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1 Introduction 

Biodiversity is essential to human survival and wellbeing. As well as species diversity of plants, 

animals, fungi and microorganisms, biodiversity also includes habitat diversity and genetic diversity. 

Conserving biodiversity by protection and sustainable use secures the long-term needs of current 

and future generations. Alongside climate protection, biodiversity conservation is one of the great-

est challenges of our time. At the United Nations Conference on Environment and Development 

(UNCED) in 1992, the world community adopted the UN Convention on Biological Diversity (CBD) 

to take global action on the dramatic loss of species, habitats and genetic diversity. Germany em-

phatically supports the objectives of the CBD both internationally and nationally, and the Federal 

Cabinet adopted the National Strategy on Biological Diversity in 2007 (BMU 2007). 

 

In the National Strategy on Biological Diversity, the German Federal Government sets itself ambi-

tious goals for the conservation and enhancement of biodiversity and its sustainable use. Whether 

measures to attain such goals are implemented and whether the goals are actually attained calls 

for ongoing monitoring and assessment. For this purpose, data on issues such as the status of 

biodiversity and pressures on species and habitats is collated by means of long-term monitoring 

programmes and using standardised methods. The results can be presented in the form of indica-

tors. 

 

The National Strategy on Biological Diversity provides for a summary analysis of success using 

indicators. When it first was adopted in 2007, it contained an initial indicator set for use in future 

reporting (BMU 2007). The indicators under the National Strategy on Biological Diversity are linked 

to the visions and action areas set out in the Strategy. They provide summary information about 

the status of and trends in biodiversity in Germany. The indicators also trace pressures on biodi-

versity and the action taken so far to ensure its conservation and sustainable use. Progress and 

areas for further action are highlighted for use in shaping nature conservation policy and other 

policy areas relevant to biodiversity conservation. 

 

The indicator set also serves the purpose of public information. The indicators are described in-

depth on a German-language website (www.biologischevielfalt.de) published by the Federal 

Agency for Nature Conservation (BfN). The website also contains a wide range of information con-

cerning implementation of the National Strategy on Biological Diversity. 

 

The German National Strategy on Biological Diversity combines a vision for the future with some 

330 qualitative and quantitative targets relating that vision to a wide range of biodiversity topics. 
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Based on those targets, the Strategy sets out roughly 430 measures in 16 action areas for imple-

mentation by state and non-state actors. Germany thus has a sophisticated, cross-sectoral national 

strategy for the Convention on Biological Diversity. Implementation of the National Strategy on Bi-

ological Diversity is aided by a broad-based political and social process involving governmental and 

non-governmental players. A large variety of measures, from agri-environmental and climate 

measures to contract-based nature conservation, promote the conservation and sustainable use of 

natural and cultural landscapes, species diversity, and plant and animal genetic resources, includ-

ing wild populations. This implementation process requires science-based, transparent progress 

and success monitoring while making allowance for the fact that many measures will not show 

progress until the medium to longer term. 

 

The initial indicator set contained in the National Strategy on Biological Diversity has been added 

to and enhanced in the intervening years. In the 2010 and 2014 indicator reports, the indicators 

available in each case were fully documented and assessed using a standardised format (BMU 

2010, BMUB 2015). The indicators were also used as a basis in evaluating the status of implemen-

tation of the National Strategy on Biological Diversity in the 2013 and 2017 Progress Reports (Re-

chenschaftsberichte) (BMU 2013, BMUB 2017). 

 

Compared with the 2014 report, the indicator set has been modified as follows for this Indicator 

Report 2019: 

 
– The ‘Endangered species’ indicator includes the Red Lists published in 2016 (Invertebrates 

(Part 2) and Fungi (Part 1) – Macrofungi) in the calculation. 

– The data used for the ‘Invasive species’ indicator is the list contained in the new EU Regulation 

1143/2014 on Invasive Alien Species, which entered into force in 2016 and is legally binding for 

Germany: 

• The first sub-indicator records the absolute number of species in Germany that are in the 

early phase of invasion and are not yet considered established. 

• The second sub-indicator takes in the absolute number of species classified as widespread 

after 2010. 

– The previous ‘Exceedance of critical loads for nitrogen’ indicator has been replaced by the 

‘Eutrophication of ecosystems’ indicator from the current set of indicators contained in the Ger-

man Sustainability Strategy. 

– The ‘Genetic engineering in agriculture’ indicator will no long be used, as cultivation of genet-

ically modified plants has not occurred in Germany since 2012. 
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The United Nations declared the years 2011-2020 the UN Decade on Biodiversity. The UN Decade 

features a wide range of activities and programmes to make more people alert to the need to con-

serve biodiversity. The idea is to heighten public awareness of the value of biodiversity and to 

promote social responsibility for its conservation and sustainable use. An aim of the United Nations 

Decade on Biodiversity is for governmental and non-governmental stakeholders to join forces in 

conserving biodiversity for the future. Over the course of the UN Decade, an assessment at both 

international and national level will be made as to the status of biodiversity conservation. The Indi-

cator Report 2019 to the National Strategy on Biological Diversity contributes by presenting key 

trends for Germany and assessing where Germany stands on the way to halting biodiversity loss. 

 

[Margin column: The indicators under the National Strategy on Biological Diversity provide sum-

mary information about the status of and trends in biodiversity in Germany. They trace pressures 

on biodiversity and efforts towards its conservation and sustainable use. Progress and areas for 

further action are highlighted for use in shaping nature conservation policy and other policy areas 

relevant to biodiversity conservation.] 
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2 Indicator set for the National Strategy on Biological Diversity 

The current 18 indicators in the National Strategy on Biological Diversity are arranged under five 

main headings: 

– Components of biological diversity (7 indicators) 

– Settlement and transport (2 indicators) 

– Economic activities (7 indicators) 

– Climate change (1 indicator) 

– Public awareness (1 indicator) 

 

In the following, these 18 indicators are assessed and interpreted on the basis of data as of June 

2019. Their presentation follows a uniform format. In each case, it is shown how the indicators 

relate to the vision (Chapter B) and action areas (Chapter C) set out in the National Strategy on 

Biological Diversity. 

 

The indicator names in the section headings express the subject matter of the indicators as con-

cisely as possible. An introductory passage explains how each indicator relates to the conservation 

and sustainable use of biodiversity. A section with the subheading ‘Indicator’ defines the indicator 

concerned and states the relevant target in the National Strategy on Biological Diversity. The ‘Com-

position’ section gives information on data sources and briefly shows how the indicator is compiled 

and calculated. Changes in indicator values are interpreted in the section with the subheading ‘As-

sessment’. Recommendations for action are also given here. 

 

All indicators are provided with a target in the form of a general quality target or quantitative target 

values. Where there are quantitative targets, it is possible to give a target attainment status. This 

is determined by measuring the distance between the last data point and the target value and 

assigning it to one of four classes. The status classes are illustrated using four symbols. The class 

boundaries for the target attainment status are as follows: 
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Trend information is also provided to the extent that suitable data is available. The trend is deter-

mined using a common statistical measure (Spearman’s rank correlation coefficient) from the last 

11 data points, thus corresponding – for example – to a 10-year period. This does not include the 

indicator “Length of the vegetation period” (trend calculation over the entire time series from 1951 

to 2017 with 67 data points). The results are classified as follows: 

 
 

No trend information can be provided if, for example, there are too few data points or if data points 

over the time series are not fully comparable. 

 

Changes in indicators and any sub-indicators are shown in standardised charts. The target lines 

shown in the charts are intended as a guide for easier reading of the target values. They provide 

no information as to when the respective target values apply. Such information can be found in the 

texts in the section under the subheading ‘Indicator’. 

 

Beneath the charts, key information about each indicator is given in summary form, comprising 

references to thematic areas in the National Strategy on Biological Diversity, the definition of the 

indicator, a quantitative or general qualitative target, and the core assessment. 

 
Background information and quotations – mainly from the National Strategy on Biological Diversity 

– are printed in the margin and supplement the textual information on each indicator. 

 

At the end of the Report, the individual assessments for all 18 indicators under the National Strategy 

on Biological Diversity are combined into an overall assessment and presented in a summary table. 

The Report ends with a list of references for further reading. 
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2.1 Components of biological diversity 

2.1.1. Species diversity and landscape quality 

A rich diversity of plant and animal species is essential to the balance of nature and to human health 

and survival. Species diversity is closely bound up with diversity in habitats and landscapes. Con-

servation of both species diversity and the diversity of biotic communities and habitats is thus a 

central objective of the Federal Nature Conservation Act. In Germany, the natural environment has 

been shaped by centuries of land use, creating species-rich cultural landscapes. Conserving the 

biodiversity that has naturally arisen in this way requires more than simply protecting species and 

habitats in specific areas. It also requires sustainable forms of land use in the entire landscape, a 

reduction in emissions and responsible treatment of the natural environment. 

 

So that the condition of the natural environment under the varied influence of land use can be 

assessed in summary form for Germany as a whole, an indicator has been developed based on 

population changes in selected bird species representative of the country’s primary landscape and 

habitat types. The sizes of bird populations (by number of territories or breeding pairs) indicate the 

suitability of a landscape as a habitat for the selected bird species. Birds are not the only type of 

fauna that depend on a richly structured landscape with intact habitats under sustainable manage-

ment. The indicator therefore also indirectly reflects trends in many other countryside species and 

in the sustainability of land use. 

 

The ‘Species diversity and landscape quality’ indicator was developed as a key sustainability indi-

cator under the National Sustainability Strategy (BUNDESREGIERUNG 2002) and incorporated in the 

National Strategy on Biological Diversity. It is thus also regularly reported in the indicator reports 

published under the National Sustainability Strategy, most recently in the Indicator Report 2018 

(STATISTISCHES BUNDESAMT 2018). 

 

[Margin column: The indicator provides information about species diversity, landscape quality and 

the sustainability of land use.] 

 

Indicator 

The indicator provides information about trends in species diversity, landscape quality and the sus-

tainability of land use. It combines, in a single measurement, data on nationwide population sizes 

for selected, representative bird species in the country’s primary landscape and habitat types. 
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For target-setting purposes, in 2003 an expert panel determined for each bird species  

the population size they believed attainable – originally by 2015 – if EU and national law on nature 

conservation and the principles of sustainable development were to be implemented without delay. 

The targets for each indicator species were determined as a multiple of the population sizes known 

at the time. The resulting index values were subsequently standardised to 100 percent, resulting in 

target values of 100 percent for each of the sub-indicators as well as for the aggregate indicator. In 

2016, the target values were initially transferred unchanged to 2030 in the new edition of the Ger-

man Sustainability Strategy and with the caveat that the target values for the sub-indicators and 

the aggregate indicator should be reviewed by 2020. The review of the target values is being carried 

out as part of a research and development project which was only able to start on 1 December 

2019. 

 

Composition 

The indicator is compiled based on population trends in currently 51 bird species representative of 

Germany’s primary landscape and habitat types (sub-indicators on farmland, forests, settlements, 

inland waters as well as coasts and seas). Reporting of a sub-indicator for the Alps was temporarily 

suspended because the available data was not sufficiently reliable. In consultation with state-run 

ornithological stations in the German Länder (states) and the Federation of German Avifaunists 

(DDA), ten representative bird species (eleven for forests) were selected as indicator species. 

Based on data from bird monitoring programmes – including counts of breeding pairs in sample 

plots distributed throughout Germany – the Federation of German Avifaunists (DDA), in cooperation 

with the Federal Agency for Nature Conservation (BfN), calculates the nationwide population size 

for each species every year. This is set in relation to the size of the species-specific target value, 

resulting in an annual target achievement rate expressed as a percentage. Monitoring of common 

breeding birds, which began in 2004 and is spatially representative and statistically reliable, was 

included in the calculation of the indicator. For this purpose, about 1,500 sample plots were pro-

cessed in 2015. 

 

For each sub-indicator, the arithmetic mean is calculated from the target attainment percentages 

for all ten or eleven bird species. These average figures allow the status of the primary habitat or 

landscape types to be assessed separately. The aggregate indicator is the weighted average of 

the sub-indicators. The weightings correspond to the area covered by each primary habitat or land-

scape type as a fraction of the total area of Germany. As in the 2014 indicator report, reporting of 

a sub-indicator for the Alps was temporarily suspended because the available data was not suffi-

ciently reliable. The information on the aggregate indicator thus relates to Germany excluding the 

Alps. The data series was retroactively recalculated for this purpose. In the future, the underlying 
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data for the suspended sub-indicator is to be improved by increasing the number of sample plots. 

The historical figures for 1970 and 1975 are reconstructed. Figures for some bird species of inland 

waters and coasts and seas have been extrapolated for certain years. 

 

Primary habitat/ 
landscape type Weighting Selected representative bird species 

Farmland 0.52 
Whinchat, Skylark, Yellowhammer, Corn Bunting, 
Woodlark, Northern Lapwing, Red-backed Shrike, Red 
Kite, Little Owl, Black-tailed Godwit 

Forests 0.28 

Grey-headed Woodpecker, Nuthatch, Lesser Spotted 
Woodpecker, Middle Spotted Woodpecker, Lesser 
Spotted Eagle, Black Woodpecker, Black Stork, Marsh 
Tit, Coal Tit, Wood Warbler, Willow Tit 

Settlements 0.11 
Jackdaw, Common Redstart, European Serin, Green 
Woodpecker, Black Redstart, House Sparrow, Com-
mon Swift, House Martin, Barn Swallow, Wryneck 

Inland waters 0.06 

Kingfisher, Common Sandpiper, Great 
Crested Grebe, Red-crested Pochard, Great Bittern, 
Marsh Harrier, White-tailed Eagle, Reed Warbler, Wa-
ter Rail, Little Grebe 

Coasts and sea 0.03 

Oystercatcher, Common Eider, Common Tern, Hen 
Harrier, Arctic Tern, Red-breasted Merganser, Com-
mon Redshank, Ringed Plover, Common Guillemot, 
Little Tern 

Alps Suspended --- 

 

Assessment 

The species diversity and landscape quality indicator for 1990 was significantly below the recon-

structed figures for 1970 and 1975. This reflects population crashes in many indicator species as-

sociated with farmland, human settlements and inland waters in the years prior to 1990. In contrast, 

the sub-indicators for forests, coasts and sea remained stable during the same period. 

 

In the past ten reporting years (2005 to 2015), the indicator has not deteriorated further. No statis-

tically significant trend in the aggregate indicator was detected for the period in question. However, 

in 2015 the indicator value was still far from the target range, at 70 percent of the target value. If 

the trend continues unchanged, the target for the aggregate indicator cannot be achieved by 2030. 

The sub-indicator for farmland has a decisive influence on the aggregate indicator. In 2015, it 

reached only 59 percent of the target value and has deteriorated statistically significantly over the 

past ten years. Also, the coasts and sea sub-indicator (which also stood at 59 percent of the target 

value in 2015) has likewise moved statistically significantly away from the target over the past ten 

years. The sub-indicators for inland waters and settlements each rose in 2015, to 75 and 73 percent 
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of the target respectively, but were still far from the target range. The forest sub-indicator showed 

the most favourable trend. In 2015, it reached the target range at 90 percent of the target value and 

showed a statistically significant positive trend. With the exception of the sub-indicators for forests 

and inland waters, all sub-indicators remained significantly below the comparative values for 1990. 

 

In agricultural landscapes, most of the indicator bird species that breed in fields, meadows and 

pastures are still declining in numbers – with regional differences – due to intensive farming. It 

remains unclear whether the agri-environmental and nature conservation measures that have been 

introduced will lead to a reversal of the negative trend in the farmland sub-indicator in the medium 

and longer term. In addition to these measures, sustainable land-use is of utmost importance. 

 

In forests, near-natural forest management has contributed to the high degree of target achieve-

ment and supported the return to a statistically significant positive trend (as last seen in the period 

1997 to 2007). To maintain this trend and to ensure a high level of biodiversity and landscape 

quality in forests over the longer term, strict continuation of near-natural silviculture and continued 

consideration of nature conservation aspects in forest management are required. In addition, state 

funding schemes (e.g. forest environmental measures) must be further extended and widely used. 

 

Human settlements host species that nest in and around buildings and species that depend on 

fallow land, orchards and farming structures in villages and on settlement fringes. Despite the pos-

itive trend, the population situation for these species is still far from the target range. The main 

reasons are the increasing amount of land sealed under impervious surfaces and the loss of near-

natural habitats and village structures. 

 

The indicator trend for inland waters has shown considerable fluctuations over the past few years, 

but is now moving towards the target range in a statistically significant way. However, as the pop-

ulations of the indicator species are still far from the target range, measures for the renaturation of 

rivers and floodplains, which are to be stepped up in the implementation of the Water Framework 

Directive, play a key role in the future development of these habitats. And to ensure high levels of 

biodiversity, nutrient loads must be further reduced in a wide range of waterbodies. 

 

The negative trend for coasts and sea mainly affects breeding populations of beach and sand 

dune species, and also grassland species. In the ten years up to 2015, considerablepopulation 

decline has been seen in species such as Oystercatcher, Ringed Plover and Arctic Tern. The 

coastal conservation measures implemented have not yet reversed this trend and should be 

stepped up as a result. 
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The currently 51 bird species covered by the indicator include seven long-distance migrants that 

primarily winter in sub-Saharan Africa. With these species, the number of birds returning to Ger-

many at the end of the winter depends on conditions in their winter quarters and along their migra-

tion routes. Among the populations in Germany, in the past ten years five of these species showed 

an increasing or neutral trend and two showed a slightly downward trend. Although this tends to 

have a positive impact on the indicator and certain sub-indicators, there is a general need for 

greater European and international cooperation on the conservation of migratory bird species. In 

particular, regulations are needed to significantly reduce hunting and catching in wintering areas 

and along migration routes, and to conserve the habitats of these species in Africa and elsewhere. 

 

Conclusion 

The main causes of species diversity and landscape quality loss are – to regionally varying degrees 

– intensive farming, landscape dissection and urban sprawl, soil sealing and pollutants affecting 

large areas (e.g. acidifying chemicals and nutrients). In human settlements, negative impacts are 

brought about by the loss of near-natural habitats and village structures due to building and soil 

sealing. Threats to coastal habitats include disturbance from increased recreational use and from 

construction, for example of coastal defences and wind turbines. To attain a positive trend in the 

aggregate indicator and all sub-indicators (or to accelerate the positive trend in the case of the 

forests sub-indicator), significant additional effort is needed, ideally in all relevant policy areas, at 

national, Länder (state) and municipal level. Such effort should focus in particular on farmland and 

on coasts and seas. 

 

 
 

Thematic areas 
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Almost all thematic areas, notably C 1 System of interlinked biotopes and networks of protected 

areas, C 6 Agriculture and silviculture, and C 12 Rural regions and regional development 

Definition 

Index (percentage index) of population sizes throughout Germany of selected representative bird 

species in primary habitat and landscape types 

Target 

The target values for the sub-indicators and the aggregate indicator of 100 percent each, which 

originally applied for 2015, were initially carried forward unchanged to 2030 in the new edition of 

the National Sustainability Strategy in 2016. These target values are being reviewed as part of an 

ongoing research and development project. 

Core assessment 

In the past ten reporting years (2005 to 2015), the indicator has not deteriorated further. No statis-

tically significant trend in the aggregate indicator was detected for the period in question. However, 

the aggregate indicator value and the values for the sub-indicators – with the exception of the for-

ests sub-indicator – are still far from the target range. If the trend continues unchanged, the target 

of 100 percent in 2030 cannot be attained without considerable additional effort, ideally in all rele-

vant policy areas, at national, Länder (state) and municipal level. 
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2.1.2. Endangered species 

The National Strategy on Biological Diversity aims to halt the decline in biodiversity and reduce the 

threat to species. In Germany, species protection is a key action area in nature conservation which 

continues to be of great importance and topicality. It is the subject of provisions under international 

law and regulations at EU and national level. The German national Red Lists contain key infor-

mation on the threatened status for each of the approximately 30,000 species assessed and are 

updated every 10 years on average. Since they were first published nearly 40 years ago, the lists 

have become increasingly important as a medium of record for species conservation. Today, they 

are widely known, versatile conservation tools. The endangered species indicator provides an at-

a-glance measure of species endangerment in Germany based on the assessments contained in 

the Red Lists. 

 

[Margin column: The indicator assesses the degree to which species in selected species groups 

are endangered.] 

 

Indicator 

The indicator combines data on species endangerment from the German national Red Lists in a 

single measurement. The underlying data comprises the assessments of species in Red List cate-

gories, these being a set of threat levels ranging from least concern to extinction. The index pro-

vides a percentage figure representing the threat status of all those Red List species covered by 

the indicator. 

 

With a view to sustaining species diversity, the National Strategy on Biological Diversity sets a 

target of improving the status of most Red List species by one category level of endangerment by 

2020. Using this target, a concrete target value of 11 percent for the year 2020 can be calculated 

based on the classification of all species assessed. The target assumes a one-level improvement 

in the status of all currently endangered species. These comprise species in the categories 1 (crit-

ically endangered), 2 (endangered), 3 (vulnerable) and G (indeterminate). 

 

[Margin column: “By 2020, the threat situation will have improved by one level for most of the spe-

cies on the Red List.” (BMU 2007: 27)] 

 

Composition 

The underlying data for the indicator comes from the German national Red Lists, which are com-

piled by panels of experts and are revised every 10 years on average. The lists currently available 

for use in compiling the indicator are the 1996 Red List of Plants and Fungi (LUDWIG & SCHNITTLER 
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1996) und the 1998 Red List of Animals (BINOT et al. 1998) along with the current editions of the 

German Red Lists published since 2009: HAUPT et al. 2009, LUDWIG & MATZKE-HAJEK 2011, BINOT-

HAFKE et al. 2011, BECKER et al. 2013, GRUTTKE et al. 2016 und MATZKE-HAJEK et al. 2016. For the 

time being, the indicator is only assessed for the groups of vertebrates, lichens in the narrower 

sense, slime moulds, large marine algae, macrofungi and for 38 groups of invertebrates for which 

updated data on endangerment is available at national level. It covers an additional 11 species 

groups compared to the previously published indicator report to the National Strategy on Biological 

Diversity, as it has been supplemented by the two Red Lists published in 2016 (Invertebrates (Part 

2) and Fungi (Part 1) – Macrofungi). Given the expanded statistical population, the target value, 

which depends on the number of species accounted for and their endangerment, was also recal-

culated. The Federal Agency for Nature Conservation (BfN) plans to issue updated nationwide Red 

Lists for further species groups and to continue conducting regular updates. In the future, indicator 

assessment will also include data from these Red Lists. 

 

When calculating the indicator, species are included with different weighting factors relative to their 

endangerment. The more severely endangered a species, the greater the extent to which it affects 

the indicator value. The compiled index results in a scale on which zero percent would be attained 

if no species were endangered or extinct in the wild. At 100 percent, all assessed species would be 

extinct in the wild. 

 

Assessment 

For 2016, the indicator value provisionally calculated solely for the groups of vertebrates, lichens in 

the narrower sense, slime moulds, large marine algae, macrofungi and for 38 groups of inverte-

brates amounts to 19 percent. If the threat to species lessens in the future, this figure will decrease. 

The current indicator value is still far removed from the 11 percent target. To reach the target value, 

the threat status would have to be reduced by one level for 4,419 of the 13,908 species currently 

accounted for, with no worsening of the threat status for the remaining species. 

 

Compared with the relevant Red Lists from 1996/1998, a trend towards deterioration is evident for 

2016. Due to methodological changes in the assignment of species to the Red List categories since 

1998, comparability of the two indicator values is limited. With regard to the assessment, it should 

be noted that the vertebrates included account for substantially less than 19 percent of all animal, 

plant and fungus species found in Germany. This limits the ability to generalise and apply the indi-

cator values shown here to the entire diversity of species in Germany and their threat status. As 

more up-to-date Red Lists are published, a far larger number of species will be included in the index 

and the conclusions drawn from the indicator assessment could well change. 
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For the species groups currently included, major species conservation efforts are needed to attain 

the 11 percent target by 2020 (as of 2016). Targeted measures must be taken to ensure the survival 

of severely endangered species. Priority treatment should thus be given to endangered species for 

whose conservation Germany has a high or especially high degree of responsibility. For species 

conservation to be successful, it is also necessary to improve knowledge about all species occur-

ring in Germany and their threat status. 

