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1. Introduction

Landscape changes are complex and multi-faceted. Landscape
is an arena where multiple interests meet. Landowners, local
inhabitants, visiting tourists, the general public, planners and
management authorities are all stakeholders. In addition, land-
scapes are habitats for many plants and animals, and landscapes
are cultural mosaics containing evidence of former human
presence and way of life. Driving forces of landscape change
are also diverse, including technological developments, social
and demographic processes, policy and cultural changes and
economy. There are thus many interests influenced by landscape
changes, and numerous actors influencing landscape changes.

1.1 Agricultural landscape change

In Europe, farming landscapes are particularly prone to change
and everything suggests that they will continue to change. The
fact that a third of European farmers are over 65 years old
(Johr 2012), many without a successor (Green, Vos 2001), the
continuing trends of a declining number of farms and farmers
(Green, Vos 2001), and increasing farm sizes (Eurostat 2000) are
some signals that promise continued change. At the same time,
increased concern about biodiversity loss and climate change,
or new technological revolutions may lead to more unpredict-
able wide-ranging landscape changes, such as “production of
biodiversity”, growing of bio-fuel crops, new genetically modi-
fied organisms, etc. There are many alternatives.

In Norway, as in many countries, the agricultural sector has
undergone significant structural change during the past five dec-
ades. From 1959 until 2011, the number of farm enterprises was
reduced by 77%, from 198,000 to 45,500, while the average size
of farmland managed per enterprise increased accordingly, from
5 ha to 21.9 ha. During the same period, the share of farmland
that is rented increased from 12% to 42% (Statistics Norway:
Rognstad, Steinset 2011). Two main processes of change are
occurring simultaneously in farming landscapes: intensifica-
tion and increased pressure for development in some parts
of the country, and abandonment and reforestation in others
(Fjellstad, Dramstad 1999; Eurostat 2000; MacDonald et al. 2000;
Olsson et al. 2000; Vallevik Hjukse 2004). Both of these trends
pose challenges for landscape management and a motivation to
understand the underlying causes of change in order to identify
opportunities for steering change.

1.2 Driving forces of landscape change

Several studies have described driving forces of landscape
change in different landscapes (Biirgi et al. 2004; Antrop 2005;
Kim, Pauleit 2007; Schneeberger et al. 2007). The most common
are from the socioeconomic, political, technological, natural and

cultural spheres (Brandt et al. 1999). An important motivation
for the study of driving forces of landscape change is to enable
identification of more general patterns, valid beyond a specific
situation under study (Biirgi et al. 2004). Driving forces form a
complex system including feedback loops and affecting several
spatial levels (Biirgi et al. 2004). However, even being able to
identify “attractors of change” (sensu Biirgi et al. 2004) or sites
at greater risk of change (Dale et al. 2002) could be an important
management aid, because this could help direct attention and
resources. To management authorities, it would be very useful to
know which actors and driving forces can be steered by which
authorities (Schneeberger et al. 2007).

1.3 Agricultural policies

Since all sectors of society play some role in shaping landscapes,
there are a great many policies that have some relevance to
landscape change, falling under the responsibility of different
ministries. Many policy effects on landscapes may be indirect
and unintentional but some sectors aim explicitly to manage
and control landscape development. Policy tools for achieving
this include legal regulations, national guidelines and economic
incentives.

Among the different policy tools for managing landscape
development, agricultural subsidies are rather unique in that
their application is fairly well documented, can be linked
to spatial data and can be quantified. However, the focus of
these subsidies has changed over recent decades. In the years
following the Second World War, subsidies aimed to intensify
production, increase economic efficiency and maximise yields.
This process was successful, but brought with it environmental
side-effects that had not been envisaged. More recently, there
has been a shift involving a more explicit focus on landscapes
and on the multifunctional role of agriculture (sensu Brandt et
al. 2000). The orientation of the agricultural subsidies in West-
ern Europe has thus been adjusted away from those linked to
production quantities, and towards themes such as the manage-
ment of biodiversity, of cultural heritage, and of amenity values
such as aesthetics. The worldwide significance of these issues is
also reflected in the work of the Organisation for Economic Co-
operation and Development (OECD), related to environmental
reporting in agriculture (OECD 2001, 2013). A major question
is whether agricultural subsidies actually produce environmen-
tal benefits. Certain critical studies have been published and
well-documented success stories are hard to come by (Kleijn,
Sutherland 2003).

