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1 Introduction
Agriculture and biodiversity are closely interlinked. Biodiversity is an important regulator of agro-ecosystem
functions, not only in the strictly biological sense of impact on production, but also in satisfying a variety of
needs of the farmer and society at large. Agroecosystem managers, including farmers, can build upon,
enhance and manage the essential ecosystem services provided by biodiversity in order to work towards
sustainable agricultural production.1 However, intensive agriculture has led to several drawbacks such as
loss of biodiversity, climate change, erosion, pollution of air and water that are impacting biodiversity.
Conservation and sustainable management of biodiversity for food and agriculture requires a comprehensive understanding of the state and use of all components of biodiversity for food and agriculture:
Agriculture is an integral part of everyone’s life: From the products we buy to the food we consume,
agricultural production is an integral part of everyone’s life. Agriculture provides humans with food and raw
materials for goods - such as cotton for clothing, wood for shelter and fuel, roots for medicines, and materials
for biofuels - and with incomes and livelihoods.2
Biodiversity is the source of agriculture: Biodiversity has enabled farming systems to evolve ever since
agriculture was first developed some 10’000 years ago. Biodiversity is the source of the plants and animals
that form the basis of agriculture and the immense variety within each crop and livestock species. This
diversity has been managed or influenced by farmers, pastoralists, forest dwellers and fisher folk for hundreds of generations and reflects the diversity of both human activities and natural processes. Countless
other species contribute to the essential ecological functions upon which agriculture depends, including soil
services and water cycling.
Agriculture relies on and produces ecosystem services: Agriculture relies on ecosystem services provided by natural ecosystems, including pollination, biological pest control, maintenance of soil structure and
fertility, nutrient cycling and hydrological services. Assessments indicate that the value of these ecosystem
services to agriculture is enormous and often underappreciated. Agroecosystems also produce a variety of
ecosystem services, such as regulation of soil and water quality, carbon sequestration, support for biodiversity and cultural services. Depending on management practices, agriculture can also be the source of numerous disservices, including loss of wildlife habitat, nutrient runoff, sedimentation of waterways, greenhouse gas emissions, and pesticide poisoning of humans and non-target species.3
The loss of biodiversity impacts agriculture: The Earth’s biodiversity is being lost at an alarming rate,
putting in jeopardy the sustainability of ecosystem services and agriculture, and their ability to adapt to
changing conditions. The conservation and sustainable use of biodiversity is essential for the future of agriculture and humanity. At the same time, since agricultural lands extend across such a considerable proportion of the Earth’s surface and harbor significant biodiversity, the conservation of biodiversity within agricultural landscapes must play an important part in global conservation strategies.
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The State of the World’s Biodiversity for Food and Agriculture
With a view to improve the understanding of the state and use of all components of biodiversity for food and
agriculture, the Commission on Genetic Resources for Food and Agriculture requested the United Nations
Organisation for Food and Agriculture (FAO) to prepare the first report on The State of the World’s Biodiversity for Food and Agriculture (SoWBFA)4 for its Sixteenth Regular Session (2017).
The first report on SoWBFA is prepared through a participatory, country-driven process. Countries were
invited to submit a Country Report including an integrated description of the state of plant, animal, forest and
aquatic genetic resources as well as available baseline information on the state of diversity of micro-organisms, invertebrates, amphibians, reptiles, birds, plants and mammals that are found in and around agricultural production systems and often provide important ecosystem services supporting food and agricultural
production. Therewith, Country Reports are the first step towards establishing global baseline information.
This document provides an overview of the information included in Switzerland’s country report to the
SoWBFA. The full report was submitted by FOAG to the FAO in May 2015.

2 Production systems in Switzerland
The FAO definition of agriculture is inclusive of forestry and fisheries. For the assessment of the state of the
world’s biodiversity for food and agriculture, “agriculture” is subdivided into five sectors with a total of twelve
production systems in four climate zones. Thus the assessment will be conducted for 48 categories of production systems / climate zones.
Switzerland’s country report provides information for eleven production systems / climate zones (Table 1),
with the temperate and boreal/highland naturally regenerated forests being addressed as a single production
sector.

3 The role of biodiversity for food and agriculture in Switzerland
Agriculture, forestry and fishery shape our country: 67.1% of the territory is used for agriculture and
forestry. The main categories of land-use are forests and woods (31.3%) agricultural areas (23.4%), alpine
agricultural areas (12.4%), settlement and urban areas (7.5%) and unproductive areas such as watercourses, wetlands, rocks and glaciers (25.3%). The mosaic of agricultural forest and aquatic ecosystem
characterises Swiss landscapes and provides the population with a sense of home. The diverse landscapes
provide an ideal environment for tourism, relaxation and leisure activities.
Agriculture, forestry and fishery maintain a reliable food and fibre supply: The Federal Constitution
specifies that the Confederation shall ensure that agriculture makes a substantial contribution to secure
provisioning of the population (Figure 1), to conservation of natural resources and maintenance of the rural
landscape as well as to the decentralised habitation of the country.
The Swiss agricultural sector is dominated by animal production with cattle accounting for almost half of the
proceeds of Swiss agriculture. The degree of self-sufficiency by domestic production of animal products was
100.8% in 2012. Crop production (be it rainfed or irrigated) takes place predominantly at lower altitudes, with
a focus on wheat, barley and grain maize. The level of self-sufficiency regarding plant products is 44.9%
(2012).
4

Further information on the State of the World’s Biodiversity for Food and Agriculture Report: www.fao.org/nr/cgrfa/biodiversity/sowbfa/en/
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Table 1: Production systems present in Switzerland
Sector

