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Land tenure is generally considered to be an important factor affecting farming, landscape, and rural development. This paper
reviews selected case studies to identify how land tenure influences agricultural landscape changes in Europe. We identified
how land tenure information was transformed into variables, grouping these variables into general thematic categories: (1)
land rights variables based on references to the type of stakeholders and duration of land occupancy, (2) land structure vari-
ables describing general land structure, and (3) behavioural variables dependent on stakeholders’ attitudes, perceptions, and
personal values. Each thematic category can be defined on three spatial levels: parcel or production block, stakeholder, and
landscape. The results show that the tenure factor is not frequently included into landscape-change studies. When a land ten-
ure factor was part of a given study, it either played a minor role among other drivers of landscape change or, if it influenced
significant landscape changes, it had only locally specific effects. Moreover, there were studies with contradictory results and
so it is difficult to generalize specific findings. Nevertheless, land tenure is frequently discussed within landscape-change
research in relation to land abandonment as well as green services and their connection with the European Union’s Common

Agricultural Policy.
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INTRODUCTION

Since the 1950s, land tenure has been a crucial
topic for the Food and Agriculture Organization (FAO)
of the United Nations which in this respect focuses
on various aspects of improving rural development
and increasing land tenure security. ‘Land tenure is
the relationship ... among people, as individuals or
groups, with respect to land. ... Rules of tenure define
how property rights to land are to be allocated within
societies. In simple terms, land tenure systems deter-
mine who can use what natural resources for how long,
and under what conditions’ (F A O, 2002). Frequently
complicated land tenure issues are usually discussed
in association with the issues of food security, poverty
alleviation, or rural development. From this perspec-
tive, it might seem that only countries in the Global
South, areas with violent conflicts, and countries with
rapidly growing populations are endangered, as most
scientific studies concerning land tenure security are
carried out in such areas as Africa (Simbizi et
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al., 2014), Asia (Wannasai, Shrestha, 2008),
Central America (Assies,2009), and South America
(de Souza,2001). This is a deceptive impression,
however, inasmuch as land tenure security issues
concern also European countries.

Within Europe, this could be incorrectly perceived
to be a peripheral topic as the matter could be con-
sidered resolved as part of completed land reforms
(Sikor etal.,, 2009) and sufficiently controlled by
market and political mechanisms (Forbord et al.,
2014). Even in Europe, however, land tenure issues are
still an important topic, and particularly in connection
with the effort to improve the agricultural sector and
support increased quality of life in the countryside
while providing better protection of natural resources
and the landscape as a whole (FA O, 2003). It is nec-
essary to bear in mind that even though agriculture
is no longer the main source of economic output in
Europe (averaging 1.9% of GDP during 1995-2009
in the EU28), rural land still remains the most domi-
nant land use type in Europe, with more than 77%
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of the EU being classified as rural (47% as farmland
and 30% as forest) (European Commission,
2015). Even though some studies have demonstrated
that land tenure rights and security are among the fac-
tors influencing landscape structure (Sklenicka,
Salek,2008; Sklenicka etal., 2014), as well as
the method and intensity of its use (Kuemmerle
et al., 2008), the question remains as to how these
results can be generalized to study changes in the
agricultural landscape.

In recent decades, the European agricultural land-
scape has been rapidly changing due to the compet-
ing processes of homogenization and fragmentation
(Jongman,2002). The causes of this landscape po-
larization, although obvious on a different spatial scale,
are primarily not solely natural processes but mainly
human activities (Antrop, 1998). These changes are
most frequently caused by farming intensification or
extensification (Feranec etal.,2010; Van Vliet et
al., 2015) due to differences in traditional agricultural
practices and environmental factors (e.g. topography,
soil, climate) (Primdahl, 1999). As a key actor in
the agricultural landscape, the farmer and his or her
decisions affect not only productive rural areas but all
landscape types (Stoate et al., 2009; Primdahl
et al., 2013). This, in turn, has great implications for
biodiversity, cultural heritage, recreation, and other
functions (Primdahl et al., 2013). Management
method is closely tied to land tenure rights and tenure
security and so we regard it as important to focus on
studies examining land tenure and its influence on
agricultural landscape changes.

This review is focused on land tenure as an underly-
ing driver of ongoing agricultural landscape changes
in Europe. The first part of the study deals in a wider
context with the topic of land property rights in Europe
followed by an explanation of landscape polarization
in agricultural land patterns. The second part of the
study analyzes case studies that report on land tenure
in relation to agricultural land changes in Europe. We
analyze selected studies identified in the systematic
review published by Van Vliet etal. (2015) on the
topic of the manifestations and underlying drivers of
agricultural land changes in Europe, in order to answer
the following main research questions: How is the land
tenure factor transformed into empirically measurable
variables in connection with landscape changes? Is it
possible based on the case studies’ results to deter-
mine whether a given type of land tenure relationship
drives landscape change in any specific direction? If
we identify this direction, what is the relationship
between land tenure and landscape changes?

Land tenure rights — who has control over agricultural
land in Europe?

Land tenure comprises a comprehensive network
of interwoven relationships among all stakeholders

in the study area. Given that the property owner does
solely possess rights to land, but so do other interested
parties (e.g., tenants, local people, institutions) whose
interests may overlap, complement one another, or
even compete, the concept of “a bundle of rights” is
discussed. A single parcel can be bound by various
rights, such as the right to sell, lease, or use that par-
cel or simply a right to pass through the landscape.
Such rights can be established formally or informally
and shared among individual users or groups of users
(FAO,2002). Agricultural land tenure varies among
and even within countries, but generally it is catego-
rized as private, communal, open access, or state
(FA O, 2002). To acquire relevant information about
land tenure rights as constituting an important key to
understanding and explaining landscape changes in
rural regions (Primdahl, 1999), we need to know
details about all of the stakeholders connected with
agricultural land.

In Europe, most owners have the right to decide
about the use of a specific parcel — whether they use
it themselves or leave their land fallow, whether they
sell the parcel or grant the right to farm to third parties
based on a lease contract or oral agreement. In the latter
case, they become absentee landowners who for various
reasons do not themselves farm but still retain owner-
ship of the lands (Plieninger, 2006; Petrzelka
etal., 2013). The reasons for such landowner behaviour
include an inefficient land market, due to which one
might wait for a more advantageous time in order to
sell(Banski,2011;Sklenicka etal.,2013). This
situation occurs especially in countries within Central
and Eastern Europe, where leasing of land frequently
is the sole possibility for existing farmers to expand
the land they farm (Banski,2011) as well as for new
entrants to come into the agricultural sector if they do
not have sufficient capital to purchase new land or if
no land is available for purchase. Leasing is predomi-
nant, too, because in comparison to purchasing it is
a relatively rapid method of consolidating farmland
(Amblard, Colin,2009;Dramstad, Sang,
2010). For this reason, there are increasing numbers
of land tenants — stakeholders, who cultivate land
that they donotown (Primdahl, 1999). Therefore,
knowledge about the type of stakeholders who have
controlling rights to agricultural land (Van Doorn,
Bakker 2007;Petrzelka, Marquart-Pyatt,
2011) and about their decision-making behaviour
(Primdahl, 1999) is very important if we wish to
determine how significantly they influence the shape
of landscape.

How can land tenure influence the agricultural landscape
structure?