Agricultural land is a scarce resource in Norway, comprising
just 3.4% of its land area, and national self-sufficiency with food
is low, at around 50% (NILF 2011). Hence the loss of farmland,
either to agricultural abandonment in rural districts or to urban
expansion around existing towns, is seen as a major problem. For
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this reason, the main focus of agricultural subsidies in Norway
has been to keep farmers farming and preserve agricultural land.
Between 2007 and 2009, Norway’s Producers Support Estimate
(PSE) was 61% (OECD 2010), which means that 61% of the
gross farm income came from government support. This was
the highest level of support for any OECD country. Interestingly,
the second highest level was for Switzerland (58%) (OECD 2010),
a country with similarly mountainous terrain and small-scale
farm structure and therefore similar challenges. Starting in
1995, the World Trade Organization (WTO) has been trying to
improve market access and reduce trade-distorting subsidies in
agriculture (Mjerlund, Vardal 2007; Huige et al. 2010). This is
being done through reduction of import protection (Huige et al.
2010) and a move to so-called “green box” measures, i.e. subsi-
dies that are not linked to production levels (Mjerlund, Vardal
2007), including subsidies for environmental protection (agro-
environmental measures) and rural development programmes.

2. Objectives

To understand how changes in agricultural policies might affect
agriculture and thus affect farming landscapes, we need better
information about the types of changes that occur and the per-
ceived importance of different driving forces for farmers. What
are the main changes that have occurred in the agricultural land-
scape in recent decades and why did they happen? To explore
different types of change and identify different driving forces,
we examined case studies from different parts of the country.

3. Methodology

The seven study areas were chosen to provide examples of differ-
ent types of agricultural landscape changes. By choosing areas
with different geographical, physical and economic conditions
(including regionally different agricultural subsidy regimes),
we aimed to capture a range of potential driving forces. Basic
characteristics of the case study areas are listed in Table 1. The
areas are named according to the municipalities in which they
are located. However, the case studies do not comprise whole
municipalities, but are made up of one to five basic statistical
units (“grunnkretser”) as used by Statistics Norway in 2001.
These are the smallest geographical statistical units used in
Norway. Figure 1 shows the location of the case study areas
within Norway.

In the more remote areas of the north (Unjarga-Nesseby and
Vestvagoy), the west (Stryn) and central southern Norway (Al),
agriculture is characterised by relatively small-scale sheep and
dairy cattle farming, in addition to some fruit growing in the
favourable fjord climate of Stryn. Vestvdgey municipality in the
Lofoten Islands is the second largest agricultural municipality in
Northern Norway, both in terms of area and number of farms.
The case study area in Al also covers a large area of mountain
summer farms, historically a typical part of livestock farming,
involving transhumance to summer pastures with dairy produc-
tion and production of winter fodder. Melhus in central Norway
and Rakkestad in the southeast represent agricultural areas
dominated by intensive cereal production. Sola in the southwest
is located in a rather fertile area of Norway’s most industrialised
meat, milk and vegetable production.