Production systems

Climate Zones
Tropics

Subtropics

Temperate

Boreal &
highlands

Livestock

Forests

Aquaculture and fish-

grassland-based

-

-

X

X

landless systems

-

-

X

-

Naturally regenerated forests

-

-

X

-

Planted forests

-

-

X

-

Self-recruiting capture fisheries

-

-

X

-

Culture-based fisheries:

-

-

X

-

Fed aquaculture

-

-

X

-

Non-fed aquaculture

-

-

-

-

Irrigated crops (rice)

-

-

-

-

Irrigated crops (other)

-

-

X

-

Rainfed crops

-

-

X

-

Mixed systems (livestock, crop, forest

-

-

X

-

-

-

-

-

eries

Crops

Mixed

and /or aquatic and fisheries)
Other systems

Figure 1: Self-sufficiency rate 5

Switzerland’s forestry sector is dominated by naturally regenerated forests. A total of 4.7 million m3 of wood
was harvested in 2013, whereof 8.2% were used as energy wood. A total of 1.4 million m3 of timber was
exported (import: 0.7 million m3 of timber). The role of forestry is anchored in the new federal law on forest,
wherein the concept of a multi-functional forestry is anchored (role of protection, wellbeing and utility. This
includes a sustainable and close-to-nature forest management.

5
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Switzerland’s fishery is a small sector with a total of 283 professional fishermen counted in 2012. Fisheries
are regulated within the Water Protection Act as well as various strategies promoting sustainable watercourse management. The domestic fish production accounts for less than 10 % of the total of 70’000 tons
of fish consumed in Switzerland (2010).
Agriculture, forestry and fisheries are of minor economic importance: The gross value added (2012)
of agriculture was only about CHF 3.7 billion (less than 0.7% of the GDP 6), the one of forestry CHF 318
million 7 and the one of fisheries CHF 37 million.8
Agriculture, forestry and fishery secure and rely on ecosystem services: The supply of food or fibres
from agricultural and forest ecosystems relies on regulating and supporting ecosystem services including
for instance pollination, water purification, natural hazard regulation, nutrient cycling, the production of oxygen, etc. Agriculture, forestry and fishery do not only rely on but also provide ecosystem services, for instance:9
 Protection against natural hazard: 43 percent of total Swiss forest area have protective functions and
protect people, assets or infrastructure from damage resulting from avalanches, falling rocks, erosion,
flood water, landslides and mudflow.
 Drinking water protection: A significant proportion (47 %) of Swiss groundwater protection areas is located in forests. 8 percent of total forest area supplies the regulative service of drinking water protection.
 Recreation: The recreation function of forests is of high importance to the population. Recreation is a
cultural, non-material service that is most sought after in the Plateau region, where it is a forest function
on 20 percent of total forest area. Recreation use is most intense around urban areas. The use of recreational services is ensured through Art. 699 of the civil code (ZGB, Zivilgesetzbuch), granting every person free access to forests.
 Carbon sinks: Forests can provide the regulative ecosystem function of storing carbon, therefore acting
as carbon sinks. They can also become sources of carbon though, due to disruptions such as storms.

4 State and trends in biodiversity for food and agriculture
4.1

Livestock, crops and mixed production systems

Agricultural area is lost: Switzerland’s Utilised Agriculture Area (UAA), including alpine pastures amounts
to more than 30 % of the national territory. Switzerland’s agricultural area (2006) is composed of permanent
grasslands (47 %), alpine pasture land (32%), arable land (18 %), lands under permanent crops (2 %) and
other cultures (1%). Between 1985 and 2009 1.1 m2 per second thereof was lost.
6

Jarrett, P. and C. Moeser (2013), “The Agri-food Situation and Policies in Switzerland”, OECD Economics Department, Working Papers, No. 1086, OECD Publishing.
7 Office fédéral de la statistique OFS 2014 : Le panorama du thème « Agriculture, sylviculture », www.bfs.admin.ch,
état novembre 2015
8 Office fédéral de la statistique OFS 2014 : Le panorama du thème « Agriculture, sylviculture », www.bfs.admin.ch,
état novembre 2015
9 Adapted from: Angst, M., 2012: Integration of Nature Protection in Swiss Forest Policy. INTEGRATE Country Report
for Switzerland. Country report within the framework of the research project INTEGRATE (Integration of nature protection in forest management and its relation to other functions/services) of the Central European Office of the European Forest Institute (EFICENT), Freiburg i.B. [published online July 2012] Available from World Wide Web
www.wsl.ch, accessed March 2015>. Birmensdorf, Swiss Federal Research Institute for Forest, Snow and Landscape,WSL. 76 S.
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The loss of agricultural area is due to increased urbanisation and to land abandonment, as well as to increased forest coverage. The latter two points are of special concern in low income areas, i.e. in the mountain zone and the alpine pastures zone respectively.
The number of farms declined from 79,500 in 1996 to 55,200 in 2013. The opposite trend was observed
among organic farms, the number of which increased by more than 150 between 2012 and 2013 (Figure 2).
Slight decrease in organically managed areas: Agricultural areas managed according to the provisions
of organic farming steadily increased after 1996 to approach 1’200 km2 in 2003, this is equivalent to 11 %
of the utile agricultural area. The proportion of organically managed land area remains constant from 2003
to 2009 but the total surface of organically managed land is slightly shrinking since agricultural area is slightly
decreasing. Organically managed farms are predominantly found in mountainous regions, where pastoral
farming is best represented and where conversion to organic farming requires less effort than in areas with
intensive crop production; for instance, on the Central Plateau.10

Figure 2: Farms and utilized agricultural area

Increased number of livestock breeds registered in herd books: While only a small proportion of the
livestock breeds are originally from Switzerland, the country bears particular responsibility for these few
breeds. In accordance with the National Plan of Action, the Swiss government has set up funding for programmes to promote livestock breeds that have been bred in Switzerland before 1949, and that are considered, by international criteria, to be endangered. Likewise, the government also contributes financially to
programmes for Swiss breeds that, even though not acutely endangered, have steadily been dwindling in
numbers for several years.
As a result of common effort, the number of breeds registered in herd books has been increasing (Figure 3).
Conservation activities are complemented by the efforts of the Swiss NGO Pro Specie Rara, which also
focuses on the preservation of rare breeds.

