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a b s t r a c t
Agricultural land abandonment (ALA) is widespread in many countries of the global north. It impacts
rural communities, traditional landscapes, biodiversity and ecosystem services. It is an opportunity for
ecosystem restoration or new landscape functions. We explored ALA in study areas in Australia, Portugal
and Sweden. In each, we assessed plant species diversity, historical trajectories of land cover change;
and the socioeconomic past, present and future in interviews with farmers. The ALA data was integrated
and analysed by identifying the drivers of change. The relative importance of each driver and its scale of
action was estimated, both in the past (1950–2010) and in the future (2010–2030). ALA has transformed
rural landscapes in the study areas of Portugal and Sweden. It is at a much earlier stage with potential to
increase in the Australian case. We identiﬁed a set of driving forces, classiﬁed into pressures, frictions and
attractors that clarify why ALA, noting its temporal and spatial scale, occurs differently in each study area.
The effect of the drivers is related to social and historical contexts. Pressures and attractors encouraging agricultural abandonment are strongest in Portugal and Sweden. Generally more (institutionalized)
frictions are in place in these European sites, intended to prevent further change, based on the beneﬁts assumed for biodiversity and aesthetics. In Australia, the stimulation of driving forces to promote a
well-managed abandonment of some cleared areas could be highly beneﬁcial for biodiversity, minimally
disruptive for current dairy farming operations and would bring opportunities for alternative types of
rural development.
© 2013 Elsevier Ltd. All rights reserved.

Introduction
Land use change has implications for sustainable development
at a global scale (Pereira et al., 2010), particularly with regard
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to feeding a growing and wealthier human population (Foley
et al., 2005). During the last 50 years there have been two main
land use trajectories affecting biodiversity and nature values in
agricultural landscapes (Tilman et al., 2001). More economically
productive areas have been intensiﬁed, incorporated into larger
assemblages particularly within developed countries (Stoate et al.,
2009), whereas remote, economically unproductive farm areas are
increasingly abandoned, reforested, or included in rewilding for
nature values with the creation of nature reserves or parks (PintoCorreia, 1993; MacDonald et al., 2000; Navarro and Pereira, 2012).
Although the connections between social and ecological values are
recognized as important (Folke, 2006; Carpenter et al., 2009), few
studies integrate both social and ecological data from case studies
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to examine the links between social drivers and their effect on land
use and biodiversity. Yet, the trend in land abandonment evinces
concern and/or opportunity globally but for markedly different reasons in various landscapes (Moreira et al., 2001a; Gellrich et al.,
2007; Cramer et al., 2008; Cetinkaya, 2009).
In this study we compare case studies in Australia, Portugal and
Sweden. These countries have had different social-economic development during the last century, and all three experience degrees of
agricultural land abandonment (ALA). In each country we examine
the drivers of change affecting ALA and discuss effects on land use
and on the social and ecological systems. In doing so, we will integrate what Lambin et al. (2001) refer to as local-level case studies
with regional ‘generalities’ to link to international themes of global
change. The goals of our study are to examine: (i) which are the
main drivers inﬂuencing management practices associated with
agricultural land use change and abandonment in the three locations; (ii) what are the temporal and spatial scales and institutional
levels framing land use change; and (iii) how have these drivers,
through different land use changes, affected and will affect biological and cultural outcomes. Ultimately, this framework is intended
to enable and better support policy decisions associated with agricultural land abandonment.
Agricultural land abandonment
The degrees of land use change have both spatial and temporal
historicity, associated with the decline in agricultural productivity
within regions, across economies and in association with technological and demographic changes (Beilin et al., 2011). ALA is
commonly deﬁned qualitatively as land condition; and quantitatively as years without agricultural use (Moravec and Zemeckis,
2007, p. 5). It may be evident at a variety of scales and with different degrees of intensity (Pinto-Correia, 1993; Burel and Baudry,
1995). At the extreme, abandonment is the complete withdrawal
of agricultural management from the landscape and a transition to
various non-agricultural lands uses (Keenleyside and Tucker, 2010).
In other instances there is a reduction in management intensity,
e.g. conversion of croplands to pasture areas (Bielsa et al., 2005).
These situations may occur at different scales (MacDonald et al.,
2000); and depending on spatial and temporal scales, the outcomes
of abandonment may not be permanent (Wood, 1993).
ALA is driven by a combination of different factors, ranging
from physical constraints of the landscape to more economic and
social drivers (Strijker, 2005; Kizos and Koulouri, 2006; Koulouri
and Giourga, 2007). A combination of these drivers is generally
more pronounced in remote and isolated regions, such as mountain zones or marginal areas for agriculture where productivity is
low, e.g. areas with shallow soil, salty soils, or poorly drained, while
mechanization is often restricted by the terrain (MacDonald et al.,
2000; Gellrich and Zimmermann, 2007; Cramer et al., 2008).
The diminishing of agriculture in an area often co-varies with
socio-economic changes and has ecological consequences, which
can differ with local land use history, climate and landscape composition (Rey Benayas et al., 2007). Related socio-economic changes
in remote areas are characteristically demographic, for example,
declining and ageing populations. How biodiversity is affected
by different land use changes is a contested topic in conservation research (Balmford et al., 2005; Matson and Vitousek, 2006;
Dorrough et al., 2007; Vandermeer and Perfecto, 2007) and that is
true in relation to land abandonment (Pereira et al., 2005; Navarro
and Pereira, 2012). Agricultural practises have been responsible
for the destruction and fragmentation of many native habitats
with consequent negative impacts on biodiversity (Poschlod et al.,
2005); therefore it could be expected that retiring agricultural land
from production can be an opportunity to improve the condition
for many species that were severely affected by native habitat
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fragmentation in the past (Reidsma et al., 2006; Foster et al., 2009;
Aide et al., 2012). However, decline in traditional low-intensive
agriculture often has negative effects on biodiversity at the local
scale, as the moderate utilization of grasslands and forests in historical times were associated with high species richness in the rural
landscape of Europe (Kull and Zobel, 1991; Eriksson et al., 2002;
Pykälä, 2004), leading to the concept of high nature value farmland
(Halada et al., 2011).
Drivers of change
‘Driving forces’ are deﬁned as ‘the forces that cause observed
landscape changes, i.e., they are inﬂuential processes in the evolutionary trajectory of the landscape’ (Bürgi et al., 2004, p. 858).
The potential of the concept lies in the possibility of using driving
forces as a theoretical frame to understand and analyse changes
and also, by comparing case studies, to identify common land use
trends (Eiter and Potthoff, 2007; Schneeberger et al., 2007).
In a literature review of the concept and application of driving
forces of land use change, Slätmo (2011) characterizes them into
four concepts: pressures, frictions, attractors and triggers. Pressures
are factors that are pushing for change, with long term implications
that put a stress on the current land use. Pressures can be divided
into different types deriving from overarching categories such as
political, economic, cultural and technical. Frictions are factors that
serve to resist change: preventing, slowing down or changing the
direction of land use change. Frictions can be divided into different
types deriving from the same overarching categories as ‘pressures’.
Attractors are associated with site conditions that attract change
due to their privileged characteristics and/or location. Triggers are
factors that spur land use change in a direct, time speciﬁc ways
(e.g. the opening of a new road). Therefore, even if their impact is
signiﬁcant, they are difﬁcult to relate to long term landscape transformations due to their short-term nature. If a trigger persists in
time, then it can be easily classiﬁed as either a friction or a pressure
(e.g. increased accessibility because of the new road).
Study areas
Individual sites in each country (Australia, Portugal and Sweden)
incorporated landscapes exhibiting different levels of ALA, but
sharing some overall similarities. These were the impacts of global
markets, challenging biophysical conditions for farming and at least
one hundred years of consecutive agricultural land use.
Poowong, Australia
The Australian case study is located in the south-eastern State of
Victoria within a commutable 100 km of the capital city, Melbourne
(Fig. 1). Encompassing approximately 18,000 ha of farmland predominantly used for grazing dairy cows and beef cattle, the research
area is situated north-east of a small rural township, Poowong,
spanning two local government administrations. The terrain is hilly
and steep, but the elevation range is limited to between 90 and
300 m above sea level. The area is best described as a maritime
temperate climate, with mean maximum temperatures around
24.5 ◦ C in the summer and just above 13 ◦ C in winter, with very rare
episodes of minimum temperatures below 0 ◦ C. The area receives
a typically high annual rainfall by Australian standards, between
800 mm and 1400 mm. The combination of rugged topography and
duplex soil types formed from sedimentary and basalt bedrock
creates a landscape vulnerable to erosion and landslips through
waterlogging and disturbance of vegetation cover for agriculture
and forestry (Jenkin, 1970; Beilin, 2007). The study area forms part
of the western section of the Strzelecki Ranges in the Strzelecki
West Biodiversity Landscape zone. An estimated 600 people live
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Fig. 1. The three countries, Australia, Portugal and Sweden, and the location of the respective study areas.

