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Farmland Abandonment in Europe: An Overview of Drivers, Consequences and Assessment of 

the Sustainability Implications 

Abstract. In the last decades, there have been large areas of agricultural land that were abandoned in 

Europe, producing significant social and environmental impacts. Land abandonment is a dynamic 

process, which is influenced by a complex range of drivers that vary over time and space. This 

process is driven by a combination of socio-economic, political and environmental factors, by which 

formerly cultivated fields are no longer economically viable under existing land-use and socio-

economic conditions. The implications of land abandonment on biodiversity and other ecosystem 

services can be positive or negative depending on the conservation status of the area, agro-climatic 

conditions and local factors. Therefore, the scope and extent of environmental impacts vary over time 

and location. Considering that land abandonment is a contentious issue in Europe, there is still 

growing need for research on this topic. This paper reviews (i) drivers and consequences of farmland 

abandonment in Europe, (ii) policy measures and tools developed by the EU in relation to land 

abandonment process, (iii) the impacts and indicators that are used to assess ecosystem services that 

are related to land abandonment, (iv) the methods by which socio-economic, environmental and 

cultural values can be assessed. An overview of key impacts and indicators, and the impact 

assessment methodologies will guide policy-making and planning processes that focus on 

sustainability impact assessment of land abandonment related to ecosystem services in Europe.

Keywords: Agricultural land, Rural abandonment, Ecosystem services, Biodiversity, Impact 

assessment, Europe

1. Introduction
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Land-use change has cumulatively affected sustainable development of the global environment 

(Pereira et al. 2010), particularly with regard to increasing global food demand and increasing land 

scarcity for agricultural production (Lambin and Meyfroidt 2011; FAO 2016). The Food and 

Agricultural Organisation of the United Nations (FAO) reported an increase of 43% in global food 

demand by 2030 (FAO 2011). A more recent study by Valin et al. (2016) indicated that the demand 

for food is expected to grow by 59-98% between 2005 and 2050 according to the reference scenario 

of global economic models examined in their study. The actual and projected trends on global food 

demand have raised concerns on the impact of land-use change on food security, biodiversity and 

other ecosystem services (UN 2012; FAO 2017). Over the past 50 years, there have been three main 

land-use trajectories that have affected nature and ecosystem services in agricultural landscapes 

(Izquierdo and Grau 2009): 1). Agricultural intensification of more economically productive areas, or, 

conversely, expansion of land use due to land exploitation (van Vliet et al. 2015); 2). Abandonment1 

of remote and economically unproductive areas, reforestation or rewilding for nature value (Navarro 

and Pereira 2015); 3). Conversion of agricultural land to urban uses associated with rapid urbanisation 

process leading to agricultural intensification close to cities (Bren d’Amour et al. 2017). This paper 

reviews state-of-the-art literature on the causes, consequences and policy implications of farmland 

abandonment in Europe to understand and evaluate socio-economic and environmental trade-offs of 

land abandonment process. In this respect, the paper specifies various impacts and indicators, and 

reviews impact evaluation methodologies for developing the tools and assessment frameworks to 

guide informed policy and decision making in European Region.    

Although, as we will show, some studies highlight a number of significant drivers and environmental 

impacts of farmland abandonment at the European, regional and/or local scales, the tools and impact 

assessment frameworks have so far not been reviewed at the European extent. Current findings have 

shown that a complete understanding of drivers, consequences and policy implications regarding land 

abandonment in Europe is highly valued in the literature. The relevant research at the pan-European 

scale should be complemented by developing a framework for sustainability impact assessment of 

land abandonment process to provide means for policy making and planning decisions and 
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applications for best policy practices in Europe. To bridge this gap, this paper reviews the literature on 

the key drivers, consequences and policy measures of agricultural land abandonment, and provides a 

framework for assessing ecosystem services, applicable to any type of abandoned land in Europe. 

This evaluation framework will construct a base for the European studies that focus on sustainability 

impact assessment of farmland abandonment on related ecosystem services.

1.1. Literature Review

Scoping was performed to find useful keywords and to get an overview about the availability of land 

abandonment studies. The scoping was undertaken in the ISI Web of Science primarily using the 

keywords “land abandonment”; “agriculture”; “farmland”. To select the case studies carried out for 

Europe, the search was refined by adding the keyword “Europe”. For the policy measures and 

sustainability implications section, we added the following keywords to the search engines: 

“European Commission”; “Environment Conservation”; “CAP Pillar 1 and Pillar 2”; 

“NATURA2000”; “Biodiversity”; “Ecosystem Services”; “Valuation” and “Indicators”. The search 

was undertaken during October-November, 2017 and covers the relevant documents from ISI Web of 

Science, Scopus and Google Scholar. The search also covers some of the references cited in the 

papers found from the search engines. The selection of relevant studies follows a three-stage process. 

First, the study titles were assessed to be in line with the topic of our research. This is followed by the 

assessment of the abstracts and then assessment of the full contents of the papers. The relevant 

documents were kept in a single file by removing all the duplicates. Our review is based on only the 

studies written in English.  

The findings of this review are presented in Tables 1, 3, 4 and 5 and are discussed in the following 

sections. First, section 1.2 outlines the current status of land abandonment in Europe with respect to 

policy gaps. Section 2 continues with an analysis of drivers and shows the why there is a need for new 

policy measures, the subject of section 3. We continue with a discussion on policy and future 

directions followed by conclusions.
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1.2 Land abandonment in Europe

Plieninger et al. (2016) examined landscape changes in Europe starting from early 1990s and 

demonstrated that intensification/expansion of agriculture is the dominating land-use change process 

in Northern and Western European Countries. In Eastern Europe, the expansion/intensification of 

forestry is of particular significance together with agricultural intensification/expansion. By contrast, 

in Southern Europe, land abandonment/expansion processes have long been widespread including the 

Western and Eastern Mediterranean countries (see also Kuemmerle et al. 2016). Agricultural 

intensification/expansion was frequently associated with urban land and infrastructure development 

(Plieninger et al. 2016). Strong urbanisation trends were observed in Western Europe and coastal 

areas of the Mediterranean countries, often associated with abandonment and declining land-use 

intensity in the periphery (Levers et al. 2016)2. The reason for land abandonment in the vicinity of 

cities is related to increasing land-use change pressures in these areas where there is a tendency for 

setting aside of land for speculative development purposes (Vanwambeke et al. 2012). 

Agricultural land abandonment has been an increasingly important issue particularly in the mountain 

areas of Western Europe (MacDonald et al. 2010), Eastern Europe; (Prishchepov et al. 2011) and the 

Mediterranean countries such as Spain (Gabarron-Galeote et al. 2015), Portugal (Nunes et al. 2010), 

Italy (van der Sluis et al. 2014), Greece (Zakkak et al. 2014), France (Vacquie et al. 2015) as well as 

new EU member states i.e. Croatia (Mikulic et al. 2014). It is not an easy task to measure the amount 

of land that has been abandoned in Europe since there is limited spatial information on the abandoned 

areas till 1970s (Lasanta et al. 2015). A further reason is that the former cultivated fields are 

disappeared due to the vegetative succession stages (Gerard et al. 2010; Lasanta et al. 2015). Other 

issues are related to spatial mapping and monitoring of the land abandonment processes where there 

might be scale-mismatches between monitoring and land management units, classification issues and 

reporting problems (Munroe et al. 2013 referred to: Verburg et al. 2011). 
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The differences in the methodologies used in the land abandonment research make it difficult to 

validate and to compare the results for a clear understanding of the real extent of farmland 

abandonment in Europe. For instance, Hatna and Bakker (2011: 725) concluded that between 1990 

and 2006, “a total area of about 54,920 ha was abandoned in Western Europe whereas in Eastern 

Europe an area of about 67,960 ha was abandoned. Total area affected by abandonment process in 

Southern Europe was larger and amounted to 118,020 ha”. A similar study by Feranec et al. (2010) 

examined the land-use changes in Europe between 1990 and 2000, and found that land abandonment 

affected a total area of 88,000 km2, equivalent to 2.5% of the total study area. A more recent study by 

Kuemmerle et al. (2016: 5) mentioned that ‘20,500 km2 of cropland and grazing land was abandoned 

in Europe between 2000 and 2012, whereas re-cultivation after 2006 succeeded in 16,430 km2’. A 

related research by Estel et al. (2015) studied fallow frequency and permanent fallow land through 

mapping farmland abandonment between 2001 and 2012 covering the overall European Area. They 

found that a total area of 46.1 mha permanent fallow farmland occurred across all of Europe, of which 

83% was located in Central and Eastern Europe. According to their fallow frequency map, fallow 

farmland was most frequent in Central and Eastern Europe, in the southern Iberian Peninsula, and in 

mountainous regions including Alps and Pyrenees. In common, these studies argue that the causes and 

extent of land abandonment are not the same across Europe and there are environmental consequences 

of land abandonment such as impacts on biodiversity and ecosystem services as well as food security 

and sustainable rural development. Considering sustainability implications, land abandonment process 

should be examined through applications of monitoring, measuring, modelling and assessing such 

land-use change patterns (FAO 2017). The existing research on these issues has provided an insight 

for planners and policy makers for understanding the drivers and consequences of such land-use 

changes, the location of areas that are prone to land abandonment, and the policy incentives and 

measures aiming at managing the abandonment process (Pointereau et al. 2008).