In terms of landscape change, study areas in Melhus and
Sola are in the vicinity of two of Norway’s four largest and most
rapidly expanding conurbations, Trondheim and Stavanger/

Tab. 1 - Overview of case study areas

Municipality Aerial Aerial Size Population Number Share
photoyear 1 photo year 2 development of farm of rented
*—2001 enterprises  farmland
(2007) (2007)
Unjarga- 1970 2008 5364ha  275-258 7 47%
Nesseby -6%
Vestvagay 1968 2004 6,737ha 1,318 881 58 38%
-33%
Melhus 1964 2006 958ha 1,237-2,301 37 27%
+86%
Stryn 1986 2006 348%ha  230-192 30 13%
-17%
Al 1974 2009 10,669ha  259-243 98 36%
-6%
Sola 1967/68/71 2003 1,166 ha 4,964 -17,309 78 68%
+47%
Rakkestad 1985/87 2003 1,819ha 276267 39 34%

-3%

* Starting year varies among 1960, 1970, 1980 and 1990, according to which is closest to Aerial photo
year 1in the respective area.

Sandnes respectively. Stavanger/Sandnes has probably under-
gone the strongest economic and population changes of all in
recent decades as it has developed into the main centre of the
Norwegian offshore oil and gas industry. The case study areas in
the Western Norwegian fjords (Stryn) and on the Lofoten Islands
(Vestvagey) are situated in landscapes of great scenic beauty,
which have become favourite travel destinations for national and
international summer tourists. Al in central southern Norway
has developed both summer and winter tourism to some degree.
Unjarga-Nesseby in the very north of Norway is located in a
rather marginal agricultural area, which in general suffers from
a declining population due to continued urbanisation in regions
further south. The case study area in Rakkestad in the southeast
of Norway is located in an area that has had a continuously high
level of agriculture over time.

3.1 Map overlay: Quantifying farmland change

Comparison of maps from different periods is commonly used and
acknowledged as a valuable source of information on landscape
change (e.g. Agger, Brandt 1988; Turner, Gardner 1991; Ihse 1995;
Fjellstad, Dramstad 1999; Hietel et al. 2004; Skalos, Engstova
2010). In this study we used the national digital land resource
map (“Arealressurskart” AR5), derived from aerial photography,
as our source for the most recent maps of the study areas and
compared these with historical soil fertility or economic maps
(“Bonitetskart” / “@konomisk kartverk (@K)”). The historical maps
existed as scanned paper maps that had been geo-referenced and
could therefore be easily compared with the modern maps in
GIS. Using the most recent maps as a starting point, we digitised
changes in polygon borders and re-classified land types to create
truly comparable historical maps, with identical classification
systems and mapping instructions. Land use change could then
be easily analysed using overlay procedures in GIS software.
Due to varying availability of historical data, the period of study
varied between case studies, from around 20 years in Rakkestad
and Stryn to ca. 35-40 years in the other case studies.

3.2 Landowner questionnaire survey:
Driving forces of farmland change

Based on digital property maps, we identified 528 individual
landowners of agricultural properties within the study areas.
To gather information about perceived landscape changes, a
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questionnaire was sent to all landowners. The questionnaire was

divided into four sections, according to the types of agricultural

landscape change identified from the map overlay:

- New cultivation

- Change in farming use (i.e. between the categories of fully
cultivated land (that can be ploughed), surface cultivated
land, and fenced-in pasture land)

- Abandonment (reversible loss of farmland; including areas
of scrub encroachment)

- Development (irreversible loss of farmland to other land uses
such as construction of roads and buildings)

Sixty potential driving forces were grouped according to six
main themes: economy (market situation for products, subsidy
schemes, other income opportunities, need for investments, farm
characteristics) rules and regulations (agricultural and environ-
mental, restrictions and enforcements), technology (machinery
and buildings, plants and animals, different types of consuma-
bles), society (land use pressure, farming community, public
services), natural conditions (climate, soil, etc.) and personal
situation (generation change, marital status, health). For every
process of farmland change the contribution of every potential
driving force was to be ranked on a five-step scale from “very
high” to “very small / none”, with the additional options of “not
relevant” and “don’t know”.