Landscape polarization in the agricultural spatial
pattern, such as landscape fragmentation and homogeni-
zation, is often caused by farming practices and specific
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interrelations among different groups of stakeholders
and their rights. As the term land fragmentation is
often used in different contexts, it may have various
meanings and multiple dimensions. Consequently, there
has never been a single commonly accepted definition
(Hartvigsen, 2014). In this review, we specifi-
cally focus on farmland fragmentation, which began
drawing attention of policymakers and researchers
already after World War II (Binns, 1950) because
of its assumed negative consequences for agricul-
ture. Although there was intense multidisciplinary
debate mainly in the early 1980s on the question of
whether or not farmland fragmentation is a problem
(King, Burton, 1982, 1983; Bentley, 1987),
this still continues until the present day (Van Dijk,
2003; Demetriou, 2014; Hartvigsen, 2014;
Sklenicka etal.,2014). Comprehensive reviews of
the benefits and disadvantages of land fragmentation,
particularly from the perspective of agriculture, have
been published by such authorsas Bentley (1987),
Van Dijk (2003),andrecentlyDemetriou (2014).
The study of Van Dijk (2003) constitutes one of
the best attempts to describe land fragmentation in a
comprehensive way, especially from the perspective
of land tenure rights.

Van Dijk (2003) distinguishes four types of land
fragmentation: (1) fragmentation of land ownership,
(2) fragmentation of land use, (3) separation of own-
ership and land use, and (4) internal fragmentation.
Ownership fragmentation is understood to be a degree
of spatial division in the ownership pattern that leads
to reducing larger ownership parcels to smaller ones
together with an increase in the numbers of owners
and of parcels (Sklenicka, Salek, 2008). In
the case of agricultural land, land use fragmentation
depends on the spatial arrangement of units man-
aged as separate production blocks. Although land
use pattern is to a certain extent associated with the
distribution of land ownership parcels, there can be
a considerable difference between these two layers
that leads to the separation of ownership and land
use. This can be seen in a situation where parcels
belonging to several owners are rented and managed
by an individual user as a unified production unit due
to the fact that the parcels are not individually viable
for use by their owners (Sklenicka et al.,, 2014).
Finally, internal fragmentation refers to a situation
within a farm whereby a single farming operation
manages numerous spatially separated parcels (Van
Dijk, 2003).

Land fragmentation types vary across European
countries. While West European countries are concerned
in particular about land use and internal fragmentation
(Demetriou, 2014), Central European countries
mainly suffer from another fragmentation types — own-
ership fragmentation and the separation of ownership
from land use (Van Dijk, 2003; Sklenicka et
al., 2014). The latter fragmentation type frequently

leads to landscape homogenization as small ownership
parcels unsuitable for efficient farming by the own-
ers themselves are frequently leased to larger entities
that through leasing combine the parcels into large
production blocks. This process has been termed the
‘Farmland Rental Paradox’ (Sklenicka et al., 2014).
Because it is connected to many negative effects, in-
cluding social and economic impacts (change in rural
character, growth of large agricultural companies at
the expense of small and medium farms) and environ-
mental impacts (diversity losses at the ecosystem level,
increased erosion risk, decreased aesthetic value of
the landscape), it is even considered a new form and
cause of land degradation. It is therefore essential to
evaluate agricultural landscape changes in connection
with land tenure in a comprehensive way.

METHODS

Case study evidence

The analytical part of this study is focused on the
role of land tenure in agricultural landscape changes
within relevant case studies in Europe. Case selection
was based on a review published by Van Vliet
et al. (2015) on the topic of the manifestations and
underlying drivers of agricultural landscape changes
in Europe. The review by Van Vliet atal. (2015)
was designed and reported according to the PRISMA
statement which is an evidence-based minimum
set of items for reporting in systematic review and
meta-analyses. The review includes a supplemen-
tary material with a detailed case study evidence
which enabled us to identify the case studies us-
ing the land tenure factor. Its authors gathered and
concisely documented 137 case studies. We made
these studies the starting point for our analysis,
because their focus meets the general requirements
we had established for the present study: the stud-
ies are located in Europe, focused on agricultural
landscape changes after 1945, written in English,
and reported in peer-reviewed publications selected
through a systematic search on Web of Science. Out
of the 137 cases documented by Van Vliet et al.
(2015), we selected only 24 studies that put into
context landscape changes and land tenure as an
underlying factor. Only these studies included land
tenure factor as a measurable variable in analysis
or discussion. Where selected studies were pre-
pared so as to compare landscape development in
separate study arecas (Fjellstad, Dramstad,
1999) or different countries (Kuemmerle et al.,
2008), they were, similarly as in the original aggregate
study by Van Vliet etal. (2015), maintained as
independent cases with the same identification codes
and therefore we analyzed 27 case studies in total.
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Selected characteristics of the case studies

First, we described the case studies according to
their general characteristics, such as the size and lo-
cation of the study area, temporal scale of analysis,
underlying driving forces, and data used for analysis.
The selected case studies were unevenly distributed
across Europe. They are set in 17 countries. Study
areas ranged from 3 to 8900 km?, with a median of
252 km? (Fig. 1).

The temporal scale of analysis is based on the
total period length and the number of time steps for
which changes were analyzed. If they examined land-
scape changes between two different time points,
it means only one time step. The total time periods
studied ranged from 3 to 155 years with a median of
35 years. The temporal scale of all cases is presented
in Fig. 2. Although the case studies focused specifi-
cally on landscape changes after 1945, in 3 studies
(Bender etal.,2005;Schneeberger etal.,2007;
Parcerisas etal., 2012) the studied period started
prior to this year and the longest time horizon was 150
years (1850-2000). Although most studies (19 cases
out of 27) observed changes only in one time step
(between the start and end year), there were several
studies (8 cases) considering rates of change for more
than two time steps (with a maximum of 11 time steps).

The driving forces underlying landscape changes
were categorized using the classification of Van
Vliet etal. (2015). These authors distinguished

Gellrich et al (2008) / United Kingdom 252
Moreno-Perez, Ortiz-Miranda (2008) / Spain 1081
Pfeifer et al (2009) / The Netherlands 1100

Kuemmerle et al (2009) / Romania

Kristensen et al. (2004) Denmark 50

Mottet et al (2006) France | »¢
Kuemmerle et al (2008) / Poland

Kuemmerle et al (2008) / Slovakia

Kuemmerle et al (2008) / Ukraine
Schneeberger et al (2007) / Switzerland 215

Kristensen (2003) / Denmark 70

Walford (2002)

Lieskovsky et al (2013) / Slovakia | 3

United Kingdom

Van Doorn, Bakker (2007) / Portugal | 44
Plieninger (2006) / Spain 426
Parcerisas et al (2012) / Spain 399
Bender et al (2005) / Germany | 91
Sikor et al (2009) / Albania
Sklenicka et al (2009) / Czech Republic
Primdahl (1999) / Denmark 140
Fjellstad, Dramstad (1999) / Norway | 19
Fjellstad, Dramstad (1999) / Norway | 1o
Kristensen (1999) / Denmark | 5
Orsini (2013) / Italy 45
Madsen (2003) / Denmark 496

Hostert et al (2011) / Ukraine
Ghafar, Robinson (1997) / United Kingdom 83
3000

0 1000 2000

among categories of demographic drivers, economic
drivers, technological drivers, institutional drivers,
sociocultural drivers, and location factors. The studies
used combinations of various driving factors, most
frequently institutional and location factors, as shown
in Table 1.

We then added an additional category to describe
land tenure data sources in subcategories, such as
land registers, topographic maps, statistical census
data, direct surveys, and historical documents. In
the reviewed case studies, the authors frequently (in
19 out of 27 cases) supported the landscape-change
analysis using data acquired by direct surveys that
included fieldwork, participatory methods, and espe-
cially interviews and questionnaires among farmers and
other participants. Therefore a separate category for
the type of direct survey (interviews, questionnaires,
not specified) and the type of survey informants was
included into our case study evidence. In most cases
(11 of 19 cases) farmers participated in the surveys,
but in several studies (8 cases) also local non-farming
residents or nonresidents were included in the surveys.