In the Report of European Commission (EC)-Joint Research Centre (JRC) (2013), land abandonment 

is defined as ‘a cessation of management on the agricultural land which leads to undesirable changes 

in biodiversity and ecosystem services’ (Terres et al. 2013: 22). Here, land abandonment is considered 
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as ‘a loss of Utilised Agricultural Area (UAA) that has not been converted to urban uses or afforested’. 

This abandoned land is no longer cultivated (though extensive use may be continued) due to socio-

economic or other reasons, and the land may eventually lead to scrubland and sometimes at a later 

stage, to forest3 (Arnaez et al. 2011; Sluiter and de Jong 2007). Here agricultural land refers to land 

that are used for agricultural activities including arable land under temporary crops (such as cereals), 

permanent cropland, meadows for livestock grazing or for pasture, and temporarily fallow land. Land 

abandonment may occur at variety of scales (Mac Donald et al. 2000) and with different degrees of 

intensity. There may be a reduction in management intensity of the farmland (e.g. lower stocking rates, 

concentrated management of a reduced area of the farm, infrequent cultivations) resulting in 

conversion of the arable land to pastures, or a complete withdrawal of management resulting in a 

transition to non-agricultural uses (Bielsa et al. 2005). Local climatic characteristics, soil conditions, 

availability of water, distance to natural plant cover, and human-related factors (e.g. abandonment age, 

management during the period of farming and its ending, use of livestock) shape natural succession 

on the abandoned land revegetation (Lasanta et al. 2015). 

The persistence and density of the vegetation mostly depend on wildfires (Chauchard et al. 2007). Fire 

risk is a major concern associated with land abandonment in Southern Europe, by contrast, in the 

Northern European countries, it is considered as a less significant consequence of land abandonment 

compared to the possible loss of landscape biodiversity (Bignal and McCracken 2000). If there are no 

wildfires and there is continuation of favourable agro-climatic and environmental conditions, 

secondary succession leads to development of woodlands and forests in temperate regions (Holk 

2017). Climate affects the species composition of this newly formed natural vegetation after 

secondary succession (Gabarron-Galeote et al. 2015). 

Ecosystem services are highly vulnerable to climate and land-use changes, both of which affect the 

biophysical processes that underpin ecosystem dynamics. Increasing atmospheric CO2 and associated 

climate change, which includes increasing temperature, changes in rainfall regimes and water levels, 

shift the production capacity of land; and therefore, have impact on land-use change (Howden et al. 

2007). For instance, low-productivity agricultural land has been abandoned or converted to urban uses 
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in Europe, where their management is associated with high costs. According to Briner et al. (2013), 

agricultural and forest ecosystems are influenced by direct impact of climate change, climate 

dependant land-use change or economically-driven land-use change. Land-use change, on the other 

hand, leads to changes in water use, which in turn can impact water circulation of the landscapes as 

well as on local and regional climates (Destouni et al. 2013). The interactive effects between climate 

and land-use change on ecosystem services were studied by Briner et al. (2013) for Switzerland, 

Kirchner et al. (2015) for Austria, and Lamarque at al. (2014) for France. The White Paper released 

by European Commission (COM 2009a) focuses on adaptation strategies addressing the climate 

change issue in Europe. The Paper specifically highlights impacts of climate change on agriculture, as 

it will influence crop yields, livestock management, location of production and resultant land-use 

change. The changing weather events will increase the risk of crop failure and also affect soil organic 

matter that is related to soil fertility (COM 2009). Within the context of climate dependant impacts on 

land-use change and vice versa, the impacts of land abandonment process on ecosystem services are 

examined though the combined impacts of climate change and land-use change (i.e. land 

abandonment) throughout this study. 

In this context, land abandonment is associated with significant changes on biodiversity and many 

other ecosystem services that are specified in the Millennium Ecosystem Assessment (MEA) 

framework (EC 2013a). These ecosystem services belong to four categories (EC 2014a; Teillard et al. 

2016): provisioning services (e.g. water, food, wood, fuel, fibre, genetic resources); supporting 

services (e.g. water cycling, soil formation); regulating services (climate, erosion); and cultural 

services (e.g. aesthetics, culture conservation). Many of these ecosystem services are of European 

importance according to the EU Habitats (Council Directive 92/43/EEC on the conservation of natural 

habitats and of wild fauna and flora; EC 1992) and Birds Directives (79/409/EEC on the conservation 

of wild birds); and are therefore protected in NATURA2000 sites. However, there are some others in 

High Nature Value (HNV) farmlands that may have limited protection unless they are within other 

conservation sites or nature areas (IEEP and Veen 2005). HNV farmlands are known as low-intensity 

farming systems characterised by high levels of biodiversity (EC 2014b). The land abandonment 
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process, associated land-use changes, and their relationship with the corresponding ecosystem 

services is summarised in Figure 1. 

FIGURE 1 ABOUT HERE

At the European scale, recent land-use trends suggest a continued abandonment of marginal land and 

the consequent increase in forest areas due to afforestation of the abandoned land (Burrascano et al. 

2016). Considering the significance of the impacts on environment and landscapes, there is growing 

body of literature researching the current state and future risks of agricultural land abandonment in 

Europe and other regions (Hatna and Bakker 2011; Terres et al. 2013, 2015; Tieskens et al. 2017). 

Several other papers focus on modelling the future land-use changes for the assessment of land 

abandonment (Vacquie et al. 2015; Mouchet et al. 2017), impacts of land abandonment on provision 

of a number of ecosystem services (Plieninger et al. 2014; Gabarron-Galeote et al. 2015); and 

qualitative/quantitative assessment of consequences and policy implications of abandonment (Lasanta 

et al. 2015; Keestra et al. 2018). Empirical studies have shown that there is still a need for prioritising 

the key impacts and indicators and developing a common assessment framework for guiding the 

policy making and planning decisions regarding farmland abandonment particularly at broad 

geographical scales. Studies of farmland abandonment in Europe are limited in scope. For instance 

Beneyas et al. (2007), Munroe et al. (2013), Filho et al. (2016) and Lasanta et al. (2017) reviewed 

solely drivers, consequences and/or associated policy options of land abandonment in Europe or based 

on applications of impact assessments regarding a limited number of ecosystem services at the pan-

European level (Tieskens et al. 2017). Others investigate various aspects of ecosystem services 

regarding farmland abandonment at the local or regional scales in Europe. Some examples are: soil 

organic carbon evolution (Gabarron-Galeote et al. 2015), species’ diversity (Plieninger et al. 2014), 

soil properties and biodiversity (Robledano-Aymerich et al. 2014), cultural ecosystem services 

(Schirpke et al. 2016), and nature-based solutions in landscape management (Keesstra et al. 2018). 

There is also literature on the socio-economic and environmental valuation of regional/local 

ecosystem services of different land uses, which rarely comprises abandoned agricultural landscapes 
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(Syrbe and Walz 2012; Oteros-Rozas et al. 2014; Fagerholm et al. 2016). 

2. Drivers and Consequences of Land Abandonment in Europe

2.1. Drivers of Land Abandonment

There is vast literature of empirical studies which examined socio-economic and environmental 

drivers, and the consequences of land abandonment in Europe (Hatna and Bakker 2011; Lasanta et al. 

2015; Filho et al. 2016). The findings from this literature have suggested that land abandonment in 

Europe has generally occurred in marginal areas where biophysical conditions are relatively poor 

resulting in lower agricultural profitability (Mac Donald et al. 2000; Sluiter and de Jong 2007). 

