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Switzerland has 91 “moorland landscapes of
national significance and remarkable beauty”, the
only landscape type to enjoy constitutional protec-
tion (since 1987). According to the official definition
of the Swiss Nature and Cultural Heritage Protec-
tion Act (NHG) “a moorland landscape [is] (...) a
near-natural landscape that is strongly characterised
by moors. Its moor-free sections are closely interre-
lated with the moors in an ecological, visual, cultural
or historical sense” (Article 23b §1 NHG). Accord-
ing to this definition, moorland landscapes do not
consist solely of moors (which usually account for
only a small proportion of a moorland landscape),
but also moor-free sections, which are usually
strongly influenced by man. The protected moorland
landscapes are therefore not natural landscapes, but
near-natural cultural landscapes, more or less
strongly influenced by man. In spite of their protec-
tion under the constitution, their preservation, which
is also the preservation of visual, cultural and histor-
ical values, is by no means secure: over-use, under-
use, insufficient maintenance of buildings as well as
the sum of small, damaging interventions constitute
a looming threat on moorland landscapes'.

The Swiss view of a moorland landscape as a
near-natural cultural landscape is a unique expres-
sion of a holistic perception, in that the combination
of natural, near-natural and cultural elements is per-
ceived and acknowledged as acsthetically attractive.
This specific perception fuels the attempt to preserve
these landscapes with the aid of legal measures, and
shapes a corresponding research perspective on
moorland landscapes as cultural landscapes that have
long been influenced and used by man. The character
of the moorland landscapes of national significance
has, for the most part, been shaped by centuries of
human use, especially for agriculture and forestry,
and the respective infrastructure.

This holistic understanding of moorland land-
scapes contrasts with biological or landscape ecol-
ogy definitions, according to which several
interrelated moor biotopes form a moorland land-
scape®. This approach studies the biological and eco-
logical functions of moorland landscapes, especially
as habitats for flora and fauna. Accordingly this
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viewpoint only includes some of the aspects that
make moorland landscapes nationally protected ob-
jects in Switzerland.

As our research shows, Swiss moorland land-
scapes are important to socicty in many ways. A dis-
tinction can be made between material and
non-material aspects of their significance’: moorland
landscapes are used in farming and forestry, for hunt-
ing, for military purposes and for tourism. They
serve as locations for infrastructure, such as paths
and roads, buildings and electricity lines (material
significance). They also have a symbolic or non-ma-
terial significance: they serve as sources of inspira-
tion and knowledge (e.g. literature, art, research),
also having an important emotional and aesthetic
role (e.g. recreation, leisure).

There are different driving forces behind this
wide range of significance that moorland landscapes
have for man. This study focuses on the economic
and technological driving forces that shaped the
moorland landscapes in the past and the ones that are
active today, the ones that are a potential threat to
them, at the same time helping to secure them. One
of the aims of this study is to identify these driving
forces. Adapted economic and technological inno-
vations and new forms of use that contribute to the
preservation of moorland landscapes will also be ex-
amined. The statements made in this study refer to
Swiss moorland landscapes in general or, especially
in the discussion of the typically natural, near-natural
and cultural elements, to the local and regional level,
based on the example of the UNESCO Biosphere
Entlebuch (UBE) (fig. 1).

The origins of Swiss moorland landscapes — eco-
nomic and technological driving forces

If we ignore the classical natural factors in the
emergence of every type of landscape, the natural
origins of most Swiss moorland landscapes mostly
belong to the period since the end of the last Ice Age,
about 10,000 years ago. As the glaciers retreated
they left many hollows and impermeable soils be-
hind. Moors developed in damp locations over thou-
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Fig. 1: Protected moorland landscapes of national significance in Switzerland and the location of the UNESCO Biosphere

Entlebuch (UBE) (Cartography: R. Tillmann).

sands of years, and with them natural moorland land-
scapes. When the first large-scale forest clearing
began in the lowlands and some valleys ca. 3,000
years ago, and the soils were increasingly used as
pastures and meadows, extensive man-made fens de-
veloped. This process of fen creation continued into
the 19" century and meant that, until the period of
major improvements (from the mid-19" century on),
a large proportion of the productive land in Switzer-
land consisted of natural or culturally formed moor-
land landscapes‘.