We created a classification of specific character-
istics of land tenure approach to describe how land
tenure factors were implemented in the case studies.
Two subcategories were distinguished: informative
studies (8 cases) and empirical studies (19 cases).
While informative studies only mentioned land tenure
as a driver of landscape changes but did not analyze it
directly, empirical studies analyzed the impact of land

4450
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Fig. 1. Spatial scale of case studies based on the total area of study sites (km?)
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Study
Start | End | period |Number of
Country Reference year | year | (years) | time steps
United Kingdom Gellrich et al. (2008) 1950 | 2000 50 1
Moreno-Perez,
Spain Ortiz-Miranda (2008) 1989 | 1999 10 1
The Netherlands Pfeifer et al. (2009) 1999 | 2005 6 1
Romania Kuemmerle et al. (2009) 1990 | 2005 15 3
Denmark Kristensen et al.. (2004) 1990 | 1995 5 1
France Mottet et al. (2006) 1950 | 2003 53 11
Poland Kuemmerle et al. (2008) 1986 | 2000 14 1
Slovakia Kuemmerle et al. (2008) 1986 | 2000 14 1
Ukraine Kuemmerle et al. (2008) 1986 | 2000 14 1
Switzerland Schneeberger et al. (2007) 1950 | 2000 50 11
Denmark Kristensen (2003) 1990 | 1995 5 1
United Kingdom Walford (2002) 1978 | 1999 21 1
Slovakia Lieskovsky et al. (2013) 1990 | 2010 20 1
Portugal Van Doorn, Bakker (2007) 1985 | 2000 15 1
Spain Plieninger (2006) 1956 | 1998 42 2
Spain Parcerisas et al. (2012) 1950 | 2005 55 2
Germany Bender et al. (2005) 1950 | 2000 50 4
Albania Sikor et al. (2009) 1988 | 2004 16 2
Czech Republic Sklenicka et al. (2009b) 1950 | 2005 55 1
Denmark Primdahl (1999) 1991 1996 5 1
Norway Fjellsta, Dramstad (1999) 1953 | 1992 39 1
Norway Fjellstad, Dramstad (1999) 1955 | 1993 38 1
Denmark Kristensen (1999) 1973 | 1995 22 1
Ttaly Orsini (2013) 2000 | 2010 10 1
Denmark Madsen (2003) 1994 | 1997 3 1
Ukraine Hostert et al. (2011) 1986 | 2006 20 3
United Kingdom Ghafar, Robinson (1997) 1972 | 1988 16 1
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Table 1. Driving factors used in case studies categorized according to Van Vliet et al. (2015). Percentages indicate the proportion of cases

using the given factors

Driving factors

Description

Cases (n =27) (%)

Demographic

Economic

Technological

Institutional

Sociocultural

Location

land change is associated with population characteristics

land change is associated with such characteristics as globalization of agricultural
markets, employment, labour requirements, and market prices

land change is associated with such factors as drainage, irrigation, availability
of new breeds, and mechanization

land change is associated with such characteristics as land consolidation processes,
subsidies, tenure security, land use planning, and political shifts
land change is associated with such societal demands as landscape aesthetics
and the natural environment

land change is associated with such factors as topography (slope, elevation), soil
and climate characteristics, and accessibility patterns

(n=16)22%

(n=14) 52%

(n=6)22%

(n=122)81%

(n=5)19%

(n=18) 67%

tenure using some measurable land tenure variables. For
example, land ownership pattern can be transformed
into such variables as mean parcel size, proportion of
owned land, and proportion of land owned by different
types of owners. Even though nearly all of the studies
defined their own variables directly corresponding to
their research purposes and depending on data avail-
ability; these variables display similar characteristics
for comparison. For example, variables are often quan-
tified at a given spatial level, such as parcel, farm, or
case study areas. Some variables better express the
relationships among various stakeholder groups (e.g.
owners vs tenants), while others only provide broad
information as to agricultural land distribution. These
19 empirical studies were therefore further analyzed
so as to determine not only their spatial and thematic
levels but also whether specific land tenure can be
related to certain landscape changes.

RESULTS

Spatial level and thematic category of land tenure
variables

To answer how land tenure was transformed into
measurable variables in case studies, we created a
classification with variables grouped into three general
thematic categories: (1) land rights variables based
on references to stakeholder type and duration of
land occupancy; (2) land structure variables describ-
ing general structure based on the number and size
of parcels or production blocks, number of parcels
per holding, and so on; and (3) behavioural variables
dependent on stakeholders’ subjective attitudes, per-
ceptions, and personal values. Within these categories,
we identified that the variables could then be defined
in the classification on three spatial levels: (1) parcel
or production block, where the studied characteristics
were defined for individually owned parcels or utilized

production blocks; (2) stakeholder, where the studied
characteristics were related to the stakeholder type
(i.e., farmer, owner, tenant, agricultural holding, farm);
and (3) landscape, where variables were integrated
across an entire landscape unit (e.g. a group of farms,
municipality, region, state). An example of variables
for combination in different thematic categories and
on different spatial levels is shown in Table 2.

We identified in reviewed studies that land rights
variables comprise the type of stakeholder, land occu-
pancy, its duration, and the way in which this relation-
ship arose. These variables reflect who has the right to
the land parcel or production block, how strong is this
right, how long it lasts, or how the rights of various
stakeholders interweave. The stakeholder typology is
frequently based on a classification of basic groups:
owners vs tenants and private vs state-owned. A num-
ber of studies examined changes in the landscape in
relation to stakeholders whose typology is based on
ownership type at an institutional scale. The results also
show that land structure variables are based on such
factors as the size and shape of parcels or production
blocks as well as the size, number, and spatial distribu-
tion of agricultural holdings. As parcel or production
block is the basic spatial unit, these variables serve
primarily as the computational basis for tenure vari-
ables at other scales. These broad variables express
only the general structure of agricultural holdings or
farmland but do not provide detailed information on
land tenure relationships. They can be obtained from
land registers, national agricultural censuses, and
other statistical databases (e.g. EUROSTAT). The last
identified group were behavioral variables which are
based on attitudes, perceptions, and personal values of
individual stakeholders. Data can be acquired through
sociological research, which is frequently conducted
among farmers, landowners, and local residents.

The results of this review show that land tenure
variables are not used equally at all spatial and thematic
levels. While some variables were used frequently,
others were used only rarely, as shown in Table 3.
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Table 2. Examples of variables on different thematic categories and spatial levels

Thematic categories

Spatial level
land rights variables

land structure variables behavioral variables

land tenure rights (e.g. owner/ tenant)
related to individual parcel

Parcel or production or production block

block level
duration of land ownership/ lease

of individual parcel or production block

size of individual parcel

or production block importance of land

tenure rights for individual

shape of individual parcel parcels or production blocks

or production block

percentage of owned/rented land

Stakeholder level for individual stakeholder

(owner, tenant, farmer,
agricultural holding, etc.) duration of land ownership/ lease

for individual agricultural holdings

number of parcels/ production
blocks belonging to individual

farmers importance of land

tenure rights for stakeholders
utilized area belonging

to agricultural holdings

proportion of publicly/ privately

Landscape level owned land in region

(group of farmers,

municipality, region, percentage of rented land

state, etc.) in municipality

minimum/maximum farm importance of interaction

size in country, region with other stakeholders

number of stakeholders
perception of

surrounding landscape
structure

in region

average holding size

in country

Role of land tenure as the driver of agricultural
landscape changes

We summarized the results of the selected studies
to determine whether specific land tenure variables
might be related to certain landscape changes, es-
pecially landscape polarization. Landscape changes
were studied from different disciplinary backgrounds,
which influenced the methodology and data sources
used in the case studies. Most frequently (23 cases)
the studies evaluated changes in landscape spatial
pattern in terms of its composition or configuration.
Five cases evaluated changes in land management
intensity, which included an increase or decrease in
land use management (e.g. increase in livestock den-
sity, mechanization). Eight cases monitored changes
in agricultural land use activity manifested as changes
toward more intensive or extensive land use. Five
cases dealt with change in farm specialization and
diversification, which are directly reflected in land
management. Out of 27 cases, 19 applied more than
one data set to describe landscape characteristics.