Factors often associated with bio-geographical characteristics of agricultural land are topographical 

conditions like elevation, aspect and slope (Corbelle-Rico et al. 2012), soil-related factors such as soil 

depth and erosion (Gellrich and Zimmermann 2007), climate conditions (Gisbert et al. 2005), soil 

fertility and agricultural yield (Prishchepov et al. 2013), and accessibility (Vanwambeke et al. 2012). 

Farm socio-economic factors (land tenure system, type and size of farmland), and socio-economic 

characteristics of farmers (age, education, farmer’s income, and availability of subsidies and financial 

resources) are also influential in decisions of farmland abandonment (Lowicki 2008; Abolina and 

Luzadis 2015). Pointereau et al. (2008) suggested that there are other factors such as the share of 

Common Agricultural Policy (CAP) subsidies in agricultural income, low investments on the farm, 

lower farmer qualifications, and weak land markets increase the risk of farmland abandonment in 

Europe.

From the review of evidence, it can be suggested that remoteness, poor soil conditions, or 

unfavourable topography are not necessarily the major driving factors contributing to land 

abandonment in Europe (Hatna and Bakker 2011; Abolina and Luzadis 2015). Levers et al. (2016) 

stated that this type of abandonment appears in two functionally different types: On one hand there is 

rural exodus type of abandonment where diminishing income opportunities in rural areas has led to 

A
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rural to urban migration resulting in agricultural land abandonment (Levers et al. 2016). Decreasing 

demand, rising agricultural prices and the development of foreign trade have resulted in lower prices 

and/or higher costs for agricultural products, which led farmers to search alternative economic 

opportunities in non-agricultural sectors, and consequently resulted in abandonment of farmlands 

(Van Meijl et al. 2006; Benayas et al. 2007). On the other hand, abandonment has arisen from the 

transition process of the Eastern European countries after the fall of communist regimes in the late 

1990s (Munteanu et al. 2014). The transition period was accompanied by drastic institutional and 

socio-economic reorganisation, resulting in restructuring of the land markets and massive land 

ownership transfers (FAO 2006a). The lack of interest in farming by many owners, tenure insecurity, 

insufficiently defined property rights and lack of funding to start up a business led to the abandonment 

of many farms (Bell et al. 2010). During the 1990s, a substantial amount of farmland (e.g. 15-20% of 

cropland in Slovakia, Romania and Ukraine) was abandoned due to the transition process observed in 

the post-socialist European countries (Keenleyside and Tucker 2010). 

There is another type of abandonment linked with government or EU policies. The Common 

Agricultural Policy (CAP) scheme subsidised farmers for temporary (set-aside) or permanent (land 

retirement) abandonment of farmland from 1988 to 2008, aiming to reduce surpluses and the costs for 

storing the excess products (Lasanta et al. 2015). Due to agrarian policies of the CAP scheme, 

farmland fields are left fallow up to five years or longer (Garcia-Ruiz and Lana-Renault 2011). These 

set-aside schemes of the EU removed around 15% of the farmland from agricultural production 

(Tscharntke et al. 2011). Other policy-related factors that led to farmland abandonment, particularly in 

Eastern countries, are problems in renewing agri-environmental contracts after 5 years duration, new 

CAP sanitary requirements from the Eastern European countries starting from 2004, and decoupling 

of directs payments from a product (Pointereau et al. 2008). Examination of case studies indicates that 

‘although trends in the drivers of land abandonment are uncertain, most are expected to remain, and 

some key drivers are expected to intensify, in particular due to increasing exposure to global 

agricultural markets’ (Keenleyside and Tucker 2010: 5).
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2.2. Consequences of Land Abandonment

The literature on consequences of land abandonment is controversial. A strand of literature argues that 

land abandonment is associated with reduction in landscape heterogeneity (Uchida and Ushimaru 

2015) and promotion of homogenisation of vegetation that is linked with increases in fire frequency 

(Benayas et al. 2007; Filho et al. 2016), soil erosion and desertification (Rodrigo-Comino et al. 2017), 

reduction of water availability (Estel et al. 2015), loss of biodiversity (Uchida and Ushimaru 2014) 

and loss of cultural landscapes and aesthetic values associated to traditional management (Plieninger 

et al. 2015). Another strand of literature suggests that there are many ecosystem services that are 

provided by abandoned landscapes through restoration of natural processes via rewilding (Navarro 

and Pereira 2015; Nogues-Bravo et al. 2016). Phases of forest clearance to provide agricultural land 

have been followed by agricultural abandonment and forest re-growth, which have profound impacts 

on sustainability of habitats and biological diversity. On the other hand, rural depopulation and 

consequential abandonment of forestland farming have resulted in recovery of forest biomass due to 

the reduction in wood harvest and animal grazing in the forests.  The major impacts of forest regrowth 

and natural regeneration are carbon sequestration, biodiversity conservation, improvements in quality 

and supply of water, soil recovery and nutrient availability, and an increasing attraction for eco-

tourism and hunting activities (Navarro and Pereira 2015; Holl 2017). By contrast to the positive 

impacts on habitat restoration, abandonment of forestland farming increases the risk of fire risk due to 

the homogenisation of woody vegetation in the abandoned forests.

Natural vegetation on abandoned land initiates the process of succession where the abandoned land is 

colonised by natural or semi-natural plant and/or animals from surrounding habitats (Qin et al. 2014). 

Biodiversity and post-management practices of abandoned farmland play a key role in the dynamics 

of the secondary habitat that develops since the land is abandoned (Bonet and Pausas 2007). 

Therefore, biodiversity on the abandoned land will depend on the degree of structural and functional 

recovery of the habitat (Robledano-Aymerich et al. 2014). In a short period of time (3-5 years), 

depending on soil fertility and climate, a dense herbaceous cover can develop on the land forming 
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grazing and pasture meadows. This land can be used for animal grazing where the pressure of grazing 

limits the growth of new vegetation in the form of woodland and forests on the abandoned land. With 

low grazing, successional vegetation growth dynamics are further enhanced when a range of 

successional species that can rapidly colonise the abandoned land are present. In areas with long 

cultivation history, the species that are intolerant to disturbances are likely to be lost from the flora. 

Cramer et al. (2008: 107) stated that the unassisted recovery of the old fields is possible ‘where a 

small number of invasive species require management or where the introduction of new species with 

limited colonisation ability is required’. The plant community assembly can be accelerated or changed 

through restoration by improving seed dispersal into the abandoned field, controlling invasive exotic 

species or reducing their competitive ability (Cramer et al. 2008). Based on the rate of recovery of the 

old field, the newly developed vegetation integrates with natural conditions, and may result in 

woodland or forest depending on climate and soil conditions (Rey Benayas and Bullock 2015). This 

process results in an increase in the density and distribution of biomass (Rey Beneyas et al. 2007). 

Passive revegetation may also result in scrubland or grassland, which has a production value for 

livestock farming (Rescia et al. 2008). Such natural restoration processes are sustainable as they are 

based on local conditions, take advantage of natural materials and energy sources, and follow climatic 

and spatio-temporal changes in the ecosystem (Meli et al. 2014). There are counter arguments in the 

literature suggesting that revegetation of the abandoned land is unsustainable as it leads to vegetation 

homogenisation and reduction in landscape heterogeneity (Höchtl et al. 2005). A consequence of 

vegetation homogenisation is the increase of spread of disturbances and resultant increase of fire 

frequency (Groen et al. 2017). In the forests of Northern European countries, fire is not a significant 

natural disturbance. By contrast, in the Mediterranean basin, wild fires are frequent in abandoned 

pastures and are a major barrier to the regeneration of woody vegetation and forests. Schelhaas et al. 

(2003) showed that Spain and Portugal account for about 45% of the total forest fire area in Europe 

during the period 1960-2000. Excluding France, the total Mediterranean area accounts for 88%, 

including France this figure increases to about 94% (Schelhaas et al. 2003). These figures show that 
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Northern and Scandinavian countries experienced relatively few fires compared to the rest of 

European countries.

It is also argued that there is increased consumption of water, reduced infiltration capacity, and a 

decrease in water yield associated with newly developed vegetation (Otero et al. 2011). Reforestation 

may result in a decrease in water yield, with a reduction of low flows (Yao et al. 2015). Runoff 

reduction is resulting from higher interception of precipitation and transpiration from forests 

compared to those from crops and pastures (Zhang et al. 2001). Another effect of abandonment is 

related to the abandonment of irrigation systems, which can trigger water logging and/or soil 

salinization (Penov 2004).