on independent holdings in the census area known as Poowong
State Suburb (ABS, 2006).
Castro Laboreiro, Portugal
The Portuguese case study is located in the parish of Castro
Laboreiro in the Peneda Mountain Range, in the north of the country (Fig. 1). The parish covers approximately 9440 hectares with
elevation ranging from 300 m to 1340 m. Located at the transition
between the Mediterranean and Atlantic biogeographic zones, the
region has a temperate Mediterranean climate, characterized by
temperatures varying between an average daily minimum of 0–3 ◦ C
in the winter months and an average daily maximum of 22.5 ◦ C in
the summer months. Precipitation exceeds 2000 mm per year, with
relatively dry summers. The geology of the area reveals a strong
presence of granite and quartzite, with thin and non-existent soils
in the steepest slopes, whereas pluvial action formed deep soils
in the valleys, nowadays intensively altered in their characteristics
due to long human activity (ICN, 1995). The parish is in the PenedaGerês National Park and is part of the Natura 2000, the European
Union protected area network. Over the last 50 years the population in mountain regions of Portugal has declined signiﬁcantly and
steadily (Pereira et al., 2005; Aguiar et al., 2009), and today Castro
Laboreiro is inhabited by about 540 residents (INE, 2011). The rigorous winter and the orography of the parish led to the seasonal
migration from summer villages (brandas) in the plateau to winter
villages (inverneiras) in the valley. The parish consists of 15 brandas, 18 inverneiras and 8 ﬁxed villages. The traditional migration of
the local residents has steadily decreased since the early 1980s and
now occurs only in a couple of villages. Farmers receive subsidies
to maintain traditional farming and pastoral activities.
Hållnäs, Sweden
The Swedish study area (Hållnäs) is a peninsula in Southern
Bothnian, situated in south-central Sweden in Uppland County
(Fig. 1). The size of the parish is 25,000 ha. Hållnäs is located in
an area affected by isostatic land-uplift (0.6 m/100 years), implying
signiﬁcant environmental changes in a relatively short time span.

Currently the study area is within a range of 10–25 m above the sea
level. In spite of the high northern latitude of Sweden, the climate
can be classiﬁed as warm summer, with July being the warmest
month (average maximum temperature of 21 ◦ C), and January the
coldest (with an average minimum of −8 ◦ C), with freezing spells
over consecutive days. Rainfall is higher during the summer months
of the year (up to 60 mm/day), while less abundant in winter (up to
25 mm/day), averaging around 530 mm annually. Soils are nutrient
poor, and cover a subsoil rich in calcium carbonate and bases. Natural values on the peninsula are to a large extent related to the uplift
process. There are fourteen Natura 2000 areas and seven nature
reserves encompassing shores, wetlands and coniferous forests on
lime-rich soils (Naturvårdsverket, 2012). A large amount of the
semi-natural pastures are acknowledged for their high biodiversity and receive subsidies to maintain traditional management. The
mixed landscape is of interest for ecological protection because of
the mosaic structure formed by forest, marsh and agricultural use
(Tierps kommun, 1991). There are 1200 inhabitants in Hållnäs and
approximately 70 agricultural enterprises (Tierps kommun, 1991).