 

 

For the time being, the indicator is only assessed for the groups of vertebrates, lichens in the nar-
rower sense, slime moulds, large marine algae, macrofungi and for 38 groups of invertebrates. N 
(1996/1998) = 15,407, N (2009/2011/2013/2016) = 13,908. The number of species assessed has 
increased from 16,233 species in the old Red Lists to 18,512 species in the new Red Lists. How-
ever, as the available data was classified as insufficient for more species in the new Red Lists, the 
number of species evaluated from the new Red Lists is smaller than the number of species evalu-
ated from the old Red Lists. 
 

Thematic areas 

B 1.1.2 Species diversity, C 2 Species conservation and genetic diversity 

Definition 

The indicator combines species endangerment data from German national Red Lists in a single 

measurement. The underlying data comprises the ranking of species in Red List categories. 

Target 

To sustain species diversity, an improvement in threat status by one category level is aimed at for 

all currently endangered species by 2020. This results in a target value of 11 percent for the groups 

concerned. 
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Core assessment 

Calculated for the time being solely for 48 groups, the indicator stands at 19 percent for 2016. Major 

species conservation efforts are needed to attain the 11 percent target by 2020. 
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2.1.3. Conservation status of Habitats Directive habitats and species 

The Habitats Directive promotes nature conservation in Germany in many ways, such as by requir-

ing the designation of new protected areas and the performance of rigorous impact assessments. 

The species and habitat types listed in its annexes represent a major cross-section of biodiversity 

in Germany and the EU. They are found in a very wide range of ecosystems and are of outstanding 

conservation value. The requirements of the Habitats Directive correspond to almost all action ar-

eas covered in the National Strategy on Biological Diversity. Assessing the conservation status of 

Habitats Directive habitats1 and species plays a key role in assessing the successes achieved un-

der the EU Habitats Directive and the National Strategy on Biological Diversity. Every six years, the 

conservation status of Habitats Directive habitats and species is assessed in a national Habitats 

Directive report compiled on the basis of habitats and species monitoring, additional current data 

collated at national and Länder level, and expert assessments. The indicator combines the results 

for Germany in a simple overall measurement. 

 

[Margin column: The indicator provides a summary assessment of the conservation status of Hab-

itats Directive Annex I habitats and Annex II, IV and V species in Germany.] 

 

Indicator 

The indicator is an index compiled from assessments of the conservation status of Habitats Di-

rective habitats and species in Germany. As in the last Indicator Report, the underlying data is 

taken from the national Habitats Directive reports 2007 and 2013, including the assessment results 

on Annex I habitats and the occurrences of Annex II, IV and V animal and plant species which are 

taken into account in both Habitats Directive reports. The fourth National Report (reporting period 

2013 – 2018) under Article 17 of the Habitats Directive, submitted to the Commission at the end of 

August 2019, provides data for use in updating the indicator value that was not yet able to be 

included when calculating the indicator in this report. 

 

The National Strategy on Biological Diversity sets a target by 2020 of significantly improving the 

conservation status of Habitats Directive habitats for which favourable conservation status has yet 

to be achieved. Likewise, a significant improvement in the conservation status of all coastal and 

marine species and habitats is to be achieved by 2020. A target value for the indicator is arrived at 

by applying this aim to all protected habitats and species and hence to all species listed in Annexes 

II, IV and V of the Habitats Directive. This corresponds with the Habitats Directive objective of 

 
1 The Habitats Directive protects particular occurrences of specific habitats. These are grouped into ab-

stract habitat types as listed in Annex I of the Habitats Directive. 
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maintaining or restoring all Annex habitats and species at favourable conservation status. A signif-

icant improvement is defined as at least a one-category improvement in the conservation status of 

Habitats Directive habitats and species whose conservation status was previously unfavourable. 

The target for the indicator is consequently the index figure that will be attained if the assessment 

for all species and habitats whose conservation status was not classified as favourable in the 2007 

Habitats Directive report improves by exactly one category. To make for an easily communicable 

target, the resulting figure is rounded. The outcome is a target of 80 percent for 2020. 

 

[Margin column: In the National Strategy on Biological Diversity, the target is formulated as follows: 

“By 2020, all stocks of habitat types (in accordance with Annex I of the Habitats Directive), protected 

(Section 30 of the Federal Nature Conservation Act (BNatSchG)) and endangered biotope types 

as well as those for which Germany has a particular responsibility, or which are particularly signifi-

cant for migratory species, indicate a significant improvement in their conservation status compared 

with 2005, in those cases where a good conservation status has not yet been achieved.” (BMU 

2007: 29). 

 

[Margin column: For coastal and marine regions, the National Strategy on Biological Diversity sets 

a target of “significant improvement in the conservation status for all species and habitats” by 2020 

(BMU 2007: 33). 

 

[Margin column: German federal government objectives with a view to conserving habitats and 

species protected under the Habitats Directive: 

Permanent protection of Natura 2000 areas, including provision of the necessary financing (action 

area C1, ‘Interlinked biotopes and networks of protected areas’). 

Formulation and implementation of species conservation programmes to conserve and rehabilitate 

specific species and species groups (action area C2, ‘Species conservation and genetic diversity’). 

Review of agricultural and environmental policy measures with a view to sustainability and finan-

cially viable opportunities to further improve nature compatibility within the context of EU agricultural 

support and national/European agricultural and environmental policy (action area C6, ‘Agriculture 

and silviculture’). 

 

Composition 

The indicator is compiled from assessments of the conservation status of each habitat and species 

separated into the three biogeographical regions relevant to Germany. This information is taken 

from the national Habitats Directive reports which are compiled every six years. The indicator cur-

rently combines the findings of the 2007 report (2001 – 2006 reporting period) and the 2013 report 
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(2007 – 2012 reporting period). The assessment of conservation status is classified into three levels 

shown as the colours of a traffic light: ‘Favourable’ (green), ‘Unfavourable – inadequate’ (yellow) 

and ‘Unfavourable – bad’ (red). An extra ‘Unknown’ category is used where assessment is not 

possible due to deficient data. In calculating the indicator, the trend in the conservation status during 

the reporting period is also included to provide a more finely graded range of indicator values. The 

trends are divided into groups as follows: Improving (positive) trend (+), worsening (negative) trend 

(–), neutral trend (=), and unknown trend (x). In compiling the index, the protected habitats and 

species are weighted according to conservation status assessment and trend. This means the bet-

ter the assessment, the greater the weighting factor used. The indicator value is zero percent if the 

conservation status of all included habitats and species is assessed as ‘unfavourable – inadequate’ 

and 100 percent if the conservation status of all included habitats and species is assessed as ‘fa-

vourable’. Habitats and species whose conservation status is classified as unknown are not taken 

into account when compiling the indicator. Habitats and species found in more than one biogeo-

graphical region are included multiple times in the index. 

 

Sub-indicators are compiled in the same way as the aggregate indicator, in each case for a selected 

subset of the Habitats Directive habitats and species – for example, all Habitats Directive habitats 

and species predominantly found in coastal and marine areas. 

 

Assessment 

For the last reporting period (2007 – 2012), the index stands at 46 percent. This is a good four 

percentage points lower than in the first reporting period, 2001–2006. The index for species is 46 

percent in reporting year 2013, a good two percentage points lower than in reporting year 2007; for 

habitats the index is 46 percent, a good eight percentage points lower. The value for habitats has 

thus decreased to a greater extent than that for species. As a favourable conservation status of 

Habitats Directive habitats is also a prerequisite for the long-term conservation of numerous en-

dangered species, great importance is placed on their protection and improving their conservation 

status. 

 

It should be noted that changes in conservation status do not always reflect real improvement or 

deterioration, and may relate instead to more accurate data, better knowledge or methodological 

changes. Looking solely at real instances of improvement or deterioration in conservation status in 

all three biogeographical regions between the two reporting periods 2001 – 2006 and 2007 – 2012, 

species showed 16 instances of improvement and 18 instances of deterioration, while for habitats 

there were no improvements and 13 instances of deterioration. The trend assessments also reflect 

the less favourable situation for habitats compared to species: the trend is positive for 16 percent 
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of species and negative for 25 percent. For habitats, by way of contrast, only two percent of the 

assessments indicate a positive trend, but 32 percent show a negative trend. 

 

In the reporting period 2007 – 2012, the indicator values for Germany’s three biographical regions 

vary significantly: the indicator stands at 72 percent in the Alpine region (ALP) and at just under 43 

percent in the Continental (CON) region. In the Atlantic region (ATL), the indicator has only reached 

a value of around 35 percent. 

 

Year 

ALP 
Pro-

tected 
spe-
cies 

ALP 
Habi-
tats 

ALP 
Total 

CON 
Pro-

tected 
spe-
cies 

CON 
Habi-
tats 

CON 
Total 

ATL 
Pro-

tected 
spe-
cies 

ATL 
Habi-
tats 

ATL 
Total 

2007 71% 79% 74% 42% 52% 45% 42% 42% 42% 

2013 68% 79% 72% 44% 40% 43% 38% 31% 35% 

 

Relative to the total number of Habitats Directive species and habitat types occurring in Germany’s 

three biogeographical regions, the percentage of habitats and species assessed as ‘red’ in the 

reporting period 2007 – 2012 was 30 percent, the percentage assessed as ‘yellow’ was 34 percent 

and the percentage assessed as ‘green’ was 26 percent. The indicator value and the share of 

species and habitat types assessed as ‘yellow’ and ‘red’ show that much remains to be done – in 

many cases with only medium to long-term prospects of success – to improve the conservation 

status of Habitats Directive habitats and species in Germany and hence for the conservation of 

biodiversity in general. The Habitats Directive aims at favourable conservation status of the habitats 

and species it protects. The Natura 2000 network of protected areas is a key policy instrument in 

this regard. However, occurrences found outside of Habitats Directive sites are also included in the 

conservation status assessment. 

 

Sub-indicators are calculated in the same way as the aggregate indicator but relate in each case 

to a selection of Habitats Directive species and habitats, such as those whose occurrence is asso-

ciated with specific vegetation types (forests, lakes and ponds, peatlands, etc.) (see table). The 

results highlight the fact that the need for action is greater with regard to habitats and species 

associated with peatlands (34 percent), coasts and sea (40 percent), and ecosystems shaped by 

farming that depend on management measures and sustainable use (40 percent) than to habitats 

and species associated with forests (55 percent) and mountains (65 percent). 
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Sub-indicators Values 

Conservation status of habitats and species in specific 

vegetation formations as classified in Section B 1.2 of the 

National Strategy on Biological Diversity 

Coasts/sea 40 percent 
Lakes and ponds 48 percent 
Rivers and floodplains 46 percent 
Peatlands 34 percent 
Mountains 65 percent 

Conservation status of habitats and species dependent 

on or significantly influenced by farming (open farmland 

only, including land under historical farming practices) 

40 percent 

Conservation status of forest habitats and species 55 percent 

 

In the last reporting period, the situation of many species and habitats has been stabilised or even 

improved by means of targeted action, notably in the form of nature conservation measures. In 

many instances, however, this was not enough to counter negative influences. Due to EU infringe-

ment proceedings against Germany, the federal and state governments are currently giving high 

priority to the preparation of Habitats Directive management plans in the Natura 2000 network of 

protected areas. By April 2019, conservation measures had been established for about three quar-

ters of all Habitats Directive sites. 

 

As many protected habitats and species also occur outside the Habitats Directive sites, measures 

may also be necessary to maintain or achieve favourable conservation status overall. In particular, 

numerous species and habitats of the open countryside are dependent on sustainable, nature-

compatible management measures. The conservation status of many habitats and species de-

pends on the type of land use outside the area protected under nature conservation provisions. 

Improvements in conservation status thus require the combined effort of nature conservation prac-

titioners and land users. Cooperation and collaboration must be stepped up in this regard. 
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Thematic areas 

Main thematic areas: B 1.1 Biodiversity, B 1.2 Habitats, C1 Interlinked biotopes and networks of 

protected areas, C 2 Species conservation and C 6 Agriculture and silviculture 

Definition 

Index (percentage index) of the weighted conservation status of the Habitats Directive habitats and 

species in Germany’s three biogeographical regions 

Target 

An improvement in the conservation status of all habitats and species classified as ‘unfavourable’ 

in the 2007 report by at least one category (corresponding to an index value of 80 percent) by 2020 

Core assessment 

Based on the Habitats Directive report for 2013 (reporting period 2007 – 2012), the indicator value 

stands at 46 percent. This is still far from the target range. Efforts to improve the conservation status 

of Habitats Directive habitats and species must thus be significantly increased. 
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2.1.4. Invasive alien species 

An alien species is classified as invasive if its presence outside its natural range poses a significant 

potential threat to naturally occurring ecosystems, habitats or species. This is the case, for example, 

when the spread of an invasive alien species displaces indigenous species at certain locations, 

placing them under threat of local extinction. Germany has a long history of settlement and land 

use in the course of which substantial exchange of species with other parts of the world has ensued. 

In the vast majority of cases, alien species arriving in Germany in this way have not proved invasive. 

While certain invasive alien species do constitute a major potential threat in Germany, by global 

standards the overall threat level is far lower than is the case, for example, for remote islands. 

 

Alien species capable of endangering naturally occurring species and habitats mainly arrive in Ger-

many by way of international transportation and trade. Alongside these negative impacts as regards 

nature conservation, invasive alien species can also have adverse economic impacts (e.g. for for-

estry and agriculture) or negative effects on human health (e.g. skin inflammation from giant hog-

weed). 

 

Regulation (EU) No 1143/2014 of the European Parliament and of the Council on the prevention 

and management of the introduction and spread of invasive alien species (the IAS Regulation) 

entered into force on 1 January 2015. At the core of the Regulation is a list of invasive alien species 

of Union importance (Union list) for which measures for future management are laid down. The list 

is drawn up using risk assessments and scientific evidence and is regularly updated. Each species 

must meet certain criteria to be included in the list. The first Union List entered into force on 3 

August 2016, listing 37 species. This was then extended, adding a further 12 invasive alien species. 

The extended list has been legally valid since 2 August 2017, although for one species (raccoon 

dog) the list is only valid as of 2 February 2019. With Implementation Regulation (EU) No 2019/1262 

of 25 July 2019, a further 17 invasive alien animal and plant species were added to the Union list. 

 

In some cases, measures have already led to a significant repression of individual invasive alien 

species on the Union list (e.g. water primrose in Lower Saxony and yellow skunk-cabbage in the 

Taunus region). When planning measures to stop the spread of invasive alien species in Germany, 

special priority is given to species that are just beginning to spread (early phase of invasion) and 

against which appropriate emergency measures can be taken with the aim of completely eliminating 

the populations (see Article 16 et seq. Regulation (EU) No. 1143/2014). 

 

Various invasive alien species have been able to spread widely in Germany over a longer period 

and are thus classified as widespread under Regulation (EU) No 1143/2014). Management 
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measures for widespread invasive species, which generally have a high potential for reproduction 

and spread, usually have only limited success. They should aim to minimise the negative impact of 

these species on certain species, habitats or areas requiring special protection and, where appro-

priate, on human health or the economy (see Article 19 Regulation (EU) No 1143/2014). 

 

[Margin column: The indicator assesses the number of invasive species in Germany which are on 

the Union list of Regulation (EU) No 1143/2014 and are in the early phase of invasion.] 

 

Indicator 

The indicator is based on the Union list of invasive alien species that is legally binding for Germany 

under the new Regulation (EU) No 1143/2014) on invasive alien species as of 2 February 2019. 

Thus, in terms of the underlying data used, it differs from the previously reported indicator, which 

was based on lists kept by the Federal Agency for Nature Conservation of invasive alien species 

already occurring in the wild in Germany, so that the two values are not comparable. In order to 

ensure consistency and thus comparability within the data series of the indicator reported here, the 

values for 2010, 2012 and 2014 were retroactively recalculated using the species selection in the 

above-mentioned Union list. 

 

As data from June 2019 was used, the extension of the Union list in accordance with Implementing 

Regulation (EU) No 2019/1262 of 25 July 2019 has not yet been taken into account. 

 

Two sub-indicators are still calculated, however. These have been adapted in line with the EU 

regulation but still correspond to the original concept: 

 

– The first sub-indicator records the absolute number of species in Germany that are in the early 

phase of invasion and are not yet considered established (Article 16 et seq. Regulation (EU) No 

1143/2014). All species that could be detected in Germany are taken into account (status in the 

environment: “unstable” or “isolated finds”). 

– The second sub-indicator reported is the number of invasive alien species that were originally 

listed under the first sub-indicator, but since 2010 have overcome the early phase of invasion 

and are now considered widespread. These are thus transferred from the first sub-indicator to 

the second sub-indicator. This figure describes the extent to which ecosystems, habitats and 

species are threatened by invasive alien species that are newly established in Germany, may 

already be spreading rapidly and against which no suitable or successful immediate eradication 

measures could be taken. 
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The aim is to prevent the number of listed invasive alien species from increasing. If the measures 

implemented are successful, it is possible that the number of species could decrease again at an 

early stage of invasion. 

 

[Margin column: “Non-native species (neobiota) enter Germany primarily as a result of international 

transport and trade flows, which may endanger or displace native varieties.” (BMU 2007: 27)] 

 

Composition 

The number of invasive alien species on the Union list under Regulation (EU) No 1143/2014 oc-

curring in Germany is totalled across all species groups. Currently, invasive alien species from five 

species groups occur in Germany (vascular plants, mammals, birds, fish and insects). With the 

addition of further species to the Union list, the underlying data for the two sub-indicators will ex-

pand, so that the indicator values will likely also change retroactively. 

 

Assessment 

In each of 2010 and 2012, six Union list species occurred in Germany that were in the early stages 

of invasion (2 vascular plant species, 2 mammal species and 2 bird species). Subsequently, the 

number increased, initially to a total of eight species (1 fish and 1 insect species on the Union list 

were newly detected in Germany after 2012) and then to nine species in 2018 (1 further vascular 

plant species on the Union list was detected in Germany, see list below). Under Article 17 of Reg-

ulation (EU) No 1143/2014, emergency measures are to be taken against species in the early phase 

of invasion. Since 2010, none of the species in the first sub-indicator have become established in 

Germany. Currently, the second sub-indicator, which records the species considered widespread 

compared to 2010, thus has a value of zero. However, the goal of removing invasive species from 

the first sub-indicator list as a result of successful control measures has not yet been achieved as 

new introductions are still occurring despite the immediate action taken. It can, however, be as-

sumed that the restrictions under Article 7 (1) of Regulation (EU) No. 1143/2014 on keeping and 

breeding and on transport and trade, which apply to all species on the Union list, will successively 

minimise new releases in the future. 

 

In its National Strategy on Biological Diversity, the Federal Government proposed a range of 

measures to reduce the impact on biodiversity from invasive alien species. With the entry into force 

of Regulation (EU) No 1143/2014 of the European Parliament and of the Council on the prevention 

and management of the introduction and spread of invasive alien species (IAS Regulation), the 

member states are required to initiate appropriate management measures. Special importance 

must be attached to prevention in order to counter threats to ecosystems, habitats and species 
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from invasive alien species. Any invasive alien species reaching Germany must be prevented from 

settling and spreading further by means of early detection and immediate action. 

 

Species on the Union list of Regulation (EU) No 1143/2014 which occur in Germany and are in the 
early phase of invasion (Article 16 et seq.) 
 

Scientific name Common name Occurrence Status 
Tracheophyta Vascular plants   

Cabomba caroliniana Carolina fanwort from 2010 Unstable 
Eichhornia crassipes Water hyacinth from 2010 Isolated finds 
Ludwigia peploides Floating primrose-willow from 2018 Isolated finds 

Mammalia Mammals   
Muntiacus reevesi Reeves’s muntjac from 2010 Isolated finds 
Nasua nasua South American coati from 2010 Isolated finds 

Aves Birds   
Oxyura jameicensis Ruddy duck from 2010 Unstable 
Threskiornis aethiopicus African sacred ibis from 2010 Isolated finds 

Pisces Fish   
Perccottus glenii Chinese sleeper from 2012 Unstable 

Insecta Insects   
Vespa velutina nigrithorax Asian hornet from 2012 Unstable 

 

 
 

Thematic areas 

B 1.1.2 Species diversity 

C 3 Biosafety and preventing the adulteration of fauna and flora 

Definition 
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Number of Union list invasive alien species seperated into the number of species in the early stage 

of invasion and the number of species that since 2010 have overcome the early phase of invasion 

and are now considered widespread 

Qualitative target 

The number of invasive alien species newly spreading in Germany must be minimised; an increase 

in the number of widespread invasive alien species must be prevented. 

Core assessment 

Immediate action must be taken against nine Union list invasive alien species which were in the 

early stage of invasion in 2018. Since 2010, none of the species in the first sub-indicator has been 

classified as widespread in Germany. 
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2.1.5. Protected areas 

Designation of endangered and valuable sites as protected areas is a key instrument in the nature 

conservation toolkit. In a landscape shaped almost everywhere by human land use, protected areas 

provide essential retreats for plant and animal life. In the National Strategy on Biological Diversity, 

the ‘Interlinked biotopes and networks of protected areas’ action area highlights the importance of 

designating protected areas and linking them in a network for biodiversity conservation. 

 

Germany has various protected area categories subject to widely differing legal requirements. With 

the exception of protected areas in the Exclusive Economic Zone (EEZ)2, designation of protected 

areas is carried out by the German Länder (states). Strict conservation rules apply in nature con-

servation areas and national parks to safeguard the conservation and development of rare and 

endangered species and habitats. In the case of national parks, their large size and undisturbed 

development also play an important role. They have the objective of allowing nature to run its course 

as far as possible without human interference over the major part of their territory. In Germany, 

nature conservation areas and national parks are vital instruments in the conservation of biodiver-

sity. Nature conservation areas and national parks form key elements of the national habitat net-

work to be established under Article 21 of the Federal Nature Conservation Act (BNatSchG) and of 

the German part of the European Natura 2000 network of protected areas. They are also important 

in efforts to build a global protected area network. The area of land designated in the nature con-

servation area and national park protected area categories is thus used as an indicator for protected 

areas policy under the National Strategy on Biological Diversity. 

 

In addition to national parks and nature conservation areas, other types of protected areas are also 

subject to strict protection, such as the European Natura 2000 protected areas network, core and 

maintenance zones of biosphere reserves and also national nature monuments. The share of Ger-

man land surface covered by areas subject to strict to protection, nature conservation areas  

and national parks amounts to 16.2 percent. The categories named overlap to an extent with na-

tional parks and nature conservation areas. 

 

[Margin column: The indicator assesses the designated nature conservation areas and national 

parks as a measure of protected areas policy.] 

 

 
2 Between 2 and 200 nautical miles from the coast 
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[Margin column: The Federal Nature Conservation Act makes provision for a number of categories 

with differing protected status: nature conservation areas, national parks, national nature monu-

ments, biosphere reserves, landscape protection areas, nature parks, natural monuments, pro-

tected landscape elements and legally protected biotopes (Articles 23-30 of the Act) and Natura 

2000 sites (Article 32). 

 

Indicator 

The protected areas indicator assesses the total area of Germany’s nature conservation areas 

(NCAs) and national parks (NLPs) as strictly protected areas. For this purpose, the area of land 

designated as nature NCAs and NLPs is expressed as a percentage of German land surface. 

Natura 2000 sites, core areas and buffer zones of biosphere reserves are included if designated 

as NCAs or NLPs. 

 

In the National Strategy on Biological Diversity, the Federal Government sets itself various targets 

relating to protected areas. By 2010, Germany aimed to have a representative and functional hab-

itat network covering 10 percent of its territory. A further aim is for nature to be able by 2020 to run 

its course undisturbed on two percent of German territory. Completion of the European Natura 2000 

network of protected areas was also planned for 2010. The designation of strictly protected areas 

(NCAs and NLPs) goes a significant way towards achieving these goals. 

 

Composition 

The Länder have been reporting data on land covered by NCAs and NLPs to the Federal Agency 

for Nature Conservation (BfN) since 2000. For this purpose, the area of land designated as NCAs 

and NLPs is expressed as a percentage of German land surface. The respective shares are pre-

sented both separately and as a combined total for the reporting years. In some places, areas have 

been designated as both NCAs and NLPs, such as in the ‘Unteres Odertal’ NLP. For the purposes 

of this indicator, these sites are counted as NLP land. However, the overlap amounts to less than 

one percent of the total area of these protected area types. The area of land comprising the core 

and maintenance zones of biosphere reserves, Natura 2000 areas and national nature monuments 

also designated as NCAs or NLPs are not listed separately. 