Following the secondary succession of vegetation development, deep soils under wet climate 

conditions improve their structures through gaining organic matter inputs and a consequent 

regeneration of natural soil fertility, increasing their infiltration and water holding capacity, and 

reducing the erosion potential (Mensah 2015). In such cases, ‘soil erosion and sediment exportation 

are reduced due to a better natural regulation of runoff’ (Rey Beneyas et al. 2007:7). By contrast, 

under drier climates abandoned vegetation on degraded soil is more prone to erosion (Navarro and 

Pereira 2015). Beneyas et al. (2007) claimed that though at very small scales, soil erosion is still a 

problem in humid-temperate areas such as Central and Northern Europe. Progressive succession 

dynamics can improve both soil and water quality; however poor vegetation dynamics, as usually 

observed in arid and semi-arid areas (Robledano-Aymerich et al. 2014) can lead to soil degradation 

(Mensah 2015). The favourable soil functions related to vegetation development influence the 

ecosystem services such as water retention and increased biodiversity. A recent study (van Hall et al. 

2017) found that rewilding improves soil quality in terms of improvement in soil organic matter 

content and total nitrogen, which has a positive impact on soil biodiversity, carbon sequestration and 

water holding capacity.

Soils can be considered as a carbon sink to store carbon dioxide through afforestation or woodland 
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development (Chen et al. 2007). Therefore, afforestation of abandoned land can restore soil organic 

carbon pool, which has an important role in enhancing agricultural production and mitigating 

greenhouse gas emissions (Lal 2013). Schröter et al. (2005) noted that ‘reduction of agricultural land 

and increased afforestation have positively affected the net terrestrial carbon sink in Europe’ (see also 

Rey Beneyas et al. 2007). Pollutant and nutrient holding capacity of the ecosystems is enhanced 

following natural restoration of habitat. Nutrients such as nitrogen and phosphorus from agricultural 

land are often deposited into open water bodies leading to eutrophication (Scanlon et al. 2007). 

Therefore, increase in surface vegetation and organic carbon content in soils can reduce such adverse 

effects. Li et al. (2016) suggested that natural revegetation is more effective in enhancing carbon 

storage, reducing soil erosion and nutrient loss compared to those observed in artificial vegetation 

recovery (see also Jia et al. 2012). 

The abandonment of agricultural land may result in landscape homogeneity or heterogeneity that are 

linked by species dispersal processes. Due to land abandonment, a decline of species adapted to open 

spaces is expected. Alternatively, land abandonment may promote an increase of wide-range of 

species characteristic of woody and scrubland vegetation habitats (Rey Beneyas et al. 2007). In this 

respect, plant re-colonisation and discontinuity of open spaces endanger natural vegetation and is a 

risk factor for biodiversity (Lasanta et al. 2015). By contrast, land abandonment may be beneficial in 

other cases as it helps restoration of natural habitats due to creation of landscape mosaics and 

environmental heterogeneity (Oliver et al. 2010) or support endangered species and cultural values, 

particularly in highly fragmented landscapes (Rey Benayas et al. 2012). Rey Beneyas et al. (2007) 

pointed to such landscapes with a long history of culture such as Central and Northern Europe, the 

Mediterranean basin and the near East. A further study (Plieninger et al. 2014) demonstrate that land 

abandonment has a positive impact on the environment as it slightly increased plant and animal 

species richness and abundance in the Mediterranean Basin of Europe. By contrast, Bremer and 

Farley (2010) claim that no significant increase in biodiversity may occur even when degraded 

pastures dominated by rich biodiversity are afforested. A study by Katayama et al. (2014) found 

positive correlation between wide-ranging species and landscape heterogeneity whereas a positive 
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association between narrow-ranging species and landscape homogeneity occurs in the form of open 

or forest habitats.

These findings (Table 1) suggest that the impacts of land abandonment can be positive, negative or 

variable depending on the integration between biophysical characteristics, natural ecological 

processes, and agricultural legacy.

TABLE 1 ABOUT HERE

3. Policy Measures for Land Abandonment and the Sustainability Impact Assessment 

Framework

3.1. Policies and Instruments for Land Abandonment in the EU

The first systematic assessment of the conservation status of the Europe’s most vulnerable habitats 

protected under the Habitats Directives was undertaken in 2009 (COM 2009. 358 final). According to 

this assessment, all habitat types associated with agriculture are doing significantly worse in terms of 

conservation status compared to other types of habitats (EC 2012a). The reason is related to the shifts 

towards unfavourable agricultural practices in some part of the European territory while in other areas 

land abandonment and the absence of appropriate land management are the underlying reasons for 

decline (EC 2012a). The unfavourable agricultural practices are among the major contributing factors 

to greenhouse gas emissions (GHG) that are directly related to global climate change. In fact, 

agriculture is a key driver of GHG emissions through land use and land-use change as well as through 

energy consumption. Therefore, a shift towards more appropriate agricultural practices that would 

assist in preserving certain habitats and biodiversity is substantial to prevent loss of biodiversity and 

persist key ecosystem services that are of significance to the sustainable economic development and 

the society’s well-being. There are range of EU legislation and initiatives, which focuses on the 

relationship between farming, the environment and the climate issues. Examples on climate-related 
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initiatives are the Kyoto protocol obligation, EC decision 406/2009/EC on the effort of Member states 

to reduce their GHG emissions (including the agriculture) to meet the Communities GHG reduction 

commitments up to 2020. Other initiatives and legislations of the EC on climate change, agriculture, 

biodiversity and nature and landscapes are provided in EC (2017).

The first Göteborg European Council in June 2001 agreed on ‘a strategy for sustainable development’ 

aiming to cease the decline of biodiversity in the EU by 2010. There are two key areas to support EU 

biodiversity policy: the establishment of a Europe-wide ecological network of protected sites-the 

NATURA2000 network, and the integration of nature conservation policy into sectoral policy areas 

such as agriculture. This integration was achieved through the first (combination of direct payments 

and cross-compliance) and the second pillars (agri-environment measures, non-remunerative 

investments, support for NATURA2000) of the Common Agricultural Policy (CAP), stimulated by 

Biodiversity Action Plan for agriculture (CEC 2001)4. The CAP payments comprise about 42% of the 

total EU budget (EC 2014c). More than 70% of this budget is allocated to the first pillar, and about 

20% goes to the second pillar, and the remaining part is allocated to market support payments (EU 

2011; 2013a).

The key objectives of CAP are to increase agricultural productivity, persist food security in the EU, 

and to ensure a ‘fair standard of living’ for European farmers (EC 2003). Measures under the first 

Pillar comprise a single income payment scheme, which is decoupled from production in combination 

with cross-compliance. ‘Decoupling aims at reducing intensive production and incentives for using 

inputs beyond the carrying capacity of the environment’ (EC 2011a). Decoupling can result in 

reduction of intensive production since it reduces the effective market prices received by producers. 

Cross-compliance sets mandatory requirements regarding the environment, food safety, livestock 

health, and social welfare. The beneficiaries of decoupling payments scheme must maintain all 

farmland in ‘Good Agricultural and Environmental Condition (GAEC)’, which requires retention of 

landscape features, establishment of buffer strips along watercourses, and the creation/retention of 
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habitats (Table 2) (EC 2011a). Consequently, as long as they comply with GAEC rules, farmers need 

not to produce commodities to be eligible for decoupled payments.

TABLE 2 ABOUT HERE

Keenleyside et al. (2004) claim that the efficiency of GAEC rules to prevent land abandonment is not 

clear, as there is limited information on the enforcement of the rules in practice (see also ECA 2003). 

They also pointed to the possibility that farmers may choose Pillar 1 income support, particularly in 

the period when market prises are strong, and consequently GAEC payments will no longer apply. 

“This effect will be the strongest concerning the most competitive farms rather than those having the 

risk of abandonment; and might also affect those with large areas undergo scrub invasion” 

(Keenleyside et al. 2004: 34). A further issue is the differences in how Member States have 

interpreted and implemented GAEC standards. National GAEC standards may have previously been 

implemented in national legislation or may have been non-statutory; hence an inspection and 

enforcement system is required to be established by the Member States with reduction or cancellation 

of direct payments from the farmers who do not comply with the GAEC standards (Matthews 2013).

