity
needs to be made available to consumers so that they can make biodiversity-conscious purchase decisions
The market price of agricultural products should ideally reflect the external costs of
production in relation to biodiversity (see the “Externalities and biodiversity” box in
chapter 5.4). However, this assumes that such vague effects, which are largely difficult to quantify, can be given a monetary value, and there are few examples of this
in practice at present. A more effective approach is therefore to provide consumers
with information about how the product has been produced. This could include details
about ingredients, a traffic light labelling system or labels of certification (e.g. the Bioland German organic food association, EU-certified organic label, etc.). The box on the
“Farming for biodiversity” project details a good example of agricultural products that
have been grown in biodiversity-friendly conditions and have been effectively certified
and marketed as such. Measures to inform consumers benefit biodiversity indirectly,
making it difficult to quantify exactly how effective they are. However, such measures
are recommended as a matter of urgency since positive effects can at least be verified
in principle, and these measures have considerable potential to be effective and highly
sustainable.

250 Künast et al. (2019).
251 Künast et al. (2019).
252 United Nations Decade on Biodiversity (2018).
253 Minsterium für Umwelt Energie Ernährung und Forsten Rheinland-Pfalz [Rhineland-Palatinate Ministry for the
Environment, Energy, Nutrition and Forestry] (2018).
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Project: Farming for biodiversity
The “Farming for biodiversity” project has been testing a system for certifying conservation
initiatives at organic farms in Brandenburg and Mecklenburg-Western Pomerania since 2016.
The project aims to link conservation efforts to the market and was launched by several organisations in collaboration: the supermarket chain Edeka Nord, WWF Germany and the organic
association Biopark. The project collects information about these initiatives and uses a label
to publicise them for the benefit of supermarket shoppers. The project involves 62 Biopark
farms in north-east Germany, covering a total of 40,000 hectares. Their conservation efforts
are evaluated with a points-based system. Edeka Nord marks their products with the project’s
label “Landwirtschaft für Artenvielfalt” (farming for biodiversity) and sells them at a higher
price.254 A scientific study accompanying the project found that species richness had improved
on several farms as a consequence of the certification system.255

6.7 Agricultural practices
Farms should be given support with training and further education to learn how
to move to a more nature-oriented farming model and reduce the use of plant
protection products
Farms can receive specific guidance to help them preserve and support biodiversity on
farmland and within the agricultural landscape (e.g. taking into account neighbouring
conversation areas). There are currently a multitude of regional services providing individual farms with guidance on conservation and biodiversity, including guiding principles for such services,256 and this guidance should be rolled out nationwide. Farms
should acquire expertise in biodiversity matters as part of the procedure for obtaining
the existing certificate of competence in plant protection. . It is also useful for everyone
working in farming to obtain a specific biodiversity certificate, which could be integrated into the CAP cross-compliance rules.
Farms should receive support to convert to organic farming, or support to continue
organic farming, since it has many environmental benefits. Even introducing an explicit extensification process as part of conventional farming methods (e.g. using specific “dark-green” agri-environment-climate schemes on arable land and grassland) can
make a key contribution to protecting endangered species or biotopes in a targeted
way. Species-rich and low-intensity grassland is particularly crucial to preserving biodiversity, which is why low-intensity livestock farming, including extensive grazing,
plays a significant role in protecting the environment.
At the same time, the legal standard for integrated pest management (IPM) urgently
needs to be put into practice nationwide. Biodiversity-friendly measures taken as part
of IPM support beneficial organisms; both pests and beneficial organisms are recorded, and only after careful data collection and assessment are countermeasures then
introduced. Although IPM has been enshrined in the Plant Protection Act since 1986,