 

[Margin column: The ‘Interlinked biotopes and networks of protected areas’ action area in the Na-

tional Strategy on Biological Diversity highlights the central importance of designating protected 

areas and linking them in a network for the conservation of biodiversity (BMU 2007: 64): “One of 

the main ways of conserving species diversity and genetic diversity of wild fauna and flora varieties 
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is by protecting their habitats. The system of interlinked biotopes and networks of protected areas 

play a central role in conserving reproduction-viable populations.”] 

 

[Margin column: “By the year 2020, throughout 2% of Germany’s territory, Mother Nature is once 

again able to develop undisturbed in accordance with her own laws, and areas of wilderness are 

able to evolve. By 2010, Germany has a representative and functional system of interlinked bio-

topes covering 10% of its territory. This network lends itself to permanently protecting the habitats 

of wild species and is an integral component of a European system of interlinked biotopes.” (BMU 

2007: 28) 

 

Assessment 

The area of land designated as NCAs and NLPs increased from 1.1 million ha in 2000 (3.2 percent 

of German land surface) to 1.6 million ha in 2017 (4.4 percent). While the area covered by NCAs 

is subject to constant change and grew steadily from 2000 to 2014, the area covered by NLPs only 

increased between 2003 and 2004 after establishment of the ‘Eifel’ National Park in North Rhine-

Westphalia, the ‘Kellerwald-Edersee’ National Park in Hesse, the ‘Black Forest’ National Park in 

Baden-Württemberg in 2014 and the ‘Hunsrück-Hochwald’ National Park in Rhineland-Palatinate 

and Saarland in 2015. The increase in the size of NCAs and NLPs is partly attributed to the imple-

mentation of the Natura 2000 network. As the progress of bringing nominated Natura 2000 sites 

under statutory protection is now well advanced in Germany, the area of NCAs and NLPs the overall 

size of NCAs and NLPs is only expected to increase by a moderate amount. This is mainly because 

most of the areas are now legally protected and the Länder also select other forms of protection 

besides designating areas as NCAs and NLPs. 

 

As well as requiring formal designation, protected areas also need proper care and management 

in line with the respective nature conservation objectives. Attention must also be paid to ensuring 

that protected areas are properly linked in an ecological network. At present, a qualitative assess-

ment can only be made for some of the areas covered by the indicator. An evaluation of Germany’s 

national parks has been completed and the results were published by EUROPARC Germany in 

2013. 
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Thematic areas 

B 1.1.3 Diversity of habitats 

C 1 System of interlinked biotopes and networks of protected areas 

Definition 

Total size of nature conservation areas (NCAs) and national parks (NLPs) as a percentage of 

German land surface. 

Qualitative target 

The designation of strictly protected areas (NCAs and NLPs) makes an important contribution 

among other things towards securing the national habitat network and to placing Natura 2000 sites 

under protection. 

Core assessment 

The total size of nature conservation areas and national parks increased between 2000 and 2017, 

from 3.2 percent to 4.4 percent of German land surface. 
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2.1.6. Ecological status of surface waters 

Clean, near-natural waters are vital to the conservation of biodiversity in Germany. Rivers, streams, 

lakes, transitional waters and coastal waters are home to numerous species and habitats that are 

highly sensitive to adverse influences such as nutrient pollution, contamination and engineering 

works. Until the 1970s, waters were severely polluted by effluent from sewage works and industry, 

and by run-off from nearby farmland. In recent decades, diverse efforts in water pollution control 

have improved both chemical and biological water quality so that many animals and plants have 

been able to return to the cleaner waters. The improvement in water quality is mainly due to the 

reduction of wastewater pollution, while diffuse nutrient inputs, especially from agriculture, have 

only decreased slightly. As the nutrient load of water bodies is still too great, nutrient levels in many 

waters are correspondingly high. In addition, major deficits in the water structure impair the ecolog-

ical status of surface waters. Engineering works, river straightening and the draining of floodplains 

result in structural impoverishment, loss of species diversity and changes in natural flood regimes. 

Watercourses are no longer passable for many organisms and sediment due to some 200,000 

transverse structures. These radical changes as well as excessive inputs of fine sediments, pollu-

tants and nutrients are currently the major stress factors in Germany’s water bodies today. 

 

According to the requirements of the Water Framework Directive 2000/60/EC, an integrated ap-

proach to conservation and use of European surface waters is pursued. The objective is to achieve  

good ecological and chemical status, which is defined as no more than a slight deviation from the 

prevailing natural conditions. In radically altered and artificial water bodies that have been heavily 

modified or constructed for specific uses, the target of good ecological potential applies. This means 

that all natural habitats compatible with the use of the water bodies must be restored. This indicator 

reports good ecological status and good ecological potential. For the purposes of simplification, 

both conditions are referred to collectively as ‘ecological status’ in the indicator. 

 

[Margin column: The indicator provides information on the ecological status of rivers, streams, 

lakes, transitional waters and coastal waters.] 

 

Indicator 

The indicator reports the proportion of surface water bodies – sections of rivers, streams, lakes, 

transitional waters and coastal waters – with good or high ecological status as a percentage of all 

assessed surface water bodies (slightly more than 9,800 in 2015). Under the Water Framework 

Directive, water assessment is based on the organisms living in the water as the composition of 

the aquatic biotic communities reflects the influencing factors for the respective water body type. 
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In accordance with the provisions of the Water Framework Directive and with the objectives of the 

German National Strategy on Biological Diversity, the general aim is at least good ecological status 

in all water bodies by 2015. For heavily modified waters and for artificial waters, the target is what 

is termed good ecological potential. It should be noted that the Water Framework Directive permits 

exemptions from target attainment, including extensions of the timescale up to 2027. 

 

[Margin column: “By 2015, a good ecological and chemical quality status has been achieved for all 

waters in the coastal region.” (BMU 2007: 33)] 

 

[Margin column: “By 2015, as a minimum requirement, a good ecological and chemical status (Wa-

ter Framework Directive) has been achieved [for lakes, ponds and pools] …” (BMU 2007: 34)] 

 

Composition 

The indicator is based on water status monitoring in accordance with the Water Framework Di-

rective. The ecological status of individual sections of rivers, lakes or coastal waters is assessed. 

The water body is the underlying monitoring unit. Water bodies are considered distinct where there 

is a change in category (river, lake, transitional waters or coastal waters), type (e.g. gravel-bedded 

large river, sandy-bedded lowland stream) or status (e.g. good, moderate). The waters surveyed 

consist of running waters with a catchment area of at least 10 km2 and lakes of at least 50 ha. 

Almost 9,800 water bodies are identified in Germany (9,000 in rivers and streams, 732 in lakes, 5 

in transitional waters and 75 in coastal waters). 

 

The ecological status of a water body is ranked according to how far it deviates from the natural 

state in terms of its biotic community and is assessed based on the occurrence and frequency of 

species typical for the respective water body type: fish, invertebrates, macrophytes and algae. 

There are five status levels: high, good, moderate, poor and bad. If a water body’s different biolog-

ical quality elements attain different scores, the water body is given the ranking attained by the 

element with the worst score. Scoring is done with reference to invertebrate fauna (macrozooben-

thos), fish fauna, and flora (macrophytes, phytobenthos and phytoplankton). A water body that does 

not meet the environmental quality standard for a regionally significant pollutant cannot be ranked 

better than moderate ecological status. Physical and chemical parameters such as nutrient levels, 

temperature and salinity must also be in a range that allows ecosystems to function. 

 

The results of water ecological status monitoring are documented every six years in management 

plans. The first management cycle ran from 2009 to 2015. Thus, data on the ecological status of 

water bodies is available for 2009 and 2015, and subsequently every six years. 
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[Margin column: “By 2015, in accordance with the requirements of the Water Framework Directive, 

a good ecological and chemical status or ecological potential of the rivers has been achieved; eco-

logical passability has been restored. … Populations of fish fauna characteristic of the respective 

watercourse are permanently protected.” (BMU 2007: 35)] 

 

[Margin column: Macrozoobenthos: Bottom-living invertebrates visible to the naked eye 

Macrophytes: Water plants visible to the naked eye 

Phytobenthos: Bottom-living algae 

Phytoplankton: Floating algae] 

 

Assessment 

Applying the classification standards of the Water Framework Directive, only eight percent of Ger-

man water bodies attained good or high ecological status in 2015. This result is dominated by the 

assessment for running waters in Germany (7 percent of which attained good or high ecological 

status), as these account for the majority of water bodies. The result for lakes was more positive, 

with 26 percent attaining good or high ecological status. The situation was far worse for coastal and 

transitional waters, where almost all water bodies failed to attain good or high ecological status. 

Compared with 2009, the indicator decreased only marginally by about two percent. This is primarily 

due to methodological adjustments in the assessment, which remained necessary beyond 2009. 

The most frequent reasons for rivers and streams attaining moderate, poor or bad ecological status 

are changes in hydromorphology (e.g. as a result of engineering works, river straightening and 

regular maintenance), lack of ecological passability, and high inputs of pollutants, nutrients and fine 

sediments, largely from farming. These adverse impacts are reflected in significant changes in the 

natural aquatic communities. Nutrient pollution is the most frequent reason for lakes, transitional 

waters and coastal waters failing to attain the required ecological status. In 2015, however, fewer 

water bodies attained bad or poor status and more attained moderate status than in 2009. 
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Thematic areas 

B 1.2.2 Coastlines and oceans, B 1.2.3 Lakes, ponds, pools and lagoons 

B 1.2.4 Rivers and floodplains, C 4 Water protection and flood prevention 

Definition 

Proportion of surface water bodies – sections of rivers, streams, lakes, transitional waters and 

coastal waters – with good or high ecological status as a percentage of all assessed water bodies 

Target 

In principle, 100 percent of the water bodies attain good or high ecological status by 2015. 

Core assessment 

Only 8 percent of water bodies attained good or high ecological status in 2015. The most frequent 

causes of impairment are changes in the structure of water bodies and large nutrient inputs from 

agriculture. 
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2.1.7. Status of floodplains 

Rivers and their floodplains are of great importance in biodiversity conservation. They provide hab-

itats for numerous species that are adapted to the specific conditions – notably flooding regimes 

and the availability of water – and often serve as ecological corridors of transregional importance. 

Floodplains are also important as flood retention areas essential to protecting against flood dam-

age. Both aspects – biodiversity conservation along rivers and flood risk management – are thus 

integral to action area C4 ‘Water protection and flood prevention’ under the National Strategy on 

Biological Diversity. 

 

Based on the outcomes of several research projects, a status report on Germany’s major river 

floodplains (Auenzustandsbericht) was published in 2009 (BMU & BFN 2009). This was the first 

publication to present the status of German river floodplains on a nationwide basis. The next river 

floodplain status report will be published in spring 2021. The data can be used to examine the 

National Strategy on Biological Diversity targets concerning improvements in the status of flood-

plains. These include the aim of conserving running waters and floodplains with regard to their 

function as habitats to ensure a diversity of organisms and habitats characteristic of Germany’s 

physiographic regions by 2020. Likewise by 2020, action is to be taken to ensure that a majority of 

watercourses have more natural flood retention areas than they do today (at least a 10 percent 

enlargement of river floodplain retention areas). 

 

[Margin column: The indicator provides information on the status of floodplains as a habitat for 

plants and animals.] 

 

Indicator 

The indicator is compiled as an index reflecting the condition of all river floodplains in the Flood-

plains Status Report. The status of floodplains provides a summary assessment of local morpho-

logical and hydrological conditions and of floodplain land use. These factors are key determinants 

of habitat quality for plants and animals in floodplains. 

 

Based on the findings of the Floodplains Status Report, a quantitative target is set for the indicator 

with an improvement of 10 percentage points in the status of floodplains nationwide aimed for by 

2020 relative to the indicator value in 2009. 
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Composition 

The data used in compiling the indicator is currently being updated and will be published as a 

second Floodplains Status Report in spring 2021. As a result, the indicator value reported here is 

still based on the floodplain status report published in 2009. 

 

The area surveyed consists of the sections of river floodplains that are still capable of being inun-

dated, beginning in each case at the point on a river where its catchment area exceeds 1,000 km2. 

Tidal reaches are not included. The survey area consequently covers the larger floodplains in all 

79 rivers (10,276 kilometres of river and a total of 15,533 km2 of floodplain), divided into the main 

catchment areas of the Rhine, Elbe, Danube, Weser, Ems, Oder and Maas along with other rivers 

flowing directly into the North Sea and the Baltic Sea. Floodplains are assessed in segments of 1 

km length, with floodplains to the left and right of a river treated separately. Three key functional 

aspects of floodplains are considered: floodplain relief, flood discharge regime and distribution of 

vegetation and land use (see chart below). 

 

 

Assessment of the main functions incorporates a wide range of floodplain-related parameters from 

various nationally available data sources, notably river structure data and land use data from the 

Digital Landscape Model (DLM25). 

 

The floodplain status assessment distinguishes five status classes ranging from ‘near-natural’ 

(Class 1) to ‘totally modified’ (Class 5). The assessment is based on the national floodplain typology 

approach in KOENZEN (2005). As with assessments under the European Water Framework Di-

rective, it relates to a reference condition free of human influence. In the case of floodplains, this is 

referred to as the ‘potential natural status’. For the purpose of compiling the index, the classes are 

subject to increasing weightings. The value of the index theoretically ranges from zero percent (all 

floodplains totally modified) to 100 percent (all floodplains in a near-natural state). 
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Floodplain status Weighting 
1 Nearnatural 16 
2 Slightly modified 8 
3 Considerably modified 4 
4 Severely modified 2 
5 Totally modified 0 

 

[Margin column: “By 2020, watercourses and their water meadows will be protected in their role as 

habitats, and the typical diversity of the natural area in Germany will be guaranteed.” […] By 2020, 

the majority of watercourses have more natural flood plains.” (BMU 2007: 35)] 

 

Assessment 

The German floodplain status index for 2009 stands at 19 percent. It reflects the overall severe 

floodplain degradation. The main reasons for the poor condition of floodplains in Germany are in-

tensive floodplain land use, severe restriction of flooding areas, extensive river canalisation and the 

effects of barrages. 

 

Great efforts need to be directed in the future to the conservation and development of floodplain 

biodiversity. The Federal Government thus aims to markedly improve the status of flowing waters 

and floodplains by 2020 and take action to enlarge natural flood retention areas. In the past 25 

years, 170 floodplain restoration projects have been implemented on rivers and approximately 

5,500 ha of floodplain on 22 rivers were reclaimed between 1996 and 2017, which corresponds to 

a gain of about one percent (BMUB & BfN 2015, Ehlert & Natho 2017). Reclamation of natural 

floodplains is also reported as an indicator in the German Strategy for Adaptation to Climate 

Change in the “Biodiversity” action area and shows a slight positive trend (UBA 2015). Nonetheless, 

there is no evidence of a trend reversal in floodplain condition or floodplain protection. The effec-

tiveness of individual projects is mostly localised and contrasts with ongoing degradation of other 

floodplain segments. The Floodplains Status Report 2020 will map the changes of the past 10 years 

and provide data for use in updating the indicator value. 
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Floodplain status in Germany 

 
Source: Chart: Federal Agency for Nature Conservation (BfN), 2009, Data: Brunotte et al. 2009 
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Thematic areas 

B 1.2.4 Rivers and floodplains, C 4 Water protection and flood prevention 

Definition 

Index (percentage index) compiled from weighted status classes for all major German river flood-

plains included in the Floodplains Status Report (Auenzustandsbericht) 

Target 

10 percentage point improvement in the status of floodplains nationwide by 2020 compared with 

the indicator value in 2009 (increase to 29 percent) 

Core assessment 

Overall, the major German river floodplains are severely modified (indicator value 19 percent in 

2009). Great efforts continue to be required to conserve and develop biodiversity in river flood-

plains. 
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2.2 Settlement and transport 

2.2.1. Increase in land use for settlement and transport 

Land is a finite and valuable resource. In addition to nature conservation, there are many competing 

potential uses for undeveloped land. These include farming and forestry, settlement and transport, 

resource extraction and energy generation – and in particular the area of land used for settlement 

and transport is steadily increasing. Undeveloped land is needed to help secure ecological services, 

for biodiversity conservation and for recreation in the countryside as well as in green urban spaces. 

Direct environmental impacts of increasing land use for settlement and transport include loss of 

ecological soil services caused by surface sealing, loss of fertile farming land, and loss of near-

natural land and its associated biodiversity. The steady decline in agricultural land reduces the 

potential contribution of farming to food production. 

 

The ‘Increase in land use for settlement and transport’ indicator was selected as a key sustainability 

indicator for land use under the National Sustainability Strategy and incorporated into the National 

Strategy on Biological Diversity. It is thus also regularly reported in the indicator reports published 

under the National Sustainability Strategy, most recently in the Indicator Report 2018 

(STATISTISCHES BUNDESAMT 2018). 

 

[Margin column: The indicator provides information on negative impacts on biodiversity from the 

increase in land use for settlement and transport.] 

 

Indicator 

The indicator tracks the average increase in land use for settlement and transport in Germany, 

measured in hectares per day. In addition to buildings and open space, the areas taken into account 

in the indicator include production and transport, recreational areas and cemeteries. Land use for 

settlement and transport cannot be equated with sealed land as the settlement and transport area 

is partly unbuilt and unsealed. Based on recent research, sealed land is estimated to account for 

between 43 and 50 percent of land used for settlement and transport. 

 

On adopting the National Sustainability Strategy in 2002, the Federal Government followed the 

recommendation of the German Council for Sustainable Development in setting a 2020 goal for 

new land use for settlement and transport of an average daily maximum of 30 ha. In the new edition 

of the National Sustainability Strategy, a target of “less than 30 hectares” (30 minus X) was postu-

lated for the year 2030, although it was not specified by how much the 30 hectares should be 

undercut in 2030. In the Integrated Environmental Programme (IUP), the Federal Ministry for the 
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Environment (BMU) specifically advocates reducing land use to a maximum 20 hectares per day 

to follow the line set out in the Climate Action Plan 2050. In accordance with the European Union’s 

Resource Efficiency Roadmap and the Federal Government’s Climate Action Plan, the transition to 

a circular land use economy (net-zero target) is to be achieved by 2050 at the latest. Changes in 

the indicator show the extent to which the spread of settlement and transport area has been limited 

to the benefit of more natural habitats. 

 

[Margin column: According the German Sustainability Strategy, use of new land for settlement and 

transport is to be reduced nationwide to an average of less than 30 ha per day by 2030 

(BUNDESREGIERUNG 2017). 

 

Composition 

The indicator covers land use for: 

• Buildings, green spaces and production (excluding resource extraction) 

• Recreation and cemeteries 

• Transport 

 

Up to and including 2015, the data used was provided by automated cadastral registers on settle-

ment and transport areas. These are analysed by the statistical offices of the Länder (states) and 

collated by the Federal Statistical Office. To obtain a meaningful indicator figure, the increase in 

land use for settlement and transport is calculated for each reported year as an average in hectares 

per day. As figures on a single year are often distorted by extraneous factors, the long-term trend 

is better reflected by using a multi-year average (in this case a four-year rolling average presented 

as a curve). At the beginning of 2016, the area statistics were converted to the Authoritative Real 

Estate Cadastre Information System (ALKIS) and revisions were initiated. This currently impairs 

time comparison and makes it difficult to calculate changes. For this reason, development of the 

indicator from 2016 onwards is only shown as a four-year rolling average. 

 

Assessment 

In recent years, the growth in settlement and transport area has slowed down with a discernible 

trend. The four-year rolling average dropped continuously from 129 ha per day in 2000 to 58 ha per 

day in 2017. This trend does not correspond with construction investments, which fell significantly 

between 2000 and 2005, but were subject to some fluctuations thereafter, partly due to the financial 

and economic crisis (STATISTISCHES BUNDESAMT 2017b). Consequently, increased investments 

were not reflected in the form of increased new land use, but were largely channelled into brownfield 

development and maintenance and expansion of existing building structures. By way of contrast, 
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the decrease in land use corresponds well with the decline in the completion of new buildings, 

especially residential buildings. While there has been an increase in the completion of new resi-

dential buildings since 2010, this was much more pronounced in land-saving multi-storey residential 

construction (multi-family dwellings) than in land-consuming construction of detached and semi-

detached houses, so that – despite a slight increase in residential construction – new land use in 

this area was significantly lower than in the years prior to 2010. 

 

Overall, land used for buildings, green spaces and production (excluding resource extraction) has 

increased by 9.0 percent in the past 16 years, while the population has only increased by 0.3 per-

cent (and has even declined in the meantime), whereas price-adjusted gross domestic product 

(GDP) has increased by 23.9 percent. Thus, built-up or otherwise intensively used settlement area 

(i.e. buildings, green spaces and production) grew per capita from 289.5 m² to 314.7 m². More 

space is thus occupied for housing as well as for commerce and public and private services. 

 

The increase in housing is partly due to the fact that older, smaller households often remain in their 

large accommodation after the children have moved out (empty nest effect) and partly due to 

younger people living alone or in pairs without children for longer, thus occupying more living space 

per capita than family households. Some households also benefit from increased incomes, which 

enable them to live in more upmarket accommodation covering a larger space. The living space 

occupied in dwellings (including residential homes and dwellings in non-residential buildings) in-

creased from 39.5 m² per inhabitant in 2000 to 46.5 m² per inhabitant in 2016, although the increase 

in per capita living space has slowed down significantly since 2011 (Statistisches Bundesamt 2019, 

Institut der deutschen Wirtschaft 2019, Statista 2019). 

 

There has also been a steady expansion of buildings, green space and production space for com-

mercial, retail and logistics on greenfield sites, although the pace has been slower than in the early 

2000s and significantly slower than GDP growth, i.e. value creation has become at least a little 

more land-efficient in the overall balance. 

 

The land area used for transport has increased by about 5.3 percent in the past 16 years. Vehicle 

kilometres driven on the roads also increased steadily during this period and in 2016, for example, 

were 16.0 percent higher for private motorised transport than in 2000 (BMVI 2017). Existing roads 

were thus used more intensively. 
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Development of land for settlement in 2005, 2006, 2008 and 2009 was temporarily dominated by 

an increase in recreation land due to changes made in the cadastral registers, so that the figures 

on land used for recreation are only of limited significance. 

 

Keeping the indicator trend at a level equal to the average annual trend of recent years would not 

be enough to achieve the target of reducing the increase in land use for settlement and transport 

to a maximum of 30 ha per day by 2030, as called for in the new edition of the National Sustainability 

Strategy. This means that existing instruments and measures to reduce land take need to be rigor-

ously applied, enhanced and supplemented with new instruments. For example, settlement devel-

opment planning should place greater emphasis on reuse of brownfield sites, including former 

industrial plants and other abandoned sites. In such cases, the guiding vision is the dual approach 

to urban development, combining urban densification with qualitative and quantitative improve-

ments in the provision of green elements and open spaces. Action is also needed to raise public 

awareness of the need to limit the increase in land use for settlement. 

 

In line with the necessary further development of the federal transport infrastructure, the central 

steering instrument, the Federal Transport Infrastructure Plan (BVWP) 2030, deals, among other 

things, with the limitation of additional land use, avoidance of further loss of undissected low-traffic 

areas and maintaining existing infrastructure stock (see also Chapter 2.2.2). For the first time, the 

plan has been subject to a strategic environmental assessment (SEA), which also takes into ac-

count the protected resource of land. 

 

[Margin column: Targets adopted by the German federal government with regard to the increase in 

land use for settlement and transport include (BMU 2007: 51): 

“To guide land use in favour of restoring usability, 

increasing density of use, and other brownfield development measures, 

To transform the economic and fiscal framework conditions to encourage the sparing use of land 

and the activation of derelict and contaminated sites, 

To consistently apply the existing planning mechanisms to minimise land use and, where applica-

ble, to update the relevant planning instruments […] 

To intensify inter-community cooperation in the designation of sites for residential and commercial 

areas on the basis of existing pilot projects, with immediate effect.”] 
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Thematic areas 

B 2.7 Land use for settlement and transport 

C 9 Settlement and transport 

Definition 

Average increase in land use for settlement and transport in ha per day (four-year rolling average) 

Target 

The increase in land use for settlement and transport is to be reduced to an average of 30 ha per 

day by 2030. 

Core assessment 

The four-year running average fell from 129 ha per day in 2000 to 58 ha per day in 2017. Despite 

the positive trend, the current value is still very far from the target. Consequently, instruments and 

measures to reduce the increase in land use must be rigorously applied, enhanced and supple-

mented with new instruments.  

 



Indicator Report 2019 under the NBD Landscape dissection 

 
 

48 

2.2.2. Landscape dissection 

Linear infrastructures lead to an impairment in landscape quality and thus to its recreational suita-

bility due to disturbances and emission axes (especially noise and pollutants). They also lead to a 

separation of human and animal habitats on account of transport axes that are difficult to overcome. 