10

Federal Statistical Office FSO (2014) Swiss Agriculture - Pocket Statistics 2014. Download: www.bfs.admin.ch, accessed March 2015
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Figure 3: Number of cattle, pig, sheep and goat breeds registered in Swiss herd books11

The number of varieties addressed within the national plan of action increases, however, data need
to be further consolidated: Data related to the conservation of plant genetic resources for food and agriculture are publically available on www.bdn.ch. The active inventory, i.e. the search for accessions and
varieties, is completed for most crops and today the collection includes 40’831 varieties. The number of
varieties to be conserved according to the National Plan of Action for the Conservation and Sustainable Use
of Plant Genetic Resources for Food and Agriculture (NPA-PGRFA) 12 is also steadily increasing and comprises 6'347 varieties of more than 50 species. National Plan of Action significantly contributes to the conservation of genetic resources for food and agriculture.

4.2

Forestry

The forest area increases with significant differences by region and according to altitude: The forest
area has hardly changed in the Jura and the Plateau since 1985, whereas it has increased by about 9-18%
in the Alps (based on last National Forest Inventory NFI). Forest re-growth is observed especially at an
altitude between 1000 m and the timberline. At this altitude, the forest already covers 61% of the surface.
On the Plateau, however, the forest continues to face intense pressure due to increasing population and
infrastructure development, which go hand in hand with the loss of important small-scale structures, such
as hedgerows, copses, ponds and ditches.
Development towards a more natural composition of tree species: Today, the wood stock of spruce
has declined by 11% outside its natural habitat, i.e. at lower altitudes, during the last 11 years. Further, more
than 90% of mature timber is established by natural seeding – a peak value in Europe. The forest surface
that has not been managed during the last fifty years is growing as is the share of fallen and standing
deadwood (average volume of 21.5 m3/ha with considerable regional differences). These trends lead to a
more natural composition of tree species and an increase of the structural diversity of forests, thus providing
habitats for highly adapted species (Figure 4). Indeed, a positive trend is recorded for breeding birds relying
on forests as a habitat.

11

Biodiversity Monitoring Switzerland: Indicator Z1 - Number of Livestock Breeds and Plant Varieties, Status 2013.
Download: www.biodiversitymonitoring.ch, accessed March 2015
12 Office federal de l'agriculture OFAG: Ressources phytogénétiques, www.blw.admin.ch, accessed March 2014
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Figure 4: Ecological quality of forests. Part of the forest area with low, medium of high biotope value.
Source: Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), NFI

4.3

Aquaculture and fisheries production systems

Insufficient space for watercourses: Intensive land use in the past resulted in the large-scale alteration of
the structure of surface waters. Numerous watercourses were channelled or straightened to provide for
increasing land needs or to provide flood protection for settlements. Hence, the space originally provided for
watercourses has been reduced to a single channel in many places and the natural dynamic was lost.
Switzerland’s watercourses are highly fragmented: Today, it is estimated that 35'000km (or 54%) of
Switzerland's watercourses are in an eco-morphologically natural or near-natural state, whereas for a total
of 14'000 km, the condition is classified as insufficient. The latter are fragmented by approximately 101'000
artificial barriers higher than 50 cm, thus impacting the river's physical processes (e.g. bed load transport,
discharge regime) and ecological functions.
Aquatic biodiversity suffers from multiple threats: Switzerland has a small fishery and aquaculture industry that is mostly managed according to sustainability criteria but overexploitation of fish populations
exists and certain fish stocking measures can have negative effects on local biodiversity.13, 14, 15 However,
the main threats to aquatic biodiversity emanates from water pollution, from the eco-morphological insufficient state of surface waters, climate change, obstacle to fish migration and from invasive alien species, but
the impacts due to fishery practice is not negligible.

4.4

Biodiversity in the wild

Switzerland is characterised by a high diversity of natural habitats. The observed diversity is in part due to
the spatial and climatic variability as well as the diversity of bedrock and soil properties, but is also a result
of human activity. Especially in mountainous regions, traditional extensive agricultural practices have created a multitude of microstructures (e.g. dry stone walls) and biotopes (e.g. hay meadows) that provide
habitats for many species.

13

Gmünder R, Friedl C. 2002 : Efficacité des repeuplements piscicoles effectués en Suisse. Informations concernant
la pêche n° 71. Publié par l'Office fédéral de l'environnement, des forêts et du paysage OFEFP Berne, 2002
14 Cattaneo F., Grimardias D., Weiss St., Winkler K. & Persat H. 2011 : Caractérisation génétique des populations
d'ombre commun (Thymallus thymallus L.) de Suisse et France transfrontalière. Etude a été réalisée sur mandat
de l'OFEV.
15 BAFU 1999: Einfluss von Kläranlagen auf Fische. Mitt. zur Fischerei 61.
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Almost half of Switzerland’s habitats are listed as threatened in the Red List: The Red List of threatened ecosystems in Switzerland concludes 47% of the habitat types are threatened, predominantly waterbodies, wetlands and uncultivated open land of agro-ecosystems and settlements, additional 16% of the
habitats are classified as near threatened (NT) and 37% of least concern (LC).16
36% of the known species in Switzerland are categorised as threatened: The number of known species
in Switzerland (not including unicellular or few-celled algae, slime moulds and protozoa) totals 45’890 (8’272
fungi and lichens; 5’275 algae, bryophytes and vascular plants; 32’343 animals). Thereof 36% are categorised as threatened (Figure 5), and additional 3% as extinct. Experts estimate that Switzerland is home to
another roughly 20’000 species (including 9’000 fungi and 8’000 insects).