Methods
In each country ecological and social data was collected and
analysed, initially by country and then in comparative tables and
texts. In the ﬁrst stage, plant diversity data was gathered for the
three study sites (section “Comparison of vegetation data”). Secondly, land cover change maps were generated for three key dates
in the landscape evolution process (section “Mapping land use
change”). Finally semi-structured interviews were conducted with
the farmers and landholders managing the landscape to collect
their landscape stories, gather their views on land use or abandonment, understand how they manage their businesses and how
they plan to develop their activities in the future (section “Social
data: interviews”). The results for each stage were integrated and
discussed among the project researchers in a seminar (2010) to create a matrix synthesizing the main outcomes and identifying the
social and environmental drivers involved (section “Integration of
data and production of results”).
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Comparison of vegetation data
To get a general understanding of how different land uses
have affected ﬂora in the different countries, we compared earlier published data on plant diversity from each study site. Because
of different historical and current agricultural management traditions, a perfect match between the land cover/use between
countries was not possible. However, we were able to compare the
different land covers in terms of the gradient in land use intensity
and abandonment of the agricultural use. In Australia, the three key
vegetation types of interest were the remnant temperate rainforest (mixture of wet and dry coastal forest types, severely reduced
in cover, but considered to have a high value for biodiversity),
revegetation (newly established vegetation through planting local
indigenous only species), and ﬁelds (the cleared landscape, usually grazed and locally denominated paddocks) (cf. Munro et al.,
2009). In Portugal, the land uses were agricultural ﬁelds (mostly
semi-natural pastures and hay ﬁelds, but also some crop ﬁelds),
scrubland and oak forest fragments (cf. Proença and Pereira, 2013).
In Sweden, the key land uses were categorized as ﬁeld, wooded pasture (grazed semi-natural pastures) and coniferous forests (mixed
coniferous and deciduous forests used in low intensity forestry) (cf.
Lindborg et al., 2008). The number of plant species in each study
site is given only as reference, as the ﬁeld sampling method used
to measure species diversity differed between sites. However, the
proportion of species occurring in each habitat is informative as
well as the proportion of native and exotic plant species.
Mapping land use change
To estimate land use change over time, land use maps were created for each of the three study sites. Three distinct time periods
were analysed in the geographic information system ArcMap v.9.1
(ESRI, 2005). The dates were chosen to illustrate key periods in the
history of landscape use in each country, and to correlate with the
availability of data. In each time period the major land covers were
identiﬁed, mapped and the area was calculated. These data were
then used to build land cover transition matrices for each site.
In the Australian study site (Poowong), pre-European (1840s)
vegetation extent was presumed to be 100% cover (KDHS, 1998).
Vegetation clearance peaked in approximately 1970, with some
revegetation since that time. Revegetation and remnant vegetation
were mapped from government department sourced aerial photography. Proportions of different vegetation types in the landscape
could be determined for 1970 and 2006.
In both Portugal and Sweden all three time periods used were
based on maps and aerial photographs from the last 60 years. In
Castro Laboreiro, Portugal, landscape characterization was made
through ﬁeld reconnaissance and photo interpretation for the years
1960, 1990 and 2007 (Rodrigues, 2010). A regressive updating technique was used for the interpretation of the changes in the land use
(Bender et al., 2005). The three time layers for the Swedish study
case Hållnäs were from 1959, 1979 and 2010. The current and historical land use in Hållnäs was documented through cadastral maps
analysing both the current landscape and the landscape from 1950
and 1970.
Social data: interviews
We carried out 1–2 h semi-structured interviews. The contents
varied across study sites according to the interests of each research
team, but a common set of questions was agreed to provide a common basis for the research presented here. This shared section of the
interview inquired about social data across three time zones: 1950s
to the present; the present (which was 2010/11); and 2010–2030.
Questions regarded socio-economic and demographic data,
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including quality of life; determining the reasons for present cultivation or the discontinuation of agricultural activity and changes to
subsistence/production strategies; perception of landscape change
in the last 50 years and services provided by agro-ecosystems; and
future perspectives.
Australia
Eleven rural properties from the research area were visited with
18 landholders responding the interviews as individuals, family
groups or in partnerships. Ten females and eight males between
30+ and 80+ years participated. Landholders were recruited from
a local community-based natural resource management organization (e.g. Landcare) and a community activist association
using non-probability convenience and opportunistic sampling.
The average size hill farm was 106 ha, which is smaller than the
average plains-based South Gippsland dairy farm (138 ha) and
northern Victorian dairy farm (160 ha). Some farms have consolidated to grow larger; and this expansion is not necessarily as one
single property but rather a series of land titles that are owned or
leased around the district, operating as one agribusiness. The vast
majority of rural properties were considered farms with only one
person viewing their land as a rural residential property, whether
or not they derived their main income from the ‘farm’. Three interviewees did not classify themselves as farmers and were either
retired or employed in non-farming work. All the interviewees
resided in Farming Zones as designated in local planning schemes.
Portugal
After a primary informant provided a list of potential respondents, twenty-seven interviews were undertaken. The respondents
consisted of 8 men and 19 woman, average age 59 (about 62% of
the resident population are women according to the 2011 census).
Nearly all of the respondents have resided in Castro Laboreiro for
50 years or more. More than half of the respondents were full time
farmers, a third were retired farmers, of which one in three still
maintains some type of agricultural activity (often for leisure) and
a few of them were part-time farmers with a secondary job. About
half of the sample own less than 4 ha of land, and each owner has
land scattered across a number of properties (4–6 ﬁelds) with an
average ﬁeld size of 0.4–0.8 ha. Of the total sample, almost a half of
the households consisted of only 1 person and none of the households had children working in the area. Only 3 respondents were
considered large-scale farmers, based on the number of livestock
(>50 head of cattle). All respondents were landowners, and only a
small fraction additionally rent or work neighbouring private land
for free, although most use common land. Income from farming
is mainly derived from subsidies for livestock and for maintaining
pastures clear of scrubland. None of the respondents acknowledged
monetary return from cultivating their land. (Production is for subsistence only.)
Sweden
Nine interviews with small-scale land owners were conducted
within the selected study area on Hållnäs peninsula. Farmers were
selected from a list compiled by the Swedish Board of Agriculture. The participants are primarily men around 50 years, except
one man around 90 years and one female around 50 years. During three of the interviews other family members such as a partner
and children were present in the discussion. The size of the properties varied between 5 and 30 hectares of farmland. Land use
and farming practices are small scale livestock keeping and hay
or ensilage production. These are the typical agricultural activities
in the area. Of the nine interviews, a majority of ﬁve farmers were
leisure or hobby farmers, three were retired and one was a fulltime
farmer. Most of the adult inhabitants, including the active farmers,
are today working outside the parish or are pensioners. Income
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Fig. 2. Methodological framework of the generation and integration of results.

possibilities in conurbations nearby (Skärplinge 10 km) and infrastructure for commuting determines some possibilities for those
living and farming in Hållnäs. Some families left Hållnäs completely
due to the low income possibilities, although the agricultural tradition and place attachment mean some of the families stay and
continue with small-scale farming. Today a number of the inhabitants still have their old hereditary estate and keep the nearest area
around the house open with help of sheep or horses but get their
main income from districts around Hållnäs.

during the Australian Workshop (2010) by all three case study
teams in a round table meeting. Each country team ﬁnalized their
individual matrices to reﬂect the drivers and weightings relative to
one another. The matrix distinguishes the strengths of the drivers
and the spatial scale at which they operate during two time periods:
in the past (1950–2010) and in the future (2010–2030).
Results
Plant diversity patterns

Integration of data and production of results
A synthesis of the methodological framework can be seen in
Fig. 2. The combination of the three types of gathered data (plant
diversity, land cover change and social data) was undertaken in a
step-wise process of integration. First, the plant diversity inventories were analysed and organized to produce three clusters or
types of habitat. This allows for a comparison among the different
countries, identifying through them various degrees of agricultural land abandonment in the present day, and their relative
importance for ﬂoristic diversity. The habitats that active agriculture or abandoned activity produce on each site vary according
to the farming decisions and the local conditions (climate, soils,
etc.) at each of the sites. Secondly, the data from the plant inventories was used to inﬂuence the design of land cover categories
identiﬁed through mapping land cover change. A quantitative analysis of land cover area for each date at each site provided an
understanding of the landscape dynamics that have taken place
in each spot over time. The comparison among the different study
areas facilitated the identiﬁcation of similarities and differences
across trajectories and time frames. Finally, once the history of the
landscape had been understood, and its inﬂuence on biodiversity
estimated, the integration of the social data gathered from interviews was introduced into the framework, allowing the preparation
of a matrix (Table 2). This contained a list of the driving forces that
then explained the previous results. The drivers were categorized
into three descriptors: pressures, frictions and attractors (Bürgi
et al., 2004; Eiter and Potthoff, 2007; Slätmo, 2011). The categories
are based on how they affect the ALA locally. Therefore, the categorization emphasizes the importance of context as the same factor
or process can have a different effect depending on the local landscape under study. The contents of the matrix and their ratings were
determined through the analysis of published historical accounts,
socioeconomic trends, government policies, public discourses and
community views captured in a variety of ofﬁcial documentation,
academic papers, web-based media of relevant organizations and
ﬁeldwork interviews with landholders. The matrix was modiﬁed