The objective of conserving undissected, low-traffic areas originated in recreational planning but is 

now also applied in biodiversity conservation. An analysis of landscape dissection looks at the main 

elements of transport networks, consisting of roads, railway lines and canals. Undissected, low-

traffic areas are defined as areas of at least 100 km2 in size (ULTA ≥ 100 km2) that are not frag-

mented by transport networks. Transport routes are only deemed to dissect the landscape if they 

exceed a certain traffic volume. 

 

The concept of undissected low-traffic areas provides a good quantitative measure of large-scale 

landscape dissection. It does not, however, allow detailed conclusions to be drawn regarding the 

function, quality and dissection of individual habitats within identified undissected low-traffic areas. 

As such areas are located in less densely settled landscapes with less transport infrastructure, 

when compared to highly dissected areas they are affected to a lesser extent by permanent traffic-

related emissions such as noise. They can also indicate a greater near-natural status. The absence 

of dissection and traffic-related disturbance is essential for the occurrence of many species and for 

biodiversity conservation. 

 

[Margin column: The indicator represents the extent of dissection in relation to the total area of the 

landscape.] 

 

Indicator 

The indicator measures the degree of landscape dissection in Germany by transport networks at 

landscape scale (1 : 250,000). There are two approaches to measuring landscape dissection that 

are used for two different sub-indicators. The first sub-indicator states the total sum of undissected, 

low-traffic areas (ULTA) with a minimum size of 100 km2 as a percentage of the total land area of 

Germany. The second sub-indicator states the effective mesh size (Meff), which is a measure of the 

average degree of landscape dissection expressed as the mesh size of an imaginary regular grid 

that exhibits the same degree of dissection as the area under analysis. Consequently, Meff can also 

describe the degree of fragmentation and depict gradual changes in the dissection of already heav-

ily fragmented landscapes. 

 

In the National Strategy on Biological Diversity, the Federal Government has set a target of holding 

constant the current proportion of undissected, low-traffic areas of at least 100 km2 in size. As no 
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figure is available for 2007, the year the strategy was adopted, the figure for 2005 (25.4 percent) is 

used for the target instead. 

 

[Margin column: “The current proportion of undissected, low-traffic areas of ≥ 100 km2 will be re-

tained.” (BMU 2007: 52) 

 

Composition 

Data on transport routes is taken from the national Digital Landscape Model (DLM 250). In addition, 

traffic census data from the Federal Highway Research Institute (BASt) and the German Länder 

(states) was supplemented by model-based traffic loads for the entire road network in the 2010 

survey. Dissecting transport axes are defined as roads (federal motorways, federal roads, state 

roads and district roads) with traffic volumes upwards of 1,000 motor vehicles per day, multiple-

track or electrified single-track railway lines, and German federal waterways (Class IV or higher). 

The subject of analysis is the dissection of the German land surface by these transport axes. Set-

tlements and airports with an area in excess of 93 ha are also treated as dissecting barriers. The 

result is a determination of the location, number and total area of all areas that constitute undis-

sected low-traffic areas of at least 100 km2 in size. 

 

Assessment 

Indicator values are available for the four years 2000, 2005, 2010 and 2015. The assessment shows 

that in 2015, the share of undissected low-traffic areas in Germany is within the target range and 

has increased slightly from 23.2 percent in 2010 to 23.5 percent. However, it still remains below 

the target value of 25.4 percent. The increase in undissected low-traffic areas in 2015 is largely 

methodology-related, because the modelled traffic volumes on Länder (state) and district roads 

frequently vary either side of the threshold of 1,000 vehicles per day. The effective mesh size (Mef) 

decreased in 2015 to 80 km2 and shows that further dissection has occurred, most notably in  ULTA 

< 100 km2. The loss of undissected low-traffic areas from 2010 is largely a result of a change in the 

underlying data used. Due to the change in the dissection criteria and the differing data used for 

traffic volumes in 2000, 2005 and 2010/2015, the values in the time series are only comparable to 

a limited extent. The indicator values for 2015 are, however, fully comparable with the values from 

2010, as they are based on the same dissection criteria and also on complete traffic volume data 

(extrapolations). 

 

Germany has a well-developed transport infrastructure and, consequently, the focus of future in-

vestment spending will be on maintaining the infrastructure in place. The current Federal Transport 
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Infrastructure Plan 2030 has for the first time focused on limiting additional land use and avoiding 

further loss of undissected areas in order to limit the use of nature and landscape. 

 

For the conservation of biodiversity, it is essential to avoid further fragmentation of ecological net-

works3 and to remove existing fragmentation. Ensuring sufficient ecological permeability is already 

standard practice when building and upgrading federal transport routes. Wildlife crossings in the 

form of bridges and tunnels are generally provided where there is a proven need. 

 

As they consider transport routes as a whole, neither of the currently existing sub-indicators (ULTA 

and Meff) can take individual crossing aids into account. Consequently, the Federal Government’s 

many efforts to avoid fragmentation or to reconnect the landscape are not adequately reflected. An 

additional sub-indicator is needed as a result. This sub-indicator should cover the BfN’s ecologically 

derived habitat networks and corridors3 as well as the undissected functional areas; thus, unlike 

with the first two sub-indicators, it is now possible to include the ecological quality of the areas in 

the assessment. 

 

Under the provisions of the National Strategy on Biological Diversity, an initial proposal was devel-

oped for this new sub-indicator for ecological network dissection and reconnection as part of a BfN 

research project. The new sub-indicator should make it possible to describe both the current state 

of fragmentation of Germany’s ecological networks and the success of habitat reconnection with 

corresponding measures. The Federal Reconnection Programme adopted by the Federal Cabinet 

in 2012 provides the policy basis in developing this new sub-indicator. The success of the pro-

gramme is to be presented in regular reports using the new indicator. 

 

[Margin column: In action area C9, ‘Settlement and transport’, the German federal government 
committed to a wide range of measures (BMU 2007), including: 

Anchoring of the concepts ‘undissected low-traffic areas’ and ‘habitat corridors’ together with noise 
abatement in strategic environmental assessment for traffic route plans 

Development of nature conservation standards to assess considerable impairments to biodiversity 
via effect factors, particularly transport route planning 

Development of a nationwide concept to protect and restore undissected low-traffic areas 

 
3 Ecological networks (also known as habitat networks) are systems of similar habitats of particularly 

high conservation value and in geographical proximity that potentially display close functional relation-
ships 
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Conservation/restoration of connecting corridors to reduce the effects of dissection and to 
strengthen the network function 

Consideration of interlinked habitat axes in national transport route planning projects 

Development of a nationwide programme of measures on the topic of dissection/cross-linking 

Continued development of the ‘undissected low-traffic areas’ indicator with due regard for European 
developments and regular documentation every five years 

 
 

Thematic areas 

B 2.8 Mobility, C 9 Settlement and transport 

Definition 

Proportion of undissected low-traffic areas with a minimum size of 100 km2 as a percentage of 

German land area 

Target 

The proportion of undissected low-traffic areas with a minimum size of 100 km2 remains as in 2005 

(25.4 percent). 

Core assessment 

The proportion of undissected low-traffic areas with a minimum size of 100 km2 decreased from 

26.5 percent to 23.5 percent between 2000 and 2015. In the same period, the effective mesh size 

(Meff) decreased from 84 km2 to 80 km2. Germany has a well-developed transport infrastructure 

and, consequently, the focus of future investment spending will be on maintaining the infrastructure 

in place. 
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2.3 Economic activities 

2.3.1 Agri-environment-climate measures  

Farmland offers habitats for numerous animal and plant species typical for the open countryside. 

This calls for forms of land use that meet the needs of the respective animals and plants. Many 

species that depend on extensive forms of agriculture are undergoing sharp population declines as 

agriculture intensifies at rates that vary from region to region and as agricultural use continues to 

be abandoned in marginal areas. 

 

Under the second pillar of the Common Agricultural Policy (CAP), the European Union provides 

funding from the European Agricultural Fund for Rural Development (EAFRD) to support, among 

other things, agri-environment and climate measures4 (AECMs; until 2013 agri-environment 

measures/AEMs). These measures are aimed, among other things, at the conservation and pro-

motion of biodiversity, soil protection and the improvement of soil structure, the reduction of emis-

sions and fertiliser and pesticide inputs as a contribution to environmental and climate protection 

and to animal welfare. 

 

In Germany, planning and management of such programmes of measures is the responsibility of 

the German Länder (states). Funding is either provided under the Länder funding programmes, 

although individual measures can be co-financed by the Federal Government under the Joint Pro-

gramme on Improving Agricultural Structure and Coastal Protection” (GAK) or by the EU, and the 

national share can also then be partially further co-financed via the GAK. The requirements for 

AECMs must go beyond the mandatory requirements which apply under the first pillar of the CAP, 

i.e. cross-compliance provisions (mandatory statutory management requirements (SMRs) and 

maintenance of land in good agricultural and environmental condition) and greening requirements 

(maintenance of permanent pasture, crop diversification and establishment of organic priority ar-

eas), as well as the mandatory minimum requirements under national legislation. Payments for the 

funding measures may only cover the additional expense and loss of income associated with the 

enhanced farm management requirements, subject to avoidance of double subsidies. 

 

Alongside AECMs, the EAFRD Regulation also contains additional co-financing options for the con-

servation and enhancement of biodiversity. These options include Natura 2000 compensatory pay-

ments, support for non-productive investments, and measures to conserve and enhance rural 

heritage. Measures to conserve genetic resources, i.e. for the conservation of local endangered 

 
4 Climate measures aim to combat climate change and assist adaptation to its effects. 
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animal breeds or regionally adapted traditional crop species and varieties threatened by genetic 

erosion, can also be promoted. However, estimating the funds explicitly used for biodiversity is 

extremely complex and is only possible to a certain extent: the measures frequently have multiple 

goals, with biodiversity conservation targeted alongside environmental protection (such as soil con-

servation) and/or climate protection. For this reason, the indicator so far includes all AECM 

measures. 

 

[Margin column: The indicator provides information about subsidies for agri-environmental and agri-

environment-climate measures in farming.] 

 

[Margin column: Financial resources for agri-environmental measures are intended to promote inter 

alia traditional and environmentally sound forms of agriculture that sustain nature (BMU 2007: 73). 

 

Indicator 

The indicator assesses the total area of land on which agri-environmental measures and from 2014 

agri-environment-climate measures are conducted and the amount of funding granted for the pur-

pose. Conserving and enhancing biodiversity in the cultural landscape is a fundamental aim of agri-

environmental programmes and an objective of the National Strategy on Biological Diversity (NBD). 

In this respect, wider use of AECMs (area and resources spent) is thus suited in supporting the 

objectives of the NBD. 

 

Composition 

Data on the area of agricultural land on which AECMs are promoted as well as data on EU, national 

and Länder subsidies for that purpose is compiled by the German Federal Ministry of Food and 

Agriculture (BMEL). Since 2007, in accordance with EU requirements, the German Länder have 

reported actual payments rather than the financial resources made available as in previous funding 

periods. 

 

For the current funding period starting in 2014, no consolidated data on AECMs is available for the 

years 2014 and 2015. Due to changes in EAFRD reporting obligations, that data cannot be evalu-

ated by BMEL on the basis of the reports published by the German Länder as was previously the 

case. 2014 and 2015 were the transition years between the CAP funding phases. In those years, 

a survey involving a reasonable amount of effort was not feasible, as comparable data was not 

collected and reported by the Länder and the changeover to the new funding phase took place at 

a different time in each German state and possibly differently for different measures. The Federal 

Office for Agriculture and Food (BLE) conducted a data survey of the German states to obtain the 



Indicator Report 2019 under the NBD Agri-environment-climate measures 

 
 

54 

figures for 2016 and 2017. This means that data from 2016 onwards is only comparable with pre-

vious years to a limited extent. 

 

Assessment 

In the new funding period from 2014 onwards, the total area funded declined considerably. One 

reason is that various measures with a large area coverage but comparatively low effectiveness 

were no longer offered by the federal and state governments (e.g. over 1 million ha of crop rotation 

measures and measures to promote the application of liquid manure have expired). At the same 

time, funding for more demanding measures was better aligned to actual costs (e.g. an increase in 

funding for the introduction and maintenance of organic farming methods). Overall, funds spent on 

AECMs were significantly increased. In addition, measures to conserve biodiversity were added to 

the 2014 GAK framework plan and the funding opportunities for measures concerning contract 

nature conservation and landscape management were expanded in the course of the 2017 and 

2018 GAK framework plans as a result of a corresponding amendment to the Act on a Joint Task 

for the Improvement of Agricultural Structures and Coastal Protection (GAK Act) in 2016. 

 

As a general rule, fluctuations in funding activity are influenced to a considerable extent by the 

funding periods of EU agricultural funding. Experience shows that commitments decline both to-

wards the end and at the beginning of a funding phase and increase in the period in between. At 

the beginning of a new funding phase, other requirements for farms and administrations are often 

at the forefront – in 2014, the introduction of greening – and new AECM contracts are thus not 

entered into initially. Agri-environmental measures must also be adapted to the new legal provisions 

and needs at the beginning of a new funding phase. 

 

Looking at the distribution of EAFRD funds in Germany and the funds for national co-financing for 

the period 2014 – 2020, the most significant share, around 20 percent of the total funds, is ear-

marked for the implementation of AECMs. However, these are only projected/budget figures, which 

can deviate significantly from the actual payments made. To maintain or increase biodiversity in 

the agricultural landscape, sufficient funding and correspondingly high use of funding also play an 

important role in national implementation of the Common Agricultural Policy. 

 

[Margin column: The National Strategy on Biological Diversity identifies the following measures for 

implementation in farming and forestry (BMU 2007: 73): 

At EU/national level: “Review of agricultural and environmental policy measures with a view to sus-

tainability and financially viable opportunities to further improve nature compatibility within the con-

text of EU agricultural support and national/European agricultural and environmental policy” 
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At Länder/municipal level: “More widespread promotion of traditional and eco- and nature-friendly 

forms of agriculture and forestry” 

 
 

Thematic areas 

B 2.4 Agriculture 

C 6 Agriculture and silviculture 

Definition 

Total area over which agri-environmental measures (from 2014 agri-environment-climate 

measures) were conducted and the associated funding granted 

Qualitative target 

Promotion of traditional, environmentally sound and nature-compatible forms of agriculture with the 

objective of significantly enhancing biodiversity in the agricultural landscape 

Core assessment 

In the new funding period from 2014 onwards, as of 2016 the considerably increased  

funding was concentrated on considerably fewer funded areas. This is the result of cost-intensive 

measures that can be assumed to have a greater positive effect on the agri-environment. 
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2.3.2 Organic farming 

Some 51 percent of the German land area is agricultural land. Farmland biodiversity is heavily 

dependent on farming methods. Improvements in species and habitat conservation in the agricul-

tural landscape can only be attained with more environmentally sound farming practices sustaining 

nature. 

 

Organic farming makes a valuable contribution towards conserving biodiversity and maintaining 

regionally characteristic cultural landscapes. Among other things, organic cultivation fosters biolog-

ical activity in the soil, protects soil structure and reduces soil loss. Increased soil water retention 

capacity additionally aids flood control, and the threat of soil erosion decreases. Reduced use of 

veterinary drugs and relinquishment of easily soluble mineral fertilisers and synthetic chemical plant 

protection products help protect groundwater and surface waters, and promote diversity. The ob-

jective of organic farming is to cultivate the land using as far as possible closed nutrient cycles so 

as to conserve energy and other resources, avoid harm to the environment and the climate, and 

reduce nutrient pollution of water and soil. In its Sustainability Strategy, the Federal Government 

thus sees organic farming as essential in achieving its agricultural policy vision. 

 

The ‘Organic farming’ indicator was developed for the National Sustainability Strategy and incorpo-

rated into the National Strategy on Biological Diversity. It is thus also regularly reported in the indi-

cator reports published under the National Sustainability Strategy, most recently in the Indicator 

Report 2018 (STATISTISCHES BUNDESAMT 2018). The indicator has also found its way into the indi-

cator set developed by the Länder Initiative on Core Indicators (Länderinitiative Kernindikatoren, 

LIKI). 

 

[Margin column: The indicator provides information about the area of organically farmed land that 

contributes towards the conservation of biodiversity.] 

 

Indicator 

The ‘Organic farming’ indicator reports the area of organically farmed land belonging to agricultural 

holdings subject to the control system under EU legislation on organic farming. It is reported as a 

percentage of the total agricultural land area and includes both land fully converted to organic farm-

ing and land still in the process of conversion. In the coalition agreement for the 19th legislative 

period, the Federal Government set the goal, based on the National Sustainability Strategy, of fur-

ther expanding organic farming along the entire value chain to increase the proportion of land under 

organic management to 20 percent by 2030. In line with the goal set out in the coalition agreement, 

when updating the National Sustainability Strategy in 2018 for the ‘Organic farming’ indicator, the 



Indicator Report 2019 under the NBD Organic farming 

 
 

57 

target of increasing the share of organic farming to 20 percent, which had previously been pursued 

without a target year, was linked to the target year 2030. 

 

Composition 

The data on organic farming is compiled by the Federal Office for Agriculture and Food (BLE) on 

behalf of the Federal Ministry of Food and Agriculture (BMEL) and by the Federal Statistical Office. 

The indicator is calculated from data provided by the Federal Statistical Office. The data is based 

on the results of agricultural statistical surveys. The information on the areas mostly refers to the 

month of May of the year in question. In the surveys, coverage limits are applied in order to exempt 

small farms from the obligation to provide information and to minimise the effort involved in collect-

ing data. The BMEL results are based on the data provided by the Länder as of 31 December of 

the respective year and include all areas subject to the inspection procedure for organic farming in 

accordance with the EU Eco-Regulation. 

 

Land is considered to be organically farmed if an agricultural holding produces plant or animal 

commodities in accordance with the principles of Council Regulation (EC) No 834/2007 on organic 

production and labelling of organic products and the associated implementing rules. Farms must 

also be subject to a control system operated by a state-approved control body. 

 

Assessment 

In 1999, according to official statistics, organic farming was practised on 489,093 ha of land on 

9,572 farms. This represented 2.9 percent of the total agricultural land area. These figures have 

risen continuously since 1999. In 2018, more than twice the amount of land, around  

1.22 million ha, was farmed in accordance with organic farming regulations. This represented 7.3 

percent of the total agricultural land area. The number of organic farms has also increased by about 

12 percent, to almost 32,000 farms. Growth rates are thus above 10 percent for the third consecu-

tive year, and the positive trend continues. For methodological reasons (see Composition), the 

annual data provided by the Federal Ministry of Food and Agriculture shows a slightly higher share 

of 9.1 percent or 1.52 million ha for 2018. In 2018, most of the organic land in Germany was used 

as permanent grassland 54.8 percent), arable land accounted for 43.5 percent and other crops 

(including fruit) for only 1.7 percent. From 2007 to 2018, a statistically significant positive trend was 

evident and the increase in area in 2016 and 2018 was significantly higher than in previous years. 

Nonetheless, the current indicator value is still very far from the target value. 

 

According to the Statistical Office of the European Union (Eurostat), a total area of 13.4 million ha 

was cultivated organically in the EU-28 states in 2018. In relation to the agricultural area of the 
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individual EU states, as in previous years, in 2018 the highest share of organic farming area was 

recorded for Austria (24.1 percent), followed by Estonia (20.6 percent), Sweden (20.3 percent), 

Italy (15.2 percent) and the Czech Republic (14.8 percent). 

 

Reasons for the relatively minor increase in organically farmed land in Germany can be found 

among other things in competition for leased land and lease prices, partly to do with the cultivation 

of biomass crops for biogas installations. By way of contrast, demand for organic food products 

continues to grow a pace. Germany is the biggest organic produce market in Europe and the sec-

ond-largest in the world. Sales of organic products rose above €10 billion for the first time in 2017 

(according to Agrarmarkt Informationsgesellschaft, AMI) and reached €10.91 billion in 2018. In 

2018, Germans spent 5.5 percent more on organic food and beverages compared to 2017. The 

organic share of the total food market thus increased from 5.2 percent in 2017 to just under 5.3 

percent in 2018. 

 

The decision to convert to organic farming lies with individual farms. The Federal Government is 

committed to further strengthening organic farming and to giving incentives for interested farmers 

to switch to and retain organic farming practices. GAK payments (standard rates) for switching to 

and retaining organic farming practices were thus increased for the most part in 2015. The GAK 

rules permit the standard rates to be both increased and decreased by up to 30 percent to give the 

Länder sufficient freedom in national co-financing. 

 

Since 2001, the Federal Ministry of Food and Agriculture (BMEL) has been funding research pro-

jects as well as information, education and promotional measures on organic farming and organic 

food production as part of the Federal Programme for Organic Farming and Other Forms of Sus-

tainable Agriculture (BÖLN). Originally conceived as a support programme exclusively for organic 

farming, the federal programme was opened up to other forms of sustainable agriculture in 2010 

following a German Bundestag resolution. For 2020, the programme has a budget of around €29 

million. 

 

In an 18-month participatory process, BMEL developed the Strategy for the Future of Organic Ag-

riculture (ZöL), working with the organic food and farming sector, and with the involvement of the 

science and research community and administrations at federal, state and municipal level. The 

strategy was officially presented in February 2017 and has been implemented as part of an ongoing 

process ever since. With a wide range of measures, instruments and projects identified in collabo-

ration with various experts, the organic sector is to be strengthened and made ready for further 
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positive market development. The measures range from the strengthening of value chains to advi-

sory services and vocational training, boosting the organic share in out-of-home catering, promoting 

research and ensuring sufficient funding for conversion and retention bonuses. 

 

[Margin column: The Federal Government wants to further expand organic farming, in order to 

achieve an area share of 20 percent by 2030 (FEDERAL GOVERNMENT2018: 45)]. 

 

Note regarding the chart: The Federal Statistical Office figures are considerably lower than the data 

collected by the Länder. Because BMEL always refers in its communications to the values reported 

by the Länder, these figures are also shown here. The table containing these values is attached as 

an annex. 

 

 
 

Thematic areas 

B 2.4 Agriculture 

C 6 Agriculture and silviculture 

Definition 

Area of organically farmed land as a percentage of the total agricultural land area 

Target 

Organically farmed land area to increase to 20 percent of the total agricultural land area in 2030 

Core assessment 

The proportion of organically farmed land area has increased continuously since 1999 (7.3 percent 

in 2018). However, the 20 percent target is far from being reached. Based on the Strategy for the 
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Future of Organic Farming, the Federal Government will further expand organic farming in order to 

increase the share of land to 20 percent by 2030. 
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2.3.3 High nature value farmland 

Farmland biodiversity has decreased significantly in the past 50 years as a result of changes in 

farming practices, particularly due to the use of increasingly efficient agricultural techniques. To 

counter this loss, the EU supports rural development measures, among other things, with the aim 

of enhancing the quality of the landscape and the environment. Support for rural development in 

EU member states is governed by the EAFRD Regulation (European Agricultural Fund for Rural 

Development, EAFRD). 

 

The ‘High nature value farmland (HNV farmland)’ indicator is one of a number of baseline indicators 

newly introduced in the context of European support programmes for rural development (EAFRD). 

EU member states are required to collate and report data for the indicator on a regular basis. In 

Germany, this obligation applies both to the Federal Government and to the Länder. The purpose 

of the indicator is to help in assessing both the impacts of farming on biodiversity and progress 

made in promoting biodiversity in agricultural landscapes. To provide the data needed, agricultural 

areas and structural elements typical of agricultural landscapes have been mapped on sample ar-

eas since 2009 in a monitoring project coordinated by the Federal Government and carried out by 

the Länder using a standardised recording and assessment method. The area proportions deter-

mined are extrapolated for the agricultural area at national level. For this purpose, the proportion of 

areas with high nature value (in ha) is regularly determined and classified into quality levels. 

 

[Margin column: The indicator provides information on the area of high nature value farmland (HNV 

farmland) that contributes towards the conservation of biodiversity. 

 

Indicator 

The indicator reports the area of high nature value farmland (HNV farmland) as a percentage of the 

total farmland area. HNV farmland comprises extensively farmed, species-rich grassland, arable 

land, sparse orchards, vineyards, and fallow land. Structurally rich landscape elements such as 

hedges, field margins, field copses and small water bodies that form part of the farmed cultural 

landscape are also given the status of high nature value. Plots and landscape elements are classi-

fied using a fixed system of quality criteria. HNV farmland is subdivided into land with exceptionally 

high, very high or moderately high nature value. 