Figure 5: Threatened species according to the Red Lists

5 Drivers of change
5.1

Changes in land and water use and management

The pace of change in land use slows down, however, still persists: Change in land use between 1985
and 2009 affected 15% of Switzerland’s surface area. Particularly affected were the southern slopes of the
Alps (Ticino and Valais), along with the Geneva-Lausanne and Zurich metropolitan areas. The only large
continuous areas, which did not undergo variation, are located in high Alpine regions (Bernese, Valais and
Graubuenden Alps). However, even though the general trend in land use change persists, the pace of
change has slowed down. This applies in particular to settlement and urban areas, which grew by 13 %
between 1985 and 1997, but only by 9.2% between 1997 and 2009 (Figure 6).
Agricultural surfaces are lost due to encroachment or are converted to settlements: Likewise, a 3.1%
increase in forest areas and woods occurred during the same time period. In contrast, the total area of land
devoted to agricultural use shrank by 5.4% of which 54.5% was used for settlements and 45.5% was lost
due to scrub or forest encroachment. A minor reduction of 1.1% in the total unproductive area was also
recorded in the same period.

16

FOEN (ed.), 2014: Switzerland's Fifth National Report under the Convention on Biological Diversity. Federal Office
for the Environment, Bern. 132 pp.
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Intensification in mountain agriculture threatens biodiversity: Changes in irrigation practices from traditional open water channels and flooding of grassland to sprinklers and the expansion of sprinkled areas in
the inner alpine valleys can lead, mostly in combination with other factors, to changes in aspects of grassland
biodiversity in the mountain zone.

Figure 6: Land use change in Switzerland. Source: FSO, Statistical Data on Switzerland 2015

5.2

Pollution and external inputs

The level of air pollutants declines, but remains detrimental for many ecosystems: The emission levels
of most air pollutants (SO2 - sulphur dioxide, NOx – nitrogen oxides, PM10 – particulate matter) fell during
the past few years.17 Despite these declines, the atmospheric inputs of several compounds are still high,
generating adverse or detrimental effects on terrestrial and aquatic ecosystems.
The atmospheric input of nitrogen compounds is a serious problem that affects large areas of Switzerland
(Figure 7). High levels of nitrogen in the air cause widespread over-fertilisation of ecosystems, and are especially harmful for forests, meadows and grasslands, alpine pastures and moorlands. Numerous species
that have adapted to low-nutrient habitats are thus at risk. A nitrogen load that exceeds the critical value is
adversely affecting 55% of semi-natural ecosystems.18 For approx. 90% of the forests the critical loads of
nitrogen are exceeded.
Micro pollutants – a new and increasing threat to surface waters and groundwater: Inputs of pollutants
and nutrients into lakes have declined considerably with the expansion of wastewater treatment facilities
and the use of new water treatment processes. Phosphorus concentrations have declined markedly since
the mid- 1970s. However, phosphorus levels remain excessive in certain lakes exposed to inputs from intensive cattle farming or extensive cropping (Figure 8). Furthermore, waterbodies show increased impacts
by pesticides (Figure 9) and pharmaceutical residues (micro pollutants). An emerging topic is the micro plastic
pollution in lakes and rivers. The full extent of micro plastic pollution is currently under investigation.19

17

Federal Office for the Environment: Status report on Air Quality; www.bafu.admin.ch, accessed February 2014
Federal Office for the Environment: Status report on Air Quality; www.bafu.admin.ch, accessed February 2014
19 Faure F., Corbaz M., Baecher H., de Alencastro L. 2012: Pollution due to plastics and microplastics in Lake Geneva
and in the Mediterranean Sea. Published in: Arch. Sci., vol. 65, p. 157-164. Download: infoscience.epfl.ch, accessed March 2015.
18
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Evidence of artificial pollutants found in groundwater shows that, despite improvement in sewage treatment
and measures to limit the use of certain substances soil and groundwater ecosystems are not free from
artificial contamination with chemical and pharmaceutical residues.

Figure 7: Nitrogen balance of agricultural land (2012). Amount of nitrogen inputs and uptake from agricultural soil
(according to the Organization for Economic Co-operation and Development (OECD) method).

Figure 8: Phosphorous levels in selected lakes.

Figure 9: Pesticide residues in groundwater (2011) Share of measuring stations with excessively high concentrations, by main land use.

5.3

Alien invasive species

So far, few invasive alien species impact agriculture: Many weeds cause problems in agriculture, but
only 20 % of them are neophytes. In fact, most neophytes are not directly related to agriculture and colonise
arable land more or less accidentally. Exceptions include some invasive alien plants, such as the Ragweed
(Ambrosia artemisiifolia) and the Narrow-Leaved Ragwort (Senecio inaequidens), which invade and threaten
10