The results emerging from the plant inventories are summarized in Table 1. Sampling methods yielded the identiﬁcation
of 139 plant species in the study site in Portugal whereas in
the study sites of Australia and Sweden, almost 250 species
were recorded in each. Almost 40% of the identiﬁed plants in
Australia, however, were exotic species, whereas none of the occurrences in Portugal or Sweden were classiﬁed as such. In Poowong,
most species of both native and non-native plants were found
in revegetation plantings with the lowest biodiversity found in
the heavily grazed ﬁelds. Castro Laboreiro and Hållnäs had the
highest plant species count in agricultural ﬁelds and in wooded
pastures, respectively. Most agricultural ﬁelds in Portugal are pastures and hay ﬁelds; and, in contrast with Australia, semi-natural
pastures had the highest species diversity. Forests were particularly diverse for plants in Sweden, although in Australia the native
plant diversity of forests was also very signiﬁcant (with 61% of
native species occurring in forested areas in Poowong). The least
plant rich habitat in Portugal was scrubland, while in Sweden it
was ﬁelds.
Land use change trajectories
Since the analysis of the land use change trajectories in the
Australia study site goes back to pre-European settlement dates,
the most dramatic changes to vegetation occur in this case (Fig. 3).
Poowong was covered by native vegetation over two hundred years
ago, and underwent an intense process of government sponsored
clearing. In this region Danish migrant farmers, returned Australian
soldiers and other white settlers entered the area from the mid
1870s–1940s (Hartnell, 1974). The peak of clearing was in the
1950s when mechanization assisted in ﬁnishing what handsaws
and deliberately lit clearing ﬁres had begun. In the 1970s more than
90% of the land was agriculture, comprising introduced and constantly managed pasture grasses (called ‘paddocks’). Even today,
only a marginal proportion of the natural vegetation remains and
is found along creeks, gullies and roadsides with small patches
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Table 1
Comparison of plant diversity across the different habitats in each study site compiled from Munro et al. (2009), Lindborg et al. (2008) and Proença and Pereira (2013).
Total number of species (nativea )

Habitat

Species (nativea )

Percentage (nativea )

Australia

243 (147)

Temperate rainforest
Revegetation
Field/grazed ﬁeld

119 (89)
181 (99)
69 (30)

49% (61%)
74% (67%)
28% (20%)

Portugal

139

Oak forest
Scrubland
Pasture/crop ﬁeld

76
53
99

54%
38%
71%

Sweden

246

Coniferous forest
Wooded pasture
Field

179
203
112

69%
82%
43%

a

All the species in the study sites in Portugal and Sweden are considered native.

located on private landholdings and in the few existing reserves.
Since the 1970s there is a noticeable but weak trend towards
decreasing agricultural land uses in this region, and the planting
of trees on a 3% cover of previous farmland. Considering that natural vegetation remains steady at 6% of the territory in modern
times, this represents a recent increase of 50% in the total forested
area over the last 40 years. The low population density leads to the
mere 1% of the study area occupied by settlements and other uses,
as recorded in Fig. 3.
What can be considered the most intensive type of agriculture
in each study case has been less prominent in the European sites
throughout this period of time, with less than a 20% occupation
by the mid-20th century on both study sites (18% in Castro Laboreiro, 12% in Hållnäs). Yet, these sites have experienced a strong
decrease in agricultural area during the last 60 years, with approximately half of the former agricultural land use still in production.
In Portugal abandonment began in the mid-20th century and
continues to occur (Rodrigues, 2010; Lima, 1996). The characteristically small agricultural ﬁelds for pasture or production of rye and

potatoes have partly been replaced by scrubland but also, to a minor
extent, by Galicio-Portuguese oak forest. This dynamic has allowed
scrubland to dominate in the landscape in terms of surface, shifting
from a 66% occupation in 1960 to almost 75% nowadays, whereas
oak forest has sustained a fairly constant cover over this time period
(15–17%). Most of the scrubland on the higher parts of the plateau
is still a commons managed by the community to pasture livestock,
gather fuel wood, collect plants, and other uses.
In contrast, Sweden has had a decrease both in ﬁeld and wooded
pasture presence as abandonment began at the start of the 20th
century, peaking in the 1920s, and by the 1950s the amount of
agricultural land had decreased signiﬁcantly (Ihse, 1995). New wetlands have been established on former wooded pasture areas. As
illustrated there is a 6% increase in the category that includes buildings and ‘other uses’ (e.g. ‘wetlands’) between 1950 and present
time. Forests start to increase their dominance as a land cover from
1950s onwards. Coniferous forest has also increased in the landscape (79% in 2010) due to processes of afforestation on former
agricultural land.

Fig. 3. Trajectories of land use change at each site. Inside or next to each shape is the proportion of land classiﬁed in that land use class. Numbers next to the arrows note
the percentage of land moving between two different classes in a given time period.
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The socio-economical landscape
Interview data provided context for the quantitative ﬁndings,
in particular clarifying how the socio-economic systems operate at
each site.
As a social phenomenon, ALA is least common in Australia,
where farmers in the Poowong study area still rely on the longrunning activity of dairy farming as a main source of income.
Despite a dramatic reduction in the number of businesses in the
area during the last three decades of the 20th century (ABS, 1998),
the community is still dependant on dairy farming enterprises
which are supported by continuing investment in export oriented
dairy processing in the region. However, the interviews identiﬁed
a number of factors currently affecting and transforming this situation: climate change, increasing costs in agricultural inputs, land
degradation and volatile milk prices in domestic and global markets. These are creating a fragile operating environment for 21st
century dairy farmers. In addition, the ageing of current family
farm managers, and a lack of family succession in these agribusinesses, brings the longer term viability of dairying into question.
Funding to assist in addressing common natural resource management issues has come from both State and Federal sources over the
years and is currently associated with private landowner management of watersheds/catchments and conservation on individual’s
land (e.g. market-based instruments such as EcoTender). This parallels similar activities for group extension services and community
organizations (e.g. Landcare, Greening Australia, Trees on Farms).
In the Portuguese case, changes in the social arena have been
coupled with the changes observed in the land cover change
analysis. Key inﬂuences on the abandonment dynamics include
high rates of migration out of rural areas after World War II to
secure employment, state policies appropriating common land for
afforestation, and Portugal’s entrance into the European Union.
These increased pressure on local farming enterprises to compete with farms operating at greater economies of scale. ALA is
mostly perceived in areas which are characterized by biophysical
constraints such as poor soils, steep slopes, harsh climate and isolation. (Castro Laboreiro is located 100 km and extremely winding
roads away from the nearest city, Braga.) The traditional mountain
farming systems are now facing a collapse. As a consequence of
increased agricultural abandonment, scrubland and forest (GalicioPortuguese oak forest) have increased, and the particular increase
of highly ﬂammable shrub areas has escalated the risks of ﬁre occurrence (Moreira et al., 2001b). The main forms of income in the
parish are retirement pensions, subsidies for agro-pastoral activities, and most recently, tourism (e.g. lodging and restaurants).
Castro Laboreiro is a European Union Less Favoured Area (an area
where agricultural production or activity is more difﬁcult because
of natural handicaps), and therefore farmers beneﬁt from special subsidies. Furthermore, the landscape mosaic is classed as
being of high nature value farmland and farmers can beneﬁt from
agri-environmental payments aimed at maintaining such habitats.
Meanwhile, the potential beneﬁts of oak forest regeneration to biodiversity and local ecosystem services are not acknowledged by the
current policies, which are mainly focused on the prevention of ALA.
Biophysical conditions have had an inﬂuence on the human
activities in the Swedish case area and their viability over time.
Agriculture has low productivity here and living solely on farming has traditionally been difﬁcult due to harsh climate, poor soils
and small parcels. Farming activities have declined since the 1950s
and today, primarily livestock keeping and hay production remain.
The majority of the population does not have a working farm and
those who have are mainly ‘leisure farmers’, keeping the land open
while working outside the parish for an income. This situation
indicates that the landowners in Hållnäs have other motives for
decisions about land use than landowners who survive on farming.