 

In the National Strategy on Biological Diversity, the area share of HNV farmland is targeted to 

increase by at least ten percentage points from 2005 to 2015. As monitoring only started in 2009, 

the 2009 figure is taken as the starting value. Assuming a linear trend up to 2019, the target value 



Indicator Report 2019 under the NBD High nature value farmland 

 
 

62 

was an increase of at least six percentage points to a share of at least 19 percent of agricultural 

land by 2015. 

 

[Margin column: Council Regulation (EC) No 1305/2013 of 17 September 2013 governs support for 

rural development by the European Agricultural Fund for Rural Development (EAFRD). The EAFRD 

Regulation is supplemented by rules for its application set out in Commission Regulation (EC) No 

808/2014 of 17 July 2014.] 

 

Composition 

HNV farmland is monitored nationwide in a representative sample on areas  

measuring one square kilometre. The same plots are used for the monitoring of breeding birds, 

providing data among other things for the ‘Species diversity and landscape quality’ indicator (see 

Section 2.1.1). After the first overall survey in 2009, partial surveys have been conducted annually 

since then, meaning that a full survey round is completed within a period of four years. Three Ger-

many-wide surveys have thus been completed so far. The indicator value is updated every two 

years for reporting purposes, with the data from the last four years being used (four-year rolling 

average). 

 

The survey involves inspecting all farmland in each sample plot. Areas and structural elements to 

be classified as HNV farmland according to the uniform national survey key are included with their 

area type and assessment, and the areas are stored in a geographic information system. From the 

sample, the area of HNV farmland and of each of the three value classes is extrapolated for the 

whole of Germany and for each of the Länder, expressed as a percentage of the total farmland 

area. The latter is determined using the Official Topographic and Cartographic Information System 

(Amtliches Topographisch-Kartographisches Informationssystem, ATKIS). 

 

Assessment 

The 2017 survey returned an indicator value of 11.4 percent for the proportion of HNV farmland 

area relative to the total farmland area. Thus, the value has hardly changed compared to 2015, but 

is a statistically significant 1.7 percentage points lower than in 2009. Some 2.4 percent of the agri-

cultural land was classified as land of exceptionally high nature value, 4.4 percent as land of very 

high nature value and 4.7 percent as land with moderately high nature value. The proportion of 

areas with exceptionally high nature value or very high nature value changed only slightly compared 

to 2009. In contrast, agricultural land with a moderately high nature value showed a continuous 

decrease by a total of 1.6 percentage points from 2009 to 2017 due to more intensive farming. The 

declines are largely limited to the actual areas farmed (extensively farmed grassland, arable fields 
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and species-rich fallow land), while the proportion of structurally rich landscape elements declined 

to a much lesser extent and not at all since 2013. 

 

To still reach the target value set for 2015, greater and targeted efforts must be made. The 

measures taken should include: 

 

• Retention of the rules on avoiding grassland conversion 

• Extensification of farming intensity on suitable grassland 

• Establishment of extensively farmed or uncultivated buffer strips around landscape elements 

and arable land 

• Keeping fields with low-fertility soils fallow under targeted fallow land management 

• Incorporation of extensively farmed land (including fallow land managed for nature conser-

vation purposes, wild-flower strips, and buffer strips alongside near-natural habitats) into 

productive conventional and organic farming systems. 

 

Farmers should be compensated for any financial losses. For this purpose, funds are provided for 

contracted nature conservation measures or agri-environmental and climate measures to safe-

guard species-rich, agriculturally shaped open land habitats and environmentally and nature-com-

patible forms of production in agriculture. However, in the new funding period (CAP post-2020), the 

funding currently available should be increased and schemes designed to increase the share of 

HNV farmland to at least 19 percent of agricultural land. 

 

[Margin column: “By 2015, the proportion of land used for valuable conservationist agro-biotopes 

(high-grade grassland, orchard meadows) has increased by at least 10% compared with 2005. In 

2010, semi-natural landscape elements (such as hedges, borders, field shrubbery and small bodies 

of water) account for at least 5% of agricultural areas.” (BMU 2007: 47) 
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Thematic areas under the National Strategy on Biological Diversity 

B 2.4 Agriculture, C 6 Agriculture and silviculture 

Definition 

Area of high nature value (HNV) farmland as a percentage of the total farmland area 

Target 

The objective is to increase the area of HNV farmland to 19 percent of the total farmland area by 

2015. 

Core assessment 

In 2017, exceptionally high, very high and moderately high nature value farmland area accounted 

for 2.4, 4.4 and 4.7 percent of the total farmland area respectively (adding up to an 11.4 percent 

share for HNV farmland area as a whole). To attain the target by 2015, specific action must be 

taken to promote biodiversity in agricultural landscapes and particular attention should be paid to 

the areas of moderately high nature value. 
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2.3.4 Genetic diversity in agriculture 

The genetic diversity of crops and livestock is an essential basis and a valuable resource for future 

uses and innovations. It plays a role in securing our supplies of food and raw materials. Crop and 

livestock diversity along with knowledge about cultivation, breeding and use are also an important 

part of our cultural heritage. In the course of globalisation of markets and the concentration pro-

cesses in farming and the food industry, a wide range of cultivated plant species and  

varieties have disappeared from large-scale cultivation. This represents an impoverishment of his-

torically evolved cultural landscapes and a loss of valuable genetic potential for breeding purposes. 

With regard to livestock, regional landraces have made way for a small number of globally farmed 

breeds. The National Strategy on Biological Diversity and the sectoral strategy on agrobiodiversity 

thus include a goal of conservation and sustainable use of regionally characteristic genetic diversity 

of animal breeds and crop plant varieties. 

 

For this purpose, the Federal Government, the Länder and other stakeholders have launched na-

tional programmes for plant, animal, aquatic and forest genetic resources. The National Programme 

for Conservation and Sustainable Use of Animal Genetic Resources in Germany (TGR Programme) 

was adopted by the Conference of Agricultural Ministers in 2003. The programme provides guid-

ance for a coordinated approach by all involved. It includes measures relating to cattle, pigs, sheep, 

goats, horses, rabbits and poultry. 

 

[Margin column: Margin column: The indicator reports threats to genetic resources in agriculture 

using the example of selected indigenous farm animal breeds.] 

 

Indicator 

The ‘Genetic diversity in agriculture’ indicator assesses the extent of threats to animal genetic re-

sources in agriculture. It is compiled by aggregating endangerment data for breeds of livestock 

species regulated under zootechnical legislation (horse, cattle, pig, sheep and goat) according to 

the Red List of Germany’s Endangered Indigenous Farm Animal Breeds. For this purpose, the TGR 

Programme specifies threat categories comprising a graded scale of endangerment levels. 

 

In the National Strategy on Biological Diversity, the Federal Government pledges to safeguard en-

dangered farm animal breeds. The total number of indigenous farm animal breeds is to be pre-

vented from falling. This leads to an objective of reducing the overall level of endangerment to farm 

animal breeds. 
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[Margin column: “The regional-typical genetic diversity of farm animal breeds and cultivated plant 

varieties is conserved, utilised sustainably, preserved as a basis for life and breeding, and enriches 

the landscape and the range of agricultural and horticultural products.” (BMU 2007: 30)] 

 

Composition 

The underlying data consists of population statistics on each livestock breed provided by breeder 

and herd book organisations. These are collated by the Information and Coordination Centre for 

Biological Diversity (Informations- und Koordinationszentrum Biologische Vielfalt, IBV) at the Fed-

eral Office for Agriculture and Food (Bundesanstalt für Landwirtschaft und Ernährung, BLE) in the 

Central Documentation of Animal Genetic Resources in Germany (Zentrale Dokumentation Tierge-

netischer Ressourcen in Deutschland, TGRDEU). The indicator is compiled from the classifications 

of breeds in the Red List using the threat categories drawn up under the National Programme on 

Animal Genetic Resources (BLE 2008, 2010, 2013, 2015, 2018). 

 

The categories are as follows: 

 

(1) Phenotypic Conservation Population (PCP) for breeds that merely survive as remnants in zoo-

technical terms but whose cultural value is undisputed 

(2) Conservation Population (CP) for highly endangered populations 

(3) Monitoring Population (MP) for endangered populations 

(4) Non-endangered breeds (NE) 

 

A breed’s endangerment is measured by the effective population size. This is determined according 

to the specifications of the TGR Programme. The classification of breeds into endangerment cate-

gories is performed by the Advisory Board for Animal Genetic Resources. 

 

The indicator shows the percentage share of endangered indigenous horse, cattle, pig, sheep and 

goat breeds. The total number of assessed breeds can vary over time as new breeds are added or 

other breeds die out or when the delineations between breeds are changed. New breeds – mostly 

horses – were thus included in the assessment from 2011. As a result, the endangerment of all 

indigenous livestock breeds was assessed in the Red List for the first time starting in 2011. Certain 

cases justify a deviation from the classification into Red List endangerment categories according to 

effective population size. This can apply, for example, if a breed has had a very small population 

size over multiple generations. Such decisions are reviewed in the subsequent monitoring cycle. 
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[Margin column: The term “indigenous” is defined under Article 2 (11) of the German Animal Breed-

ing Act (Tierzuchtgesetz): “A breed is defined as indigenous if in respect of breeds in Germany 

a) the original herd book was established in Germany and has been maintained there ever since, 

or for herd books established earlier, the herd book has been maintained in Germany since 1949 

b) if the original herd book was not established in Germany but the only herd book for the breed is 

now maintained in Germany and a breeding programme is conducted there, or 

c) if the original herd book was not established in Germany, but a herd book has been kept at least 

since 1949 on the basis of existing livestock in Germany and for which an independent breeding 

programme has been carried out.”] 

 

Assessment 

The indicator shows the percentage of endangered indigenous horse, cattle, pig, sheep and goat 

breeds to be very high, at over 70 percent in 2017. However, the proportion of particularly endan-

gered livestock breeds in the endangerment category conservation population is steadily decreas-

ing. The total number of breeds evaluated has increased considerablycompared to 2006. While 64 

breeds were initially evaluated in 2006, a total of 77 breeds were included in the evaluation in 2017. 

 

Although the endangerment categories used in the data series remained basically the same, the 

criteria for assigning breeds to the categories were changed as of the 2011 survey year, so that 

some breeds were moved to a different category for methodological reasons. In addition, subpop-

ulations previously been considered separately were combined into breed groups or specific breed 

groups were divided into independent breeds. This means that the indicator values for the years 

2006 and 2008 are only comparable with the data points for the following years to a limited extent. 

 

The in some cases substantial redistribution of breed numbers among the categories between 2008 

and 2011 is only partly due to the effectiveness of the conservation programmes. From 2011 to 

2017, the classification of six breeds improved from “conservation population” to “observation pop-

ulation”. The expansion of the payment scheme for endangered livestock breeds granted in line 

with the agri-environment-climate measures and certain targeted projects have had a noticeable 

supporting effect. In addition, regional livestock breeds benefit from the growing consumer interest 

in authentic, regional products. However, in the same period, one breed was downgraded from 

“observation population” to “conservation population”. Also, the division of one breed group into 

separate independent breeds led to an increase in the number of livestock breeds in the “observa-

tion population” category. Despite these positive developments, the number of endangered live-

stock breeds is still too high. 
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 2006* 2008* 2011 2013 2015 2017 
Category Number of livestock breeds 

NE 10 11 22 23 22 23 
MP 17 20 29 32 36 36 
CP 24 23 18 15 14 13 
PCP 13 11 5 5 5 5 

Total 64 65 74 75 77 77 

* Due to changes in methodology, the figures for 2006 and 2008 are only comparable with those of subsequent years 
to a limited extent. 

Legend 
NE: Non-Endangered Breeds 
MP (Monitoring Populations): Endangered Populations 
CP (Conservation Populations): Highly Endangered Populations 
PCP (Phenotypic Conservation Populations): Breeds only surviving as remnants 
 

The need for action varies considerably between the different farm animal species. The market 

potential of products from indigenous breeds plays an important role. Where horses and cattle are 

concerned, the potential for using indigenous robust breeds in landscape management and nature 

conservation remains largely untapped. Trends in milk production also influence whether the mostly 

endangered dual-purpose breeds are increasingly used on grassland farms. Thus, the challenge 

continues to lie in ensuring sustainable use and long-term conservation of indigenous breeds on a 

species-specific basis. 

 

To consistently reduce the endangerment of indigenous livestock breeds, targeted measures such 

as the animal welfare payments from agri-environment-climate measures must be continued and 

efforts must be made to promote broader use of indigenous livestock breed diversity, e.g. in regional 

value chains, landscape management and nature conservation. 

 

The situation regarding livestock can only be transferred to other areas, such as crops, to a very 

limited extent. For this reason, further indicators are currently being developed that will track plant 

genetic resources in addition to animal genetic resources and take developments at international 

level into account – for example, regarding the indicators for the United Nations 2030 Agenda for 

Sustainable Development. 
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Thematic areas under the National Strategy on Biological Diversity 

B 1.1.4 Genetic diversity of wild and domesticated species 

B 2.4 Agriculture, C 2 Species conservation and genetic diversity, C 6 Agriculture and silviculture 

Definition 

The indicator provides information on the extent to which genetic resources in agriculture are en-

dangered, using the example of the livestock species horse, cattle, pig, sheep and goat, which are 

regulated under zootechnical law. 

Qualitative target 

Endangered farm animal breeds must be safeguarded. The overall level of endangerment to farm 

animal breeds must be reduced. 

Core assessment 

In 2017, the proportion of endangered indigenous breeds is very high at slightly over 70 percent. 

Specific action must be taken to reduce the threat situation. 
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2.3.5 Agricultural nitrogen surplus 

Nitrogen is one of the most important plant nutrients. Through targeted, needs-based fertilisation 

and crop rotation, the nutrients removed from the soil during crop cultivation are replaced in order 

to secure both yields and the quality of harvested products, and to maintain soil fertility for the 

longer term. For reasons of economy, nature conservation and environmental protection, it is es-

pecially important to ensure efficient take-up of the nutrients spread in fertiliser. Under legislation 

governing their use, fertilisers must be applied in accordance with the principles of good farming 

practice. This means that the type, quantity and timing of fertiliser application must be attuned to 

the needs of crops and the soil. In the period from 2006 to 2016, 59 percent of the nitrogen spread 

on farmland came from mineral fertilisers and 41 percent from farm manure from livestock farming 

as well as from plant and animal fermentation residues from biogas production and other organic 

fertilisers. Farming, and especially livestock farming, contributes significantly to the input of nitrogen 

into ecosystems such as ground and surface waters and forests. This mainly occurs through leach-

ing and run-off, and via the air pathway. The spreading of animal excrement and plant fermentation 

residues as farm manure, the storage of farm manure and keeping livestock in stables all produce 

ammonia emissions. Other sources contribute to nitrogen inputs, notably transport, industry and 

private households. 

 

Excessive quantities of nitrogen entering the environment (such as from farming, transport, industry 

and private households) lead to far-reaching problems: groundwater contamination, excess nitro-

gen in inland waters, seas and terrestrial ecosystems (eutrophication), greenhouse gas emissions, 

and acidifying air pollution with its implications for the climate, biodiversity and landscape quality. 

Air pollutants also impact on human health. 

 

As increasing concentrations of nutrients in inland and coastal waters show, diffuse inputs of nitro-

gen and other compounds are still too high, especially in regions with intensive agricultural land 

use and livestock farming. Agricultural nitrogen surpluses, especially in regions with high livestock 

densities, can contribute significantly to nitrate pollution of groundwater. 

 

The nitrogen balance for agriculture (crop and animal production) serves as an indicator for the 

recording, analysis and assessment of agricultural sustainability in the broadest sense. It is part of 

the indicator set contained in the National Sustainability Strategy and was also recently reported in 

the Indicator Report 2018 published under the Strategy (STATISTISCHES BUNDESAMT 2018). The in-

dicator is closely linked to the ‘Ecological status of surface waters’ and ‘Exceedance of critical loads 

for nitrogen’ indicators under the National Strategy on Biological Diversity. 
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[Margin column: The indicator provides information on the development of agricultural nitrogen sur-

pluses.] 

 

[Margin column: “Material discharges have significant effects on biological diversity because they 

alter the living and site conditions.” (BMU 2007: 80)] 

 

Indicator 

The indicator provides information on the development of agricultural nitrogen surpluses. This al-

lows conclusions to be drawn regarding potential pressures on environmental media and habitats. 

The indicator is calculated as an aggregate nitrogen balance for Germany as a whole. The degree 

of aggregation does not allow conclusions regarding regional surpluses. 

 

[Margin column: “The calculated nitrogen surpluses are averages for Germany, and represent a 

yardstick of the potential discharges into groundwater, surface waters and the air.” (BMU 2007: 

131)] 

 

The substances used in agricultural production, including nitrogen, cannot be fully utilised by crops. 

Agricultural production mostly takes place in open systems and over long cycles. Also, not all nitro-

gen compounds are available to crops in the same way. In addition, quantities of nitrogen remain 

on the field with crop residues, which are important for the humus content of the soil and thus for 

soil fertility, and are also included in the nitrogen surplus. For some crops (e.g. oilseed rape and 

vegetables) these residues can be significant. In the National Strategy on Biological Diversity, the 

Federal Government set a quantitative target of reducing annual net nitrogen surpluses in agricul-

tural production to 80 kg/ha of farmland by 2010. Further reductions are aimed for by 2015. In 2016, 

the revised version of the National Sustainability Strategy set the goal of reducing nitrogen sur-

pluses to an average of 70 kg/ha and year for the period 2028 to 2032. 

 

[Margin column: In the 2016 version of the National Sustainability Strategy, the goal of reducing 

nitrogen surpluses to an average of 70 kg/ha and year was set for the period 2028-2032 

(BUNDESREGIERUNG2017]. 

 

Composition 

The indicator reports the overall net nitrogen surpluses for Germany in kg/ha farmland per year. It 

is calculated as the net sum of nitrogen inputs and nitrogen outputs (see figure below). The nitrogen 

inputs taken into account comprise nitrogen from fertiliser, non-agricultural emissions, biological 

nitrogen fixation, seed and propagating material, and from domestic and imported animal feed. 
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Nitrogen outputs consist of nitrogen in plant and animal market products. The aggregate surplus is 

computed on the basis of a ‘farm gate’ balance, meaning that nitrogen flows within the agricultural 

sector are not counted. The resulting annual nitrogen surpluses in kg/ha farmland are averages for 

Germany as a whole and do not allow an assessment of regional and farm-specific surpluses. 

 

Important individual data sources include agricultural structure surveys of the German Federal Sta-

tistical Office and statistical yearbooks on food, agriculture and forestry compiled by the Federal 

Ministry of Food and Agriculture (BMEL). Variations in stocks and inventories at farm level (live-

stock, fertiliser, animal feed, etc.) are not included. Where exact survey data is not available (e.g. 

for gaseous losses), official calculations are used. 

 

The primary time series for the indicator is a five-year rolling average, which is calculated from the 

total balance for the year in question and the two preceding and following years. This compensates 

for annual fluctuations that farmers cannot influence due to weather and market-related conditions. 

 

 

 

Assessment 

From 1992 to 2015, the annual nitrogen surplus fell by 19 percent, from 116 kg/ha to 94 kg/ha (five-

year rolling average). While a statistically significant trend towards the target value of 70 kg/ha per 

year continues, the trend weakened in the period 2005 to 2015 and the current value still lies well 

above the target value. The sharp decrease in nitrogen surpluses seen early in the time series 

relates to reductions in livestock numbers in eastern Germany. The comparatively weak decline in 

the further course of the time series is based on a slight decrease in the use of mineral fertilisers 

and an increase in harvest yields due to technical progress in crop production and breeding (more 
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efficient nitrogen fertilisation, range of varieties) with a parallel expansion in the cultivation of high-

yield crops (maize, wheat) as well as improved feed conversion in livestock. In 2017, fertilisers 

containing 55 percent (103 kg nitrogen per/ha and year) were the most important component of 

nutrient inputs in the overall balance. Domestic feed contributed 21 percent (40 kg/ha), foreign feed 

12 percent (23 kg/ha), biological nitrogen fixation 7 percent (13 kg/ha), off-farm emissions 2.0 per-

cent (4 kg/ha), seeds and seedlings 1 percent (1 kg/ha) and co-ferments 1 percent (2 kg/ha) to 

nitrogen inputs. While nitrogen inputs per ha reduced by about 11 percent between 1990 and 2017, 

nitrogen removals per ha increased to a far greater extent, by 40 percent between 1990 and 2017. 

In 2017, almost two-thirds of nitrogen discharge from agriculture was from vegetable products and 

one-third from animal market products. 

 

To achieve the target of 70 kg/ha in the five-year average 2028 – 2032, it is necessary among other 

things to increase the efficiency of application of nitrogen fertilisers, take further measures to reduce 

nitrogen inputs and develop measures for more nitrogen-efficient feeding. 

 

The 2017 amendment of the Fertilisation Act and the Fertiliser Application Ordinance will make an 

important contribution to the reduction of nitrogen inputs from farming. With the new regulations, 

stricter requirements now apply, among other things, to the application ceilings for organic fertilisers 

and the permissible area-based balance surplus. In addition, farms are required to develop fertiliser 

application plans in accordance with certain specifications. Also, the Farm Gate Balance Ordinance 

(Stoffstrombilanzverordnung) adopted in 2017 is intended to transparently calculate all material 

flows into and out of a farm so as to better control permissible nutrient surpluses. The amendments 

to the Fertiliser Application Ordinance following the ruling of the European Court of Justice (ECJ, 

Case C-543/16)5 are expected to result in further reductions in the ‘Agricultural nitrogen surplus’ 

indicator. 

 

In the period up to April 2019, a national clean air programme was developed to implement the 

Directive on National Emission Reduction Commitments for Certain Air Pollutants (new NEC Di-

rective (2016/2284)), which sets out, among other things, the measures which are suitable in re-

ducing ammonia emissions, mainly from agriculture, by 29 percent by 2030 compared with the 

reference year 2005. In addition, BMU is currently developing an action programme for integrated 

nitrogen reduction which will contain cross-causal proposals for measures. Agriculture harbours 

 
5 The new Fertiliser Application Ordinance was announced in the Federal Gazette (BGBl. Teil 1, Nr. 

20) on 30 April 2020 and entered into force on 1 May 2020. 
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vast reactive nitrogen reduction potential. However, some of the measures will be very cost-inten-

sive for the sector. 

 

The Federal Government assumes that the measures already implemented and the programmes 

currently being developed will lead to reduced nitrogen surpluses and reduced nitrate inputs into 

water bodies in the medium term. 

 
 

Due to methodological changes from 2017 onwards, the data series used for the indicator was also 
recalculated retrospectively and thus differs from previous publications. Prior to the 2016 version 
of the National Sustainability Strategy, the target value of 80 kg per ha and year applied which was 
set in the 2002 version of the Strategy and which originally should have been reached by 2010. 
 

Thematic areas under the National Strategy on Biological Diversity 

B 2.4 Agriculture 

C 6 Agriculture and silviculture 

C 10 Acidification and eutrophication 

Definition 

Difference between nitrogen flows into and out of agriculture (overall surplus on the basis of a ‘farm 

gate’ balance) 

Target 

For the period 2028 – 2032, a reduction of nitrogen surpluses in the overall balance to 70 kg/ha of 

agricultural land and year is to be achieved as a five-year average. This target was reset in 2016. 

Prior to that a target of 80 kg/ha applied. 

Core assessment 
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From 1992 to 2015, the annual nitrogen surplus fell from 116 kg/ha to 94 kg/ha (five-year rolling 

average). To achieve the target of 70 kg/ha in the five-year average 2028 – 2032, among other 

things, it is necessary to increase the efficiency of application of nitrogen fertilisers, take further 

measures to reduce nitrogen inputs and develop measures for more nitrogen-efficient feeding. 
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2.3.6 Eutrophication of ecosystems 

Reactive nitrogen compounds enter the atmosphere from various sources, including industry, 

transport, housing and farming. They enter ecosystems via wet deposition (rain and snow), moist 

deposition (mist and hoarfrost), and dry deposition (gases and particulates). There, they act as 

nutrients whose accumulation (eutrophication) harms plants and animals, most notably in habitats 

that are naturally nutrient-poor. Eutrophication can result, for example, in plants adapted to low-

nutrient habitats being displaced by nutrient-loving species. Numerous animal species that depend 

on specific plant species can be indirectly affected. Biodiversity can be harmed in this way not only 

in terrestrial, but also in aquatic ecosystems, as excess nitrogen compounds are leached out from 

the soil into water bodies. 