An example of the late origins of fens, in par-
ticular, and moorland landscapes as defined in Swiss
law, in general, is the deforestation for the acquisi-
tion of firewood for glass-making and charcoal pro-
duction that took place from the 1720s to the 1860s,
and the subsequent use of these areas as pastures and
meadows in the Flihli-Sérenberg area of the UBE
(fig. 2). This affected the two largest moorland land-
scapes in Switzerland. The cultural influence on
these moorland landscapes is correspondingly re-
cent, from 150 to just under 300 years old (fig. 3).
The other parts of the moorland landscapes in Entle-
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buch are also relatively young. Comprehensive set-
tlement of the UBE began about 800 years ago and
was only completed in the 18" and 19" centuries.
The moorland landscapes in Entlebuch, which are
all strongly culturally influenced, have a correspond-
ingly short history.

The demand for wood for energy and as a
building material, as well as the demand for land for
pastures and meadows, were the main economic
driving forces for the development of culturally
formed moorland landscapes in Switzerland as late
as the 19" century. The contemporary state of tech-
nology in agriculture and forestry has led to the de-
velopment of many moors and prevented existing
moors from being destroyed.

Damage and destruction of moorland landscapes
from the 18" century until the development of
moor protection measures

While various human uses made a major con-
tribution to the creation and spread of moorland
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landscapes well into the 19" century, other
uses, such as the harvesting of fuel from
moors and improvement, led to the damag-
ing and even destruction of entire moorland
landscapes, starting as early as the 18" cen-
tury. With regard to economic and techno-
logical driving forces, four significant,
overlapping phases can be distinguished.
Firstly, the harvesting of peat from bogs as
a source of energy (ca. 18" to mid-20" cen-
tury), secondly, the phase of major improve-
ments  (mid-19" to mid-20" century),
thirdly, the phase of mechanisation and mo-
torisation of agriculture and production-ori-
Fig. 2: Former glassworks at Thorbach near Fliihli. Drawing made ented agricultural policy (since ca. the
between 1837 and 1869 (from: Emmenegger 1930, p. 108). mid-20" century) and, fourthly, the phase of
accelerated settlement and infrastructural
development since the middle of the 20™
century.

The phase of peat harvesting from

bogs for energy production
The destruction of central elements of
Swiss moorland landscapes, i.e. the bogs,
began in the 18" century, especially in
densely settled and increasingly deforested
arcas®: Population growth, and later, indus-
trialisation, led to a scarcity of the most im-
portant fuel of the time, wood. Although the
use of coal became more widespread, this
remained relatively expensive, especially
for the rural population. In the late 19" and

Fig. 3: Moorland landscape of Glaubenberg. In the foreground: S6- carly 20 century, the harvesting, drying,
renbirgli, which originated after deforestation to produce firewood storage and sal'e _Of peat developed from a
for glassworks (Photograph: Th. Hammer). subsistence activity to a trade (fig. 4). For a

long time, dried peat was “the coal of poor

families”.

Because of the growing scarcity of
wood as a source of energy in the first half
of the 20" century, new technological possi-
bilities (e.g. excavators, rail transport) and
governmental subsidies for peat harvesting,
the destruction of the bogs and moorland
landscapes accelerated, especially in the
Jura and the Swiss plateau (Mittelland)s.
Commercial and industrial peat harvesting
led to the creation of roads, harvesting in-
stallations and buildings, so that some parts

Fig. 4: Peat harvesting in Mettelimoos in the UBE. Photograph of of the moorland landscapes had quite a dif-
1918 (from: Huber 1994, p. 81). In 1918/19 alone, ca. 6,300 t. of ferent appearance from today.
peat were harvested in Mettelimoos. After the Second World War and with
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Fig. 5: Peat scar in Mettilimoos, UBE. Peat harvesting changed the landscape dramatically in many places. Today only
peat scars or isolated surviving turf sheds are still visible (Photograph: Th. Hammer).

the advent of mineral oil products as the main source
of energy, peat energy production became less im-
portant. Peat industry declined and ultimately van-
ished. Harvesting installations and buildings were
dismantled, and peat scars and unnatural surface
forms are the last remaining landscape evidence of
peat harvesting (fig. 5).