Challenges for the future of agricultural activity in Hållnäs relate
to the surplus of agricultural land, from a European Union perspective; while small units and relatively poor soil quality make
it difﬁcult to develop economically viable agricultural businesses
in the parish. This makes alternative working opportunities crucial
for continued farming. Workplaces within commuting distance are
therefore essential in order to keep active the small-scale farming
lifestyle as a part-time or hobby activity. On the other hand, subsidies are aiding small farm units, opportunities arise in the ﬁeld
of summer tourism and leisure residents are believed to positively
inﬂuence the future sustainability of the community, culminating
in the preference for a mosaic landscape (Stenseke, 2009).
Drivers of land use change
The drivers that have been identiﬁed for ALA for the various
areas were then categorized into pressures, frictions and attractors
(Table 2). Triggers for ALA (for example, the post WWII reconstruction that led to a rural exodus from Castro Laboreiro, before the
timeline of this study) undoubtedly manifest as pressures or frictions within other time frames (as apparent in the ongoing decline
in population).
Ongoing pressures from global market forces have been important in all three study sites, emphasizing the impact of international
scale on local outcomes. The three areas are somewhat aligned with
regard to historical pressures related to the expansion of stateowned forestry and a sense of remoteness, driven mainly at the
local level. Remoteness, surprisingly, does not seem equally correlated with a relative decline of infrastructural accessibility, or the
relative decline of working opportunities, or a diminishing level
of public and commercial service for the three study areas. These
factors are only important for future agricultural land use in Castro Laboreiro and Hållnäs. In Poowong pressures of reforestation
and a sense of remoteness have historically had some inﬂuence on
land use change dynamics locally, but these will be less relevant
in the future as the area experiences the inﬂuence of urbanization
pressures from an expanding metropolitan population. In contrast,
in Castro Laboreiro and Hållnäs re-afforestation and remoteness
have and are contributing signiﬁcantly to ALA. Nature conservation
regulations promoted at the local level are gaining momentum in
Australia, but they remain a pressure for agricultural land abandonment in the Portuguese case study and less prominently in the
Swedish case. It is also important to note that some pressures interact, creating positive feedback. For instance, the relative decline
of working opportunities leads to out-migration which leads to a
diminishing level of public and commercial service which in turns
leads to further migration and further decreases in the level of
public and commercial services (Figueiredo and Pereira, 2011).
In the past, frictions preventing the abandonment of agricultural
land have appeared or have been put in place in the three study
areas, mainly from the national level, but some of them are increasingly coming from the local governments and communities. In the
future, however, the general trend indicates that there will be an
increase in the inﬂuence of such driving forces, but not in relation to
community cohesiveness and farming identity among land owners
(i.e. the degree to which citizens are committed to the prosperity of
the community and to which land owners are committed to ongoing farming). These latter are expected to act less as a friction to ALA
in Portugal and Sweden, but is likely to remain an important social
driver in Australia. State and regional campaigns for rural development will also be important local frictions in Australia, whereas
in Europe though equally determining, emanate from the national
level. Ofﬁcial funding and subsidies for land management, tourism
and second home owners represent more obvious differences, as
frictions within the study areas. Their inﬂuence has been and will
be limited in the Australian case. They have been important drivers
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Table 2
Drivers of land use change identiﬁed in the study areas along two time periods (past: 1950–2010, future: 2010–2030). More inﬂuential drivers are given a higher number
of + (from 1 to 3) and 0 for nil inﬂuence, whereas the scale of their inﬂuence is divided into three levels according to the classiﬁcation: I = international, N = national, and
L = local.
Driving forces to agricultural land use change

Of speciﬁc
importance in
Poowong

Of speciﬁc
importance in
Castro Laboreiro

Of speciﬁc
importance in
Hållnäs

Past

Future

Past

Future

Past

Future

Market driven changes in economic conditions for farming
Expansion of forest land owned by companies/state
Diminishing level of public and commercial service
Relative decline of working opportunities
Relative decline of infrastructural accessibility
Increased nature conservation regulations
Feeling of continuing remoteness

+ I
++ L
0
+ L
+ L
0
++ L

++
+
0
0
0
++
+

++ I
++ N
++ L
+++L
++ L
+ N
++ L

+++ I
0 L/N
++ L
+++ L
+ L
+ N
++ L

+++I/L
++ L
+ L
+++ L
++ L
++ N
+ L

+ I/L
+ L
++ L
++ L
+++ L
+ N
+ L

Frictions to abandon agricultural
practices on land

Cohesiveness and the farming identity among land owners
Ofﬁcial funding and subsidies for land management
State campaigns for rural development
Tourism and secondary home owners
Appreciation of natural and cultural values

++ L
+N
++ L
0
+ L

++ L
+ N
++ L
+ N/L
++ N/L

+++L
++ N
+ N
+N/L
+ N

+ L
+++ N
++ N
++ N/L
++ N

++ L
++ N
+ N
+ N/L
+ N

+ L
+++ N
++ N
+++N/L
++ N

Attractors for abandonment of
agricultural practices on the land

Physical conditions for cultivating
Physical conditions for livestock keeping

0
+ L

0
0

+++L
+++L

+++ L
++ L

+++ L
+ L

+
0

Pressures to abandon agricultural
practices on the land

in the past in the Portuguese and Swedish areas. Further, they are
expected to play an even more prominent role there in preventing
ALA in the future.
Attractors for abandonment include the physical conditions
in the Swedish and the Portuguese cases areas, which are less
favourable, and that has underpinned their abandonment. In northern Portugal, this is likely to continue, while in Hållnäs, the
development has gone so far, that the remaining lands are now,
in the main, managed by leisure farmers, and there are therefore,
other motives than that of economic revenues keeping them in agricultural practice for the future. In Poowong, there are currently
favourable climatic and soil conditions for commercial cattle grazing (understood as a complementary use to dairying); therefore,
the biophysical conditions are not expected to attract considerable
ALA.