4. Results
4.1 Patterns of landscape change

The results of the GIS analyses are presented both on geo-refer-
enced aerial photographs and as diagrams (Figures 2-8). Losses
and gains in the diagrams are related to the different farmland
categories, which means that changes among categories (coded
in yellow) represent intensification (e.g. from pasture to fully
cultivated) or extensification (vice versa), but they do not affect
the total amount of farmland. In Stryn and in Unjarga-Nesseby
(Figures 7 and 8) most farmland loss was difficult to categorize
as either reversible or irreversible, which resulted in a mixed
category of the orange and red colour codes, both on the air
photo maps and in the diagrams.

As we had foreseen, the study areas provided examples of
a range of different types of landscape development. The most
extreme example of change was in Sola (Figure 3), on the
outskirts of Stavanger. A landscape dominated by agriculture
(58% of the total area) in the late 1960s became a landscape
with equal proportions of agriculture and built-up land by 2003.
Seventy-seven percent of the new construction took place on
agricultural land. Approximately 40% of the total amount of
farmland around 1970 was irreversibly lost by 2003 (ca. 30%
fully cultivated and 10% other farmland). In total, the area of
farmland in the landscape was almost halved.

Two other study areas comprised flat, lowland landscapes
similar to Sola. Melhus (Figure 4), in central Norway, also under-
went a degree of urbanisation, although less dramatic than that
occurring in Sola. Here the proportion of built-up land in the
landscape increased from 6% to 11% over the 42-year period,
and again 77% of the new construction occurred on agricultural
land. Overall, the area of agriculture declined by 12% during
the period, although still leaving a landscape dominated by
agricultural fields (56% of the total area). The agricultural land
in Melhus was predominantly fully cultivated land, with surface
cultivated and pasture comprising 5.3% in 1964 and just 1.2%
by 2006.
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In Rakkestad (Figure 2), the third relatively flat, lowland
landscape, very few changes occurred during the period. The
landscape comprised about one third of agricultural land both
in 1985/87 and 2003, and this was almost exclusively fully cul-
tivated land. It should be noted that the period of time between
maps for Rakkestad was the shortest of all the study areas: 16-18
years. Nevertheless, it is interesting to note that 98% of the land-
scape comprised the same land type in 2003 as on the original
maps, compared with only 59% in Sola and 78% in Melhus.

In Al (Figure 5), the landscape changes were due to the
“comings and goings” of agricultural land, particularly pasture.
Whilst pasture was abandoned in the more remote parts of the
summer farming landscape, new pasture was cleared from forest
in more accessible areas. The amount of fully cultivated land
that was lost was almost balanced by new cultivation, and an
equal amount was gained from conversion of pasture to fully
cultivated. Overall, the area of new pasture was not sufficient
to compensate for both the abandonment and intensification of
former pasture and there was a net loss of 4% of the original
agricultural area.

Stryn (Figure 7) is a landscape dominated by fjord, forests and
mountains, with habitation and farmland clustered on the lower
land by the fjord. The greatest landscape change in Stryn was
cultivation of new land areas, primarily forest on the edge of the
existing farmland. This expansion resulted in a 28% net increase
in agricultural land compared with 1986. Three quarters of the
new agricultural land was pasture, raising the proportion of pas-
ture in the landscape from 20% to 31% of the agricultural area.

Although situated hundreds of kilometres to the north,
Unjarga-Nesseby (Figure 8) - like many rural farming landscapes
in Norway - has a very similar landscape setting to Stryn. The
main road runs along the edge of the fjord, where habitation and
farmland are situated, quickly giving way to forest, moorland and
mountains further inland. And indeed the pattern of landscape
change has also been very similar in Unjdrga-Nesseby and Stryn,
with the largest change being the expansion of agriculture into
the adjacent forest and moorland. In Unjarga-Nesseby there was
an 18% net increase in the area of agriculture. Only a third of the
new agricultural land was pasture, but since both fully cultivated
and surface cultivated land had been converted to pasture as
well, the overall balance was an increase in the proportion of
pasture from 26% to 35% of the agricultural area.