 

Ecosystem-specific load limits for atmospheric inputs of harmful substances and nutrients are 

known internationally as critical loads (CLs). According to current knowledge, no acute or long-term 

harm to affected ecosystems can be expected as long as these limits are not exceeded. However, 

it can take decades for ecosystems to show visible signs of harm and, conversely, equally long for 

them to recover from long-term exceedance of critical loads. As substances are transported in the 

atmosphere across long distances and national borders, various international agreements are in 

place which aim at reducing specific types of emissions. The Gothenburg Protocol to the Geneva 

Convention on Long-Range Transboundary Air Pollution sets national emission ceilings for, among 

others, ammonia and nitrogen oxides that must be complied with since 2010, and with a require-

ment for states to further reduce emissions by 2020. At European level, the EU National Emission 

Ceilings Directive (NEC Directive) sets national emission ceilings for each member state to be 

complied with up to 2019 and emission reduction commitments up to 2030. 

 

In the 2016 version of the National Strategy on Biological Diversity, a new indicator on eutrophica-

tion – ‘Eutrophication of ecosystems’ – was introduced into the set of indicators, which differs sig-

nificantly from the indicator previously used in the Strategy (STATISTISCHES BUNDESAMT 2017a). The 

indicator was further developed as part of the so-called PINETI III project in terms of the underlying 

data used (SCHAAP et al. 2018). The newly defined indicator will be incorporated into the indicator 

set of the National Strategy on Biological Diversity and replaces the ‘Critical loads of nutrient nitro-

gen’ indicator reported in the 2014 indicator report. It shows the proportion of areas of sensitive 

ecosystems which exceed the critical loads, whereas the old indicator in the indicator set of the 

National Strategy on Biological Diversity represented the area in which critical loads were not ex-

ceeded. The two values cannot be compared as a result. 
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[Margin column: The indicator provides information on the impairment of biodiversity due to ex-

ceedance of critical loads for nutrient nitrogen.] 

 

[Margin column: “More than half of vascular plants are only viable under low-nutrient conditions, 

and their stocks are therefore at risk from excessively high nitrogen discharge rates.” (BMU 2007: 

80)] 

 

Indicator 

The indicator reports the proportion of assessed areas of sensitive ecosystems (including nutrient-

poor forests, heaths and peatlands) in which ecosystem-specific airborne critical loads of nutrient 

nitrogen are exceeded. Ecosystem-specific critical loads indicate the amount of a substance per 

area and time period that, according to current knowledge, can be deposited in a given ecosystem 

without causing damage in the longer term. Thus, deposition rates must be no higher in the long 

term than the rates at which substances can be stored by internal processes or can be absorbed 

or can exit the system in tolerable amounts. Temporary deviations from the input-output equilibrium 

are tolerable provided that the system remains capable of self-regeneration. 

 

In accordance with the goals of the National Strategy on Biological Diversity, the proportion of areas 

exceeding critical loads of nutrient nitrogen is to be reduced by 35 percent by 2030 compared with 

levels in 2005. Based on current data, this corresponds to a 50 percent reduction in the area of the 

ecosystems assessed. Previously, in the National Strategy on Biological Diversity, the Federal Gov-

ernment had formulated the ambitious goal of achieving nationwide compliance with the critical 

loads of nutrient nitrogen in sensitive ecosystems by 2020. 

 

[Margin column: “Material discharges have significant effects on biological diversity because they 

alter the living and site conditions.” (BMU 2007: 80)] 

 

[Margin column: The new version of the National Sustainability Strategy includes the goal of reduc-

ing the proportion of land with increased nitrogen input by 35 percent compared with 2005 

(BUNDESREGIERUNG 2017).] 

 

Composition 

Ecosystems sensitive to nutrient nitrogen include the following types of land use (Corine Landcover 

Nomenclature): low-nutrient meadows and pastures, deciduous, coniferous and mixed forest, nat-

ural grassland, heaths and boggy heaths, swamps and peat bogs. Critical loads specific to these 
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ecosystem types are determined by taking into account factors such as vegetation, geological sub-

strate and soil chemistry. A total of almost one-third of German land is assessed in this way. The 

following data is used to determine the national critical loads of nutrient nitrogen: 

 

• Overview soil map of Germany (Bodenübersichtskarte Deutschlands 1000, BÜK) 

• Map of the mean annual water percolation rate from the soil 

• Land cover map (Corine Land Cover 2012) 

• Climate data for Germany, long-term average (1981-2010) 

 

Critical loads of nutrient nitrogen are calculated at a specific spatial resolution on behalf of the 

Federal Environment Agency (UBA) by the National Focal Centre of the International Cooperative 

Programme on Modelling and Mapping (ICP M & M) under the Geneva Convention on Long-Range 

Transboundary Air Pollution. Also on behalf of UBA, the temporal and spatial distribution of pollutant 

and nutrient inputs was calculated by the Netherlands Organisation for Applied Scientific Research 

(TNO) for the years 2000 to 2015 at a resolution of 1 x 1 km2. Reconciliation of data on critical loads 

and inputs was carried out as part of the PINETI III project. 

 

Changes compared to the indicator reported in the 2016 revision of the National Sustainability 

Strategy result primarily from updating the input data used in the critical load calculation. The cal-

culation now incorporates the latest Corine dataset, resulting in a significant improvement in spatial 

resolution. In addition, deposition data from the PINETI III project will be used from now on, using 

the latest version of data from the national emissions register, reconciled with deposition measure-

ments from various national and international monitoring networks, and with a higher spatial reso-

lution (change from a 50 x 50 km2 [EMEP] to a 1 x 1 km2 [TNO] grid). With the new dataset, a higher 

reference value in 2005 is to be used in the calculation of the proportion of land which exceeds 

critical loads. With regard to the 35 percent reduction target in the proportion of land with higher 

nutrient inputs aimed for in 2030 compared with 2005, this results in a target value with an area 

measuring 50 percent of the areas covered by the ecosystems assessed. 

 

Assessment 

Exceedance of critical loads as a result of long-term and current inputs of nitrogen compounds is 

an indicator of potential harm to the sensitive ecosystems involved. If critical loads are found to 

have been exceeded in certain areas, it does not mean that biological effects were visible or that 

damage was actually detected in the year under consideration. This is partly because adverse 

effects can take a considerable length of time to appear. 
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The proportion of areas with modelled exceedances of critical loads of nutrient nitrogen compounds 

has steadily declined since 2000 and stood at 68 percent in 2015. There is thus still a risk of eu-

trophication in nearly three-quarters of the area assessed. While emissions of nutrient nitrogen 

compounds from transport and industry have significantly decreased, there is no evidence of a 

downward trend in emissions of ammonia from farming and in fact a slight increase has occurred 

in recent years. These account for about two-thirds of nitrogen emissions. Overall, the background 

load of atmospheric nutrient nitrogen compounds thus remains too high. National and international 

clean air measures have delivered only minor improvements in eutrophication compared with the 

successes achieved in combating acidification. 

 

To reduce the proportion of land with sensitive ecosystems with elevated nitrogen loads to 50 per-

cent by 2030, the reduction in nitrogen inputs seen in recent years must be continued. In particular, 

it is necessary to reduce ammonia emissions, 96 percent of which come from agriculture and pre-

dominantly from animal husbandry. This can be achieved, for example, with low-emission pro-

cesses in the storage and spreading of farm manure, including digestate, as well as in mineral 

fertilisation and, where necessary, through adapted, nitrogen-reduced feed processes. 

 
 

Thematic areas under the National Strategy on Biological Diversity 

B 3.1 Area-wide diffuse substance discharges, C 10 Acidification and eutrophication 

Definition 

Percentage share of the assessed area of sensitive ecosystems in which ecosystem-specific critical 

loads of nutrient nitrogen are exceeded in the models. 

Target 



Indicator Report 2019 under the NBD Eutrophication of ecosystems 

 
 

80 

Reduction in the proportion of sensitive ecosystems with exceedances of the critical loads for nitro-

gen inputs by 35 percent by 2030 compared with 2005. This corresponds to a reduction to 50 

percent of the area of all sensitive ecosystems assessed. 

Core assessment 

In 2015, critical loads were exceeded in 68 percent of the area of sensitive ecosystems assessed. 

To reduce the proportion of land with sensitive ecosystems with elevated nitrogen loads to 50 per-

cent by 2030, the reduction in nitrogen inputs seen in recent years must be continued, especially 

with a view to a significant and permanent reduction in ammonia emissions from farming. 
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2.3.7 Sustainable forestry 

Nearly a third of German land area is covered with forest. Forests are home to a great diversity of 

sometimes rare and endangered plant and animal species and habitats. On most of these areas, 

the structure and function of the forests in the landscape ecosystem are shaped by forest manage-

ment and use. These practices also significantly determine the occurrence and frequency of many 

animal and plant species in forests. The ways in which forests are managed are thus of great im-

portance for biodiversity conservation. 

 

Left to nature, Germany’s forests would be dominated by deciduous tree species. The fact that 

today’s forests, which were last afforested on a large scale after the Second World War, are domi-

nated by conifers, particularly spruce and pine, is a legacy of the past. Since 2002, their area shares 

have decreased by 8 percent for spruce and 3 percent for pine and are now at 25 and 22 percent 

respectively. On many sites, deciduous trees promote soil-forming processes, groundwater re-

charge, the diversity of animal and plant species, and the stability and adaptability of forest stands, 

for example in the face of pests, storms and climate change. A goal of federal and Länder forestry 

policy is thus to turn monoculture coniferous forest into deciduous and mixed forest stands suited 

to local site conditions. This features in the forestry guidelines for many Länder forests, and has 

been supported with substantial funding in non-state woodland for a number of decades. The Na-

tional Forest Inventory 2012 demonstrates the success of these efforts: German forests have again 

seen an increase in the proportion of deciduous trees, which now account for 43 percent of forests 

or woodland. This corresponds to an increase of about 7 percent compared with 2002. 

 

The age and structural diversity of forests have also increased: almost a quarter of forest  

(24 percent of forest land) is more than 100 years old (an increase of 18 percent compared with 

2002), and 14 percent is more than 120 years old. Germany’s forests have also seen an increase 

in the number of old habitat trees and the volume of deadwood. These special microhabitats make 

an especially large contribution to biodiversity. 

 

Mixed woodland accounts for 76 percent of German forest area. Natural rejuvenation predomi-

nates, accounting for 85 percent of the area with young forest growth. The proportion of forest area 

with near-natural tree species composition has changed only slightly compared with the National 

Forest Inventory 2002. Overall, there are slightly fewer cultivated forests and slightly more near-

natural forests instead. According to the 2012 Federal Forest Inventory, 15 percent of forests have 

very near-natural composition and a further 21 percent near-natural composition of tree species. 

Depending on the forest type, development phase and location, in addition to site-appropriate, na-
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tive tree species, near-natural forests have a pronounced gradation of vegetation, a sufficient pro-

portion of old and dead wood, and numerous small structures that provide habitats for specialised 

species. 

 

Conserving and promoting forest biodiversity requires greater focus on environmentally sound 

forms of forestry sustaining nature. The forestry sector itself recognises the benefits of near-nature 

forest management and is working purposefully at its implementation. Forest management certifi-

cation can be an effective instrument in strengthening the conservation of forest biodiversity and 

ensuring ecologically, socially and economically sustainable forest management through the use 

of appropriate management methods. Germany currently has three established forest management 

certification systems. 

 

The Programme for the Endorsement of Forest Certification (PEFC) goes back to an initiative 

of the Confederation of European Forest Owners. PEFC was established in 1999 on the basis of 

the Second Ministerial Conference on the Protection of Forests in Europe held in Helsinki in 1993. 

At 69 percent, it currently accounts for the largest proportion of certified forest area in Germany. 

The PEFC system is supported by numerous private, municipal and state companies in the forestry 

and timber industry. The Forest Stewardship Council (FSC) was established in 1993, a year after 

the United Nations Conference on Environment and Development in Rio de Janeiro. FSC is sup-

ported by environmental and nature conservation organisations, social welfare associations and 

many private-sector business enterprises. Marketing and the award of the Naturland trade mark 

are organised under FSC group certification. 

 

[Margin column: The indicator provides information on the conservation of biodiversity by sustain-

able forestry. 

 

[Margin column: The Federal Government formulates its vision for the future as follows: “The forests 

in Germany have a high level of natural diversity and momentum in terms of their structure and 

species composition, and people are fascinated by their beauty. The number of natural and near-

natural forest communities has increased significantly. Forests are sustainably managed in line with 

their ecological and social functions.” (BMU 2007: 31) 

 

Indicator 

The indicator reports the forest area certified under the currently established certification systems 

(PEFC and FSC) as a percentage of total German forest area, where the area is intended for per-

manent timber production (timber flooring according to the National Forest Inventory surveys in 
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2002 and 2012). In the National Strategy on Biological Diversity, the Federal Government has set 

a target of 80 percent of forest area to be certified according to high-quality ecological standards 

by 2010 (BMU 2007: 32). 

 

Composition 

The indicator is compiled from data provided by the PEFC and FSC certification organisations. It 

must be taken into account that forest areas can be certified under both systems at the same time. 

As it is not known what proportion of certified land is certified under both systems, the areas are 

shown as adjacent bars in the chart. The status is calculated on the basis of the minimum size of 

the certified forest area. As trends in PEFC and FSC certified area sizes are interdependent, no 

overall trend can be given for the indicator itself. The reference figure for computing the percent-

ages is the total forest area in Germany intended for permanent timber production. According to 

the National Forest Inventory 2012, the area measured approximately 11.1 million ha. 

 

Assessment 

In 2018, 68.6 percent of forest area was PEFC certified and 12.3 percent of the total forest area in 

Germany was FSC certified. The sum total for 2018 was thus between 68.6 percent and 80.9 per-

cent and thus close to the target range. Should a value of 72 percent already be exceeded, the 

value would actually be within the target range considering that the target value of 80 percent should 

have been reached by 2010. 

 

Over the last ten reported years (2008 to 2018), the curve for PEFC certified forest shows no sta-

tistically significant trend. While new areas of land continued to be awarded PEFC certification in 

small-parcelled private and municipal forests, PEFC land was lost as a result of major sales of land 

by Bodenverwertungs- und -verwaltungs GmbHand by disposals of land by the Institute for Federal 

Real Estate (Bundesanstalt für Immobilienaufgaben). The share of FSC areas decreased between 

2006 (5.5 percent) and 2010 (3.9 percent), but then rose again thereafter. It reached the highest 

level in the time series to date in 2018 (12.3 percent), but is still far below the proportion of PECF 

certified areas. The significant increase in 2014 is due to the certification of 317,500 ha of state 

forest in Baden-Württemberg. The development of FSC and PEFC certified forest areas shows an 

overall statistically significant trend in the direction of the target value. 

 

In the meantime, almost federal and Länder-owned forest is PEFC or FSC certified, and in some 

cases is certified by both. The ongoing aim is to further increase the overall share of forest area 

certified according to high-quality ecological standards. Another goal is to further enhance public 

responsibility with regard to the purchase of certified timber products. 
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[Margin column: Reasons for species endangerment in Germany cited in the National Strategy on 

Biological Diversity include: “Local deficits in forest management (inadequate ageing and decay 

periods and insufficient proportions of tree hollows and dead wood, poorly structured stocks, non-

native tree species, a lack of modification in forestry techniques and wood harvesting methods).” 

(BMU 2007: 17) 

 

[Margin column: The German federal government has set as a target in the National Strategy on 

Biological Diversity: “To certify 80% of woodland to high ecological standards by 2010” (BMU 2007: 

32). 

 

[Margin column: “In forestry, the German Government is calling for semi-natural forest management 

throughout all land used for silviculture purposes, as far as possible.” (BMU 2007: 72)] 

 
 

Thematic areas under the National Strategy on Biological Diversity 

B 1.2.1 Forests 

C 6 Agriculture and silviculture 

Definition 

Proportion of forest area certified according to PEFC and FSC respectively as a percentage of the 

total forest area. 

Target 

80 percent of forest area is to be certified according to high-quality ecological standards by 2010. 

Core assessment 
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In 2018, 68.6 percent of all forest area was PEFC certified and 12.3 percent was FSC certified. The 

ongoing aim is to further increase the overall share of forest area certified according to high-quality 

ecological standards. 

 



Indicator Report 2019 under the NBD Length of the vegetation period 

 
 

86 

2.4 Climate change 

2.4.1  Length of the vegetation period 

Climate change is expected to bring about changes in biodiversity throughout the world, including 

in Germany. This can affect the distribution and abundance of plants and animals, the composition 

of ecological communities, and the structure and functions of habitats. In many cases, as seen with 

species distribution, the impacts of climate change are already known and scientifically proven. The 

development of many organisms is influenced less by short-term temperature changes and more 

by the long-term temperature curve over timescales such as months or years. Monitoring the sea-

sonal development of plants and animals – so-called phenological monitoring – is consequently a 

useful way of identifying the long-term effects of climate change on biodiversity. 

 

Changes in the length of the vegetation periods6 depend on the onset date of phenological spring 

(the beginning of the vegetation period) and the onset date of phenological winter (the end of the 

vegetation period, at the end of autumn). The onset of spring and winter is largely determined by 

temperatures in the preceding months. Higher temperatures at the end of phenological winter result 

in a measurable acceleration in plant development and hence an earlier onset of phenological 

spring. Conversely, the onset of winter is postponed if temperatures are higher at the end of phe-

nological autumn. A lengthening of the period during which, for example, plants build biomass and 

proliferate has far-reaching consequences for biodiversity. Many animal species are also affected 

both positively and negatively by these phenological changes – for example, birds due to changes 

in food availability during the breeding season. However, the full impacts of climate warming on 

animals and plants and their ecological communities are highly complex and are only just beginning 

to be understood. 

 

[Margin column: The indicator represents the length of the growing season as the sum of the days 

of phenological spring, summer and autumn.] 

 

[Margin column: Climate change and associated global warming not only affect the seasonal pat-

terns of animal and plant life, their distribution and growth rates, and cause changes in animal 

behaviour. They also induce the loss of biodiversity (BMU 2007: 81). 

 

Indicator 

 
6 In areas with distinct seasons, the growing season is the phase of the year in which plants grow, flower 

and fruit. The phenologically defined vegetation period comprises phenological spring, summer and 
autumn. 
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The indicator reports changes in the length of the vegetation period along with shifts in the annual 

onset of phenological spring and winter relative to selected development stages of two indigenous 

wild plant species. This is supplemented with time series for the mean temperature in the three 

months preceding the onset of phenological spring and winter. 

 

The Federal Government’s climate change policy is in line with the goal agreed at the 2015 Climate 

Change Conference in Paris of limiting global warming to well below 2 °C and, if possible, to 1.5 °C 

below pre-industrial levels. This does not allow a quantitative target to be derived for the indicator 

presented here. However, the fundamental aim must be to counteract a further lengthening of the 

vegetation period as well as further shifts in the phenological seasons by means of consistent cli-

mate policy. 

 

Composition 

The phenological monitoring programme run by the German Meteorological Service (Deutscher 

Wetterdienst, DWD) covers a large number of indicator plants, in some cases with time series da-

ting as far back as 1951. Germany thus has a precise nationwide record of phenological shifts. 

Certain events in the development of selected plant species are well suited as pointers to the im-

pacts of climate change on biodiversity. The first flowering of coltsfoot (Tussilago farfara) was se-

lected as a phenological phase indicating the onset of phenological spring. The commencement of 

leaf shedding by the pedunculate oak (Quercus robur) marks the transition from phenological au-

tumn to winter. The onset of these two events is given as the number of days from the beginning 

of the year. The data reported to DWD is averaged to produce an annual mean figure for Germany 

as a whole. 

 

The length of the vegetation period corresponds to the sum total of the number of days comprising 

phenological spring, summer and autumn, and is determined from the length of time between the 

onset dates of phenological spring and winter. It is continuously plotted against the years in the 

time series and presented together with the mean temperatures during the three months preceding 

each phenological season. A linear trend line is additionally shown for all data series for the entire 

reporting period from 1951 to 2018. 

 

Assessment 

The linear trend in the data points shows a marked increase in the length of the vegetation period 

by about 16 days to most recently about 235 days over the period 1951 to 2018. This corresponds 

to a mean increase of approximately one day every four years over the past 60 years. Comparing 

the two 30-year periods at the beginning and end of the data series reveals the same trend: 
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whereas the vegetation period lasted just 222 days on average in the years between 1951 and 

1980, it increased by 10 days to an average of 232 days in the years between 1989 and 2018. It 

should be noted that the curve shows strong variability over the years: the year with the longest 

vegetation period so far was 1961 (247 days), followed by 2014 with 246 days. Several other peak 

lengths have, however, occurred in the past 30 years (1990: 244 days, 1995: 242 days, 2007 an 

2016: 241 days). The shortest vegetation periods, with a maximum duration of 215 days, occurred 

most prominently in the 1960s and 1970s, while none occurred in the past 20 years. 

 

Phenological spring begins earlier and earlier over the course of time. The linear trend shows the 

onset of spring to be nearly nine days earlier at the end of the time series in 2018 than when it 

started in 1951. Exceptionally early onset dates have occurred frequently since the late 1980s. 

While the average date for the onset of spring between 1951 and 1980 was 24 March, the average 

date in the years between 1983 and 2018 was seven days earlier, on 17 March. The onset of 

phenological winter, on the other hand, is happening later and later each year. The linear trend 

shows the onset of winter to be seven days later at the end of the time series in 2018 than when it 

started in 1951. The onset of winter also shows pronounced variation from year to year. Looking at 

the years between 1989 and 2018, the beginning of winter came on average on 4 November, three 

days later than the average date in the period 1951 to 1980. 

 

Phenological observations since 1951 demonstrate an earlier onset of spring, which together with 

a later onset of winter causes a significant lengthening of the vegetation period. This trend shows 

a statistically significant correlation with an increase in air temperatures in the respective preceding 

months and can be traced back to anthropogenic warming of the Earth’s atmosphere. A longer 

vegetation period has various impacts on biodiversity in Germany. For example, it can result in 

increased ecosystem productivity. In addition, phenological shifts can lead to timing mismatches in 

interactions between organisms. This can affect established interdependencies such as between 

plants and their pollinators or in predator-prey relationships. This in turn impacts ecosystem struc-

ture and functions and can pose a threat to indigenous animal and plant species – or prompt an 

influx of new species. 
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Thematic areas under the National Strategy on Biological Diversity 

B 3.2 Climate change 

C 11 Biodiversity and climate change 

Definition 

The indicator reports changes in the length of the vegetation period and the temporal shift in the 

onset of phenological spring and winter under the influence of climate change. 

Qualitative target 

The fundamental aim is to counteract any further extension of the vegetation period and other shifts 

in phenological seasons by means of climate protection policy. 

Core assessment 

The period 1951 to 2018 shows a marked increase in the length of the vegetation period by about 

16 days to most recently 235 days (linear trend). This is a result of an earlier onset of spring in 

combination with a later onset of winter. 
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2.5 Public awareness 

2.5.1 Awareness of biodiversity 

Long-lasting conservation of biodiversity not only requires considerable effort and commitment by 

state institutions, but also depends on broad-based public consent and participation. People in 

Germany ought to be aware that biodiversity relates both to diversity of species and ecosystems 

and to diversity at the genetic level. They also need to be convinced of the importance of biodiversity 

as the foundation of life for current and future generations, and should adapt their behaviour ac-

cordingly. Everyone should feel a sense of personal responsibility for the conservation of biodiver-

sity. 

 

Both the Convention on Biological Diversity (CBD) and the German National Strategy on Biological 

Diversity highlight the great importance of public education and of promoting public awareness. 

Article 13 of the CBD commits the contracting parties to “promote and encourage understanding of 

the importance of, and the measures required for, the conservation of biological diversity, as well 

as its propagation through media, and the inclusion of these topics in educational programmes”. In 

the National Strategy on Biological Diversity, the Federal Government states: “Activities to conserve 

biological diversity need the support of society. To this end, action-oriented learning is needed, both 

in the educational sector and in all other spheres of life” (BMU 2007: 61). 

 

[Margin column: The indicator assesses public awareness of biodiversity.] 

 

Indicator 

The indicator assesses awareness of biodiversity in the German-speaking resident population aged 

18 or over. For the assessment, recognition of the term ‘biodiversity’ (‘knowledge’ sub-indicator), 

appreciation of the value attached to biodiversity (‘attitude’ sub-indicator), and willingness to help 

promote biodiversity conservation (‘motivation’ sub-indicator) are combined into an aggregate indi-

cator. 