The incentives towards the preservation of habitats and biodiversity are introduced by article 68 of 

Regulation 73/2009. It focuses on special type of farming that are significant for the protection or 

improvement of the environment, and specific farming activities promoting additional agri-

environment benefits (EC 2011a). In a case where farmers do not satisfy the requirements, the direct 

payments are reduced or completely cancelled. In the 2009 Health check reform, the recoupling 

options were extended and additional funds were transferred from Pillar 1 to Pillar 2 through 

modulation (EC Regulation 73/2009). According to Keenleyside et al. (2004), the decoupling 

payments may offer ‘a useful way of providing extra income support for economically vulnerable 

livestock farming, including mountain dairy farms, where the livestock grazing promotes the semi-

natural landscapes’. This could assist in preventing land expansion and abandonment, particularly in 

the marginal lands on the mountains, and support permanent pastures and semi-natural habitats. 
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However, evidence has shown that few countries introduced new measures focusing on environment 

through cross-compliance and only two of them has significantly expanded expenditure on agri-

environment or other accompanying measures (Matthews 2013). 

According to the second Pillar of the CAP, ‘the priority measures were introduced to improve 

environment and landscapes that cover biodiversity, the preservation and development of HNV 

farming and forestry systems, and traditional agricultural landscapes’ (EC 2011a). At the policy level, 

the Agri-Environment Schemes (AES) (Regulation EC 1968/2005) were developed to offer subsidies 

to farmers for adoption and farm management practices that reduce environmental pollution and 

preserve biodiversity and landscapes. Agri-environmental payments in this scheme primarily 

encourage farmers to adopt agricultural activities (e.g. organic farming) or farming intensity levels 

that deliver positive environmental benefits despite it might not be economically viable. The AESs 

were developed as part of the rural development goals of the EU Common Agricultural Policy. The 

environmental impacts of Pillar 2 measures vary considerably between Member States. It has been 

shown that less successful results were observed in intensively farmed regions, and therefore different 

conservation measures are needed for these regions (Matthews 2013).

There are other measures including subsidies to farming activities in NATURA2000 sites and ‘Less 

Favoured Areas (LFA)’ (EC 2011a). The NATURA2000 payments are given to farmers to 

compensate for area-specific disadvantages that result from the application of mandatory conservation 

requirements stated in the site management plan of the area concerned. Compensation allowances in 

LFAs (Directive 75/268/EC) were first introduced in 1975 to contribute as an additional income 

support to ensure continuation of agricultural activities in the areas suffering from naturally adverse 

conditions. LFAs comprise the marginal areas or mountainous areas where the risk of land 

abandonment is high posing a treat to rural sustainable development and biodiversity. Decoupling has 

the risk of having negative impact on habitats and biodiversity in these areas because of the 

homogenisation of the land use resulting from land abandonment. Voluntary agri-environmental 
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measures, national support and application of GAEC standards can help to mitigate expected effects 

of the decoupling on landscape values in these regions (Brady et al. 2009; Matthews 2013).

Following Merckx and Pereira (2015), in some regions (e.g. protected sites) the conservation goals 

may prioritise restoration of the landscape through natural processes rather than active management of 

the marginal land for agricultural activities. Existing policies prioritise maintenance of farming and 

active management of the landscape without specifying the areas where natural restoration of the land 

can be more beneficial for biodiversity and ecosystem services (Merckx and Pereira 2015). The 

maintenance of high levels of ecosystem performance is often achieved through their biodiversity, 

particularly when multiple functions are considered (Lefcheck et al. 2015).  It would be, therefore, 

more economically efficient to target agricultural environmental payments to the ecosystem service 

potential of the land at relevant scales rather than application of the current approaches that do not 

spatially differentiate the ecosystem service potential (Wünscher et al. 2008). 

The new CAP post-2013 scheme aimed at sustainable management of natural resources and climate 

action through changes in cross-compliance and through more strategic orientation in Pillar 2 to 

environment and climate change. The Member States with direct payments per hectare below 90% of 

the EU average will receive additional funding. In line with the so-called ‘greening’ of the CAP post-

2013 reform, thirty percent of the national ceilings for direct payments will be linked to agricultural 

practices beneficial for the climate and environment. In this regard, farmers would have to comply 

with three conditions i.e. crop diversification, protecting permanent grassland, and conservation of 

ecological focus area (EFA) (EU Regulation 1307/2013) to receive the payments. Matthews (2013) 

argues that the environmental and landscape impacts of these measures will be limited and depend on 

the spatial implementation for two reasons. First, the greening measures only aim at preserving the 

extent of permanent grassland without any focus on their management (Pe’er et al. 2014). Second, the 

specific greening measures presume that all the grasslands are kept only within designated areas that 

include NATURA2000 sites and additional areas that may (or may not) specified by each Member 

State (EU Regulation 1307/2013). Despite these changes, the decoupled payment scheme remains the 
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primary means of supporting farm income. Decoupled payments account for major part of the 

agricultural income, implying that many farmers would not be able to cover the costs of production 

without these financial supports. Without decoupled payments, there would be small number of 

farmers (only 18% of European farmers) who would continue to their business and rest of the farmers 

would shift to passive management or completely abandon their land (Vrolijk et al. 2010). 

Finally, 2015 CAP reform persuade ongoing convergence or equalisation of payments across regions 

in Member States, which implies that single payments in marginal areas will rise (EU 2013). Brady et 

al. (2017: 635) pointed out that passive farming on these marginal lands is not a problem for 

agricultural development but rather prevent land abandonment when active management is not a 

profitable option. The increase in uncertainty on the market revenues is likely to result in passive 

management or abandonment of land in the absence of a land management payment (Brady et al. 

2017).

3.2. Sustainability Impact Assessment of Land Abandonment: A Review of the Methodology

The assessment of ecosystem services linked with land abandonment process is essential for 

informing planning and development processes and decisions. Action 5 of the EU Biodiversity 

Strategy to 2020 requires Member States “…to map and assess the state of ecosystems and their 

services in their national territories, assess the economic value of such services, and promote the 

integration of these values in the accounting and reporting systems at EU and national level by 2020, 

with the assistance of the European Commission’’ (EC 2011b). Therefore, it is important to develop a 

framework for the assessment of the impacts of land abandonment in Europe in relation to EU and 

national nature conservation objectives.

There is a need to develop assessment frameworks for the biodiversity performances of different 

sectors (e.g. agriculture, forestry) and ecosystems in order to mitigate the negative impacts and 

identify the most efficient systems and requiring improvements (MEA 2005; Costanza et al. 2014). 
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The assessment framework also assists in developing evidence-based environmental policies targeting 

different sectors, landscapes and their ecosystem services (Gill et al. 2010). Spatio-temporal 

assessment of ecosystem services linked with agricultural land abandonment can provide valuable 

information on the consequences of changing land use for ecosystems and their services and assists in 

dealing with this complexity. At the international and European scales, the Convention on Biological 

Diversity (CBD 2006) and the European Environment Agency (EEA 2003; 2007) developed key 

indicators to measure and assess biodiversity (Teillard et al. 2016). There are other indicators 

developed for the assessment of agriculture with a wider environmental perspective including OECD 

(2001) and FAO (Teillard et al. 2016). 

In order to support the implementation of Action 5 of the EU Biodiversity Strategy to 2020, ‘a 

Working Group on Mapping and Assessment on Ecosystems and their Services (MAES) was set to 

contribute to a common conceptual framework to ensure coherent mapping and assessment of 

ecosystems across Europe and across scales’ (EC 2013a: 4). This provides a framework for the 

sustainability impact assessment of agricultural land abandonment process on ecosystems and their 

services (Figure 2). To measure and assess trade-offs and synergies between ecosystem services 

linked with land abandonment, a set of indicators is provided in Tables 3 and 4. These Tables provide 

examples on the potential indicators that were selected from the MAES Reports (EC 2013a; 2014) as 

well as the Reports published by the EC-JRC on the assessment of the provision of ecosystem 

services (Maes et al. 2011; Egoh et al. 2012). 

FIGURE 2 ABOUT HERE

Sustainability impact assessment of land abandonment on the associated ecosystem services can be 

done through ‘valuation techniques’ that provide a set of tools to compare the benefits and costs 

associated with different options (Farber et al. 2002; Costanza et al. 2014; Turner et al. 2016). Despite 

availability of different types of valuation approaches, economic valuation techniques-that express 

costs and values in monetary terms is the most commonly used in the empirical literature (EC 2015). 
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Raymond et al. (2009) suggest that community values can also be captured using qualitative methods. 

For a detailed review of qualitative methods, we refer to Jacobs et al. (2017) and Harrison et al. 

(2017). 