The phase of major improvements

While peat harvesting affected the bogs in
particular and only caused landscape change in spe-
cific locations, major improvement measures in
Switzerland from the 19" to the mid-20" century led
to a large-scale, extensive transformation of natural
moorland landscapes. During this period most rivers
in the lowlands, in the river deltas and in the valleys
were canalised, thus draining the large natural moor-
land landscapes. The successful correction of the
river course in the Linth Plain with the construction
of the Linth Canal between Lake Walen and Lake
Ziirich, in 1807-1816, served as a model for many
large-scale projects.

The draining of valley floors, as well as the
drainage and reclamation of pasture and arable land
began to be practised on a large scale. Similar meas-
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ures were undertaken in the side valleys. As a result
almost all of the natural moorland landscapes in
Switzerland vanished. Only a few small natural
moorland landscapes on lake margins, in river deltas
and floodplains and some isolated moor biotopes re-
main.

This situation dramatically altered the Swiss
moorland landscapes. The natural moorland land-
scapes in the lowlands and valleys virtually disap-
peared. What remained were the culturally formed
moorland landscapes, especially in hilly areas and
the Alpine foreland. The improvement measures af-
fected the plains and lowlands, and not the hilly re-
gions.

Some of the most important driving forces of
the improvement measures were the scarcity of
arable and pasture land, food, and space for settle-
ment and infrastructure for the growing and increas-
ingly prosperous population. Thanks to the
combination of technological driving forces (e.g.
steam engines, railways, excavators) and political
driving forces (e.g. federal and cantonal subsidies),
the landscapes in the valleys, plains and river deltas
took on an entirely new character. After thousands
of years of natural development, determined by nat-
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ural rhythms, they changed rapidly, within the space
of a few decades. It was particularly the elimination
of natural rhythms that had a central political motive:
improvement was meant to limit natural hazards,
such as flooding, and to fight epidemics, in order to
secure and expand the basis of livelihood for the
Swiss population.

One example of the large-scale projects is the
correction of the Jura watercourses between 1868
und 19737, This altered the so-called three-lake re-
gion around Lakes Biel, Murten and Neuchatel (the
Three Lakes) on an extensive scale, affecting several
hundred square kilometres. The correction of the
Jura watercourses, the largest improvement project
in Switzerland, involved the reduction of river levels
and groundwater levels, the alignment of the levels
of the three lakes, the construction of river canals
and weirs, a system of drainage channels, and the
reclamation of land for arable and pastoral farming
as well as for settlement and infrastructure. The com-
bination of drainage, soil improvement measures,
amalgamation of farms and estates, mechanisation
and motorisation, and the use of artificial fertilisers
meant that the largest and most natural moorland
landscapes in Switzerland were transformed into a
very modern, intensively cultivated agricultural
landscape within about a hundred years. What was
formerly the largest continuous moor arca in
Switzerland is now the country’s largest vegetable-
growing area.

The phase of agricultural mechanisation

and motorisation and production-oriented

agricultural policy

Production-oriented agricultural policy was
initiated during the Second World War and expanded
during the 1950s and 1960s. Only in combination
with this agricultural policy did the improvements
described above make widespread mechanisation,
motorisation and intensification in agriculture pos-
sible, not only in the Swiss plateau (Mittelland) and
in the valleys, but also in areas that were marginal
in agricultural terms and not affected by improve-
ments. The intensification of agriculture also began
to have an impact in the Jura and the Alpine foreland,
i.e. areas with culturally formed moorland land-
scapes: buying-in extra feed, straw, fertilisers, pesti-
cides and insecticides as well as the use of fertilisers
and pesticides caused livestock numbers and the pro-
ductivity of meadows, pastures and arable land to in-
crease. Roads and infrastructural buildings were
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expanded and improved, drainage measures were
carried out (especially close to farms and on easily
accessible fields), and intensive agriculture was also
introduced in mountainous moor areas. The intensi-
fication of farming began to change the moorland
landscapes and to threaten the remaining moors.