 

The following target for the indicator is derived from specifications in the National Strategy on Bio-

logical Diversity: by 2015, at least 75 percent of the population have an awareness of biodiversity 

that is at least sufficient for all three sub-indicators. The aggregate indicator assesses the degree 

to which this target has been attained. 

 

[Margin column: “In the year 2015, at least 75% of the population will rate the conservation of bio-

logical diversity as one of the top priorities for society.” The significance of biological diversity is 
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firmly anchored in social consciousness. Human activity is increasingly tailored to this realisation, 

leading to a significant decline in the pressures on biological diversity.” (BMU 2007: 60)] 

 

Composition 

The underlying data for the indicator is provided by representative surveys of approximately 2,000 

people aged over 18 selected from the German-speaking residential population. The number of 

respondents is large enough to permit comparison of awareness of biodiversity between sub-

groups, for example comprising individuals with higher or lower formal education. The surveys are 

incorporated into the nature awareness studies published jointly by the Federal Ministry for the 

Environment, Nature Conservation, Building and Nuclear Safety (BMUB) and the Federal Agency 

for Nature Conservation (BfN). The first comprehensive nature awareness study was conducted in 

2009 and others have followed in a two-year cycle thereafter. The results of the 2017 study were 

published by BMU and BfN in 2018. The results of the third nature awareness study from 2019 

could not be included in this report.7 

 

The survey consists of two questions on knowledge, seven on attitudes and six on motivation. The 

three sub-indicators are first calculated separately. The value of each sub-indicator is the percent-

age of people whose responses rank sufficient or better in relation to the targets on awareness 

building in the National Strategy on Biological Diversity. An aggregate indicator is then compiled, 

stating the percentage of survey respondents who meet the requirements in all three sub-areas, 

meaning they have at least sufficient awareness with regard to biodiversity. As an outcome of this 

construction, the lowest value among the three sub-indicators determines the value of the aggre-

gate indicator. 

 

In 2009 and 2011, the indicator and the three sub-indicators were calculated without weighting the 

data. From 2013, the data was weighted to correct minor differences between the sample and the 

parent population, and hence to make the results more representative. This change in methodology 

does not affect the basic comparability of data in the time series. 

 

[Margin column: The following recommendations to improve awareness of biodiversity are based 

on the targets and measures in the National Strategy on Biological Diversity and should be imple-

mented in the near future: 

The importance of biodiversity conservation and of ways to use biodiversity that sustain nature 

needs to be more firmly rooted as a key topic in education than was previously the case. To reach 

 
7 Those results will be available online from 14 August 2020. 
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the broadest possible cross-section of the population, offers in educational programmes need to be 

expanded by many providers in line with the needs and realities of various target audiences. 

Knowledge about the value of biodiversity needs to be better disseminated using the full range of 

modern communication channels that are specifically directed towards different target audiences.] 

 

Assessment 

According to the latest survey findings from October and November 2017, 25 percent of the Ger-

man-speaking resident population aged 18 or over have at least sufficient knowledge and a positive 

attitude regarding biodiversity and display corresponding levels of motivation. The value of the ag-

gregate indicator is thus not only very far from the target, it also indicates no positive trend in relation 

to the target. Between 2009 and 2017, the values of the aggregate indicator  

fluctuate by a maximum of three percentage points. The differences between the values are not 

statistically significant. 

 

Looking at the sub-indicators separately reveals a varied picture. Of the respondents surveyed in 

2017, 42 percent know and understand the term ‘biodiversity’ (knowledge indicator). 54 percent of 

respondents have positive attitudes to biodiversity (attitude indicator) and 56 percent are motivated 

to adapt their conduct so as to promote the conservation of biodiversity (motivation indicator). Like 

the aggregate indicator, the time series for the ‘knowledge’ and ‘attitude’ sub-indicators each fluc-

tuate only slightly over the survey years. The ‘motivation’ sub-indicator is subject to somewhat 

greater fluctuation. The values cover a range of 13 percentage points with the lowest value of 46 

percent in 2011 and the highest value of 59 percent in 2015. All three sub-indicators are thus still 

far from the 75 percent target 

 

Suitable measures are thus required to promote awareness at all three levels. Education and infor-

mation programmes need to be directed at various target audiences and be specifically adapted to 

account for their particular interests and needs. Whether someone recognises the term ‘biodiversity’ 

and knows what it means is largely a matter of their social situation: people from less well-off social 

milieus are significantly less likely to know what the term means. Personal attitudes and motivation 

to help conserve biodiversity are likewise weaker in such milieus. The National Strategy on Biolog-

ical Diversity contains a large range of measures on public awareness, education and information 

whose systematic implementation is intended to help improve awareness of biodiversity. 
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Thematic areas under the National Strategy on Biological Diversity 

B 5 Public awareness 

C 14 Education and information 

Definition 

The indicator assesses awareness of biodiversity in the German-speaking resident population aged 

18 or over in the three sub-areas of knowledge, attitude and motivation. 

Target 

By 2015, at least 75 percent of the population have an awareness of biodiversity that is at least 

sufficient for all three sub-areas (knowledge, attitude and motivation). 

Core assessment 

In 2017, 25 percent of the population have at least sufficient awareness of biodiversity. As the 

current indicator value still remains very far from the target, greater effort is needed to communicate 

the importance of biodiversity appropriately to various target audiences. 
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3 Overall assessment 

In the pages that follow, key information on the 18 indicators of the National Strategy on Biological 

Diversity is presented again in the form of an overview with data as of June 2019. For a total of 13 

indicators with quantitative target values, a degree of target achievement (status) can be given, 

which is calculated from the distance between the last reported data point and the target value. 

 

Status Target attainment Indicators 

+ + ≥90 percent 
Current value within target 
range 

• Landscape dissection 

+ 80 percent to <90 percent 
Current value close to target 
range 

• Sustainable forestry 

– 50 percent to <80 percent 
Current value still far from tar-
get range 

• Species diversity and landscape quality 
• Conservation status of Habitats Directive habi-

tats and species 
• Status of floodplains 
• High nature value farmland 
• Agricultural nitrogen surplus 
• Eutrophication of ecosystems 

– – <50 percent 
Current value still very far from 
target range 

• Endangered species 
• Ecological status of surface waters 
• Increase in land use for settlement and 

transport 
• Organic farming 
• Awareness of biodiversity 

 No status determined • Invasive alien species 
• Protected areas 
• Agri-environment-climate measures (AECMs) 
• Genetic diversity in agriculture 
• Length of the vegetation period 

 

The values of 11 indicators with a quantified target value are still far or very far from the target 

range. Based on the data available, in many cases the most recently reported figures for the indi-

cators are several years old. For the ‘Conservation status of Habitats Directive habitats and spe-

cies’, ‘Ecological status of surface waters’ and ‘Status of floodplains’ indicators, no more recent 
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data is available than the 2009 data already published in the Indicator Report 2014 and the Pro-

gress Report 2017 (Rechenschaftsbericht, BMUB 2018). All other indicators were reported using 

more recent data. 

 

Only for the ‘Landscape dissection’ indicator is the last-reported value from 2015 within the target 

range. This value has, however, fallen below the value in 2005. The current value of the ‘Sustain-

able forestry’ indicator is close to the target range. The target values for the ‘Ecological status of 

surface waters’, ‘High nature value farmland’ and ‘Awareness of biodiversity’ should have been 

reached in 2015, but have still not been met. The remaining targets which are linked to specific 

years relate to 2020 or 2030. 

 

Trend Key Indicators 

 Statistically significant trend to-
wards target 

• Protected areas 
• Increase in land use for settlement and 

transport 
• Organic farming 
• Agricultural nitrogen surplus 

 No statistically significant trend 
(neither rising nor  
falling) 

• Species diversity and landscape quality 

 Statistically significant trend away 
from target 

• Length of the vegetation period 

 No identifiable trend • Endangered species 
• Conservation status of Habitats Directive  

habitats and species 
• Invasive alien species 
• Ecological status of surface waters 
• Status of floodplains 
• Landscape dissection 
• Agri-environment-climate measures 
• High nature value farmland 
• Genetic diversity in agriculture 
• Eutrophication of ecosystems 
• Sustainable forestry 
• Awareness of biodiversity 

 

Trend analysis was possible for a total of six indicators. For a further 11 indicators, there are not 

yet sufficient data points to allow a trend analysis. For the ‘Sustainable forestry’ indicator, an overall 

trend cannot be identified due to the structure of the data involved. Particularly for many of the 
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newly developed indicators, there are so far only a small number of reported figures, and it will be 

many years before reliable trend analysis can be performed. 

 

The trend analysis reveals a predominantly positive assessment for the six indicators assessed. 

Four indicators show a statistically significant trend towards their respective quality target or specific 

target value. The ‘Length of the vegetation period’ indicator, by contrast, displays a statistically 

significant trend away from the target value, while for the ‘Species diversity and landscape quality’ 

indicator no statistically significant trend is observed. It is evident that if the current trend is sus-

tained, the targets for 2020 or 2030 will likely not be met unless additional efforts are made. 

 

Very low levels of target attainment are recorded for endangered species, the ecological status of 

surface waters, the increase in land use for settlement and transport, organic farming and aware-

ness of biodiversity. The indicators ‘increase in land use for settlement and transport’ and ‘organic 

farming’, however, do show statistically significant trends towards the respective targets in the past 

10 years. With regard to the ecological status of surface waters, it should be noted that, relative to 

the very ambitious goals under the National Strategy on Biological Diversity, the Water Framework 

Directive allows for extensions of the deadline up to 2027. 

 

The action taken so far is not enough to attain all aspects of the targets set in the National Strategy 

on Biological Diversity. As the trends in the various indicators clearly show, turnaround has yet to 

be achieved in some cases and target attainment is progressing very slowly in others. While work 

has already started on many of the measures specified in the action areas under the National Strat-

egy on Biological Diversity, in many cases such measures have yet to deliver positive results. This 

is partly because environmental pressures have not yet been alleviated to a sufficient extent. On 

the other hand, populations of animal and plant species as well as habitats often require long peri-

ods of time for regeneration, which is why successes can only be reflected in the values of the 

indicators on the status of species and habitats after some considerable delay. And because some 

indicators are only updated at relatively long intervals and collating the data for others is extremely 

time-intensive, the most recent reported figures can often be several years old. For Germany, the 

conservation of biodiversity remains a key challenge for the future. 

 

Summary table 

The assessment outcomes as of June 2019 are presented in the summary table on the pages that 

follow. The indicators are arranged under the five main headings of components of biological diver-

sity, settlement and transport, economic activities, climate change, and public awareness. The in-

formation provided for each indicator consists of the variable measured or observed, the last value 
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reported, target/target value, status (degree of target attainment), and trend. Further information on 

the determination of status and trend of the indicators and an explanation of the symbols used are 

contained in the introduction to Chapter 2 and in the legend to the summary table. 

 

The table also provides additional information on the use of the indicators in other indicator systems 

(where applicable in modified form): Streamlining European Biodiversity Indicators (SEBI), National 

Sustainability Strategy (DNS), Kernindikatorensystem Umwelt (KIS) (Environmental Key Indicator 

System), Länderinitiative Kernindikatoren (LIKI) (Länder Initiative on Core Environmental Sustain-

ability Indicators), and the indicator system for the German Strategy for Adaptation to Climate 

Change (DAS). The right-hand column contains the core assessment for each indicator. This briefly 

summarises the indicator trend and action needed in the corresponding thematic area. 
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Legend: Status 

 

 

Legend: Trend 

 

 

Legend: Indicator systems 

SEBI Streamlining European Biodiversity Indicators 

DNS Deutsche Nachhaltigkeitsstrategie (National Sustainability Strategy) 

KIS Kernindikatorensystem Umwelt (Environmental Key Indicator System) 

LIKI Länderinitiative Kernindikatoren (Länder Initiative on Core Indicators on Environmental 

Sustainability) 

DAS Deutsche Anpassungsstrategie an den Klimawandel (Indicators for the German Strat-

egy for Adaptation to Climate Change) 

 

 

Data as of: June 2019 
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 Indicator Variable measured or observed Last  
reported 

value 

Target/ 
Target 
value 

Status Trend Indi-
cator 
system 

Core assessment 

Components of biological diversity 

1 Species diver-
sity and land-
scape quality 

Index (percentage index) of population 
sizes throughout Germany of selected rep-
resentative bird species in primary habitat 
and landscape types 

70% 
(2015) 

100% 
in 2030 

–  DNS, 
KIS, 
LIKI, 
SEBI 

In the past ten reporting years (2005 to 2015), the indicator 
has not deteriorated further. No statistically significant trend 
in the aggregate indicator was detected in the period in 
question. However, the aggregate indicator value and the 
values for the sub-indicators – with the exception of the for-
ests sub-indicator – are still far from the target range. If the 
trend continues unchanged, the target of 100 percent in 
2030 cannot be attained without considerable additional ef-
fort, ideally in all relevant policy areas, at national, Länder 
(state) and municipal level. 

2 Endangered 
species 

Index (percentage index) based on the 
rankings of selected species groups in cat-
egories used in German national Red Lists 

19% 
(2016) 

11% 
in 2020 

– – – KIS, 
SEBI 

Calculated for the time being solely for 48 groups, the indi-
cator stands at 19 percent for 2016. Major species conser-
vation efforts are needed to attain the 11 percent target by 
2020. 

3 Conservation 
status of Habi-
tats Directive 
habitats and 
species 

Index (percentage index) of the weighted 
conservation status of the Habitats Directive 
habitats and species in Germany’s three bi-
ogeographical regions 

46% 
(2013) 

80% 
in 2020 

– – SEBI On the basis of the 2013 Habitats Directive report (2007–
2012 reporting period), the indicator value stands at 46 per-
cent. This is still far from the target range. Efforts to improve 
the conservation status of Habitats Directive habitats and 
species must thus be significantly increased. 



Indicator Report 2019 under the NBD  Overall assessment 

 
 

101 

4 Invasive  
alien species 

Number of Union list invasive alien species 
seperated into the number of species in the 
early stage of invasion (first sub-indicator) 
and the number of species that since 2010 
have overcome the early phase of invasion 
and are now considered widespread 
(second sub-indicator) 

9/0 species 
(2018) 

No further 
increase 

in invasive 
alien spe-

cies 

– – KIS, 
SEBI 

Immediate action must be taken against nine Union list in-
vasive alien species which were in the early stage of inva-
sion in 2018. Since 2010, none of the species in the first sub-
indicator has been classified as widespread in Germany. 

5 Protected ar-
eas 

Total size of strictly protected areas (nature 
conservation areas and national parks) as a 
percentage of the German land surface 

4.4% 
(2017) 

– –  KIS, 
LIKI, 
SEBI 

The total size of strictly protected areas increased between 
2000 and 2017 from 3.2 percent to 4.4 percent of German 
land surface. 

6 Ecological sta-
tus of surface 
waters 

Proportion of surface water bodies – sec-
tions of rivers, streams, lakes, transitional 
waters and coastal waters – with good or 
high ecological status as a percentage of all 
assessed water bodies. 

8% 
(2015) 

100% 
in 2015 

– – – LIKI, 
SEBI 

Only eight percent of water bodies attained good or high 
ecological status in 2015. The most frequent causes of im-
pairment are changes in the structure of water bodies and 
large nutrient inputs from agriculture. 

7 Status of 
floodplains 

Index (percentage index) based on the sta-
tus assessment of 79 river floodplains in-
cluded in the Floodplains Status Report 
(Auenzustandsbericht) 

19% 
(2009) 

29% 
in 2020 

– – – Overall, the major German river floodplains are severely 
modified (indicator value 19 percent in 2009). Great efforts 
continue to be required to conserve and develop biodiversity 
in river floodplains. 

Settlement and transport 

8 Increase in 
land use for 
settlement and 
transport 

Average increase in land use for settlement 
and transport in ha per day (four-year rolling 
average) 

58 ha 
(2017) 

<30 ha 
in 2030 

– –  DNS, 
KIS, 
LIKI 

The four-year running average fell from 129 ha per day in 
2000 to 58 ha per day in 2017. Despite the positive trend, 
the current value is still very far from the target. Conse-
quently, instruments and measures to reduce the increase 
in land use must be rigorously applied, enhanced and sup-
plemented with new instruments. 
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9 Landscape 
dissection 

Proportion of undissected low-traffic areas 
with a minimum size of 100 km2 as a per-
centage of the German land area, and effec-
tive mesh size (Meff) 

23.5% 
(2015) 

25.4% 

(no year 
specified) 

+ + 
– KIS, 

LIKI, 
SEBI 

The proportion of undissected low-traffic areas with a mini-
mum size of 100 km2 decreased from 26.5 percent to 23.5 
percent between 2000 and 2015. In the same period, the 
effective mesh size (Meff) decreased from 84 km2 to 80 km2. 

Germany has a well-developed transport infrastructure and, 
consequently, the focus of future investment spending will 
be on maintaining the infrastructure in place. 

Economic activities 

10 Agri-environ-
ment-climate 
measures  

Total supported area under agri-environ-
mental measures (from 2014 agri-environ-
ment-climate measures) and funding 
granted for this area with positive effects for 
nature conservation and environment pro-
tection 

4.3 million 
ha 

€813 mil-
lion 

(2017) 

– – – KIS In the new funding period from 2014 onwards, the consider-
ably increased funding was concentrated on considerably 
fewer funded areas from 2016 onwards. This is the result of 
cost-intensive measures that can be assumed to have a 
greater positive effect on the agri-environment. 

11 Organic farm-
ing 

Area of organically farmed land as a per-
centage of the total agricultural land area 

7.3% 
(2018) 

20% 
in 2030 

– –  DNS, 
KIS, 
LIKI, 
SEBI 

Since 1999, the proportion of organically farmed land area 
has increased continuously (7.3 percent in 2018). However, 
the 20 percent target is far from being reached. Based on 
the Strategy for the Future of Organic Farming, the Federal 
Government will further expand organic farming to increase 
the proportion of land to 20 percent by 2030. 

12 High nature 
value farmland 

Area  of high nature value (HNV) farmland 
as a percentage of the total farmland area 

11.4% 
(2017) 

19% 
in 2015 

– – SEBI In 2017, exceptionally high, very high and moderately high 
nature value farmland area accounted for 2.4, 4.4 and 4.7 
percent of the total farmland area respectively (adding up to 
an 11.4 percent share for HNV farmland area as a whole). 
To attain the target by 2015, specific action must be taken 
to promote biodiversity in agricultural landscapes and par-
ticular attention should be paid to the areas of moderately 
high nature value. 
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13 Genetic diver-
sity in agricul-
ture 

Percentage share of endangered indige-
nous farm animal breeds (horse, cattle, pig, 
sheep and goat) 

70% 
(2017) 

Reducing 
endanger-

ment to 
farm ani-

mal 
breeds 

– – SEBI In 2017, the proportion of endangered indigenous breeds is 
very high at slightly over 70 percent. Specific action must be 
taken to reduce the threat situation. 

14 Agricultural ni-
trogen surplus 

Difference between nitrogen flows into and 
out of agriculture (overall surplus based on 
a ‘farm gate’ balance) – five-year running 
average 

94 kg/ha*a 
(2015) 

70 kg/ha 
per year in 

2030 

–  DNS, 
KIS, 
LIKI, 
SEBI 

From 1992 to 2015, the nitrogen surplus fell from 116 kg/ha 
and year to 94 kg/ha and year (five-year rolling average). To 
achieve the target of 70 kg/ha in the five-year average 2028 
- 2032, among other things, it is necessary to increase the 
efficiency of application of nitrogen fertilisers, take further 
measures to reduce nitrogen inputs and develop measures 
for more nitrogen-efficient feeding. 

15 Eutrophication 
of ecosystems 

Proportion of area in which ecosystem- spe-
cific critical loads of nutrient nitrogen are ex-
ceeded 

68% 
(2015) 

50% 
in 2030 

– – KIS, 
SEBI 

Critical loads were exceeded in 68 percent of the assessed 
area of sensitive ecosystems in 2015. To reduce the propor-
tion of land with sensitive ecosystems with elevated nitrogen 
loads to 50 percent by 2030, the reduction in nitrogen inputs 
seen in recent years must be continued, especially with a 
view to a significant and permanent reduction in ammonia 
emissions from farming. 

16 Sustainable 
forestry 

Proportion of PEFC and FSC certified forest 
area respectively as a percentage of the to-
tal forest area 

68.6%/ 
12.3% 
(2018) 

80% 
in 2010 

+ – KIS In 2018, 68.6 percent of all forest area was PEFC certified 
and 12.3 percent was FSC certified. The ongoing aim is to 
further increase the overall share of forest area certified ac-
cording to high-quality ecological standards. 



Indicator Report 2019 under the NBD  Overall assessment 

 
 

104 

Climate change 

17 Length of  
the vegetation 
period 

The indicator reports changes in the length 
of the vegetation period and the temporal 
shift in the onset of phenological spring and 
winter under the influence of climate warm-
ing. 

235 days 
(2018) 

No further 
lengthen-
ing of the 
vegetation 

period 

–  LIKI, 
DAS 

The period 1951 to 2018 shows a marked increase in the 
length of the vegetation period by about 16 days to most 
recently 235 days (linear trend). This is a result of an earlier 
onset of spring in combination with a later onset of winter. 

Public awareness 

18 Awareness of 
biodiversity 

Proportion of the German-speaking resident 
population aged 18 or over meeting certain 
minimum requirements in relation to biodi-
versity in the three sub-areas of knowledge, 
attitude and motivation 

25% 
(2017) 

75% 
in 2015 

– – – SEBI In 2017, 25 percent of the population have at least sufficient 
awareness of biodiversity. As the current indicator value still 
remains very far from the target, greater effort is needed to 
communicate the importance of biodiversity appropriately to 
different target audiences. 



Indicator Report 2019 under the NBD Literature 

 
 

105 

4 LITERATURE 

ACKERMANN, W.; SCHWEIGER, M.; SUKOPP, U.; FUCHS, D. & SACHTELEBEN, J. (2013): Indikatoren zur 

biologischen Vielfalt. Entwicklung und Bilanzierung. Münster, BfN-Schriftenvertrieb im 

Landwirtschaftsverlag: 229 pages. (Naturschutz und Biologische Vielfalt 132). 

BECKER, N.; HAUPT, H.; HOFBAUER, N.; LUDWIG, G. & NEHRING, S. (2013): Rote Liste gefährdeter 

Tiere, Pflanzen und Pilze Deutschlands. Band 2: Meeresorganismen. BfN-Schriftenver-

trieb im Landwirtschaftsverlag, Münster, 236 pages. (Naturschutz und Biologische Vielfalt 

70/2). 

BENZLER, A. (2012): Measuring extent and quality of HNV farmland in Germany. In: OPPERMANN, R.; 

BEAUFOY, G. & JONES, G. (Eds.): High Nature Value Farming in Europe. Verlag Regional-

kultur, Ubstadt-Weiher: 507 – 510. 

BFN/BUNDESAMT FÜR NATURSCHUTZ (2009): Nationaler Bericht 2007 gemäß FFH-Richtlinie. Internet: 

http://www.bfn.de/0316_bericht2007.html, last viewed on 2.5.2014. 

BFN/BUNDESAMT FÜR NATURSCHUTZ (2014): Nationaler Bericht 2013 gemäß FFH-Richtlinie. Internet: 

http://www.bfn.de/0316_bericht2013.html, last viewed on 2.5.2014. 

BFN/BUNDESAMT FÜR NATURSCHUTZ (2016): Daten zur Natur 2016. BfN, Bonn, 162 pages. 

BFN/BUNDESAMT FÜR NATURSCHUTZ (2017): Agrar-Report 2017. Biologische Vielfalt in der Agrar-

landschaft. BfN, Bonn, 62 pages. 

BINOT, M.; BLESS, R.; BOYE, P.; GRUTTKE, H. & PRETSCHER, P. (1998): Rote Liste gefährdeter Tiere 

Deutschlands. BfN/Bundesamt für Naturschutz, Bonn, 434 pages. 

BINOT-HAFKE, M.; BALZER, S.; BECKER, N.; GRUTTKE, H.; HAUPT, H. et al. (2011): Rote Liste gefähr-

deter Tiere, Pflanzen und Pilze Deutschlands. Band 3: Wirbellose Tiere (Teil 1). BfN-Schrif-

tenvertrieb im Landwirtschaftsverlag, Münster, 716 pages. (Naturschutz und Biologische 

Vielfalt 70/3). 