We determined that land tenure as a factor underly-
ing landscape changes was most frequently investi-
gated in relation to land abandonment. Although there
were studies with contradictory results, the factors
considered as important causes of land abandonment
and reforestation included land ownership and land
use pattern fragmentation, uncertain land tenure, and
land reforms. As we described in the Introduction,
land fragmentation needs to be investigated in its all
aspects: ownership fragmentation, fragmentation of
land use, separation of ownership and land use, and
internal fragmentation. However, the reviewed studies

74

about agricultural landscape changes describe land
fragmentation incompletely and the topic is often
marginal.

The results of the selected studies further indi-
cate that land tenure is frequently discussed together
with green services in agricultural landscapes and
their connection with the European Union’s Common
Agricultural Policy (CAP). Sustainable agriculture
provides also environmental values by conserving
ecosystems (Van Huylenbroeck etal., 2007)
and green services which are non-commodity goods
of farming such as landscape stability, biodiversity,
and wildlife habitat maintenance (P feifer et al.,
2009). The CAP should stimulate stakeholders with
additional subsidies to adopt green services in the ag-
ricultural land they utilize. For this reason, a number
of case studies dealt with the questions like which
stakeholder groups were active in preserving or re-
newing stabilizing features in a landscape, what were
their reasons for this action, and whether they were
doing so or wanting to do so voluntarily or only with
financial support.

DISCUSSION

Role of land tenure as the driver of agricultural
landscape changes

If we consider land tenure as the driver of agri-
cultural landscape changes, fragmented ownership
structure and delays in land consolidation were im-
portant determinants of abandonment and reforestation
for example in the study by Gellrich etal. (2008)
because the land consolidation process took more
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Table 3. List of case studies using described variables, sorted by thematic group and spatial level

Thematic group

Spatial level
land rights variables

land structure variables behavioural variables

Bender et al., 2005

Parcel or production block Mottet et al, 2006

Bender et al., 2005

Sikor et al., 2009 not used

Kristensen, 2003
Kristensen et al., 2004
Kuemmerle et al., 2008

Madsen, 2003
Moreno-Perez, Ortiz-Miranda, 2008
Mottet et al., 2006

Fjellstad, Dramstad, 1999
Kristensen, 2003
Moreno-Perez, Ortiz Miranda, 2008
Mottet et al., 2006
Orsini, 2013

Van Doorn, Bakker, 2007

Stakeholder Qrsml, 2013 Pfeifer et al., 2009 Pfeifer et al., 2009
Pfeifer et al., 2009 ..
. Plieninger, 2006
Plieninger, 2006 .
X Sikor et al., 2009
Primdahl, 1999
. Van Doorn, Bakker, 2007
Sikor et al., 2009 Walford. 2002
Van Doorn, Bakker, 2007 ’
Walford, 2002
Fjellstad, Dramstad, 1999
Kristensen, 2003
Madsen, 2003
Madsen, 2003 Moreno—Pereozr,Si?EUZ)l\l/I;randa, 2008 Madsen. 2005
Landscape Parcerisas et al., 2012 ’ ’ ’

Parcerisas et al., 2012
Plieninger, 2006
Primdahl, 1999
Sikor et al., 2009

Van Doorn, Bakker, 2007

Pfeifer et al., 2009

than 30 years and resulted in tenure uncertainty. Land
reforms and tenure insecurity were also among impor-
tant factors influencing abandonment in the studies by
Kuemmerle etal. (2008, 2009). However, Sikor
etal. (2009) did not find a relationship indicating that
highly fragmented ownership would be a major cause
of abandonment. Those authors claimed that the rate
of abandonment was the highest in the villages with
the lowest fragmentation and highest migration as pro-
ducers often stopped cultivating some parcels because
they found it more attractive to allocate their labour
and capital to non-farming activities. In an unstable
socioeconomic environment, local residents preferred
a strategy of farming on a diverse set of agricultural
parcels and used also parcels less suitable for farm-
ing. It appears that land abandonment also relates to
farm size and farming intensity, as Kristensen et
al. (2004) found higher rates of land abandonment on
small extensive farms. In addition, landowner type
appears to be an important determinant of abandon-
ment and reforestation as each type of landowner
decides in a different way about land management
(Primdahl,1999;Van Doorn, Bakker,2007).
The results of the study by Van Doorn, Bakker
(2007) indicated that the higher the probability a land-
owner was ‘retired’ or ‘diversified’ (characterized by
a variety of activities), the greater was the probabil-
ity of land abandonment. They also proved that the
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‘absentee’landowners practice a rather stable way of
agriculture. ‘Absentee’ landowners want from tenants
to maintain their arable land without many land use
transitions (e.g. afforestation, regeneration of montado).

To examine agricultural landscape changes in a
comprehensive way, we need to use appropriate indi-
cators that express all aspects of land fragmentation:
ownership fragmentation, land use fragmentation,
separation of ownership and use, and internal frag-
mentation (Van Dijk, 2003). Studies frequently
describe land fragmentation only incompletely. For
example, area per landowner is the most commonly
used fragmentation indicator in Central European
studies (Van Dijk, 2003), but ownership distri-
bution alone does not provide a complete picture of
fragmentation. As the main problem in Central Europe
is separation of ownership and land use (Van Dijk,
2003;Sklenicka etal.,2014), information about not
only landowners but also land operators is essential.

The results indicate that land tenure is frequently
discussed together with green services (e.g. biodiversity
and wildlife habitat maintenance) in agricultural land-
scapes. It was determined that at a general level land
tenure (e.g. the duration of ownership) significantly
influenced landscape changes, including creation and
removal of such habitats as hedgerows (Kristensen
etal., 2004). Although a longer ownership duration is
generally considered to mean an increased interest in
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preserving landscape structures (Wilson, 1997), the
study by Kristensen etal. (2004) determined just
the opposite tendency among stakeholders in Denmark,
where hedgerow renewal on farmland was performed
by younger farmers with shorter ownership durations.
The explanation probably relates to the farmers’ age, as
young farmers are better adjustable to a rapidly chang-
ing environment than the old. The same conclusion
was reached by Pfeifer et al. (2009), who stated
that higher level of education together with larger
farm size increases the probability of introducing
green services to agricultural land. The CAP’s new
trends in agricultural subsidies — from production- to
land-based subsidies and to more agro-environmentally
friendly approaches (Mouysset, 2014) — may en-
courage many stakeholders to consider the landscape
as a ‘living place’ rather than only a production area
(Primdahl, 1999), and this approach influences
ongoing landscape changes.