However, the production-oriented agricultural
policy also led to greater extensiveness in some areas
of farming. On some inaccessible, low-yielding land
there was a decline in extensive forms of production,
as well as maintenance work, which led to the de-
velopment of incipient scrub and forest encroach-
ment on the fens, as well as other types of landscape.
Overall the agricultural policy of the time, which
was motivated by the general boom in industry and
the service sector, created a threat to the remaining
moorland landscapes in Switzerland.

The reforms in agricultural policy since 1991,
with the introduction of ecological direct payments,
are intended to redress this threat, among other
things: ecologically valuable and unproductive arcas
— which include the man-made fens — are to be used
extensively, maintained and preserved with the aid
of direct payments, and thus removed from the reach
of market pressure for intensification or extension.

The phase of accelerated development of
settlement and infrastructure since the mid-
20" century
The fourth important phase in the damaging
and destruction of Swiss moorland landscapes is as-
sociated with the expansion of settlement and infra-
structure in rural areas since the mid-20" century.
The overall economic upheaval after the Second
World War changed more than agriculture. New
land-use forms appeared in rural areas. The most im-
portant new, developing land-use, leisure and recre-
ation, finds its expression in the rapidly growing
tourist economy. Hiking, skiing and demand for
newer outdoor activities, such as biking and snow-
shoe hiking, led to the expansion and intensification
of settlement and infrastructure, especially in moor-
land landscapes: the construction of second homes,
the improvement of existing roads and paths and the
construction of new routes, the development of ski-
lifts, chair lifts and cable railways, telephone and
clectricity lines, tourist huts, picnic areas and smaller
infrastructural installations, such as all types of sign-
posts, led to changes in the moorland landscapes.
One indicator that the moorland landscapes
outside the areas where major improvements took
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Fig. 6: Example of a natural element: Bog at Wagliseibo-
den, Habkern-Sorenberg moorland landscape, UBE (Pho-
tograph: D. Raemy).

Fig. 7: Example of a near-natural element with traditional
cultural elements: litter meadows in the Klein Entlen
moorland landscape (UBE) with disintegrating litter sheds
for litter storage, UBE (Photograph: R. Meili).

Fig. 8: Example of modern cultural elements: Stildili inn
in the moorland landscape of Glaubenberg with access
road, UBE (Photograph: Th. Hammer).
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place in the 1950s-1970s have changed dramatically,
can be found in the grounds for the non-inclusion of
238 landscapes in the inventory of moorland land-
scapes of national significance. Following stringent
analysis and evaluation of the original 329 potential
moorland landscapes of national significance, only
91 landscapes (with a total surface of 926 km? or
2.2% of the surface of Switzerland) were included
in the inventory. The main reasons for rejection have
to do with the intensification of agriculture and the
development of settlements and infrastructure in the
moorland landscapes.

Certain preliminary conclusions can be
drawn: within about one hundred years, major im-
provements, the intensification of agriculture and the
expansion of settlements and infrastructure meant
that while in the mid-19" century moorland land-
scapes covered a quarter to a third of the surface of
Switzerland®, by the end of the 1980s only ca. 2.2%
of the country was covered by the remaining moor-
land landscapes, i.e. at that time, they represented
only 7-9% of the original surface.

Elements that are worth protecting according to
the conservation laws of moorland landscapes

Since improvement measures, the intensifica-
tion of agriculture and the changes in settlement and
infrastructure particularly affected the Swiss platcau
(Mittelland), the valley floors and arcas visited by
tourists, moorland landscapes in the rural, thinly
populated and inaccessible hills of the Jura and the
Alpine foreland were most frequently preserved in
the sense of the legal definition of moorland land-
scapes that are worth protecting. These are also the
areas that were included in extensive agriculture at a
relatively late stage, often only in the context of the
population growth in the 18" and 19" centuries. Thus
many of the protected moorland landscapes, together
with the elements they contain that are considered to
be worth preserving, are fairly young. A typical ex-
ample of this development is provided by the moor-
land landscapes in the UBE.