Even if the proportion of agricultural land in the Vestvagay
study area (Figure 6) was the same in 2004 as in 1968, the map
shows quite a degree of change. Almost a fifth of the agricultural
area was taken out of production, but this was balanced by new
cultivation of a comparable area. The new cultivation comprised
both cropland and pasture, such that the high proportion of crop-
land in the area (80% of the agricultural land) was maintained.
Also, the loss of agricultural land in this study area was generally
considered reversible, i.e. due to abandonment. Only 1.5% of the
agricultural area was built on, and the abandoned land could, in
theory, be taken back into agricultural production in the future.

4.2 Driving forces as perceived by the landowners

A total of 184 of the 528 landowners returned the question-
naire about driving forces, which was an overall reply rate of
35%. Figure 9 gives an overview of 13 driving forces, which at
least 30% of the responding landowners considered as being of
“very high” or “high” importance for the various processes of
agricultural landscape change. Almost half of these important
forces fell under the theme Economy, while one or two forces fell
under each of the themes Society, Technology, Regulations and
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Personal situation. Most of the driving forces were considered
important for several processes of landscape change. Generally,
both farmland loss due to development and loss due to abandon-
ment were affected by the same driving forces. Let us look at
these first:

Loss of farmland: development and abandonment

The clearest and strongest driving force identified in any case
study was urbanisation (Society). In the two areas where urbani-
sation pressure was an issue, Sola and Melhus (Figures 12-14),
it dominated all other driving forces, both regarding loss of
farmland to development and loss through abandonment of agri-
cultural production. In these two areas, “abandoned” agricultural
land is unlikely to remain unused for long. Indeed, abandoning
farming may be a first step towards being able to sell the land
to developers.

Apart from Sola and Melhus, both located on the edge of
major conurbations, urbanisation was not considered a major
driving force in any of the other case studies. However, the
existence of alternative means of making an income outside
agriculture (Economy), which was the second most important
driving force in Sola and Melhus, was also considered the most
important or second most important driving force in all other
case study areas. Again, this applied both to land that was built
upon and land where agricultural production was abandoned.
Other important factors were the availability of a market for agri-
cultural products, the size of the property, need for investment
on the property (all three Economy) and whether or not there
was a successor (Personal situation). In Al, Vestvagey, Unjérga-
Nesseby and Stryn, from 20% to 43% of respondents stated lack
of a successor as being an important or very important driving
force for the cessation of farming (Figure 10).

New cultivation

The most important driving force associated with new cultiva-
tion in the Sola area turned out to be the regulations for a mini-
mum area for spreading manure (Regulations) (Figure 11). They
specify that farmers must have access to 0.4 ha of agricultural
land on which to spread each “manure unit” from the farm (one
manure unit being equivalent to the amount of manure produced
by one dairy cow per year). New cultivation was hardly a typical
trend in the Sola study area, amounting to the equivalent of 2.6%
of the original area of farmland, and nowhere near compensat-
ing the 45% gross loss. Nevertheless, this is a very typical change
in the wider region of Rogaland County.

In Al, Unjarga-Nesseby and Rakkestad, agricultural subsidies
(Economy) were the most important driving force of new cultiva-
tion, and subsidies were almost as important as farm succession
in Vestvagay. In these four case studies, from 20% to 44% of the
landowners stated that succession of the farm from one genera-
tion to the next was an important or very important driving force
for new cultivation (Personal situation) (Figure 10). Thus we see
examples of farming as a family business, and a driving force of
a personal nature, existing alongside economic driving forces.

Other factors considered important for new cultivation were
the size of the property (Economy), the availability of suitable
agricultural machines and the need to produce winter fodder
for animals (both Technology), and the accessibility of the land
(Nature, not among the 13 forces considered most important in
total).

Changes within farming use
In the two study areas dominated by urban development, Sola
and Melhus, the pressure of urbanisation (Society) was also

13

stated to be the main driving force behind changes in produc-
tion type within the agricultural area. Size of the property was
also considered important and, again, income options outside of
agriculture (both Economy).