Spatial level and thematic category of land tenure
variables

In relation to spatial level and thematic category
of land tenure connected with landscape changes,
the variables most frequently omitted were behav-
ioural. Behavioural variables express how farmer’s
decisions have a direct and intentional influence
on landscape management, as well as other indirect
impacts on the landscape (Primdahl etal., 2013).
These were used marginally only at the stakeholder
(Pfeifer etal., 2009) and landscape (Madsen,
2003;Pfeifer etal.,2009) levels. This is surprising
inasmuch as determining the attitudes of farmers in
particular provided an important source of data in
most studies. At the stakeholder level on the farm
scale, for example, Pfeifer etal. (2009) addressed
the role of location in farmers’ decision making,
which has implications for a landscape change.
Among other farm characteristics, the authors used
the farm style factor, which includes also ‘owner-
ship’ as preoccupation with the importance farmers
attached to their own land. Another example is seen
in the work of Walford (2002), who investigated
the responses of large-scale commercial farmers to
agri-environmental schemes and the farmers’ will-
ingness to participate voluntarily in environmental
or conservation programs. However, these surveys
mostly did not concern land tenure issues. It seems
that the most frequently omitted spatial level was
that at the parcel or production block, despite that
it can provide the most detailed information on land
tenure relationships and their influence on landscape
change. Such detailed information is relevant for plan-
ning processes and nature conservation in changing
cultural landscapes (Gellrich et al., 2008) and it
is necessary for examining the spatial characteristics
of parcels or production blocks, land tenure’s spatial

distribution across the landscape, and land fragmenta-
tion (Sklenicka etal., 2014).

On the other hand, the land rights variables were
identified at all spatial levels (parcel, stakeholder,
landscape). For example, Mottet et al. (2006) re-
ferred to development in different types of occupancy
and assessed land tenure rights for each parcel as
owner-occupancy or tenancy (with a lease contract or
oral agreement). Among case studies reviewed, only
Mottet etal. (2006) distinguished land occupancy
type on the parcel level. Another aspect related to
land tenure rights is the duration of land occupancy.
This variable can be related to the individual parcel or
production block, as was done in such studies as that
byBender etal. (2005), who evaluated the duration
of land ownership and its continuity for each parcel.
Kristensen (2003)and Kristensen etal. (2004)
also examined the variable duration of ownership,
but that was in relation to the agricultural holding as
a whole. In reality, this variable relates only to the
duration of farming on agricultural holdings as it does
not distinguish whether the stakeholders farm on land
they own or lease.

The typology of stakeholders was studied for ex-
ample by Moreno-Perez, Ortiz-Miranda
(2008) who focused on the proportion of leased or
owned land (fully owned, with half ownership, rented),
as did Walford (2002), who also classified farms
into three groups according to the proportion of land
leased or owned by stakeholders: owner-occupied,
mixed tenure occupation, and rented. Other studies
created more complex stakeholder typologies based
on the characteristics of farming individuals and en-
tities as actors in the agricultural landscape. For ex-
ample, Kristensen (2003) categorized farms into
groups with similar characteristics using multivari-
ate analysis based on a range of socioeconomic and
production-related parameters. Among other factors,
that author took into account the importance of farm
income, which was reflected in the owner occupation
category (full-time farmers, part-time farmers, hobby
farmers, and pensioners). A similar factor occurred in
other studies, e.g. by Kristensen etal. (2004) and
Primdahl (1999).

A number of studies also examined changes in the
landscape in relation to stakeholders whose typology
is based on the ownership type at an institutional scale.
For example, Kuemmerle et al. (2006) classified
ownership into two classes: state owned and privately
owned by individuals or legal entities. That study
was carried out in such countries as Poland, Ukraine,
and Slovakia, where essential economic and political
transitions resulted in changes in land tenure rights.
For this reason, Kuemmerle et al. (2006) exam-
ined differences in abandonment of agricultural land
during the period when land was managed by state-
controlled policy and during the period of traditional
market economy. As Pfeifer et al. (2009) stated,
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for modelling changes in the agricultural landscape
the stakeholder scale was used the most frequently
because at this level it is possible to identify not only
the factors describing land rights and land structure,
but also the factors that can explain farmers’ decision
making. This level not only serves to capture the actual
level of decision making, but it also enables repre-
sentation of the heterogeneity of landowners within
a certain area. Our results support these statements,
as we identified land tenure variables in case studies
most frequently at the stakeholder level in the category
of land rights variables.

Land structure variables should be closely con-
nected with land rights variables as noted by several
authors (Van Dijk, 2003; Demetriou et al.,
2013), especially due to the fact that current land rights
variables show additional significant weaknesses. In
particular, they ignore such spatial characteristics as
parcel shape (Demetriou et al., 2013). This was
confirmed also in our results as the issue of parcel
shape or spatial arrangement was not analyzed in any
of the reviewed studies. These characteristics together
with parcel availability influence farming, and so
there are efforts to create more comprehensive indices
for evaluating land fragmentation. New instruments
such as LandSpaCES are appearing and being applied
when planning land consolidation that endeavours to
mitigate farmland fragmentation (Demetriou etal.,
2012). However, this approach is very demanding in
terms of input data, and so research data and models
are often chosen arbitrarily based on practical needs
rather than according to theoretical considerations
(Hersperger etal., 2010).

Obstacles in the studies about agricultural landscape
changes

The availability and quality of land tenure data
at appropriate scales can be an important obstacle to
use land tenure variables at different spatial and the-
matic levels. Although data availability is generally
improving, limiting factors can be seen in purchase
prices; lack of spatial, temporal, and thematic resolu-
tion; and inconsistencies between various datasets.
Especially for landscape-change research taking in
longer time periods, there are scarcely any spatially
explicit databases available that are consistent over
time (Schneeberger etal., 2007). An important
source of data is land registers, which are databases
used to register land tenure rights on a parcel or produc-
tion block level. An effective approach can be to use
cadastral data along with remote-sensing data because
the evaluation of land-register maps together with
aerial photographs gives a higher degree of resolution
(Bender etal., 2005). Although land registration
has received a great deal of attention (Paulsson,
Paasch, 2015), the situation in many countries re-
mains unsatisfactory and land register quality varies

considerably among countries. Information is fre-
quently recorded in separate databases, is outdated,
and does not exist in digital form, and the registers
are not flexible. Maintaining registers properly is a
matter of trust, understanding their purpose, and ad-
equate investment into their operation (Haldrup,
Stubkjaer,2013). Moreover, land tenure rights are
often not registered because they are based on various
types of informal agreements (Mottet etal., 2006;
Sikor etal., 2009). As a result, researchers cannot
always rely on the information available in these da-
tabases and must frequently acquire data directly for
their research purposes.

Because of data limitations, such researchers as
Kristensen et al. (2004), Moreno-Perez,
Ortiz-Miranda (2008),andOrsini (2013) have
also carried out in-depth interviews with selected rep-
resentatives and farmers to gather relevant information.
Case studies analysis proves that direct surveys based
on fieldwork, participatory mapping, interviews, and
questionnaires constitute an important data source.
Traditionally, accurate ground data from fieldwork is
used for validation purposes when processing remote-
sensing data (Kuemmerle etal., 2008, 2009), but
field data may also provide information on parcel
ownership (Kuemmerle etal.,2009) as well as land
occupancy, current and past land use, and management
practices (M ottet etal.,2006; Sikor etal., 2009).
Although these methods may be seen as risky because
they depend on informants’ memories, the study by
Mottet etal. (2006) indicated that the information
was apparently reliable when compared to that from
other data sources. Sometimes these methods can be
the only possible way to acquire data. Moreover, they
offer valuable insight into stakeholders’ perceptions
and decision-making behaviours.