Discussion
Comparison of the three study cases
Comparative studies offer the opportunity to analyse similarities and differences between study areas (George and Bennett,
2005). The integrative results provide a global connectivity; contextualizing the ﬁndings in an interesting and more useful way than
would be the case if they had remained within the boundaries of
their own disciplines (Redman et al., 2004). In this case, there is
opportunity to compare landscape trajectories in three areas that,
due to their diverse biophysical features, but not least due to their
particular socioeconomic and cultural environments, have undergone substantially different transformations over time. Swedish
and Portuguese agricultural landscapes have been cultivated over
a much longer time than the Australian landscapes (see section
“Land use change trajectories”; Meeus et al., 1990; Powell, 1996).
This is clearly noticeable when dynamics of agricultural land abandonment are contrasted. Whereas the proportions of land uses in
the landscape in the European study cases seem relatively stable
over the period of time for which data has been recorded, dramatic
land use change has occurred in the Australian case study over a
somewhat longer period of time, despite a shorter period of cultivation overall. The rural areas of Castro Laboreiro and Hållnäs are the
result of a much longer history of profound agricultural landscape
management.

I
L

L
L

L

In Europe social drivers have played an important role in stimulating modiﬁcations to these landscapes. A number of local decision
factors need to be considered as farmers (as the main stakeholders
responsible for the modiﬁcation of the agricultural landscape) organize land management. Albeit to very different degrees, all three
study areas have attracted some abandonment of cultivation or
livestock keeping due to challenging physical conditions. In the
last 60 years, factors like the sense of remoteness or the decline
of infrastructural accessibility and working opportunities associated with their peripheral locations have pressed many farmers to
give up farming, abandoning their cultivation or grazing. Finally,
frictions coming from the local or the national level such as those
associated with maintaining or stimulating cohesiveness and the
farming identity among land owners through direct or indirect
state campaigns for rural development (sometimes coupled with
ofﬁcial funding or subsidies) have attempted to counter ALA. In
effect, mainly in Europe, attention has turned to emphasizing an
appreciation of natural and cultural values across the case sites.
The development of conservation values across formerly production landscapes has played a part in preventing some abandonment,
or at least diminishing its prominence, due to subsidies, land stewardship programs, and agri-tourism initiatives.
In Table 2 we have synthesized the driving forces of agricultural
land use change, offering an estimation of their relative importance towards land use change and noticing the scale at which
they occur. When these results are compared to the landscape trajectories presented in the section “Land use change trajectories”,
a correlation between the intensity of land use change in the last
decades and the relative importance of the driving forces becomes
apparent. In the last 40 years, only a 3% of agricultural land has
reverted to forested areas in Poowong (mostly framed as being integrated into the farming system/lifestyle of the property), whereas
in a slightly longer period of time, the changes indicating ALA in
Castro Laboreiro and Hållnäs account for approximately 10% in
absolute terms. In this same time scale, pressures and attractors
of abandonment have been deemed to be of much less importance in the Australian case study, whereas the matrix reveals a
much stronger effect of such drivers in the Swedish and Portuguese
sites. Again, physical conditions play a role in determining such
dynamics. Poowong offers the most suitable biophysical conditions
for farming; but most of its drivers are social in origin. Excluding
market driven changes in economic conditions for farming, which
affect the three study sites with similar intensity as WTO members,
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yet with different effects (Dibden et al., 2009; Hamblin, 2009), all
other pressures have been stronger in Europe. Furthermore, both
isolation (relative to local markets, access to infrastructure and
services) and ageing demographics are also more of an issue in
Sweden and especially in Portugal than they are in the Australian
case. Nonetheless, if the differences in the mapped trends of ALA
are not even more marked, this might be due to the fact that frictions preventing the abandonment of agricultural practices have
also been stronger in the European sites than they have been in
Oceania. This might be related to the fact that in the Swedish and
Portuguese case studies, a multifunctional rural transition has provided an increased balance between the economic, the social and
the environmental capital, resulting in what Wilson (2010) characterizes as a strong multifunctionality leading to a reinforcement
of the resilience of these local communities in a post-productivist
era. The multi-functionality of mosaic rural landscapes made of
cropping ﬁelds or semi-natural grasslands, hedgerows or patches
of trees and masses of tree cover has set the basis for national
support plans and subsidies, state campaigns for rural development and an increased appreciation and interest in preserving and
enjoying their recreational values. This is evidenced by Swedish
farmers, albeit uneconomically, who keep managing their lands for
their aesthetic value, or when the heirs of emigrants from Castro
Laboreiro locate their second home in the parish, or with the emergence of agri-tourism in these same areas (Granvik et al., 2012).
By contrast, in Australia there have been several State Government attempts to support farmers to abandon agriculture on the
initially cleared eastern slopes of the Strzelecki Bioregion for tree
plantations, and afforestation has been promoted in the pursuit
of environmental enhancements such as erosion prevention and
hydrology management (Cary and Roberts, 2011). Even if their success has been limited (only a 3% of the land has changed use from
agriculture to trees in 40 years), it contributes to biodiversity conservation as it matures. Therefore, the landscape in the Australian
case study exhibits a rather weak multifunctionality, in which commodity farming, called ‘productivist agriculture’ by Holmes (2006),
and simply, ‘production’ landscapes by Barr (2005), dominate social
and environmental concerns.
Integrating ecological and sociological data
By integrating sociological data with plant inventories generated in the study areas we are able to link some of the processes
occurring on the landscape and related to agricultural land abandonment with the impacts that these dynamics might have on
biodiversity. The climate and geomorphologic conditions, however,
differ between areas hence it is difﬁcult to draw strong conclusions
based on the observed differences in the richness and diversity of
plant species among study sites. However, within sites, changes
associated with altered management can be examined. Intermediate intensiﬁed agriculture often holds the highest biodiversity
compared to highly intensiﬁed or abandoned areas (Tscharntke
et al., 2005). Difference within countries shows that management intensity partly explains differences in species richness as
‘ﬁeld’ in Portugal and ‘wooded pasture’ in Sweden (both representing intermediate intensity) had the highest richness compared to
revegetated areas in Australia. Speciﬁc for the Australian case is the
distinction between native and exotic plants, where the longer history of landscape transformation occurring in the European study
sites has made this distinction much more difﬁcult for the natural
sciences (Kornaš, 1990). Much of the Australian biodiversity, and
even more so the native one, is recorded in the remnants of original forests (89 out of 147 native species are present). Even if such
remnants account for only 6% of the study area, these ﬁgures prove
how valuable these patches are for the conservation of native ﬂora.
Land abandonment processes in Portugal and Sweden are further