arable land. Ambrosia artemisiifolia affects human health due to its highly allergenic pollen. Other neophytes,
e.g. the Velvetleaf (Abutilon theophrasti), are noxious but do not seem to threaten biodiversity. In addition
to neophytes, a small number of neozoa can also cause agricultural problems; for example, the Asian Lady
Beetle (Harmonia axyridis) or the Spotted-Wing Drosophila (Drosophila suzukii).
Presently, the impact of invasive plant species occurring in Swiss forests is locally limited: Only the
forests in Canton Ticino (southern Switzerland) are affected by laurel cherry (Prunus laurocerasus) or the
Chusan palm (Trachycarpus fortunei). Another invasive species, the Kudzu (Pueraria lobata) is an increasing threat to the forest in the South of Switzerland, covering trees totally. Their spread is influenced by
proximity to settlements and rivers, high temperatures and sparse or disturbed forests.
Surface waters are heavily affected by high densities of invasive alien species: Inland waters and
habitats influenced by water (alluvial zones, fens and mires) have an average proportion of alien species,
but those species occur in much higher densities than observed in other ecosystems, thus severely threatening the native flora and fauna. The Rhine River is especially affected by alien species. They (mainly crustaceans and molluscs) dominate the Rhine in terms of total abundance and account for 80 % of the total
biomass. Fallopia japonica damages native riparian communities by reducing light availability, through the
alteration of the soil environment and through the release of allelochemicals. Prolific rhizome and shoot
growth can damage foundations, walls, pavements, and drainage works, and causes flood hazards by increasing resistance to water flow and damaging flood prevention structures.20

5.4

Climate change

A moderate warming of less than 2 to 3 °C would have an overall positive effect on Swiss agriculture:
The productivity of meadows and the potential crop yield of many cultivated plants will increase as a result
of the longer vegetation period, provided that the supply of water and nutrients is sufficient. Livestock farming
will profit from this as well. On the other hand, water supply will decrease in summer, weeds and insect
attacks will occur more often and damage caused by extreme events will increase. Through the suitable
choice of cultivated plants, cultivation methods and management, agriculture in Switzerland will be able to
adapt to a moderate rise of 2 to 3 °C of the mean temperature by 2050. The increase in heat waves and
drought periods is problematic. Furthermore, more frequent precipitation events will aggravate soil erosion.
The demand for irrigation will increase in many regions. These risks may be reduced by diversification of
farms and higher insurance cover.
The impacts of future climate on forests will strongly differ between sites: While it is evident that climate scenarios with larger changes in temperature and precipitation will affect forests more strongly, forest
vulnerability also depends on current site conditions and current stand properties. Empirical evidence and
simulation studies suggest greatest changes for sites where forest growth is currently limited by water availability or low temperature, i.e., at the lowest and highest elevations of the current forest distribution in Switzerland.
Impacts of global warming on aquatic ecosystems and fishery cannot be assessed yet: The increase
in water temperatures (Figure 10) will have unexpected effects on aquatic ecosystems, which, however, cannot yet be assessed. In lakes, the warming will lead to more stable concentration stratification and to a

20

European Network on Invasive Alien Species (NOBANIS): Factsheet for Fallopia japonica; www.nobanis.org, accessed February 2015.
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decrease in oxygen content in the deep water. This will increase the risk of oxygen deficiency in mesotrophic
and maybe also in oligotrophic lakes.
Climate change first affects species diversity at lower and higher altitudes: According to scenarios for
climate change impacts in Switzerland, many of the most widely distributed species in Switzerland will be
affected by changing climate by 2090. Turnover in species composition among these species will be substantial, both in the low lying cantons and in mountain areas, and most pronounced at about 2000 m of
elevation.

Figure 10: Temperature of watercourses

5.5

Policy

The main policies governing biodiversity for food and agriculture are introduced in chapter 7 of the present
report (i.e. Agricultural Policy 2014-2017, Forest Policy 2020, Fisheries Management, Swiss Biodiversity
Strategy).

5.6

Innovation

Innovations developed at universities, research institutes and/or NGOs (Box 1) significantly contribute to the
development of agriculture, forestry and fisheries. For instance, an innovative approach to enhance biodiversity on farmland, the so called “credit point system (CPS)” 21 was developed to assess the efforts of
farmers for biodiversity at the farm-level.
Farmers can “score points” by applying 34 different habitat management options, related to the maintenance
of areas dedicated to the promotion of biodiversity (see chapter 7.1), their practices on arable land (e.g.
over-winter cover crops, no herbicides) and on grassland (e.g. no silage in intensive grassland). A point
score is returned which is a proxy for all biodiversity efforts.
According to a study on 133 farms (2009-2011 period), scored points seem to be positively correlated with
the majority of biodiversity outcome indicators, such as plant, grasshopper, butterfly and bird richness and
21
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density. The credit points explain a substantial proportion of the variation in 13 out of 19 indicators, although
not for Red-List species.

Box 1: Reconciling traditional agricultural practices with biodiversity conservation and
gastronomy
Since the 60s, old varieties of prunes, despite their exquisite taste, have gradually been driven out of the
market in favour of new varieties with a larger fruit size and requiring less care. In consequence, the
traditional standard fruit gardens of the Tafeljura region are abandoned and eventually disappear, thus
changing the landscape and compromising the survival of wildlife relying on this agro-ecosystem.
Slow Food Switzerland has taken interest in safeguarding this traditional landscape and encouraged local
small-scale producers to develop new products based on the traditional prune varieties
“Hauszwetschge”,”Bühler” and “Fellenberg”. Today, these products, e.g. a tartlet with prune filling or a
kind of chutney named “Prune d’Or”, are successfully marketed not only at a local scale but also nationwide by a major Swiss distributor.
Due to the collaboration within the Slow Food Presidio, farmers and small-scale producers can increase
their incomes and the traditional landscape, including numerous species of birds and bats, has a chance
to persist.
www.slowfood.ch