Alternative income options were the most important driving
force in Al and Stryn, whilst agricultural subsidies were accorded
greatest importance in Vestvagey, Rakkestad and Unjarga-
Nesseby. Other driving forces motivating changes in farming
type were the size of the property and the market situation for
agricultural products (both Economy), and the availability of
suitable agricultural machines (Technology).

Summary of driving forces

The market situation for farming products, need for investments,
alternative income opportunities, pre-existing nearby infrastruc-
ture and lack of successor clearly make farmland prone to be
abandoned or developed into urbanized land use. Agricultural
subsidies, access to improved outdoor machinery, the legal
minimum area for manure spreading and need for livestock
fodder, in contrast, promote or even force farmland extension.
Size of property, development pressure and transfer of property
can be driving forces behind both farmland loss and extension.
Especially smaller properties may be pushed either into new
cultivation, or to abandonment or urban development according
to landowners’ interests and opportunities. The same applies
to transfer of property in the course of generational change.
Urbanisation pressure led primarily to irreversible loss of farm-
land, but also to abandonment in expectance of development,
to change in use, and even to new cultivation to compensate for
loss in other nearby areas.

5. Discussion
5.1 Changing society, changing landscapes

On the edge of rapidly expanding conurbations, the societal
pressure of urbanisation was an overriding driving force that
affected all processes of agricultural landscape change. Although
associated with changes in society as a whole, there are clearly
strong economic forces mixed in with urbanisation. The price
of agricultural land is very low compared with the price devel-
opers are prepared to pay and it is therefore hardly a surprise
that farmers sell when given the option. In addition, alternative
sources of income are much more readily available than in rural
districts, making a move away from farming much simpler.
However, all spatial planning in Norway including urban
development on farmland is regulated by the Planning and
Building Act and responsibility for planning is located at the
municipal level. In spite of national political aims to preserve
agricultural land, municipalities often give dispensation for
new construction on agricultural land. This is relatively easy
to justify when the building occurs adjacent to existing build-
ings and transport hubs, since municipal planning authorities
have been encouraged to consolidate necessary building in such
areas rather than spreading out across the countryside. Recent
attention to reduce the rate of loss of farmland has had some suc-
cess. By 2010, the annual loss of farmland according to spatial
planning processes was reduced by ca. 40% from the average of
the period 1993 to 2004, then equalling 669 ha. However, the
results of this increased focus are unevenly distributed. Where
there are easy alternatives to building on farmland, stricter
planning practices have had good effects. However, in the areas
where the problem is greatest, there are no easy alternatives to
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changes: Will the young generation extend the farmland, abandon it, or sell it to
urban development? (Southeast Norway, 1869 and 2013). Photos: PA.Thorén
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building on farmland and hence the trend continues. Thus, the
counties of Rogaland and Ser-Trendelag in which the Sola and
Melhus study areas are located, represented one third of the
entire national amount of farmland area lost through municipal
planning (SLF 2011).

Historically, most of the main population centres in Norway
have grown up close to the best agricultural land, for obvious
reasons. This means that the regulation to concentrate building
in existing population centres often conflicts with the regulations
to avoid building on agricultural land. Both approaches have
social and environmental costs. Consolidation may involve the
loss of green infrastructure, with associated loss of habitat for
urban wildlife and recreation opportunities for town dwellers.
A scattered building pattern usually involves less efficient use of
land resources, consuming a greater land area and resulting in
higher energy use. Scattered building also leads to greater trans-
port distances, and often has low potential for public transport.
Often scattered building simply moves the problem out into the
surrounding countryside, as new satellites of settlement start to
spread.

An approach used in other countries has been the planning
and development of entirely “new towns”. This has been a
response to overwhelming population increase, where towns
could simply no longer accommodate the number of citizens.
In Norway, the pressure so far has not been perceived great
enough to warrant similarly radical solutions. However, there
is currently a debate about legally protecting agricultural land,
which would imply a building stop in some areas. Thus the first
suggestions have begun to emerge for localising “new towns”
away from agricultural land, for example in a study by the archi-
tecture consultancy Snghetta on behalf of the Akershus chapter
of the Norwegian Farmers Association, for how to cope with an
expected population increase of 400,000 (ca. 40%) in the larger
Oslo area by 2040 (Svaland 2013).