Processes in the landscape have various time and
spatial dynamics, therefore, the results of landscape-
change analyses are scale dependent (Simova,
Gdulova, 2012) and it is difficult to generalize
observations determined at a micro (parcel or pro-
duction block) level to the macro (landscape) level
and vice versa. It would be ideal to use hierarchical
evaluation carried out simultaneously on all spatial and
thematic levels, but this is very demanding in terms
of time, costs, and technology. Nevertheless, we did
identify several studies which carried out analyses at
different levels. For example, Gellrich etal. (2008)
investigated reforestation at parcel and landscape
levels. Lieskovsky etal. (2013) not only stud-
ied vineyard abandonment in Slovakia on a national
level, but they also conducted a case study on the
local level that provided more detailed information
about vineyard abandonment, its driving forces, and
residents’ perceptions. Comprehensive information
was gathered through such means as interviews with
landowners and local residents. Another example is
Sikor etal. (2009), who combined several analyti-
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cal approaches to analyze the dynamics underlying
cropland abandonment. They used remote-sensing
analysis, comparative village studies based on in-
depth interviews, and regression analysis of a large
village sample.

The mentioned examples represent applications of
the so-called multi-hierarchical and multidisciplinary
approach, which is very desirable since it can provide
the most comprehensive perspective in landscape-
change research. Integrating data from both the natural
and social sciences is a basic necessity for building a
realistic simulation of future landscape development
(Vogt etal., 2002). However,as Biirgi etal. (2004)
state, we must not forget that such a simulation must
be constructed on solid conceptual backgrounds. If it
is not, then this fact can negatively affect an individual
study and particularly the interpretation and generali-
zation of its findings. The fact that social and natural
sciences are based on diverse approaches, analytical
methods, and scarcely comparable data sources ham-
pers communication among researchers with differ-
ent disciplinary backgrounds (Hersperger et al.,
2010). Among other factors, the reasons can include
confused and inaccurate terminology. For example,
such words which may be used as ‘farmer’, ‘house-
hold’, ‘farm’, and ‘owner’ may but do not necessarily
express the same meaning. When vague descriptions
are used, comparability with other research results
may be limited. A farmer may be a landowner, but he
or she also may only be leasing the land. If we want
to study what farming methods owners and lessors
use, as was done by such authors as Sklenicka et
al. (2015), it is necessary to distinguish between these
terms. More uniform terminology and more precise
definitions of terms would facilitate interdisciplinary
communication among such diverse researchers as
landscape planners, landscape ecologists, sociolo-
gists, and economists whose cooperation is essential
for studying landscape changes and applying research
results into practice. This also would simplify compar-
ing various case study results.

Limits of our review

One can find today a great number of case studies
examining landscape changes in relation to diverse
driving forces. Recently a number of meta-studies (e.g.
Van Zanten etal.,2014;Jepsen etal,2015;Van
Vliet etal.,, 2015) aggregating case study findings
about driving forces and synthesizing their evidence
have emerged. Such studies can be used as starting
points for a further more detailed study of selected
driving forces, just as in our case of land tenure. As
a factor underlying landscape changes we based our
work on the meta-study by Van Vliet etal. (2015).
We are aware, however, that this approach has certain
limitations, such as due to the fact that there may be
also other research studies focused on the topic of

land tenure in relation to landscape changes. As this
review focused only on changes in the agricultural
landscape in Europe, it did not include studies carried
out on other continents and for other land use types
(e.g.Nagaike, Kamitani, 1999;Sorice etal.,
2014). We also did not include studies carried out at a
single time point (e.g. Sklenicka, Salek, 2008;
Sklenicka etal.,2014,2015) because, even though
they had examined landscape structure in relation to
land tenure, these did not examine landscape changes.
Although the summary of case study results shows
that land tenure influences landscape change to a
certain extent, these results are difficult to generalize
for several reasons. First, the low number of cases
integrating land tenure into analyses of landscape
changes indicates that researchers do not pay much
attention to the topic. The land tenure factor was in-
cluded as a measurable variable in analysis or discussed
in only 24 out of the 137 case studies identified by
Van Vliet etal. (2015). Second, when the land
tenure factor was a part of a study, it seemed not to
have a significant effect on landscape changes due to
its minor role among other drivers. One of the most
relevant research problems when endeavouring to
link land tenure to landscape dynamics is that there
are many other factors influencing land use and land
management. For example, the study by Pfeifer et
al. (2009) used a farm style factor that included the
importance of “ownership” as a reflection of farmers’
attachment to their own land. However, this factor was
not significant in the study, and so it was not interpreted
further. Third, although the land tenure factor deter-
mined changes in landscape or management practices,
the results were scarcely comparable among studies
due to the local scale or specific research approach.
Studies sometimes arrived at conflicting conclusions,
as seen in such studies as those by Gellrich et al.
(2008) and Sikor et al. (2009). While fragmented
ownership structure increased abandonment in France
(Gellrich et al., 2008), it was connected to low
abandonment in Albania (Sikor et al., 2009).

CONCLUSION

Land tenure can be transformed into measurable
variables on different thematic and spatial levels,
but in the studies of landscape changes not all levels
receive the same attention. An obstacle seems to lie
in the availability and quality of land tenure data at
appropriate scales. The number of land tenure variables
used in the case studies indicates that stakeholder level
is the most important spatial level in models, as the
farmer is considered to be a key actor in the agricul-
tural landscape. Our study revealed that land tenure
was most frequently investigated in relation to land
abandonment and the green services of the Common
Agriculture Policy (CAP), but the resulting findings
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are difficult to generalize. Among the main reasons
were that only a low number of case studies integrated
land tenure into their analyses, its influence was not
significant, or the results were scarcely comparable
among studies because of locally specific conditions.

Landscape changes are studied from different
disciplinary backgrounds, and that influenced the
methodology and data sources used in the case stud-
ies reviewed. In conclusion, greater attention needs
to be devoted in future research to the parcel or pro-
duction block level because it enables to analyze
also the spatial character of individual parcels and
the spatial arrangement of land tenure relationships
across the landscape. Furthermore, better integration
of multidisciplinary and multi-hierarchical methods
using a social and geographic approach is broadly
needed. Such studies can bring more comprehensive
information as to landscape changes and improve the
decision-making abilities not only of land operators
regarding soil protection and sustainable rural devel-
opment, but also of policymakers for implementing
research outcomes into environmental policy within
a multilevel governance system.

REFERENCES

Amblard L, Colin JP (2009): Reverse tenancy in Romania: ac-
tors’ rationales and equity outcomes. Land Use Policy, 26,
828-836. doi: 10.1016/j.landusepol.2008.10.008.

Antrop M (1998): Landscape change: plan or chaos? Landscape
and Urban Planning, 41, 155-161. doi: 10.1016/S0169-
2046(98)00068-1.

Assies W (2009): Land tenure, land law and development: some
thoughts on recent debates. Journal of Peasant Studies, 36,
573-589. doi: 10.1080/03066150903142824.

Banski J (2011): Changes in agricultural land ownership in
Poland in the period of the market economy. Agricultural
Economics, 57, 93-101.

Bender O, Boehmer HJ, Jens D, Schumacher KP (2005): Us-
ing GIS to analyse long-term cultural landscape change in
Southern Germany. Landscape and Urban Planning, 70,
111-125. doi: 10.1016/j.landurbplan.2003.10.008.

Bentley JW (1987): Economic and ecological approaches to land
fragmentation: in defense of a much-maligned phenomenon.
Annual Review of Anthropology, 16, 31-67.

Binns SBO (1950): The consolidation of fragmented agricultural
holdings: an FAO study. FAO agricultural studies, no. 11.
Food and Agriculture Organization of the United Nations
FAO, Washington.

Biirgi M, Hersperger AM, Schneeberger N (2004): Driving
forces of landscape change — current and new directions.
Landscape Ecology, 19, 857-868. doi: 10.1007/s10980-
004-0245-8.

Demetriou D (2014): The development of an Integrated Planning
and Decision Support System (IPDSS) for land consolida-

tion. Springer Theses, Springer International Publishing
Switzerland. doi: 10.1007/978-3-319-02347-2 2.