Moorland landscapes of national significance
contain three distinguishing groups of elements: nat-
ural, near-natural and cultural.

- Natural elements are those clements that
were created without the influence of man,
e.g. natural fens, bogs, rock formations, sur-
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face forms and natural watercourses/water
bodies (fig. 6).

- Near-natural elements include pastures,
meadows, timber forests, hedges, fruit trees
and fens created and maintained by human in-
fluence. Typically, near-natural elements were
created by human uses and continue to exist
because of maintenance measures. However,
natural processes continue to have central sig-
nificance for the condition of these elements
(fig. 7).

- Natural processes also affect the third
group of elements, cultural elements, but
these natural processes are not utilised; on the
contrary, as far as it is possible, they are sup-
pressed (e.g. prevention of the natural erosion
of paths). Paths, roads, telephone and electric-
ity lines, agricultural buildings, such as hay
barns and houses, as well as tourist facilities
such as restaurants and hostels, and/or mili-
tary infrastructure are cultural elements to be
found in many Swiss moorland landscapes

(fig. 8).

However, not all natural, near-natural and cul-
tural clements of Swiss moorland landscapes benefit
from protection. Only the clements that contribute
to the desired character of the landscape in question
do. In principle all moors of national significance are
protected. All other important clements that are
worth preserving are listed in the inventory descrip-
tion for each moorland landscape.

Threats to the moorland landscapes since
the beginning of their legal protection

The acceptance of the petition for the
protection of moorland landscapes of national
significance in 1987 does not, however, mean
that moorland landscapes can also be pre-
served in their entire, historically evolved indi-
viduality. The current threat to the moorland
landscapes is no longer due to large-scale in-
frastructural projects, or a marked intensifica-
tion of agriculture, but to the sum of many
looming changes®. This includes selective and
gradual changes in agricultural and forestry
uses, as well as slight over- or under-use of
fens, the decay of historical buildings and fenc-
ing, extensions to and new uses of existing
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buildings, infrastructural improvements (e.g. paths,
roads, skiing facilities) and many small-scale, often
unconscious interventions, such as the filling-in of
dolines or the levelling of rough areas. There are also
external effects, such as the use of fertilisers outside
the moors, which can adversely affect the moors
through run-off, or long-term effects of interventions
in the past, e.g. drainage measures. Traditional cul-
tural elements, such as the haystacks, which were
formerly raised in order to store litter, are only used
as museum pieces today (fig. 9).

Comprehensive evaluation commissioned by
the federal authority responsible for moors 20 years
after the introduction of moor and moorland land-
scape protection confirmed these general trends!.
Although moor area loss (bogs, transitional moors
and fens) was practically stopped (there was a de-
cline of only 1% between 1987 and 2007), the qual-
itative decline of moors continued, especially
because of drying out (due to drainage ditches and
pipes that failed to be dismantled), scrub encroach-
ment and reversion to forest, as well as fertiliser
input from neighbouring fields. As a result of further
drying out, around 10% of the areca of bogs was lost.
These are now reclassified as fens. Experts consider
more than half of the newly erected buildings and
circa two thirds of the newly made paths and roads
to be detrimental to conservation aims.

It is quite a challenge to recognise and prevent
the insidious changes that threaten the character of a
moorland landscape. One possibility is to encourage
technological and economic innovations that con-
tribute to the preservation of the moorland land-
scapes.

Fig. 9: Haystack near Sorenbirgli in the moorland landscape of
Glaubenberg (Photograph: Th. Hammer).
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Technological and economic innovation as an op-
portunity for the preservation of moorland land-
scapes

On the one hand, moorland landscapes are
threatened by technological and economic change.
On the other hand, technological and economic inno-
vations can also help to preserve moorland land-
scapes and, with them, cultural heritage. The
findings of the research project show that it is possi-
ble to differentiate between the material and non-ma-
terial significance of moorland landscapes, as
mentioned in the introduction, and these types of sig-
nificance can point to potential for technological and
economic innovations'': namely (a) the production
of goods, (b) land-use, (c) emotional significance
and (d) spiritual inspiration and insight, which can
all contribute, directly or indirectly, to the preserva-
tion of moorland landscapes:

(a) Inmoorland landscapes, many agri-
cultural and forestry products are created,
which not only generate income but also make
an essential contribution to the maintenance
of what is usually an indispensable land use.
Technological improvements (e.g. adjustment
of mowing machines to avoid producing scars
on fens), the production of high quality goods
(e.g. cheese, fruit products such as schnapps)
and direct marketing of these products can
help to promote specialised uses and thus to
preserve the moorland landscapes.