Whilst urbanisation entirely dominates in some areas, and
is very obvious through the construction of buildings and infra-
structure, the shadow of urbanisation is cast far into the coun-
tryside. In rural districts, the effects of urbanisation translate
into depopulation as people, especially the younger generations,
migrate to towns. This is clearly visible in the population statis-
tics of the case study areas (Table 1).

Thus we see that the personal situation of a farmer, regarding
whether or not they have a successor who is willing to take over
the farm, may also be influenced by the general societal trend
of urbanisation. If there is a successor, efforts will be made to
expand the farm and improve the economic turnover. If there is
no successor, farming may cease. The fact that alternative means
of employment are considered a major driving force in most
areas fits well with the fact that the number of farms is still
declining in Norway - farming as a family business is no longer
a matter of course.

5.2 The role of agricultural policies

In rural districts, away from the direct physical impact of
urbanisation, the effects of other driving forces come to the
fore. According to the landowners themselves, economic driv-
ing forces have had the greatest influence on landscape change
during the study period. In addition to the availability of alterna-
tive employment and the size of the property, mentioned above,
agricultural subsidies have been important.

Although there has been continued technological develop-
ment within agriculture, and farm machinery was mentioned by
numerous landowners as a driving force, the real technological
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breakthrough in Norwegian agriculture occurred before the
period covered by our case studies. Mechanization, specialisa-
tion, agro-chemicals, artificial fertilisers, concentrated feed and
even new plant and animal breeds all reached a peak in the
late 1960s and early 1970s (Almés 2004). Thus the landscape
at the start of our study period was already influenced by these
technological developments.

By the mid-1970s, Norwegian agriculture was in a period of
considerable optimism, in particular due to the political goal to
increase farmers’ wages to the same level as that of industrial
workers. National food self-sufficiency became an important aim
and the policy regime of the time favoured small farms in mar-
ginal areas where there were relatively few alternative sources
of income. In the 1980s, however, overproduction in relation
to the Norwegian market became a problem (Almas 2004).
Although new cultivation of land was still eligible for investment
support, other incentives declined. Following the World Trade
Organisation agreement of 1994, there was some decoupling of
agricultural subsidies from production outputs, with increasing
focus instead on environmental benefits and landscape ameni-
ties produced by agriculture. Farm-level “environmental plans”
were introduced, and support was paid for creating buffer zones
along streams and other environmental measures.

Although incentives such as subsidies or investment support
for new machinery will clearly be the most popular policy tools
amongst farmers, the example of the minimum area for manure
spreading illustrates that regulations can be very effective, and
perhaps essential, for achieving necessary results. Lack of
spreading area is a well-known challenge for Sola municipality,
and indeed for most of the county of Rogaland. Of the twenty
municipalities in Norway with least spreading area per manure
unit, fifteen are in Rogaland (Knutsen, Magnussen 2011). In for-
mer times, manure was a very valuable resource, maintaining
the fertility of the fields. However, with an increasing use of min-
eral fertilisers, over-fertilisation became a serious environmental
problem. By the 1980s, nitrogen and phosphorous pollution were
causing poisonous algal blooms and resulting in fish death off
the coast of Southern Norway, and new agro-environmental
policies were introduced to reduce fertiliser runoff.

The manure example also illustrates the complex relation-
ships between driving forces and their effects, which may be
widely separated, both in time and space. Thus loss of agricul-
tural land leads not only to a reduction in the production of
plant crops, but also restricts the level of animal production
possible, due to the manure problem. Modern solutions to the
manure problem include production of bioenergy. This should
be a win-win situation since the Government aim is that 30%
of animal manure should be used for bioenergy production
by 2020 (Det kongelige Landbruks- og matdepartement 2009).
However, since energy prices in Norway are relatively low, in
part due to hydroelectricity, energy production from manure is
not competitive and further policies will be needed to reach this
target (Berglann, Krokann 2011).