strengthening the presence of land uses that are already dominant
in the landscape, as scrubland in Castro Laboreiro (74% in 2007) and
coniferous forest in Hållnäs (79% in 2010). This diminishes diversity
in the landscape, and is detrimental to plant species which occur in
agricultural ﬁelds and pastures.
The distinction of the situation in Australia and the situation in Portugal and Sweden leads to an important observation.
In the European case studies, social forces are driving the landscape towards land abandonment processes that by reducing its
diversity of uses are diminishing its potential value for biodiversity associated with high-natural value farmland. In Australia,
factors facilitating further abandonment of ﬁelds and promoting
their transition towards the creation of forested habitat would
increase opportunities for species to establish themselves in the
rural landscape. Thus, current ecological communities would be
strengthened by not only increasing the total habitat availability
but also through an improvement of its overall connectivity (Fahrig
et al., 2011). The policies in Portugal and Sweden are transitioning
their rural landscapes from just agricultural production systems
to multifunctional systems. Even if their attractors for ALA are
stronger than in Australia and their pressures to abandon land are
deemed more inﬂuential, prominent frictions exist or have been put
in place at the local or national levels to prevent such undesirable
change, with support from most of these communities (Renwick
et al., 2013). By contrast, in Australia, where a certain degree of
ALA would be beneﬁcial for biodiversity if adequately managed,
pressures and attractors are less inﬂuential, and some frictions, orientated towards sustaining the intensiﬁcation of agricultural land
uses to ultimately increase commercial productivity, are preventing this change from taking place. This makes farming activity in
Australia very dependent on its capacity to produce food to satisfy
exports markets; and at the same time prevents indigenous species
from inhabiting larger, less fragmented habitat, reducing the functional resilience of both entities to eventual changes. In Europe,
due to a somewhat larger equity of land uses in the landscape and
especially due to a number of frictions preventing sudden ALA from
occurring, the stability of the traditional agricultural landscape and
hence the resilience of the species, populations and communities
inhabiting it, is increased. Yet, long term processes of ALA, and
the threats they pose on biodiversity, have not been completely
prevented either in Sweden or Portugal.
A scalar analysis of these dynamics also provides some interesting insights to explain the substantially different outcomes in
relatively similar study areas. In fact, one could argue that, following a conception of scale based on size considerations only, and
operating as pre-given nested hierarchical levels, the three study
areas and the processes taking place in them look very similar
indeed (Jonas, 2006). In this sense, each covers a similar size of
territory, produces a similar type of commodity for which global
demand and markets exist, is regulated according to the policies
of a state, and is managed at the local level by a group of struggling farmers who see how their average age increases while the
number of viable farm businesses decreases. This description ﬁts
comfortably with the germinal framework envisaged by Taylor
(1982), building on Wallerstein’s world systems theory, characterized by the presence of a global scale at which the world economy
operates, a nation state scale at which ideology is expressed and,
ﬁnally, a local scale where daily experience happens and individuals
can feel the consequences of arrangements coming from the superior scales. For a long time, this three-level framework has heavily
inﬂuenced the widespread vision that the important decisions on
higher levels in the hierarchy are the ones with higher causal power
to explain processes observed at the lower level (Marston et al.,
2005). Furthermore, it has contributed to the conception of a duality between a global level which imposes its preferences – usually
of an economical nature – and a local level which receives its
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negative consequences and therefore struggles to resist and to ﬁght
them (Howitt, 2003).
Table 2, where for practical reasons we have adopted the simpliﬁed view of three levels of organization inﬂuencing farmers’
decisions, indicates differences coming not only from the different biophysical realities of the landscape in which each group of
farmers operate, but also from their reaction to – or perception
of – similar, if not virtually identical, drivers. After all, conceiving scale from a constructivist approach, in which relationships
between social groups, and not size, deﬁne the different levels, the
interpretation of our ﬁndings changes dramatically (Swyngedouw,
1997; Moore, 2008). Under this scope, and observing the alignment between the behaviours and perceptions of Poowong farmers
and export markets demands for competitive production, it is clear
that relationships in the Australian case study operate, mostly,
at a global level. Even if other attractors, pressures and frictions
appear in our model, the global scale at which these farmers operate
seems highly inﬂuential in explaining the dynamics that have been
observed in the landscape, its land use changes and the problems
that, ultimately, entail for some species, habitats and soils. In this
case, there is a strong connection between the global and the local,
with the latter signiﬁcantly contributing to build the former, as well
as subject to its inﬂuence (Massey, 1994). Global markets also push
farmers in European agricultural areas to be competitive in terms
of production or otherwise to cease their activity and abandon
the land. Moreover, local speciﬁcities like remoteness or poor soils
add further pressure for ALA in the study areas of Castro Laboreiro
and Hållnäs. The frictions that the European Union, the respective
states and the cultural traditions of the interviewees have put in
place, however, substantially change the relationship that farmers
in these local areas have with other scales and groups. Subsidies
and lifestyle tradition act as economic and cultural ﬁrewalls not
just against some global drivers, but to local constraints too. At
the same time, these farmers are more connected to other social
groups, providing a preferred landscape for aesthetics, tourism and
second homes (which one could argue to be global trends, in the
global North at least). Ultimately, their multifunctional response
and their landscapes, showcases more complex scalar links than
that of their Australian counterparts. Therefore, it is much more
difﬁcult to provide a label for the scale at which farmers in Castro Laboreiro and Hållnäs operate, even if, in terms of constructed
relationships, it is clearly closer to the local level than that of
farmers in Poowong. In the European sites, when analysing ALA
and its impacts on the landscape and biodiversity over time, the
identiﬁcation of local (and regional) scales as a level of resistance
against global forces remains, explaining some of the local land use
change dynamics observed. Such scalar considerations and differences need to be taken into account if policies regarding ALA and
its drivers are to be implemented and successful management is to
be achieved in the future.
A look into the future
Driving forces steering agricultural land use change in the three
study areas are not expected to change substantially during the next
20 years. Nonetheless, our results offer some interesting insights
into the socio-economic dynamics expected in the respective landscapes.
Pressures to abandon agricultural practices on the Australian
land will tend to increase due to both further competitiveness
demands from global markets that will make some businesses unviable and regulations for nature conservation. On the other hand,
however, the relative proximity of the Poowong study area to the
metropolitan area of Melbourne is likely to afﬁrm pressures related
to spatial isolation easing, as the expansion of the city leads to
commuters seeking cheaper housing ex-Melbourne. This provides
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opportunities for the development of stronger local markets, would
reduce the sense of remoteness, increase infrastructural accessibility and offer more working opportunities. Isolation and remoteness
are factors expected to keep driving ALA in Hållnäs and Castro
Laboreiro, as their location will continue to hinder working opportunities, infrastructural development and service provision. New
communication technologies can reduce virtual distances to larger
cities in the future. This effect, valid for Australia and Sweden, will
be limited in the short term in Portugal due to a somewhat older
population, less prone to adaptation to new technologies.
Frictions to abandon agricultural activity are generally expected
to increase in future years, mainly due to the development of
alternatives other than farming, such as tourism, second homes,
or simply the provision of funds and subsidies for land management. Such a change, however, will also be associated in Hållnäs
and Castro Laboreiro with a loss in the cohesiveness and farming
identity among land owners, a factor that, until now, has played an
important role in resisting further agricultural activity decreases
and land abandonment. Attractors for abandonment of agricultural
practices will remain stable in Australia, but will generally diminish
in Portugal and Sweden, as it is expected that, after experiencing
processes of ALA for long periods of time, lands remaining cultivated and grazed will already be the most valuable ones, yield-wise
or for their provision of ecological services and scenic views.
The effects of the described changes of social drivers over the
agricultural landscapes indicate that no dramatic changes are to
be expected in the proportions of land uses in the Poowong study
area. Scenarios for Portugal and Sweden are much more uncertain,
since, resistance to land abandonment posed by reinforced frictions
and weakened attractors are to be confronted by some mounting pressures, while others are expected to become less dominant.
Even if weakly, the overall balance would indicate that ALA in
the European sites is likely to recede in the next twenty years,
so even if further abandonment can still be envisaged, the trend
points towards a stabilization. Should this happen, the proportions
of forests, pastures and ﬁelds in the study areas of Hållnäs and Castro Laboreiro would not be signiﬁcantly different from present day.
The existence of feedback loops renders the dynamics of ALA harder
to reverse as well.
Despite the different characteristics of the study areas and
changes in the social drivers that are commanding the process of
ALA with various degrees of intensity and different time scales in
the respective study areas, the stabilization.of agricultural land use
area would bring little implications for biodiversity. However, just
small modiﬁcations in some of the dynamics, such as ALA eventually gaining a little momentum in Australia could open a new
window to increase forested land cover and with it signiﬁcantly
increase the availability of habitat for multiple species of ﬂora
and fauna, while increasing the resilience of the natural system.
Additionally, the restoration of tree cover on some of the steepest
slopes currently cleared for dairy farming, would limit environmental problems such as tunnel and gully erosion or water pollution.
Further ALA in Sweden or Portugal could have exactly the opposite
effect, since the traditional agricultural land uses already remain
in relatively small proportions, and natural succession would bring
forth more homogenous forest cover, threatening the provision of
some ecosystem and cultural services that these landscapes satisfy.
Rewilding, while contested, promotes the reintroduction of large
herbivores and is another approach to maintaining open landscapes
associated with biodiversity (Navarro and Pereira, 2012).
Policies implemented in the latest years have impacted ALA
dynamics in each of the three study areas. In industrialized European countries, the restructuring of the agricultural sector has
generated ‘uneven spatial consequences’ (Potter and Tilzey, 2005,
p. 595), creating a two pathway narrative where productivist agricultural spaces are promoted at the same time as governments
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support a different version of the ‘consumption countryside’ (Potter
and Tilzey, 2005, p. 596). This approach is focused on multifunctionality and promotion of Geographical Indications (GIs) – like
terroir – which act to protect ‘rural communities, farming systems
and landscapes against the full rigours of neo-liberalism’ (Dibden
et al., 2009, pp. 306–7). In the Australian case, government policies
to encourage ‘marginal’ farmers and landscapes out of production
have encountered complex social issues such that the poorest farmers may be too poor to be able to leave, or have too few options if
they do (Sysak, 2013). In general federal agri-environmental policies in Australia can be seen as WTO compliant (Dibden et al., 2009)
even as the last ﬁve years have also witnessed a confused social
agenda in relation to drought and energy policy (Beilin et al., 2012).
On the other hand, the European Union seems to be ﬁrmly engaged
in promoting its current agenda for the foreseeable future, and it is
therefore expected that Castro Laboreiro and Hållnäs will be able to
rely on the stability of policies promoting their multi-functionality
(van Berkel and Verburg, 2011). This factor should help to avoid
further ALA in these European locations. The impact of future policies in Australia, however, is much less clear, despite the realization
that their impact could be much more dramatic. Not however, while
policy focuses the landscape is on production (Hamblin, 2009).
In considering landscape dynamics in the categorisation of driving forces, it is evident that very different measures could develop
in each study site, adapted to their speciﬁc goals and biophysical
characteristics. The outcomes can be obtained in a range of different
ways to increase or reduce pressures and frictions where desirable, acknowledging that increasing pressures (or just letting them
build up through inaction) will certainly lead to further ALA, while
the opposite holds true regarding frictions. No overarching inﬂuence can achieve such diverse results or deliver desirable outcomes
everywhere. Therefore, forces acting at the international scale, such
as global markets, are poorly suited to steer more complex changes
– e.g., multifunctionality – in Poowong, Castro Laboreiro and Hållnäs. On the contrary, national and local scale actions, tailored to
suit each reality and set of expectations will be important.