254 Wolter (2017).
255 Gottwald and Stein-Bachinger (2018).
256 DVL (2018).
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making it legally binding, it has not been fully established in farming practices and crop
growing. The German National Action Plan on the Sustainable Use of Plant Protection
Products needs to adopt measures to reduce the use of pesticides and make them legally binding. This should be accompanied by efforts to develop and test even more
production methods for arable farming, horticulture and perennial agriculture that enable farmers to use fewer pesticides. These methods then need to be taught as part of
training for farm workers.
Structural landscape features, such as hedgerows, dry stone walls and strips of nutrient-poor grasses and flowers, play a major role in supporting agricultural biodiversity
at the landscape level. Farms, together with other stakeholders, can help protect these
structural features, especially if community action involving these stakeholders is facilitated through municipal or communal associations, countryside interest groups or
water boards.
Many farms have been committed to preserving biodiversity for several years, either through contractual nature conservation and countryside management or independently of established programmes on their land. This commitment calls for greater
public awareness and recognition. Good examples of this are the “conservation partner
in farming” competition (Naturschutzpartner Landwirt)257 and the “Bavarian meadow
management championships” (Bayerische Wiesenmeisterschaften).258 These achievements and successful models ought to be communicated more to the public.
Overall, farms can make the biggest and most crucial contribution to promoting agricultural biodiversity, especially when working with other local stakeholders in the
community. However, it is essential that policies and legislation, as well as markets and
civil society, establish suitable frameworks to make it economically viable for farms to
protect and promote biodiversity and make such measures workable in practice. Despite all the legal frameworks, each farm is an independent stakeholder that can play
an important role in preserving biodiversity regardless of government guidelines and
incentives.

6.8 Public awareness and appreciation of the issues
Biodiversity can only be protected in the long term if its significance for humans is
understood throughout society and the responsibility for preserving and promoting
biodiversity is accepted by society as a whole
Greater public awareness is required about the various benefits of biodiversity since
people protect what they know and appreciate. There should be better communication
about the complex relationships between intensive land use and low species diversity,
on the one hand, and quality, food prices and consumer behaviour, on the other, while
members of the public need to change their purchasing behaviour to help preserve and
promote agricultural biodiversity. Top priorities in this respect should be consuming
less meat (by foregoing intensively farmed livestock products), buying more food products that have been grown in biodiversity-friendly conditions and reducing food waste

257 Bayerische Akademie für Naturschutz und Landschaftspflege [The Bavarian Academy for Nature Conservation and
Landscape Management].
258 Bayerische Landesanstalt für Landwirtschaft [Bavarian State Research Centre for Agriculture] (2016).
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at home and in retail. It is only through making these changes that farming can become
economically viable and biodiversity-friendly farmland can be developed and expanded (in response to the reduced productivity of such farmland).
Traditional methods and tools of science communication are one suitable way for helping put these recommendations into action. Showing the public how scientific research
works through documentaries, open days and exhibitions in museums or public spaces,
such as educational gardens, has proved successful in raising the profile of research.
Specialists in research institutions could also receive media skills training. Journalists
can access grants and writer-in-residence programmes for longer investigative trips
to research institutes. There is also a demand for academic projects to research the
discourse around biodiversity, which could be used to develop future communications
strategies (e.g. meaningful stories, or narratives, to share).
Secondly, formats that encourage people to experience biodiversity directly are particularly important for getting the message across, for example excursions or joint experiments organised and led by farms and schools in demonstration gardens or on
model farms. New participatory formats are especially important here, ranging from
citizen science to communal actions to improve species richness in urban and agricultural landscapes. The successful “butterfly meadows” project in Saxony is a good example of this. This project was born out of a collaboration between academia, conservation
associations, municipalities and civil society and involves citizens in helping to create
and maintain meadows filled with different flower and insect species.259 Other successful projects include initiatives to set up urban apiaries and gardens worked on jointly
by citizens, conservation organisations and academic institutes.260
Many different ideas have come to fruition in universities, museums, schools and at
academies for nature conservation, including participatory research formats (see the
“Research as collaboration between scientists and farming experts” box). Nevertheless,
these kinds of actions and efforts by teachers, practitioners, journalists and citizens
need to be linked up even more closely than they already have been. Public and private
educational establishments are called upon to devise these new formats and organise the necessary resources to implement them, with joint funding from the Federal
Government, federal states, municipalities and private institutes or foundations. Ultimately it requires school and training curricula to include hands-on activities around
wildlife conservation and horticultural issues so that young people can learn about how
species conservation and food production interact, embedding an appreciation for biodiversity-friendly farming in society from an early age.
Considered as a whole, these initiatives to support agricultural biodiversity have a relatively indirect impact and need time to come to fruition. Nevertheless, they target
deep leverage points in the agricultural system,261 i.e. if they take expertise, knowledge,
values, attitudes and behaviours as starting points, they can bring about fundamental
change and thus make a major contribution to sustainable transformation in society.
The measures presented here are ultimately connected to an overarching debate in so-