Demetriou D, See L, Stillwell J (2012): A spatial multi-criteria
model for the evaluation of land redistribution plans. ISPRS
International Journal of Geo-Information, 1, 272-293. doi:
10.3390/ijgi1030272.

Demetriou D, Stillwell J, See L (2013): A new methodology
for measuring land fragmentation. Computers, Environment
and Urban Systems, 39, 71-80. doi: 10.1016/j.compenvurb-
8ys.2013.02.001.

de Souza FAM (2001): Perceived security of land tenure in
Recife, Brazil. Habitat International, 25, 175-190. doi:
10.1016/S0197-3975(00)00023-0.

Dramstad WE, Sang N (2010): Tenancy in Norwegian ag-
riculture. Land Use Policy, 27, 946-956. doi: 10.1016/j.
landusepol.2009.12.008.

European Commission (2015): Agriculture in the European
Union and the Member States - Statistical factsheets. http://
ec.europa.eu/agriculture/statistics/factsheets/pdf/eu_en.pdf.
Accessed 26 October, 2015

FAO (2002): Land tenure and rural development. FAO Land
Tenure Studies 3, Rome.

FAO (2003): The design of land consolidation pilot projects
in Central and Eastern Europe. FAO Land Tenure Studies
6, Rome.

Feranec J, Jaffrain G, Soukup T, Hazeu G (2010). Determining
changes and flows in European landscapes 1990-2000 using
CORINE land cover data. Applied Geography, 30, 19-35.
doi: 10.1016/j.apgeo0g.2009.07.003.

Fjellstad WJ, Dramstad WE (1999): Patterns of change in two
contrasting Norwegian agricultural landscapes. Landscape
and Urban Planning, 45, 177-191. doi: 10.1016/s0169-
2046(99)00055-9.

Forbord M, Bjerkhaug H, Burton RJF (2014): Drivers of change
in Norwegian agricultural land control and the emergence
of rental farming. Journal of Rural Studies, 33, 9-19. doi:
10.1016/j.jrurstud.2013.10.009.

Gellrich M, Baur P, Robinson BH, Bebi P (2008): Com-
bining classification tree analyses with interviews
to study why sub-alpine grasslands sometimes re-
vert to forest: A case study from the Swiss Alps.
Agricultural Systems, 96, 124-138. doi: 10.1016/j.
agsy.2007.07.002.

Ghaffar A, Robinson GM (1997): Restoring the agricultural
landscape: the impact of government policies in East Lo-
thian, Scotland. Geoforum, 28, 205-217. doi: 10.1016/
s0016-7185(97)00006-7.

Haldrup K, Stubkjaer E (2013): Indicator scarcity on cadastre
and land registration in cross-country information sources.
Land Use Policy, 30, 652-664. doi: 10.1016/j.landuse-
pol.2012.05.005.

Hartvigsen M (2014): Land reform and land fragmentation in
Central and Eastern Europe. Land Use Policy, 36, 330-341.
doi: 10.1016/j.1andusepol.2013.08.016.

SCIENTIA AGRICULTURAE BOHEMICA, 47, 2016 (2): 68-81 79



Hersperger AM, Gennaio MP, Verburg PH, Burgi M (2010):
Linking land change with driving forces and actors: four
conceptual models. Ecology and Society, 15, 17.

Hostert P, Kuemmerle T, Prishchepov A, Sieber A, Lambin EF,
Radeloff VC (2011): Rapid land use change after socio-
economic disturbances: the collapse of the Soviet Union
versus Chernobyl. Environmental Research Letters, 6, 1-8.
doi: 10.1088/1748-9326/6/4/045201.

Jepsen MR et al. (2015): Transitions in European land-manage-
ment regimes between 1800 and 2010. Land Use Policy, 49,
53-64. doi: 10.1016/j.landusepol.2015.07.003.

Jongman R (2002): Homogenization and fragmentation of the
European landscape: ecological consequences and solutions.
Landscape and Urban Planning, 28, 212-221. doi: 10.1016/
S0169-2046(01)00222-5.

King R, Burton S (1982): Land fragmentation: notes on a fun-
damental rural spatial problem. Progress in Human Geog-
raphy, 6, 475-494.

King R, Burton S (1983): Structural change in agriculture:
the geography of land consolidation. Progress in Human
Geography, 7, 471-501.

Kristensen SP (1999): Agricultural land use and landscape
changes in Rostrup, Denmark: processes of intensification
and extensification. Landscape and Urban Planning, 46,
117-123. doi: 10.1016/s0169-2046(99)00034-1.

Kristensen SP (2003): Multivariate analysis of landscape
changes and farm characteristics in a study area in central
Jutland, Denmark. Ecological Modelling, 168, 303-318.
doi: 10.1016/s0304-3800(03)00143-1.

Kristensen LS, Thenail C, Kristensen SP (2004): Landscape
changes in agrarian landscapes in the 1990s: the interaction
between farmers and the farmed landscape. A case study from
Jutland, Denmark. Journal of Environmental Management,
71, 231-244. doi: 10.1016/j.jenvman.2004.03.003.

Kuemmerle T, Radeloff VC, Perzanowski K, Hostert P (2006):
Cross-border comparison of land cover and landscape
pattern in Eastern Europe using a hybrid classification
technique. Remote Sensing of Environment, 103, 449-464.
doi: 10.1016/j.rse.2006.04.015.

Kuemmerle T, Hostert P, Radeloff VC, Van der Linden S,
Perzanowski K, Kruhlov I (2008): Cross-border com-
parison of post-socialist farmland abandonment in the
Carpathians. Ecosystems, 11, 614-628. doi: 10.1007/
$10021-008-9146-z.

Kuemmerle T, Muller D, Griffiths P, Rusu M (2009): Land use
change in Southern Romania after the collapse of socialism.
Regional Environmental Change, 9, 1-12. doi: 10.1007/
$10113-008-0050-z.

Lieskovsky J, Kanka R, Bezak P, Stefunkova D, Petrovic F,
Dobrovodska M (2013): Driving forces behind vineyard
abandonment in Slovakia following the move to a mar-
ket-oriented economy. Land Use Policy, 32, 356-365. doi:
10.1016/j.1andusepol.2012.11.010.

Madsen LM (2003): New woodlands in Denmark: the role of
private landowners. Urban Forestry and Urban Greening, 1,
185-195. doi: 10.1078/1618-8667-00018.

Moreno-Perez OM, Ortiz-Miranda D (2008): Understanding
structural adjustment in Spanish arable crop farms: poli-
cies, technology and multifunctionality. Spanish Journal of
Agricultural Research, 6, 153—-165.

Mottet A, Ladet S, Coque N, Gibon A (2006): Agricultural
land-use change and its drivers in mountain landscapes:
a case study in the Pyrenees. Agriculture Ecosystems and
Environment, 114, 296-310. doi: 10.1016/j.agee.2005.11.017.

Mouysset L (2014): Agricultural public policy: green or sus-
tainable? Ecological Economics, 102, 15-23. doi: 10.1016/j.
ecolecon.2014.03.004.

Nagaike T, Kamitani T (1999): Factors affecting changes in
landscape diversity in rural areas of the Fagus crenata forest
region of central Japan. Landscape and Urban Planning, 43,
209-216. doi: 10.1016/S0169-2046(98)00105-4.

Orsini S (2013): Landscape polarisation, hobby farm-
ers and a valuable hill in Tuscany: understanding land-
scape dynamics in a peri-urban context. Geografisk
Tidsskrift — Danish Journal of Geography, 113, 53—64. doi:
10.1080/00167223.2013.770633.