6 Management of biodiversity for food and agriculture
6.1

Practices considered to favour biodiversity for food and agriculture

Important efforts are deployed to ensure that biodiversity for food and agriculture is used sustainably. Major
programmes are implemented for instance at the landscape level for the conservation of agricultural lands,
including its highly important micro-structures, at the economic level to ensure food supply and at the social
level to secure livelihoods of farmers, foresters and fishermen.
Integrated Plant Nutrient Management (IPNM): The organisation IP-SUISSE is a union of Swiss farmers
who ensure good standards for the protection of environmental resources and animal welfare. About 20´000
of the totally 60´000 Swiss farms follow the IP-SUISSE guidelines in some or all of their production sectors
and are certified with the quality label, the "ladybug label".
Integrated Pest Management (IPM): Switzerland's agriculture is oriented towards sustainability and encourages practices respecting the environment, such as regular crop rotation, use of resistant plants, processes favouring the presence of beneficial organisms. Incentives are in place for restricting the use of plant
protection products, e.g. to obtain direct payments within the framework of the "Proof of Ecological Performance (PEP)". Currently, an action plan aiming at further reducing negative impacts of pesticides on human
health and the environment is being elaborated.
To prevent the contamination of waterbodies by plant protection products, the use of these products is subject to certain prohibitions and regulations. For instance, the use of plant protection products is prohibited in
natural reserves, reed beds and marshes, in surface waters and in a 3 m wide margin alongside these
waters, hedges and in forests etc.
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Landscape management: There are a multitude of legal and strategic/programmatic instruments for the
management of the landscape, such as the label “Regional Nature Park” (Box 2).
Sustainable soil management practices: Soil is a scarce resource in Switzerland. Soil is of major importance for food production, erosion protection, regulation of nutrient and hydrological cycles, filtering out
of pollutants and basis for residential and infrastructural building projects. Each of these functions has a
societal value, which must be considered when weighing the different land use options.

Box 2: The label “Regional Nature Park” – an opportunity for initiatives showcasing the role of
biodiversity for food and agriculture
Swiss Regional Nature Parks are characterised by their scenic beauty, rich biodiversity and valuable cultural heritage. These values should not only be preserved and enhanced, but also utilised to develop the
region sustainably.
Since 1 December 2007 the legal basis for the creation of Regional Nature Parks in Switzerland has been
in place. The Federal Office for the Environment (FOEN) awards the park label for a period of ten years to
parks that fulfil all federal requirements. Products and services from these parks which meet particular
requirements can be awarded with a product label by park authority. Since 2007, 14 Regional Nature Parks
have been set up.
The creation and development of a park is based and driven on the conscious decision of the local population to pursue a course of sustainable economic and social development in their region. This development
should be in tune with local natural and landscape values, and at the same time maintain an outlook for the
local inhabitants and future generations.
A Regional Nature Park can offer many benefits to the local population. These might include encouraging
innovative methods of caring for the cultural landscape for farmers, foresters and fishermen, developing
marketing strategies for the sale of regional products, or helping to market natural attractions for the tourism
sector. Such activities extend a park’s value-added chain and create additional value. They help to
strengthen the positioning of a region to ensure that existing jobs are maintained and new ones created.
The strong commitment of the local population to develop the region sustainably could provide an opportunity for collaborative approaches to develop initiatives showcasing the role of biodiversity for food and
agriculture within Regional Nature Parks.
www.swiss-parks.ch

Organic agriculture: Compared to conventional agriculture, organic farming provides substantial benefits
for the conservation and sustainable use of biodiversity. Depending on the altitude at which they are located,
organic farms possess between 46 % and 72 % more surfaces close to their natural state than non-organic
farms. On agricultural surfaces managed organically, 30% more species with 50% more individuals are
observed.22
Low external input agriculture: Within the framework of the Swiss Agricultural Policy 2014-2017 (see page
16), the support of extensive grain and rapeseed production practiced without the use of growth regulators,
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fungicides, insecticides and chemical synthesis stimulators of natural defences was extended to the cultivation of sunflowers, peas and field beans entitled to contributions like those of cereals and oilseed rape.23
Reduced impact logging: Close-to-nature forest management is practiced throughout Switzerland’s forests. The trend recorded for different indicators of the ecological quality of forests ecosystems like structural
diversity, volume of standing and lying deadwood, natural regeneration, as well as breeding birds is in a
satisfying state.

6.2

Practices negatively impacting ecosystems (including agricultural ecosystems)

Over-use of artificial fertilizers or external inputs: Today fertilisers are used more efficiently and are
more targeted towards plants’ needs than 15 to 20 years ago. Despite improvements, the balance between
input and uptake is not even. In 2012, the balance showed an average annual surplus of still 57 kg of nitrogen
per hectare of agricultural area (including summer pastures). The phosphorus surplus was 2 kg per hectare.
The surplus of nitrogen and phosphorus turned into a potential pollutant negatively affecting ecosystems
and environmental resources.
Over-use of chemical control mechanisms (e.g. pesticides, herbicides, veterinary drugs, etc.): Between 1990 and 2005 the quantities of plant protection products sold declined by 40%. This reduction, however, is not necessarily associated with a reduction in environmental impact: the old products have been
replaced with new, more effective ones, which are used in smaller quantities. The environmental impact is
not necessarily lower than in 1990.
Since 2006, a complete record of sales of plant protection products is made. In 2012, 10% less herbicides
and 1% more fungicides have been sold than in the previous year.
The amount of antibiotics sold in veterinary medicine has decreased since in 2008. In 2012, a total of
57 tonnes were sold. This represents a decline of 8% compared with the previous year 2011.
Practices leading to soil and water degradation: Soil compaction is a major disturbance associated
with the use of heavy machines on wet soils, be it in agriculture or forestry. This occurs, for instance, when
harvesting root crops in late autumn (e.g. fodder beet or sugar beet) on wet soils.
Other issues of concern are nutrient leaching and soil erosion by heavy rains. Certain crops like maize or
grapes with wide planting distance and no undercover sowing are exposed to nutrient leaching and soil
erosion by heavy rain.
Intensive grassland management (nutrient inputs, more frequent and earlier mowing, silage making,
mowing with conditioner, more intensive grazing): Intensive grassland management includes higher
nutrient inputs, more frequent and earlier mowing, silage making, mowing with conditioner and more intensive grazing. Agricultural intensification leads on the one hand to systems that are more productive and on
the other hand, to negative effects on associated biodiversity (biological diversity associated with different
supporting and regulating ecosystem services within production systems or of importance to them), biodiversity for food and ecosystem services. Until some years ago, negative effects of agricultural intensification
have mainly been observed in lowland areas. Since a couple of years, however, meadows and pastures in
mountainous areas are being managed more and more intensively as well.
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7