259 Sächsische Landesstiftung Natur und Umwelt [Saxony State Foundation for Nature and the Environment] et al.
(2014).
260 Hemmer and Hölzer (2013).
261 Fischer and Riechers (2019).
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ciety about values – for example, a debate on living well or on sufficiency in terms of
what do we really need?262

6.9 Monitoring and research
We urgently require long-term, nationwide and standardised monitoring of biodiversity to be able to document changes for a broad and representative range
of species and habitats. Furthermore, we need to have the ability to monitor the
effectiveness of measures for protecting biodiversity263
Monitoring schemes that collect data on biodiversity need to set clear objectives. As
with bird and high nature value farmland monitoring schemes, extra components within such schemes should be designed in such a way that they produce reliable statistics
that can be used to draw conclusions about population trends for individual species and
changes within particular habitats. Monitoring biodiversity should also help produce
sound preliminary evidence for the causes of these trends. Furthermore, in-depth root
cause analyses and specific performance monitoring schemes are required to evaluate
measures and funding programmes. However, since reliable data cannot be obtained
through nationwide, sample-based monitoring for many rare or cryptic species, or species that only appear in specific areas, other initiatives to record and evaluate data on
biodiversity need to continue and be further developed, such as the Red Lists and species-specific monitoring programmes.

Research as collaboration between scientists and farming experts
The last 20 years has seen an increasing number of cooperative and participatory formats
used in scientific research.264 This approach applies the findings from new knowledge research
which states that producing relevant knowledge is not the sole preserve of academia; instead
this knowledge is generated collectively in different areas of society.
The theoretical and practical expertise of different people working in the field265 proves to be
extremely pertinent, especially with regard to protecting biodiversity. Researchers in cultural
studies, social sciences, agricultural sciences and natural sciences are encouraged to establish innovative interdisciplinary and participatory research projects with these non-academic
stakeholders. This not only incorporates social needs into the research from the start, but it
also makes the research more practice-oriented and sustainable.

262 Meisch et al. (2018); Pissarskoi et al. (2018).
263 Geschke et al. (2019).
264 Criado and Estalella (2018).
265 Polanyi (1966); Barth (2002); Collins (2010).
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The main issues are:
3 Taking into account species or species groups representing a broad spectrum of biodiversity and ecological functions, including groups where little is currently known
about population trends or groups that play a significant role in how ecosystems
function (e.g. soil organisms).
3 Collecting data about ecological functions so that the decline in species or species
groups can be linked to their ecological functions.
3 Habitat monitoring should collect representative, qualitative and quantitative habitat data; the high nature value farmland monitoring method is a good model for
this.266
3 Adaptability when accounting for new issues and influencing factors that may impact
biodiversity (e.g. using genetically modified organisms, adapting to change in land
use and changing the focus of the CAP). To be agile, programmes monitoring general
trends need to be supplemented with other approaches that focus on specific issues.
3 Expanding monitoring programmes with extra components to continue the current
range of monitoring activities and involve various associations, professional organisations and citizens in these activities. This enables systematic core monitoring to
be extended to cover more taxa and whole areas in shorter time periods.
3 Recording data on the main causes (e.g. pesticides, fertilisers, land use and landscape structure) using the same spatial and chronological scales as when monitoring biodiversity.
3 Adding targeted, experimental tests and studies on single or multiple factors and
their impacts on biodiversity (e.g. fertilisation) on different scales: laboratory, field
test and, where possible, the whole landscape.
3 Adding targeted and customised performance monitoring activities when implementing measures to increase biodiversity (e.g. flower strips).
3 There is also enormous potential for gathering, reviewing, digitising and analysing existing data on past biodiversity trends from varied data sources (retrospective
data analysis).
3 It should be ensured that all aspects of biodiversity monitoring are devised based on
sound science and that data collection and evaluation are subject to quality assurance controls.
3 Various academic institutions, relevant government departments (including the
German Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety, the Federal Ministry of Food and Agriculture and the Federal Ministry of
Education and Research) and competent state authorities need to work together
closely to ensure that biodiversity monitoring programmes are successfully set up
and run.
266 Benzler (2009); Benzler et al. (2015).
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3 The federal states’ monitoring data on biodiversity should be made widely available
to everyone. This requires legislative changes.