Conclusion
Agricultural land abandonment is at one end of a continuum
of land use change that has transformed rural landscapes in the
study areas of Portugal and Sweden. It is at a much earlier stage
with potential to increase in the Australian case. The generation of
historical land use cartography and the analysis of the trajectories
of land cover change support this conclusion. We have identiﬁed a
set of driving forces, classiﬁed into pressures, frictions and attractors that clarify why ALA, noting its temporal and spatial scales,
occurs differently in each study area. Pressures and attractors pushing for agricultural activity abandonment are stronger in Portugal
and Sweden than in Australia. Generally more (institutionalized)
frictions are in place in the European sites in order to prevent further change. Across the countries, a strong feeling of cohesiveness
and farming identity has slowed further ALA. In the future other
inﬂuences might provide new opportunities for their management
(e.g. tourism, affordable living, ecological services or appreciation
of natural and cultural values). This shift is observed as underway in
Sweden, evolving in Portugal and nascent in Australia. These factors
have consequences for biodiversity.
Implications for biodiversity vary, as ALA is not per se a positive
or negative process. Social drivers can be aligned or misaligned to
steer landscape change in a desirable direction, to favour or through
an inadequate path, to reduce the endurance of both the farming system and the natural system. Planners and policy makers
can evaluate the current ALA situation in each area, assessing the
social drivers that determine its dynamics, redeﬁning policy goals,

strategically aligning land use zoning to support agro-ecological
systems, introducing market-based instruments to support land
stewardship and setting a socially responsive agenda. We conclude that in Poowong, the stimulation of driving forces promoting
a well-managed abandonment of some cleared areas and their
transition towards the protection of remnant forest patches, the
plantation of new ones and the revegetation of networks would be
highly beneﬁcial for Australian biodiversity, minimally disruptive
for current dairy farming operations and would bring opportunities for alternative types of rural development. In Portugal, ALA
tends to homogenize the landscape at the local level, decreasing the
abundance of species currently associated with high-natural value
farmland and grassland and increasing wildﬁre risks. Remoteness
and an ageing population are challenges to overcome if further
abandonment is to be avoided in Castro Laboreiro. In the future new
opportunities are emerging in Portugal regarding alternative uses
of the traditional agricultural landscape, making it desirable both
for human and ﬂoristic communities. A similar dynamic is occurring in Hållnäs, Sweden, where ALA is already perceived as a threat
to biodiverse and socially responsive landscapes. Because of this,
there is a strong governmental support to preserve the ecological
value of the traditional landscape.
Finally, we provide a reﬂection on the methods for integrating
a three country study among various disciplines to better understand ALA. Aside from the practical variations associated with land
management regimes, diverse cultural expectations and historical
record keeping, was the everyday reality of the same descriptive
words having different meaning in each country. For example, in
Portugal, ‘pasture’ is untended except by the animals, whereas in
Australia it is closely managed with seeding and fertilizing. As a
consequence of the complexity inherent in such international comparisons, we have beneﬁtted from the integration of qualitative and
quantitative data. We intend that others may build on our presentation of data to extend the ability of learning from and with each
other in ways that edify what seem to be particularly local issues
until connected to similar experiences elsewhere. As such, collaboration for interdisciplinary research is very much about ﬁnding
processes for transforming evidence into meaningful and useful
analysis.
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