Economic valuation can be a useful instrument in communicating the condition of conservation status 

of ecosystem services and accounting for market failures (MEA 2005; EC 2015). Due to the failure of 

the markets to account for the values of ecosystem services, “…they have historically been ignored in 

policy making and planning decisions; and therefore degraded, resulting in progressive declines in 

overall system integrity, functioning and resilience” (EC 2015). Economic valuation has addressed 

this problem by providing the value of ecosystem services in comparison to man-made services 

(TEEB 2010). Knowing the value of ecosystem services can contribute to their effective management, 

which in some cases include economic incentives such as successful payment scheme applied to these 

services (Farley and Costanza 2010).

The value assigned to ecosystem services can be divided into ‘use values’ and ‘non-use values’ 

(Farber et al. 2002; Costanza et al. 2011). The former is representing direct uses of ecosystem services, 

and market prices can directly be applied to value these services such as food, timber or biomass 

production (Freeman 1993; 2003; Nkonya et al. 2013). The latter includes indirect use and option 

values, which is mostly assigned to regulating services such as water purification and pollination that 

are not directly used by human beings but provide significant benefits (EC 2015). The monetisation of 

non-use values has been often criticised due to the fact that it represents a form of commodification of 

the values that do not pertain to the monetary domain (Kallis et al. 2013). Option values refer to the 

potential future uses of ecosystems and their services (EC 2015). There are some ecosystem services 

(e.g. regulating services such as flood protection) that are not associated with a market value but 

underpin important factors that can be monetarily valued (Kopp and Smith 1993). There are 

techniques which value such ecosystem services as productive inputs, and therefore known as 

‘production function’ methods (Barbier 2007). 
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There are many ecosystem services that have no market prices. Examples include natural beauty of a 

landscape, cultural and aesthetic values. Non-market valuation techniques are used to value such 

ecosystem services including stated preference5 and revealed preference6 techniques (Boardman et al. 

2006; Richardson et al. 2015). The details on the applications of ‘valuation techniques’ are out of the 

scope of this paper, but comprehensive reviews are available in the literature (Farber et al. 2002; 

Haines-Young and Potschin 2009; Costanza et al. 2011; Turner et al. 2016). Following this literature, 

an overview of valuation methods is presented in Table 5. From the Table, it is noted that economic 

valuation methods complemented by non-monetary valuation techniques can be applied to value 

ecosystem services related to land abandonment, and integrated assessment frameworks such as cost-

benefit analysis or multi-criteria analysis cover all value dimensions.

The relationship between the valuation methods and the ecosystem services that they are mostly 

applied to is presented in Table 6. It is clear from Table 6 that rather than a specific valuation 

technique; there is a range of available approaches that are applicable to different ecosystem services. 

Hence there is no single valuation technique that can capture full spectrum of values of natural 

landscapes. In this context, there is bulk of literature claiming that monetary valuation techniques fail 

to capture significance of nature beyond economic values (among others, see Boeraeve et al. 2014; 

Gomez-Baggethun and Martín-Lopez 2015). According to Jacobs et al. (2017), a careful selection of 

complementary valuation methods is required to cover all value dimensions of ecosystem services. 

There are studies in the literature providing guidance for selecting the most appropriate sustainability 

assessment methods. Some examples are Gasparatos and Scolobig (2012); Kenter et al. (2015); 

Harrison et al. (2017). Consequently, Rosenthal et al. (2014) suggested that assessment of ecosystem 

services should cover i) choosing appropriate assessment methods, ii) defining alternative scenarios, 

iii) evaluating trade-offs and synergies among different ecosystem services, and iv) linking outcomes 

in terms of supply and value.

TABLES 5 AND 6 ABOUT HERE
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Following Rosenthal et al. (2014), in order to evaluate the impact of land abandonment on ecosystem 

services, all services they provide should be specified, quantified and/or qualitatively assessed, and 

valued. In the case of abandoned landscapes, this evaluation process must start at the period of 

abandonment and continue through various stages of revegetation development. Assessment and 

mapping of ecosystem services are essential prior to subsequent quantification and valuation (Baral et 

al. 2013). This evaluation framework will provide planners and policy makers the means to assess the 

changes, adapt easily to changes and specify management needs. Following the release of Millennium 

Ecosystem Assessment (MEA 2005), there has been growing literature on the assessment of 

ecosystems, their services and implications to land-use planning and policy making (Ghaley et al. 

2014; Vacquie et al. 2015; Schirpke et al. 2016; Schmidt et al. 2017). Several other papers evaluate 

various aspects of ecosystem services, particularly linked with land abandonment including 

assessment of biodiversity through adopting various indicators (Robledano-Aymerich et al. 2014); 

effects of revegetation on soil quality (Li et al. 2016); ecosystem services linked with landscape 

heterogeneity (Syrbe and Walz 2012); application of scenario analysis to evaluate ecosystem services 

(Baral et al. 2014) and qualitative assessment of rewilding the landscapes (Keesstra et al. 2018). 

Given the evaluation methodologies summarised in Tables 5 and 6, the process of valuation of the 

ecosystem services related to land abandonment is provided in Figure 3.

FIGURE 3 ABOUT HERE

The decision-making context, the ecosystem services and stakeholders at stake, and limitations and 

complexities of different methods have limited the number of ecosystem goods and services that are 

being assessed related to agricultural land-use changes. Additionally, because of the limitations of 

data, resources and expertise, there is hardly any study that is capable of covering full range of values 

attributed to ecosystem services in European framework (Table 7). Baral et al. (2013) state that there 

is variety of methods used for identifying, assessing and mapping of ecosystem services but these are 

often inconsistent. Further to this, spatial representation, research objectives, and number of 
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ecosystem services assessed and mapped vary widely across time, scale and regions (Baral et al. 

2013). 

TABLE 7 ABOUT HERE

4. Discussion

Agricultural land abandonment is at one end of a continuous land-use change cycle in Europe, which 

has transformed rural landscapes due to the collapse of some rural societies, the low land productivity 

resulting from degradation of land, and political changes and incentive measures by the EU to cease 

agricultural activities. There are both positive and negative socio-economic and environmental 

impacts of land abandonment that vary over time and space. Land abandonment may contribute to 

environmental benefits through restoration of the environment that compensates for the loss of large 

areas of forest, increase in carbon sequestration resulting from new vegetation development, better 

regulation of the water cycle and increase in water quality, and reduction in soil erosion due to 

regeneration and protection of vegetation. Land abandonment may also provide incentives to farmers 

where agricultural income is low, or the land is severely degraded or where rewilding and restoration 

of the habitat have positive impacts on the biodiversity. The literature has shown that transition of 

agricultural land to abandoned land can be an opportunity to improve the habitat of many species that 

were severely affected by landscape fragmentation in the past.

However, there are also negative consequences of the land abandonment process that have been 

addressed in the literature. Agricultural intensification that is one of the key drivers of land 

abandonment can lead to inappropriate agricultural practices that are harmful to the environment, and 

consequently further reduce biodiversity. Indeed, land abandonment is associated with disappearance 

of open spaces with the advance of newly developed vegetation, resulting in the reduction of species 

adapted to man-made environments. Abandoned lands may be more vulnerable to fire risks because of 

the homogenization of the vegetation through plant succession process and reduction of heterogeneity 
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of landscapes. A reduction in river flows and water supply are resulting from increased plant biomass 

that poses a serious treat to the Mediterranean landscapes where there is limited supply of water 

resources. There are also negative societal and environmental impacts of land abandonment on the 

cultural landscapes and management techniques, which are essential for sustaining the development of 

mountain communities.

Land abandonment is a dynamic process where patterns of abandonment are driven by a variety of 

factors including global socio-economic and environmental trends, historical development patterns, 

policy-related factors, institutional structures, and spatio-temporal processes. Considering that 

patterns of land abandonment vary across historical and spatial contexts, a better understanding of 

drivers, consequences and tradeoffs of abandonment is essential to address the knowledge gaps in the 

local and regional conditions of land transitions and abandonment. This is of significance to develop 

policies, measures and instruments to tackle with the treats and opportunities of the land abandonment 

process that would promote sustainable rural development in Europe and internationally.

Planned policy and management aim to minimise negative impacts of land abandonment process 

through application of mitigation policies that aim to reduce the severity of the negative consequences 

of abandonment. Examples of mitigation policies include management of abandoned landscapes to 

control the impact of revegetation on the environment, urban development restrictions in the urban-

rural periphery where the risk of land abandonment is higher, or other regulations applied to different 

land uses where the impact of land-use change on the environment is negative. Specific management 

examples include improved mobility of species through corridors or their physical relocation. 