Research: in view of the complex connections between humans, land use and agricultural biodiversity, sustainable development research needs to harness interdisciplinary and transdisciplinary collaboration, take into account any local particularities and make use of the knowledge of those working in the field.
At present, the urgent research questions appear to be:
3 What are the consequences of losing biodiversity for agricultural ecosystems and humans? Although there is already a great deal of evidence in this
area, research is still needed to examine the role of biodiversity in the function of
agricultural ecosystems, particularly with regard to species groups where there has
been little investigation, such as soil organisms. As agricultural biodiversity is given
values in relation to humans, research needs to focus in particular on the relational
and intrinsic values of biodiversity.
3 How do the specific causes of agricultural biodiversity loss work together (e.g. loss of structural diversity in the landscape; use of plant protection products; use of fertilisers; use of chemical and/or organic pest management methods)
and how do they interact? How do specific causes affect specific species groups?
To answer this question, we need a better understanding of the system at the agricultural landscape level.
3 How do the different components of biodiversity and their ecosystem
services interact with one another in the first instance, and how do they
interact with specific land use and the needs and values of different social groups? To answer this question, we need to develop systematic and interdisciplinary research approaches, including interdisciplinary cooperation between
ecology, agricultural science, social sciences and cultural studies.
3 How can trade, markets, civil society and conservation and agricultural
policies help stem the loss of agricultural biodiversity and reverse the
trend, supporting biodiversity in agricultural landscapes? These questions examine the macrosocial contexts of farming and look at the possible courses
of action to take at federal and state level; as yet, they have not been sufficiently
explored. Here too, systematic, interdisciplinary and transdisciplinary research approaches are required, for example to consider the interaction between economic
and regulatory incentives and psychological factors.
3 How can biodiversity issues be sustainably linked to digitalisation? Digitalisation in farming offers enormous potential to help preserve and support biodiversity (e.g. in growing crops, pest management and marketing). To make this
sustainable, farms need to consider technological capabilities, economic impacts
and social acceptance.
3 What future farming scenarios can we envisage and which of these are
feasible? How willing are various social groups to make the necessary organisational and financial changes to bring these scenarios to fruition? Future farming
scenarios need to be developed using interdisciplinary and transdisciplinary meth-
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ods, allowing political and social decisions to be made on the basis of these scenarios. These scenarios should focus on the pros and cons of the different “futures” and
show how they can be achieved in practice. This requires researchers to forecast the
different scenarios (if-then analyses), such as simulating the different impacts of
climate change and land use changes (e.g. as a result of new CAP programmes) and
then predicting their consequences.
3 How can we develop feasible biodiversity-friendly measures to be implemented in agricultural practices? This requires developing application-oriented, transdisciplinary research methods with a solid scientific grounding that can
help devise, implement, monitor and evaluate various measures to support and harness agricultural biodiversity. It is particularly crucial to involve decision-makers
from farming, municipalities and civil society (e.g. what is the scope for action at an
operational level, and how can local knowledge bases be incorporated?).
3 Does implementing different measures increase agricultural biodiversity, and if so, how? This requires performance monitoring to examine the effectiveness and sustainability of the measures devised (including CAP-related measures).
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