In this section we have seen that agricultural, environmental,
bioenergy and other rural policies interact and must be seen in
connection with one another. Although it is difficult to isolate
the effects of single policies, it seems safe to say that the overall
stability in rural agricultural landscapes documented through
our case studies reflects a general success of agricultural policy
in Norway. The overall aim of maintaining agricultural produc-
tion throughout the country has been achieved.



Fig. 12 - Pressure from urban development was a societal
driving force of irreversible loss of farmland (Melhus).
Photo: S. Eiter, NFLI.
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5.3 “The good, the bad and the ugly”

Any consideration of landscape change must be seen in the con-
text of local, regional and national goals. As is very clear from
the focus of our investigations, agricultural land is considered
very important in Norway due to its scarcity. Hence the great
interest in identifying causes of farmland loss (“bad”) and pos-
sible means to intervene to prevent further loss and encourage
new cultivation (“good”).

In our case studies we have considered whether the loss of
agricultural land was irreversible, as in the case of building con-
struction, or whether the changes could be reversed. However,
although loss of agricultural land may be considered reversible
in some situations (e.g. when abandoned and replaced by forest),
it should be noted that some characteristics associated with the
land use history may be more difficult to replace. This applies for
example in the case of the mountain summer farming landscape,
such as in Al In theory, the remote mountain moorland used
as pasture at the mountain summer farms could again become
pasture in the future. However, the biodiversity associated with
long continuity of low intensity grazing, without the use of artifi-
cial fertilisers, may be reduced quite rapidly following abandon-
ment. Some species that disappear may be very difficult to be
reintroduced, especially if there is no other suitable habitat in
the vicinity from which to recolonize. Also elements of cultural
heritage associated with the mountain farming such as walls,
fences and various types of buildings, may be lost as natural suc-
cession hides them from public attention. Thus there is a range
of consequences following abandonment that are considered
undesirable in the Norwegian context, where agricultural land
is scarce and forest is common.

Whilst good and bad landscape changes have been under
debate for decades, landscape aesthetics is a relatively new
consideration. The visual aspects of landscape have received
increasing attention recently, especially since the signing of the
European Landscape Convention (Council of Europe 2000).
There is evidence to suggest that Norwegians dislike shrub
encroachment on former agricultural land (Daugstad 2008).
However, the field of landscape preferences is complex and the
perceptions of e.g. tourists and locals may differ considerably
(Bryn, Debella-Gilo 2011). Although it may be difficult to agree
on which changes are desirable from an aesthetic perspective,
there is certainly a strong argument for a more conscious attitude
to aesthetics in future landscape planning.

For future evaluation of whether landscape developments
are “good, bad or ugly” we need reliable, representative data of
the changes underway. Case studies are useful for highlighting
different processes occurring in different areas, but for long-term
assessment, systematic monitoring of landscapes is required
(Dramstad et al. 2002; Strand 2013). In time, these monitoring
programmes will give us a foundation to assess whether land-
scapes are developing through an unconscious “tyranny of small
decisions” (sensu Odum 1982) or whether the changes are in line
with a planned and guided sustainable development.

6. Conclusion

The case studies presented illustrate some of the large differ-
ences in the changes occurring in Norwegian agricultural land-
scapes, in particular the striking contrast between landscapes in
urban areas and those in rural districts. Characteristic patterns
of change reflect socio-economic and political situations over
time. A single driving force can have a multitude of different
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effects on landscape change. In particular the interplay of dif-
ferent driving forces will influence the particular outcome in
any given landscape. Thus we find that, although agricultural
policies can be a major driving force, their influence may be
limited both by large-scale socio-economic processes (such as
urbanisation and corresponding rural depopulation), but also by
the individual personal situation of landowners.
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