Conservation policies, on the other hand, aim at protecting the natural properties of ecosystems, which 

can improve the capacity of ecosystem service provisions. The implementation of government 

subsidies for environment services can also encourage farmers to promote sustainable use of 

agricultural land and nature conservation. According to the literature, to curb land abandonment 

process, farmers using traditional methods of agricultural production should be financially supported 

to maintain such traditional land-use schemes. This is of particular importance to preserve cultural and 
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aesthetic values that provide opportunities for the development of rural tourism. Rural tourism can 

play a significant role to revive abandoned landscapes by providing income to farmers and thus assists 

in preserving cultural and aesthetic identities. The consequences of different mitigation measures can 

be assessed through application of land-use modelling approach, which integrates different policy 

scenarios into the modelling framework. From the land-use modelling approach, the evidence-based 

evaluation of the ecosystem services linked with abandoned landscapes can provide insight to 

planners and policy makers to evaluate the extent of farmland abandonment in the region, assess the 

socio-economic drivers that determine the abandonment process, redefine policy decisions and 

planning goals, strategically design land-use zoning areas to support related ecosystem services, and 

design market-based instruments to support sustainable rural development. 

In this paper, we provide a review of drivers and consequences of farmland abandonment in Europe, 

and summarise key impacts and indicators with an aim of developing a conceptual framework to 

assess for guiding the policy making and planning decisions. The evaluation framework covers both 

positive and negative impacts of farmland abandonment on related ecosystem services and ecosystem 

dis-services, which enables both qualitative and quantitative assessments of ecosystem service 

delivery. We provided a review on the impact assessment methods and noted that instead of a single 

method, a combination of methodologies can be used for the assessment of ecosystem (dis-) services 

linked with land abandonment process in Europe. There is growing literature suggesting that the use 

of single-value types to evaluate economic, environmental and socio-cultural impacts of land-use 

changes can only represent part of the society; and therefore, will influence decision-making process 

leading to biased policy outcomes. In this respect, different groups in a society may benefit from 

different ecosystem services, implying that different benefits should be evaluated in the decision-

making process to make unbiased policy judgements. The use of single-valuation approaches may 

neglect the other value dimensions and hence the people who embrace these values are ignored in 

decision-making. As a consequence, integrated valuation approaches are increasingly taking place in 

the decision making process. 

5. Conclusion
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The evaluation framework provided in this paper can be a valuable tool for stakeholders to discuss 

and develop appropriate assessment approaches for the environmental impact assessment of farmland 

abandonment. An evaluation framework for the ecosystem services in the abandoned agricultural 

areas is of particular significance to the marginal land, which is characterised by poor soil and 

geological conditions. This type of land is widespread in mountainous regions in Europe. This 

framework can also be applied to various areas and regions in Europe which have been experiencing 

permanent farmland abandonment; and therefore pose higher risk of land abandonment in the future. 

The review of the literature has shown that abandonment occurred mostly in Eastern and Central 

European countries, north-eastern Poland, southwest Finland and mountainous areas (e.g. Alps and 

Pyrenees) being the major hotspot. According to the literature, the regions of high risk of land 

abandonment are mostly located in Portugal, coastal areas of Spain, Southern France, Italy, Southern 

Greece, Northern and Western parts of UK and Ireland, large extent of the Central and Eastern 

European countries and the Scandinavian countries.

Due to lack of consistent and reliable short- and long-term data, and considering the extent of land 

abandonment problem in Europe, there is strong need for further targeted research. Mainly region and 

area-specific studies contribute to the existing research in the literature. These include: quantification 

and mapping of land-use changes, and examination of potential drivers and consequences of land 

abandonment at the regional or European scale. There are also pan-European and regional/local 

studies developing indicators to assess the risk of farmland abandonment. Other studies focus on 

developing future alternative scenarios through land-use modelling approaches to quantify, map, and 

evaluate the abandoned areas and their effects on biodiversity. However, there is limited research on 

the sustainability impact assessment of land abandonment process on ecosystems and biodiversity 

through utilising monetary and qualitative valuation methods. Among the scarce literature, there are 

some studies utilising qualitative or quantitative techniques for the impact assessment of land 

abandonment on the selected habitats and biodiversity at the regional or local level in Europe. The 

empirical research focusing on valuation of ecosystem services linked with land abandonment 
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processes at the pan-European level is lacking. Therefore, future research can be directed towards 

these topics to cover all EU Member States. Such insight can provide valuable information for the 

policymakers and government authorities for the best management practices regarding land 

abandonment in Europe.
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Endnotes:

1 The term ‘abandonment’ in this paper refer to farmland abandonment unless otherwise stated.

2 A study by Feranec et al. (2010) noted that between 1990 and 2000, urbanisation was most 

prominent in the Netherlands (2.1% of total area), intensification of agriculture in Ireland (3.3%), 

extensification of agriculture in Czech Republic (over 3.5%), both afforestation and deforestation in 

Portugal (more than 3.5%), and the construction of water bodies in the Netherlands and Slovakia 

(over 0.1%) (For details refer to: Keenleyside and Tucker 2010).

3 Scrubs and grassland mostly cover the semiarid lands following later stages of succession and this 

vegetation can survive many years without any active management (Bonet 2004). A poor scrubland, 

on the other hand, may develop on poor and dry soils and this poor vegetation can persist for 

decades. Lasanta et al. (2015: 101) noted that ‘development of a poor scrubland has been observed 

in the Mediterranean mountains and semi-arid areas due to high radiation, limited water supply in 

summer, and competition among plants for resources’ (Lasanta et al. 2015: 101).

4 Pillar 1 and Pillar 2 were introduced in the 1999 Agenda of 2000 CAP reform. Pillar 1 is fully 

financed from the EU budget; and Pillar 2 is co-financed from the EU budget with Member States.

5 Stated preference methods are based on surveys that elicit how much people would be willing to pay 

(WTP) for a service or how much they would be compensated to accept a loss from a service 
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(Boardman et al. 2006). The evidence has shown that people who are not willing to pay for a 

specific ecosystem service does not imply that they do not value the subject service in cultural terms 

(Gomez-Baggethun et al. 2014). In fact, people who are not willing to pay for maintaining an 

ecosystem service are those who would like to contribute more time for ecosystem conservation and 

restoration activities (Higuera et al. 2013).

6 Revealed preference methods focus on the amount that is paid to the goods related to the ecosystem 

services, which reveals the value people put on the ecosystem services (e.g. amount paid for 

travelling to a recreation site).
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Fig. 2.  Evaluation framework of agricultural land abandonment

Fig. 3. The valuation process of ecosystem services related to land abandonment
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Table 1. Summary of the impacts of land abandonment on ecosystem services
Positive impacts
-Restoration of a natural habitat after secondary succession that helps to compensate the loss of large forest areas (FAO, 

2006b; 2016; Cayuela et al., 2006; Cocca et al., 2012)
-Large-scale restoration of non-agricultural habitats (e.g. rewilding) (Keenleyside and Tucker, 2010; Navarro and Pereira, 

2015)
-Increase in soil carbon storage (Schröter et al., 2005; Batlle-Bayer et al., 2010)
-Increase of biodiversity in the short-term (Otto et al., 2006; Zaravalli et al., 2007)
-Better hydrological regulation, flooding mitigation (Bruijnzeel, 2004; Garcia-Ruiz et al., 2008)
-Increase in water quality (Nadal-Romero et al., 2013)
-Longer life for reservoirs due to less sediment contribution (Lopez-Moreno et al., 2011)
-Increase in soil fertility (Robinson et al. 2003)
-Soil recovery and reduction in soil erosion through regeneration of forests (Bakker et al., 2008; Garcia-Ruiz and Lana-

Renault, 2011)
-Reduction in pollution resulting from agricultural chemicals that were used intensively on the managed farmland 

(Pointereau et al., 2008; Milenov et al., 2014)
-Bio-and renewable energy potential (Estel et al., 2015; Abolina et al., 2015)

Negative impacts
-Higher fire risk resulting from increased plant biomass from plant succession (Moreira and Russo, 2007; Pausas and Keeley, 

2009; Oliveira et al., 2014)
-Vegetation homogenization and a reduction in landscape heterogeneity (Sitzia et al., 2010)
-Loss of arable land and pastures that are linked with sustainable development for the mountain communities (Angelstam et 

al., 2003; Garcia-Martinez et al., 2008)
-Continuous abandonment (Pazur et al., 2014)
-Biodiversity loss in the medium to long-term due to disappearance of open spaces and reduction in population of adapted 

species to man-made environments (e.g. plant, invertebrate and bird species)  (Benayas et al., 2007; Geri et al., 2010)
-Reduction in river flows and less water in basins resulting from increased vegetation (Rey Benayas et al., 2007; Lopez-