Parcerisas L, Marull J, Pino J, Tello E, Coll F, Basnou C (2012):
Land use changes, landscape ecology and their socioeco-
nomic driving forces in the Spanish Mediterranean coast
(El Maresme County, 1850-2005). Environmental Science
and Policy, 23, 120-132. doi: 10.1016/j.envsci.2012.08.002.

Paulsson J, Paasch JM (2015): The Land Administration Domain
Model — A literature survey. Land Use Policy, 49, 546-551.
doi: 10.1016/j.1andusepol.2015.08.008.

Petrzelka P, Marquart-Pyatt S (2011): Land tenure in the US:
power, gender, and consequences for conservation decision
making. Agriculture and Human Values, 28, 549-560. doi:
10.1007/s10460-011-9307-0.

Petrzelka P, Ma Z, Malin S (2013): The elephant in the room:
absentee landowner issues in conservation and land man-
agement. Land Use Policy, 30, 157-166. doi: 10.1016/j.
landusepol.2012.03.015.

Pfeifer C, Jongeneel RA, Sonneveld MPW, Stoorvogel JJ (2009):
Landscape properties as drivers for farm diversification: a
Dutch case study. Land Use Policy, 26, 1106—1115. doi:
10.1016/j.1andusepol.2009.01.007.

Plieninger T (2006): Habitat loss, fragmentation, and altera-
tion — quantifying the impact of land-use changes on a
Spanish dehesa landscape by use of aerial photography
and GIS. Landscape Ecology, 21, 91-105. doi: 10.1007/
$10980-005-8294-1.

Primdahl J (1999): Agricultural landscapes as places of pro-
duction and for living in owner’s versus producer’s deci-
sion making and the implications for planning. Landscape
and Urban Planning, 46, 143-150. doi: 10.1016/s0169-
2046(99)00038-9.

80 SCIENTIA AGRICULTURAE BOHEMICA, 47, 2016 (2): 68-81



Primdahl J, Kristensen L, Busck AG (2013): The farmer and
landscape management: different roles, different policy ap-
proaches. Geography Compass, 7, 300-314. doi: 10.1111/
gec3.12040.

Schneeberger N, Burgi M, Hersperger AM, Ewald KC (2007):
Driving forces and rates of landscape change as a promising
combination for landscape change research — an application
on the northern fringe of the Swiss Alps. Land Use Policy,
24,349-361. doi: 10.1016/j.landusepol.2006.04.003.

Sikor T, Miiller D, Stahl J (2009): Land fragmentation and
cropland abandonment in Albania: implications for the roles
of state and community in post-socialist land consolidation.
World Development, 37, 1411-1423. doi: 10.1016/j.world-
dev.2008.08.013.

Simbizi MCD, Bennett RM, Zevenbergen J (2014): Land tenure
security: revisiting and refining the concept for Sub-Saharan
Africa’s rural poor. Land Use Policy, 36, 231-238. doi:
10.1016/j.1andusepol.2013.08.006.

Simova P, Gdulova K (2012): Landscape indices behavior: a
review of scale effects. Applied Geography, 34, 385-394.
doi: 10.1016/j.apgeog.2012.01.003.

Sklenicka P, Salek M (2008): Ownership and soil quality as
sources of agricultural land fragmentation in highly frag-
mented ownership patterns. Landscape Ecology, 23, 299-311.
doi: 10.1007/s10980-007-9185-4.

Sklenicka P, Molnarova K, Brabec E, Kumble P, Pittnerova
B, Pixova K, Salek M (2009): Remnants of medieval field
patterns in the Czech Republic: analysis of driving forces
behind their disappearance with special attention to the role
of hedgerows. Agriculture, Ecosystems and Environment,
129, 465-473. doi: 10.1016/j.agee.2008.10.026.

Sklenicka P, Molnarova K, Pixova KC, Salek ME (2013):
Factors affecting farmland prices in the Czech Republic.
Land Use Policy, 30, 130-136. doi: 10.1016/j.landuse-
pol.2012.03.005.

Sklenicka P, Janovska V, Salek M, Vlasak J, Molnarova K
(2014): The Farmland Rental Paradox: extreme land own-
ership fragmentation as a new form of land degradation.
Land Use Policy, 38, 587-593. doi: 10.1016/j.landuse-
pol.2014.01.006.

Sklenicka P, Janeckova Molnarova K, Salek M, Simova P,
Vlasak J, Sekac P, Janovska V (2015): Owner or tenant:
who adopts better soil conservation practices? Land Use
Policy, 47, 253-261.

Sorice MG, Kreuter UP, Wilcox BP, Fox WE 34 (2014): Chang-

ing landowners, changing ecosystem? Land-ownership moti-

vations as drivers of land management practices. Journal of
Environmental Management, 133, 144—152. doi: 10.1016/j.
jenvman.2013.11.029.

Stoate C, Baldi A, Beja P, Boatman ND, Herzon I, Van Doorn
A, de Snoo GR, Rakosy L, Ramwell C (2009): Ecological
impacts of early 215 century agricultural change in Europe —
a review. Journal of Environmental Management, 91, 22—-46.
doi: 10.1016/j.jenvman.2009.07.005.

Van Dijk T (2003): Dealing with Central European land fragme-
nation. A critical assessment on the use of Western European
instruments. Eburon, Delft.

Van Doorn AM, Bakker MM (2007): The destination of ar-
able land in a marginal agricultural landscape in South
Portugal: an exploration of land use change determinants.
Landscape Ecology, 22, 1073-1087. doi: 10.1007/s10980-
007-9093-7.

Van Huylenbroeck G, Vandermeulen V, Mettepenningen E, Ver-
specht A (2007): Multifunctionality of agriculture: a review
of definitions, evidence and instruments. Living Reviews in
Landscape Research, 1, 3. doi: 10.12942/Irlr-2007-3.

Van Vliet J, de Groot HLF, Rietveld P, Verburg PH (2015):
Manifestations and underlying drivers of agricultural land
use change in Europe. Landscape and Urban Planning, 133,
24-36. doi: 10.1016/j.landurbplan.2014.09.001.

Van Zanten T, Verburg PH, Koetse MJ, Beukering PJH (2014):
Preferences for European landscapes: a meta-analysis of
case studies. Landscape and Urban Planning, 132, 89-101.
doi: 10.1016/j.1andurbplan.2014.08.012.

Vogt KA, Grove M, Asbjornsen H, Maxwell KB, Vogt DJ, Sig-
urdadottir R, Larson BC, Schibli L, Dove M (2002): Linking
ecological and social scales for natural resource management.
In: Liu J, Taylor WW (eds): Integrating landscape ecology
into natural resource management. Cambridge University
Press, Cambridge.

Walford N (2002): Agricultural adjustment: adoption of and
adaptation to policy reform measures by large-scale com-
mercial farmers. Land Use Policy, 19, 243-257. doi: 10.1016/
$0264-8377(02)00018-2.

Wannasai N, Shrestha RP (2008): Role of land tenure security
and farm household characteristics on land use change in the
Prasae Watershed, Thailand. Land Use Policy, 25, 214-224.
doi: 10.1016/j.1andusepol.2007.07.003.

Wilson GA (1997): Factors influencing farmer participation
in the environmentally sensitive areas scheme. Journal
of Environmental Management, 50, 67-93. doi: 10.1006/
jema.1996.0095.

Corresponding Author:

Ing. Sarka Kr&ilkova, Czech University of Life Sciences Prague, Faculty of Environmental Sciences, Department of Applied
Geoinformatics and Spatial Planning, Kamycka 129, 165 21 Prague-6 Suchdol, Czech Republic, phone: +420 224 382 653,

e-mail: krcilkovas@fzp.czu.cz

SCIENTIA AGRICULTURAE BOHEMICA, 47, 2016 (2): 68-81 81