(b)  There is a degree of change taking
place in land use. Agricultural and military
uses are declining, while leisure and recre-
ational uses are increasing. There are services
that do not require major new infrastructure,
that make better use of the existing infrastruc-
ture that deserves to be preserved, while gen-
erating extra income for the people running
them. They can also contribute to the preser-
vation of moorland landscapes. Examples in-
clude moorland landscape paths, field trips,
farm holidays (agro-tourism) and training
weeks in moorland landscapes.

(c) At the same time the emotional sig-
nificance of moorland landscapes is changing.
Until recently, moorland landscapes were seen
as worthless landscapes, sometimes inspiring
fear and unease. Today, however, they are in-
creasingly perceived as valuable landscapes
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in terms of ecology, aesthetics and cultural
heritage”. This new perception influences
recreational and educational tourism in the
broadest sense, as well as the conservation of
cultural landscapes and their exploitation; so
much more so as different groups in the pop-
ulation see the moorland landscapes as an im-
portant part of their cultural heritage, defining
their identity.

(d)  Last but not least, moorland land-
scapes are sources of inspiration and insight.
Art and culture in the landscape (e.g. land
art/art in nature, cultural routes/paths) and ed-
ucational tourism facilities can also contribute
to the preservation of moorland landscapes.

As the only systematically protected cultural
landscapes in Switzerland, moorland landscapes are
an interesting and recognised element of Swiss cul-
tural heritage. Technological and economic innova-
tions, if specially adapted, are not only possible, but
essential. Extensive forms of land use and mainte-
nance, as well as the natural, near-natural and cul-
tural elements that are considered to be worth
preserving are to be saved and used in the future.
There are also other areas where innovations that are
meant to fulfil the aims of moorland landscape con-
servation are conceivable: e.g. innovations in institu-
tional regulations, which are described in a separate
report” and are not discussed here.

After the retreat of the glaciers ca. 10,000
years ago, extensive moorland landscapes developed
in Switzerland on the Swiss Plateau, in river deltas
and in the valleys. In the course of large-scale im-
provements in the 19" and 20" centuries, the major-
ity of these moorland landscapes were utilised for
agriculture and settlement. That is why there are no
natural, primeval moorland landscapes left in these
areas. The marginal hilly regions on the Jura and the
Alpine foreland were not severely affected by these
changes, as they were settled and subjected to exten-
sive farming relatively late. This extensive agricul-
tural use shaped the character of the Swiss moorland
landscapes with their natural, near-natural and cul-
tural elements that arc worth preserving, which have
been protected since 1987. These are remnants of
those landscapes that partly survived the intensifica-
tion of farming as a result of the industrially oriented
agricultural policy since the 1950s.
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The protected moorland landscapes are near-
natural cultural landscapes and provide historical ev-
idence of technologically and economically outdated
land-use forms from the 18" to mid-20™ centuries.
Since the reorientation of agricultural policy towards
more extensive methods (including encouragement
of near-natural and organic forms of production) in
the early 1990s, hopes for the preservation of the
moorland landscapes are being placed in agricultural
policy for the first time ever. However, this alone is
not sufficient to preserve the traditional moorland

Thomas HAMMER
Universitat Bern

Marion LENG
Universitdt Bern
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landscapes.

The diverse changes in the significance of
these landscapes for the population provide starting
points for the preservation and further development
of moorland landscapes using new, extensive land-
use forms. Their symbolic, aesthetic and regenera-
tive significance is growing, with an increasing
possibility of exploiting these aspects economically.
Agro-tourism, educational tourism and health facil-
ities, as well as high-quality local produce can con-
tribute to the preservation of moorland landscapes.

David RAEMY
Universitdt Bern
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