The State of Interventions on Biodiversity for Food and Agriculture

7.1

Agricultural Policy 2014-2017

Switzerland adopted a new agricultural policy for 2014 to 2017. This policy foresees different instruments
for strengthening the sustainable use and conservation of biodiversity food and agriculture. The priority for
the implementation/operationalization of the agricultural policy lies within a new direct payment system. In
order to receive agricultural direct payments farmers in Switzerland have to adhere to certain ecological
requirements, which are summarised under the term ‘Proof of Ecological Performance’ (PEP). The PEP
includes a balanced use of fertilisers, an adequate share of biodiversity acreages, a planned and strict crop
rotation, an adequate soil protection, a particular choice and application of pesticides as well as adequate
livestock farming. If these requirements are not met, the agricultural direct payments will be shortened or
not granted.
The revision of the agricultural direct payment system through the new agricultural policy contributes significantly to the promotion of species and habitat diversity in agriculture (Box 3). Direct payment instruments
to promote biodiversity are increased and better in tune with the goals of the new policy. Furthermore, there
is a more efficient implementation of the Federal Act on the Protection of Nature and Cultural Heritage concerning biodiversity. Therewith the agricultural policy 2014-2017 constitutes a very important component of
implementing the Swiss biodiversity strategy.

7.2

Forest Policy

The national Forest Policy 202024 has been developed and approved by the Swiss Government on August
31st in 2011, with the objective of safeguarding sustainable forest management and providing favourable
framework conditions for an efficient and innovative forest and timber sector. It includes a vision until 2030,
targets to be achieved until 2020 including measurable indicators, strategic approaches as well as legal and
financial implications. In order to achieve the objectives of the forest policy, there are three strategic approaches required:
1. Close-to-nature forest management - following the legal requirements - on the total area of forests with
harvesting operations;
2. Continuation in establishing protected areas within the cantons (8% till 2020) and enhancement of forest
biodiversity in priority areas through promotion of diverse forest structures, old stands, dead wood and
specific species;
3. Definition of regional qualitative and quantitative biodiversity targets including the establishment of a financial incentive system for the services of the forest operators.
Currently monitoring tools are being developed by the Federal Office for the Environment to measure the
progress of implementation of the Forest Policy 2020 in order to achieve the targets set. Furthermore, as
part of the implementation of the Forest Policy 2020, the Confederation has developed an action plan in
2012 in collaboration with the cantons and with the participation of other concerned stakeholders. The action
plan includes approximately 100 federal measures to be implemented in different stages. The progress on
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FOEN (ed.) 2013: Forest Policy 2020. Visions, objectives and measures for the sustainable management of forests
in Switzerland. Federal Office for the Environment, Bern: 66 p. Download: www.bafu.admin.ch (accessed November 2015)

16

implementation of these measures is reported on the website of the FOEN in a list comprising the measures
implemented more than 80%.25

Box 3: The new direct payment system 26
Cultural landscape contributions: Direct payments for the maintenance of cultural landscapes pose an
incentive to prevent further overgrowing and/or increasing forestation in order to preserve the use of alps
in summer for livestock keeping and to conserve areas with high floristic and biodiversity quality in the
alps.
Food supply contributions: Included in direct payments for sustaining the production capacity in case
of supply shortage, is an additional contribution for open agricultural cropland and permanent crops. Especially in mountainous and hilly areas a gradation depending on the production intensity is undertaken.
In case of perennial ley farming containing biodiversity acreage, half the basis contribution is paid.
Biodiversity contributions: Biodiversity contributions for maintaining and promoting species diversity
include contributions for ecological compensation, biological quality and linking of habitats. Hereby especially the quality of biodiversity shall be promoted through the differentiation of quality levels, the increase
of contributions for valuable areas due to their quality and the repeal of contribution digressions for areas
including linking of habitats in mountainous areas. Furthermore, linking contributions shall display an incentive for an adequate cultivation in order to meet the requirements for linking habitats of target and
indicator species. Moreover, a distinct designation of biodiversity acreages contributes to the Swiss ecological infrastructure of natural and nature-oriented habitats and structures.
Landscape quality contributions: The landscape quality contribution attainments stimulate the conservation and the evolution of diversity and the quality of cultural landscapes. Thereby synergies with habitat
linking projects shall be used under consideration of regional conditions in order to protect the diversity of
landscapes and their attractiveness of Switzerland as e.g. a common tourist destination, which also serves
as a benefit for biodiversity.
Production system contributions: Through the production system contribution, types of production,
which are in harmony with nature and are environment and animal friendly, are promoted. This includes
for instance organic farming, extensive production of crops, as well as animal friendly high welfare housings and regular exercise possibilities.
Resource efficiency contributions: For the promotion of resource efficient techniques such as pollution
controlling procedures for slurry application, careful soil cultivation and precise procedures in pesticide
application, resource efficient contributions are paid.