BLE/BUNDESANSTALT FÜR LANDWIRTSCHAFT UND ERNÄHRUNG (Ed.) (2008): Rote Liste der gefährde-

ten einheimischen Nutztierrassen in Deutschland. Ausgabe 2008. BLE, Bonn, 44 pages. 

BLE/BUNDESANSTALT FÜR LANDWIRTSCHAFT UND ERNÄHRUNG (Ed.) (2010): Rote Liste der gefährde-

ten einheimischen Nutztierrassen in Deutschland. Ausgabe 2010. BLE, Bonn, 131 pages. 

BLE/BUNDESANSTALT FÜR LANDWIRTSCHAFT UND ERNÄHRUNG (Ed.) (2013): Rote Liste – Einheimische 

Nutztierrassen in Deutschland. BLE, Bonn, 175 pages. 



Indicator Report 2019 under the NBD Literature 

 
 

106 

BLE/BUNDESANSTALT FÜR LANDWIRTSCHAFT UND ERNÄHRUNG (Ed.) (2015): Rote Liste – Einheimische 

Nutztierrassen in Deutschland 2015. BLE, Bonn, 201 pages. 

BLE/BUNDESANSTALT FÜR LANDWIRTSCHAFT UND ERNÄHRUNG (Ed.) (2018): Einheimische Nutztierras-

sen in Deutschland und Rote Liste gefährdeter Nutztierrassen 2017. BLE, Bonn, 213 pa-

ges. 

BMEL/BUNDESMINISTERIUM FÜR ERNÄHRUNG UND LANDWIRTSCHAFT (2014): Der Wald in Deutschland. 

Ausgewählte Ergebnisse der dritten Bundeswaldinventur. BMEL, Berlin, 52 pages. Inter-

net: http://www.bundeswaldinventur.de/fileadmin/SITE_MASTER/content/ Doku-

mente/Downloads/BMEL_Wald_Broschuere.pdf, last viewed on 12.1.2015 

BMELV/BUNDESMINISTERIUM FÜR ERNÄHRUNG, LANDWIRTSCHAFT UND VERBRAUCHER-SCHUTZ (2006): 

Statistisches Jahrbuch über Ernährung, Landwirtschaft und Forsten der Bundesrepublik 

Deutschland. Landwirtschaftsverlag, Münster-Hiltrup, 50. Jg., 573 pages. 

BMELV/BUNDESMINISTERIUM FÜR ERNÄHRUNG, LANDWIRTSCHAFT UND VERBRAUCHER-SCHUTZ (2008): 

Tiergenetische Ressourcen in Deutschland: Nationales Fachprogramm zur Erhaltung und 

nachhaltigen Nutzung tiergenetischer Ressourcen in Deutschland. Neuauflage, BMELV, 

Bonn, 75 pages., Internet: http://www.genres.de/fileadmin/SITE_GENRES/down 

loads/publikationen/nationales_fachprogramm_tgr_deu.pdf, last viewed on 3.4.2014. 

BMU/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT (Ed.) (2007): Natio-

nale Strategie zur biologischen Vielfalt. BMU, Bonn, 178 pages. 

BMU/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT (Ed.) (2010): Indika-

torenbericht 2010 zur Nationalen Strategie zur biologischen Vielfalt. BMU, Berlin, 87 pa-

ges. 

BMU/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT (Ed.) (2013): Ge-

meinsam für die biologische Vielfalt. Rechenschaftsbericht 2013. BMU, Berlin, 151 pages. 

BMUB/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ, BAU UND REAKTORSICHERHEIT (Ed.) (2015a): 

Naturschutz-Offensive 2020. Für die biologische Vielfalt! BMUB, Berlin, 39 pages. 

BMUB/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ, BAU UND REAKTORSICHERHEIT (Ed.) (2015b): 

Indikatorenbericht 2014 zur Nationalen Strategie zur biologischen Vielfalt. BMUB, Berlin, 

111 pages. 

BMUB/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT (Ed.) (2017): Bio-

logische Vielfalt in Deutschland: Fortschritte sichern – Herausforderungen annehmen! Re-

chenschaftsbericht 2017 der Bundesregierung zur Umsetzung der Nationalen Strategie 

zur biologischen Vielfalt. BMUB, Berlin, 123 pages. 

http://www.bundeswaldinventur.de/fileadmin/SITE_MASTER/content/ Dokumente/Downloads/BMEL_Wald_Broschuere.pdf
http://www.genres.de/fileadmin/SITE_GENRES/down loads/publikationen/nationales_fachprogramm_tgr_deu.pdf


Indicator Report 2019 under the NBD Literature 

 
 

107 

BMU & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT & BUNDESAMT 

FÜR NATURSCHUTZ (Ed.) (2009): Auenzustandsbericht. Flussauen in Deutschland. Berlin, 

35 S., Internet: http://www.bfn.de/0324_auenzustandsbericht.html, last viewed on 

3.4.2014. 

BMU & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT & BUNDESAMT 

FÜR NATURSCHUTZ (Ed.) (2010): Naturbewusstsein 2011. Bevölkerungsumfrage zu Natur 

und biologischer Vielfalt. BMU/BfN, Berlin/Bonn, 81 pages. 

BMU & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND NUKLEARE SICHERHEIT & 

BUNDESAMT FÜR NATURSCHUTZ (Ed.) (2018): Naturbewusstsein 2017. Bevölkerungsum-

frage zu Natur und biologischer Vielfalt. BMUB/BfN, Berlin/Bonn, 71 pages. 

BMU & UBA/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT & 

UMWELTBUNDESAMT (2010a): Die Wasserrahmenrichtlinie – Ergebnisse der Bewirtschaf-

tungsplanung 2009 in Deutschland. Bonn, Dessau, 79 pages. 

BMU & UBA/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT & 

UMWELTBUNDESAMT (2010b): Umweltpolitik – Wasserwirtschaft in Deutschland. Teil 2 – Ge-

wässergüte. Neuauflage, Berlin, 126 pages. 

BMUB & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ, BAU UND REAKTORSICHERHEIT & 

BUNDESAMT FÜR NATURSCHUTZ (Ed.) (2014): Naturbewusstsein 2013. Bevölkerungsum-

frage zu Natur und biologischer Vielfalt. BMUB/BfN, Berlin/Bonn, 89 pages. 

BMUB & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ, BAU UND REAKTORSICHERHEIT & 

BUNDESAMT FÜR NATURSCHUTZ (2015): Den Flüssen mehr Raum geben: Renaturierung von 

Auen in Deutschland. BMUB, Berlin, 59 pages. 

BMUB & BFN/BUNDESMINISTERIUM FÜR UMWELT, NATURSCHUTZ, BAU UND REAKTORSICHERHEIT & 

BUNDESAMT FÜR NATURSCHUTZ (Ed.) (2016): Naturbewusstsein 2015. Bevölkerungsum-

frage zu Natur und biologischer Vielfalt. BMUB/BfN, Berlin/Bonn, 103 pages. 

BMVI/BUNDESMINISTERIUM FÜR VERKEHR UND DIGITALE INFRASTRUKTUR (2017): Verkehr in Zahlen 

2017/2018. 46. Jahrgang. BMVI, Hamburg, 371 pages. 

BÖTTCHER, M.; RECK, H. & HÄNEL, K. (2009): Die Erhaltung und Wiederherstellung der Durchlässig-

keit der Landschaft bei Verkehrsplanungen – Methoden zur Nutzung von Landschaftsda-

ten für die Sicherung der biologischen Vielfalt. In: SIEDENTOP, S. & EGERMANN, M. (Ed.): 

Freiraumschutz und Freiraumentwicklung durch Raumordnungsplanung.  

Bilanz, aktuelle Herausforderungen und methodisch-instrumentelle Perspektiven.  

Arbeitsmaterial der Akademie für Raumforschung und Landesplanung Nr. 349: 30 – 45. 

http://www.bfn.de/0324_auenzustandsbericht.html


Indicator Report 2019 under the NBD Literature 

 
 

108 

BRUNOTTE, E.; DISTER, E.; GÜNTHER-DIRINGER, D.; KOENZEN, U. & MEHL, D. (2009): Flussauen in 

DEUTSCHLAND. Erfassung und Bewertung des Auenzustandes. Naturschutz und Biologi-

sche Vielfalt 87, 141 pages + 102 pages + map volume. 

BUNDESREGIERUNG (2002): Perspektiven für Deutschland – Nachhaltigkeitsstrategie für Deutsch-

land. Bundesregierung, Berlin, 234 pages. 

BUNDESREGIERUNG (2017): Deutsche Nachhaltigkeitsstrategie. Neuauflage 2016. Bundesregierung, 

Berlin, 260 pages. 

BUNDESREGIERUNG (2018): Deutsche Nachhaltigkeitsstrategie. Aktualisierung 2018. Bundesregie-

rung, Berlin, 61 pages. 

DWD/DEUTSCHER WETTERDIENST (2018): Wetter und Klima. Deutscher Wetterdienst: Wetterlexikon. 

Internet: https://www.dwd.de/DE/service/lexikon/lexikon_node.html, last viewed on 

29.3.2018. 

EHLERT, T.; NATHO, S. (2017): Auenrenaturierung in Deutschland – Analyse zum Stand der Umset-

zung anhand einer bundesweiten Datenbank. Auenmagazin 12: 4 – 9. 

ELLWANGER, G.; BALZER, S.; ISSELBÄCHER, T.; RATHS, U.; SCHRÖDER, E. et al. (2008): Der nationale 

Bericht 2007 nach Art. 17 FFH-Richtlinie. Ein Überblick über die Ergebnisse unter beson-

derer Berücksichtigung der Käfer. Naturschutz und Landschaftsplanung 40(1): 5 – 8. 

ELLWANGER, G.; SSYMANK, A.; BUSCHMANN, A.; ERSFELD, M.; FREDERKING, W. et al. (2014): Der nati-

onale Bericht 2013 zu Lebensraumtypen und Arten der FFH-Richtlinie. Ein Überblick über 

die Ergebnisse. Natur und Landschaft 89(5): 185 – 192. 

ESSWEIN, H.; JAEGER, J. & SCHWARZ-VON RAUMER, H.-G. (2003): Der Grad der Landschaftszer-

schneidung als Indikator im Naturschutz: Unzerschnittene verkehrsarme Räume (UZR) 

oder effektive Maschenweite (Meff)? NNA-Berichte 16(2): 55 – 70. 

EUROPÄISCHE KOMMISSION (2012): Online report on Article 17 of the Habitats Directive. Internet: 

http://bd.eionet.europa.eu/article17/reports2012/, last viewed on 7.4.2014. 

EUROPARC-DEUTSCHLAND (2013): Managementqualität deutscher Nationalparks. Berlin, 88 pa-

ges. 

GRUTTKE, H.; BINOT-HAFKE, M.; BALZER, S.; HAUPT, H.; HOFBAUER, N.; LUDWIG, G.; MATZKE-HAJEK, G. 

& RIES, M. (2016): Rote Liste gefährdeter Tiere, Pflanzen und Pilze Deutschlands. Band 4: 

Wirbellose Tiere (Teil 2). BfN-Schriftenvertrieb im Landwirtschaftsverlag, Münster, 598 pa-

ges. (Naturschutz und Biologische Vielfalt 70/4). 

https://www.dwd.de/DE/service/lexikon/lexikon_node.html
http://bd.eionet.europa.eu/article17/reports2012/


Indicator Report 2019 under the NBD Literature 

 
 

109 

HAUPT, H.; LUDWIG, G.; GRUTTKE, H.; BINOT-HAFKE, M.; OTTO, C. & PAULY, A. (2009): Rote Liste ge-

fährdeter Tiere, Pflanzen und Pilze Deutschlands. Band 1: Wirbeltiere. BfN-Schriftenver-

trieb im Landwirtschaftsverlag, Münster, 386 pages. (Naturschutz und Biologische Vielfalt 

70/1). 

IFAB, PAN & ILN/INSTITUT FÜR AGRARÖKOLOGIE UND BIODIVERSITÄT, PLANUNGSBÜRO FÜR 

ANGEWANDTEN NATURSCHUTZ & INSTITUT FÜR LANDSCHAFTSÖKOLOGIE UND NATURSCHUTZ 

(2008): Endbericht zum F+E-Vorhaben „Entwicklung des High Nature Value Farmland-

Indikators“ FKZ 3507 80 800 im Auftrag des BfN/Bundesamt für Naturschutz. Mannheim, 

München, Singen, 106 pages. 

INSTITUT DER DEUTSCHEN WIRTSCHAFT (2019): Deutschland in Zahlen. Table: Wohnfläche je Einwoh-

ner – Quadratmeter. Internet: https://www.deutschlandinzahlen.de/tab/deutschland/ 

infrastruktur/gebaeude-und-wohnen/wohnflaeche-je-einwohner, last viewed on 6.3.2019. 

KOENZEN, U. (2005): Fluss- und Stromauen in Deutschland – Typologie und Leitbilder. Angewandte 

Landschaftsökologie 65, 327 pages. 

KUCKARTZ, U. & RÄDIKER, S. (2009): Bedeutsamkeit umweltpolitischer Ziele und Aufgaben („Gesell-

schaftsindikator“). Indikatoren für die nationale Strategie zur biologischen Vielfalt. For-

schungs- und Entwicklungsvorhaben im Auftrag des BfN/Bundesamt für Naturschutz (FKZ 

3507 81 070). München, 85 pages. 

LUDWIG, G. & MATZKE-HAJEK, G. (2011): Rote Liste gefährdeter Tiere, Pflanzen und Pilze Deutsch-

lands. Band 6: Pilze (Teil 2) – Flechten und Myxomyzeten. BfN-Schriftenvertrieb im Land-

wirtschaftsverlag, Münster, 240 pages. (Naturschutz und Biologische Vielfalt 70/6). 

LUDWIG, G. & SCHNITTLER, M. (1996): Rote Liste gefährdeter Pflanzen Deutschlands. BfN/Bundes-

amt für Naturschutz, Bonn, 744 pages. 

MATZKE-HAJEK, G.; HOFBAUER, N. & LUDWIG, G. (2016): Rote Liste gefährdeter Tiere, Pflanzen und 

Pilze Deutschlands. Band 8: Pilze (Teil 1) – Großpilze. BfN-Schriftenvertrieb im Landwirt-

schaftsverlag, Münster, 440 pages. (Naturschutz und Biologische Vielfalt 70/8). 

MEA/MILLENNIUM ECOSYSTEM ASSESSMENT (2005): Ecosystems and human well-being: biodiversity 

synthesis. World Resources Institute 86, Washington, 100 pages. 

MENZEL, A.; ESTRELLA, N. & FABIAN, P. (2001): Spatial and temporal variability of the phenological 

seasons in Germany from 1951 to 1996. Global Change Biology 7: 657 – 666. 

MENZEL, A.; SPARKS, T. H.; ESTRELLA, N.; KOCH, E.; AASA, A. et al. (2006): European phenological 

response to climate change matches the warming pattern. Global Change Biology 12: 

1969 – 1976. 

https://www.deutschlandinzahlen.de/tab/deutschland/ infrastruktur/gebaeude-und-wohnen/wohnflaeche-je-einwohner


Indicator Report 2019 under the NBD Literature 

 
 

110 

NEHRING, S &. SKOWRONEK, S. (2017): Die invasiven gebietsfremden Arten der Unionsliste der Ver-

ordnung (EU) Nr. 1143/2014. Erste Fortschreibung. BfN-Skripten 471, 176 pages. 

ÖKOLOGISCHER LANDBAU (2019): Das Informationsportal. https://www.oekolandbau.de/haendler/ 

marktinformationen/marktberichte/biomarkt-2017, last viewed on 11.4.2019. 

OPPERMANN, R.; KASPERCZYK, N.; MATZDORF, B.; REUTTER, M.; MEYER, C. et al. (2013): Reform der 

Gemeinsamen Agrarpolitik (GAP) 2013 und Erreichung der Biodiversitäts- und Umwelt-

ziele. Münster, BfN-Schriftenvertrieb im Landwirtschaftsverlag: 218 pages. (Naturschutz 

und Biologische Vielfalt 135). 

PARMESAN, C. & YOHE, G. (2003): A globally coherent fingerprint of climate change impacts across 

natural systems. Nature 421: 37 – 42. 

PAULY, A.; LUDWIG, G.; HAUPT, H. & GRUTTKE, H. (2009): Auswertungen zu den Roten Listen dieses 

Bandes. In: HAUPT, H.; LUDWIG, G.; GRUTTKE, H.; BINOT-HAFKE, M.; OTTO, C. & PAULY, A.: 

Rote Liste gefährdeter Tiere, Pflanzen und Pilze Deutschlands. Band 1: Wirbeltiere. BfN-

Schriftenvertrieb im Landwirtschaftsverlag, Münster: 321 – 337 (Naturschutz und Biologi-

sche Vielfalt 70/1). 

ROOT, T. L. & HUGHES, L. (2005): Present and Future Phenological Changes in Wild Plants and 

Animals. In: LOVEJOY, T. E. & HANNAH, L. (Eds): Climate Change and Biodiversity. Yale 

University Press, New Haven/Connecticut, 418 pages. 

SCHAAP, M.; HENDRIKS, C.; KRANENBURG, R.; KUENEN, J.; SEGERS, A.; SCHLUTOW, A.; NAGEL, H.-D.; 

RITTER, A. & BANZHAF, S. (2018): PINETI-3: Modellierung und Kartierung atmosphärischer 

Stoffeinträge von 2000 bis 2015 zur Bewertung der ökosystem-spezifischen Gefährdung 

von Biodiversität in Deutschland. UBA, Dessau-Roßlau, 148 pages. 

STATISTA (2019): Wohnfläche je Einwohner in Wohnungen in Deutschland von 1999 bis 2017 (in 

Quadratmetern). Internet: https://de.statista.com/statistik/daten/studie/36495/umfrage/ 

wohnflaeche-je-einwohner-in-deutschland-von-1989-bis-2004/, last viewed on 6.3.2019. 

STATISTISCHES BUNDESAMT (Ed.) (2013a): Umweltnutzung und Wirtschaft. Tabellen zu den Umwelt-

ökonomischen Gesamtrechnungen. Teil 5: Flächennutzung, Umweltschutzmaßnahmen. 

Ausgabe 2013. Statistisches Bundesamt, Wiesbaden, 56 pages. 

STATISTISCHES BUNDESAMT (Ed.) (2017a): Statistisches Jahrbuch. Deutschland und Internationales 

2017. Statistisches Bundesamt, Wiesbaden, 707 pages. 

STATISTISCHES BUNDESAMT (Ed.) (2017b): Volkswirtschaftliche Gesamtrechnungen. Inlandsprodukt-

berechnung, Detaillierte Jahresergebnisse 2016. Fachserie 18 Reihe 1.4. Statistisches 

Bundesamt, Wiesbaden, 307 pages. 

https://www.oekolandbau.de/haendler/ marktinformationen/marktberichte/biomarkt-2017
https://de.statista.com/statistik/daten/studie/36495/umfrage/ wohnflaeche-je-einwohner-in-deutschland-von-1989-bis-2004/


Indicator Report 2019 under the NBD Literature 

 
 

111 

STATISTISCHES BUNDESAMT (Ed.) (2018): Nachhaltige Entwicklung in Deutschland. Indikatorenbe-

richt 2018. Statistisches Bundesamt, Wiesbaden, 154 pages. 

STATISTISCHES BUNDESAMT (Ed.) (2019): Zahlen & Fakten. Wohnungen. Internet: https:// 

www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/EinkommenKonsumLebensbedingu 

ngen/Wohnen/Tabellen/Wohnungsbestand.html, last viewed on 6.3.2019. 

STOLTON, S.; METERA, D. & GEIER, B. (2003): The potential of organic farming for biodiversity. Pro-

ceedings of a joint workshop organised by the German Federal Agency for Nature Con-

servation (BfN), the International Federation of Organic Agricultural Movements (IFOAM) 

and the IUCN – The World Conservation Union. Landwirtschaftsverlag, Münster, 90 pages. 

WAHL, J.; DRÖSCHMEISTER, R.; GERLACH, B.; GRÜNEBERG, C.; LANGGEMACH, T.; TRAUTMANN, S. & 

SUDFELDT, C., (2015): Vögel in Deutschland – 2014. DDA, BfN, LAG VSW/ Dachverband 

Deutscher Avifaunisten, Bundesamt für Naturschutz, Länderarbeitsgemeinschaft der  

Vogelschutzwarten, Münster: 74 pages. 

SUDFELDT, C.; DRÖSCHMEISTER, R.; WAHL, J.; BERLIN, K.; GOTTSCHALK, T. et al. (2012): Vogelmonito-

ring in Deutschland. Programme und Anwendungen. BfN-Schriftenvertrieb im Landwirt-

schaftsverlag, Münster, 257 pages. (Naturschutz und Biologische Vielfalt 119). 

SUKOPP, U. (2007): Der Nachhaltigkeitsindikator für die Artenvielfalt. Ein Indikator für den Zustand 

von Natur und Landschaft. In: GEDEON, K.; MITSCHKE, A. & SUDFELDT, C. (Eds.): Brutvögel 

in Deutschland. Zweiter Bericht. Stiftung Vogelmonitoring Deutschland, Hohenstein-Ernst-

thal: 34 – 35. 

SUKOPP, U. (2013): Indikatoren des Naturschutzes – Aktueller Stand und weiterer Bedarf. In: 

MEINEL, G.; SCHUMACHER, U. & BEHNISCH, M. (Eds.): Flächennutzungsmonitoring V.  

Methodik – Analyseergebnisse – Flächenmanagement. Rhombos-Verlag, Berlin: 71 – 81. 

(IÖR Schriften Bd. 61, Ed.: Leibniz-Institut für ökologische Raumentwicklung e. V.). 

UBA/UMWELTBUNDESAMT (2015): Monitoringbericht 2015 zur Deutschen Anpassungsstrategie an 

den Klimawandel. Bericht der Interministeriellen Arbeitsgruppe Anpassungsstrategie der 

Bundesregierung. UBA, Dessau-Roßlau, 256 pages. 

WIGGERING, H. & MÜLLER, F. (2004): Umweltziele und Indikatoren: wissenschaftliche Anforderungen 

an ihre Festlegung und Fallbeispiele. Springer, Heidelberg, 656 pages. 

WINTER, S.; FLADE, M.; SCHUMACHER, H. & MÖLLER, G. (2003): F+E-Vorhaben Biologische Vielfalt 

und Forstwirtschaft – „Naturschutzstandards für die Bewirtschaftung von Buchenwäldern 

im nordostdeutschen Tiefland“. Band I. Sachbericht der Landesanstalt für Großschutzge-

biete, Eberswalde: 445 pages + Annexes. 

https:// www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/EinkommenKonsumLebensbedingu ngen/Wohnen/Tabellen/Wohnungsbestand.html

	Contents 
	1 Introduction 
	2 Indicator set for the National Strategy on Biological Diversity 
	2.1 Components of biological diversity 
	2.1.1. Species diversity and landscape quality 
	Indicator 
	Composition 
	Assessment 
	Conclusion 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.1.2. Endangered species 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.1.3. Conservation status of Habitats Directive habitats and species 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.1.4. Invasive alien species 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Qualitative target 
	Core assessment 


	2.1.5. Protected areas 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Qualitative target 
	Core assessment 


	2.1.6. Ecological status of surface waters 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.1.7. Status of floodplains 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 



	2.2 Settlement and transport 
	2.2.1. Increase in land use for settlement and transport 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.2.2. Landscape dissection 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 



	2.3 Economic activities 
	2.3.1 Agri-environment-climate measures 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Qualitative target 
	Core assessment 


	2.3.2 Organic farming 
	Indicator 
	Composition 
	Assessment 
	Thematic areas 
	Definition 
	Target 
	Core assessment 


	2.3.3 High nature value farmland 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Target 
	Core assessment 


	2.3.4 Genetic diversity in agriculture 
	Indicator 
	Composition 
	Assessment 
	Legend 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Qualitative target 
	Core assessment 


	2.3.5 Agricultural nitrogen surplus 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Target 
	Core assessment 


	2.3.6 Eutrophication of ecosystems 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Target 
	Core assessment 


	2.3.7 Sustainable forestry 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Target 
	Core assessment 



	2.4 Climate change 
	2.4.1 Length of the vegetation period 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Qualitative target 
	Core assessment 



	2.5 Public awareness 
	2.5.1 Awareness of biodiversity 
	Indicator 
	Composition 
	Assessment 
	Thematic areas under the National Strategy on Biological Diversity 
	Definition 
	Target 
	Core assessment 




	3 Overall assessment 
	Summary table 

	4 Literature