7.3

Fisheries management

Sustainable management of fish stocks is supported through a comprehensive set of acts, strategies and
programmes, e.g.:
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OFEV: Politique forestière fédérale - Réalisation des mesures; www.bafu.admin.ch, accessed February 2015.
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The revised act on the protection of water, which entered into force on 1 January 2011, defines objectives
for the development of Swiss waters up to 2100 (Strategy Water 2100):27
1. Near-natural watercourses with natural fluvial dynamics (i.e. morphology, connectivity, flow regime, sediment regime) and heterogeneity as well as natural still waters (river banks) are to be preserved and
restored. This ensures that the waters are inhabited by site-specific organisms in self-reproducing populations.
2. Waters are self-regulating and resilient in order to sustain ecosystem services in the long term (e.g. clean
water supply, provision of habitat for flora and fauna, creation of leisure areas, groundwater recharge,
the presence of species used for food).
3. Waters are formative, natural elements of the landscape. In restoration projects, an emphasis is placed
on alluvial zones and near-natural banks as a prerequisite for the promotion of national priority species.
The federal provides financial resources for the ecological management of river corridors. This financial
support is facilitated through agricultural direct payments and revitalisation projects linked to flood protection.
Additional funding is provided by the cantons.
Further projects and programmes include:
• Integrated Water Resources Management (IWRM) plans are implemented in Switzerland on river basins
at national and trans-boundary levels.
• Guiding principles for Swiss watercourses - Promoting sustainable watercourse management 28 emphasize i) adequate space for watercourses, ii) adequate water flows and iii) adequate water quality.
• The programme “For the vitality of our fish: A programme in ten points”29, adopts an integral approach
by addressing the following issues: I) adequate space for watercourses, II) improved and interconnected
habitats for fish, III) combined measures for ecology and flood control, IV) hydropower use to take into
account the preserving of fish fauna, V) river banks to be as large as possible, VI) wastewater treatment
adapted to new challenges, VII) careful and targeted use of pesticides, VIII) measures to combat fish
diseases, IX) restocking if, but not more than necessary, and X) management of fish-eating birds, in
collaboration with stakeholders.

7.4

Swiss Biodiversity Strategy

Switzerland is characterised by a high diversity of natural habitats. The observed diversity is in part due to
the spatial and climatic variability as well as the diversity of bedrock and soil properties, combined with
human activity. Especially in mountainous regions, traditional extensive agricultural practices have created
a multitude of microstructures (e.g. dry stone walls) and biotopes (e.g. hay meadows) that provide habitats
for many species.
On 25 April 2012, the Federal Council adopted the Swiss Biodiversity Strategy (SBS), which was developed
in light of the Global Strategic Plan for Biodiversity and its Aichi Biodiversity Targets, with a special focus on
mainstreaming biodiversity and on ecosystem conservation. The Swiss biodiversity strategy includes ten
priorities:
27
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1.

the sustainable use of biodiversity;

2.

the development of ecological infrastructure;

3.

the improvement of the conservation status of national priority species;

4.

the conservation and promotion of genetic diversity;

5.

the evaluation of financial incentives;

6.

the recording of ecosystem services;

7.

generation and dissemination of knowledge;

8.

promotion of biodiversity in settlement areas;

9.

strengthening of international commitment; and

10. the monitoring of changes in biodiversity.
At the same time as the Swiss Biodiversity Strategy was adopted, the Federal Council mandated the FOEN
with the development of an action plan detailing the steps to achieve each strategic goal of the Swiss Biodiversity Strategy.

8 Summary of findings of the Swiss Country Report
The Country reports for “The State of the World’s Biodiversity for Food and Agriculture” are the starting
points for a process lead by the FAO, which will result in a global overview documenting the state and trends
of biodiversity for food and agriculture and of its conservation and use in an integrated way. The global report
will provide the basis for the development of an integrated framework to upscale the maintenance and sustainable use of biodiversity for food and agriculture by, among others, providing information on strategies,
actions and practices that can enhance the multiple benefits that biodiversity provides to production through,
for example, sustainable intensification.
The aim of the country reports is to bring together knowledge on the state and trends of the world’s biodiversity for food and agriculture, to identify major drivers and their impacts on biodiversity in and around
production systems, to document the state of institutional settings and of the provisions/measures in place
in favour of the conservation and sustainable use of biodiversity for food and agriculture, including lessons
learnt.
Switzerland’s Country Report highlights major achievements in implementing the policy framework include
the good prerequisites for the conservation of plant an animal genetic resources, the close-to-nature forest
management securing habitats for many species of associated biodiversity or the reduction of pollution and
nutrient inputs into lakes, thus supporting the health of the ecosystem.

The Country Report also reveals significant knowledge gaps:

What is the contribution of diversity to agricultural production?
How can the benefits from diversity be enhanced and managed sustainably?

Indeed, scientific evidence as well as intuitive knowledge of practitioners on the role and importance of
ecosystem services is available. However, this knowledge has only explicitly and comprehensively been
integrated into the forest policy so far. In the sectors livestock, crops and mixed, there is a huge potential to
build on the services provided by diversity to work towards sustainable agricultural production. To do so,
further research on the quantitative effects of ecosystem services on agricultural production as well as on
19

impacts of management practices on the services is needed. The already existing as well as the expected
outcomes need to be translated into management recommendations and be integrated into the policy framework.
An additional significant gap is lack of knowledge on status and trends of microorganisms. These organisms
play an important role for the provision of supporting ecosystem services that are at the basis of agricultural
production, such as water purification, waste treatment, nutrient cycling, soil formation and gas regulation.
In conclusion, it can be claimed that the multifunctional approach adopted by Switzerland significantly contributes to a more sustainable agriculture, forestry as well as fisheries, even though significant efforts are
needed for implementing and further developing the existing policy framework and to bridge the knowledge
gaps identified in the Country Report.
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