Moreno et al., 2011) 
-Soil erosion risks in the hilly areas with terraced fields (Vincini, 1999; Rey Benayas et al., 2007)
-Increasing treat to semi-natural habitats and associated ecosystem services of nation conservation importance that are 

mainly located in NATURA2000 sites or High Nature Value (HNV) farmlands (Pointereau et al., 2008; Keenleyside 
and Tucker, 2010; Cocca et al., 2012)

-Loss of cultural landscapes and aesthetic values (Pardini et al., 2004; Van der Sluis et al., 2014)

Variable impacts
-Increase in forestry production and woodland may stimulate economic development and indirectly maintain biodiversity in 

some cases (Cocca et al., 2012; Navarro and Pereira, 2015)
-Ecosystem services are positively (carbon sequestration, regulation of discharges) or negatively (reduction in water 

provision, fire risk, loss of biodiversity) affected depending on the characteristics of the abandoned field (Mac 
Donald et al., 2000; Pereira et al., 2005)

-Rewilding is valued positively (reduction in erosion risk, soil recovery and nutrient availability, recovery of natural 
landscape and biodiversity) in some cases (Navarro and Pereira, 2015) while in others; it causes a loss of cultural 
landscape, particularly the European mountains (Plieninger et al., 2006)

-Increase in the size of patches and landscape fragmentation may result in increase of biodiversity or decrease of biodiversity 
depending on the number and composition of species (Lasanta et al., 2015)

-Some parts of the society value abandoned land negatively as it leads to loss of cultural landscapes and passive management 
of the land (Benjamin et al., 2007). Others put a positive value on abandoned land stating that increase in natural 
vegetation is linked with aesthetic values (Rogge et al., 2007; Nassuer, 2011)

Source: Adapted from: Benayas et al. (2007); Lasanta et al. (2015); Filho et al. (2016)
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Table 2. Framework for Good Agricultural and Environmental Conditions (GAEC) 

Issue Standards
Soil erosion: 
Protect soil through appropriate measures

-Minimum soil cover
-Minimum land management reflecting site-
specific conditions
-Retention terraces

Soil organic matter:
Maintain soil organic matter levels 
through appropriate management 
practices

-Standards for crop rotations where applicable
-Arable stubble management

Soil structure:
Maintain soil structure through 
appropriate measures

-Appropriate machinery use

Minimum level of maintenance:
Ensure a minimum level of maintenance 
and avoid the deterioration of habitats

-Minimum livestock stocking rates and/or 
appropriate regimes
-Protection of permanent pasture 
-Retention of landscape features
-Avoiding the encroachment of unwanted 
vegetation on agricultural land
-Establishment and/or retention of habitats
-Maintenance of olive groves and vines in good 
vegetative condition

Protection and management of water:
Protect water against pollution and run-
off, and manage the use of water 

-Establishment of buffer strips along water 
courses
-Where use of water for irrigation is subject to 
authorisation, compliance with authorities 
procedures

Note: GAECs are as defined in EC Regulations EC73/2009 
Source: Annex III of Regulation EC 73/2009
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Impacts of 
Land 
Abandonment

Impact 
Assessment 
Criteria

Examples of 
Potential 
Indicators*

Ecosystem 
Services

Beneficiary
/use**

Scale** Benefits

1. Restoration 
of a natural 
habitat

(1a) 
Potential for 
production from 
forestry/scrubland 
(P) 
(FAO 2010) 

-Biomass 
stock/increment        
-Commercial tree 
volume/increment                                                  
-Wood fuel stock/ 
production                
-Forest/scrubland 
area for biomass                      
-Marketed forage

-Soil protection       
-Biodiversity                
-Forest/ 
scrubland 
biomass growth

Private O Production 
for paper, 
pulp and 
wood, straw, 
biofuels, 
essential oils 
and 
construction 
materials

 (1b) 
Potential for 
production of wild 
foods such as 
mushrooms, berries 
etc. (P) 
(FAO 2010) 

-Number/amount 
of wild foods        
-Forest/scrubland 
area for wild food 
production

Biodiversity in 
plant species

Private/ 
Public

O Production of 
wild foods

 (1c) 
Potential of raw 
materials extracted 
from plants that are 
used by 
pharmaceutical 
industry (P) 
(FAO 2010)

Number/amount 
of plant species 

Biodiversity in 
plant species

Public O-R Production of 
raw materials 
from plants

 

(1d) 
Potential for 
livestock 
production (P) 
(Rescia et al. 2008) 

-Distribution of 
foraging areas                                     
-Estimate of 
grassland/scrub 
land suitable for 
grazers          
-Total livestock 
production

Biodiversity in 
livestock 
species 

Private O Reared 
animals and 
their products

 

(1e) 
Habitat for native 
plant and animal 
species; 
maintenance of 
genetic diversity 
(S) (Nagaike 2002)

Number/ 
distribution of 
species present

Biodiversity Public O-R-G Conservation 
of 
biodiversity

 

(1f) 
Potential for 
development for 
ecotourism, 
hunting and 
outdoor activities 
(C) 
(Turner et al. 2011) 

-Hunting records                                   
-Value of game                                                
-Amount of meet 
(hunting)                   
-Number of 
hunters                                 
-Walking and 
biking trails

-Culture 
conservation   
-Attractive 
biodiversity

Public/ 
Private

L-R Providing 
opportunity 
for tourism 
operators, 
hunters, and 
outdoor 
facilities

 

(1g)
Potential for 
providing scenic 
and natural 
landscapes useful 
for mental and 
physical health (C) 
(FAO 2010)

-Recreation 
potential   
-Number of 
visitors 
-Artistic 
representations of 
nature                
-Spiritual identity

-Culture 
conservation   
-Attractive 
biodiversity   
-Aesthetics

Public O-R Provision and 
conservation 
of scenic and 
natural 
landscapes 
that provide 
recreation
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Table 3. Summary of positive impacts, potential indicators and ecosystem services regarding land 

abandonment

Table 3 (cont.)

Impacts of 
Land 
Abandonment

Impact 
Assessment 
Criteria

Examples of 
Potential 
Indicators*

Ecosystem 
Services

Beneficiary
/use**

Scale ** Benefits

2. Better 
hydrological 
regulation, 
flooding 
mitigation, and 
increase in 
water quality

(2a)
Hydrological 
cycle, water flow 
maintenance, 
flood control (R) 
(Bruijnzeel 2004; 
Rey Beneyas et al. 
2007) 

Public/ 
Private

O-R Prevented 
flooding, 
prevented 
drought and 
hence total 
population 
protected

 (2b)
Retention and 
storage of fresh 
water for human 
consumption or 
industrial use (P) 
(Baillie and Neary 
2015) 

-Water supply and 
discharge                   
-Total amount of 
water stored                  
-Water storage/ 
delivery capacity 
of soil                                           
-Water retention 
in forests                     
-Water quality                                   
-Capacity of 
maintaining 
baseline flow                                      
-Number of floods

-Water quality 
regulation     
-Flood 
regulation      
-Draught 
regulation

  Clean water 
for drinking, 
recreation and 
other uses

3. Increase in 
the capacity of 
ecosystems to 
retain pollutants 
and greenhouse 
gases

(3a)
Capacity of 
ecosystems to 
retain and process 
pollutants and 
excess nutrients 
(R) 
(Scanlon et al. 
2007)

-Amount of 
pollutants 
removed 
-Total amount of 
water purified             
-Quality of water                              
-Nitrogen 
retention                            
-Concentration of 
pollutants/ 
nutrient elements 
in soil 

-Nutrient 
regulation 
-Pollutant 
regulation 
-Biodiversity     
-Water quality 
regulation

Public O-L Clean water 
for drinking, 
recreation and 
other uses   

Reduction in 
pollutants 
from crop 
cultivation 
process

(3b)
Capacity of 
ecosystems to 
store greenhouse 
gases  (R) 
(Schröter et al. 
2005; Rey 
Beneyas et al. 
2007)

-Carbon 
sequestration by 
forest            
-Carbon 
sequestration by 
scrubland                                             
-Forest growing 
stock                        
-Number of CO2 
permits

-Carbon 
sequestration 
-Biodiversity

Public/ 
Private

O-G Carbon offsets

4. Soil recovery 
and reduction in 
soil erosion

(4a)
Potential of 
ecosystems to 
retain soil and to 
avoid erosion (R) 
(Garcia-Ruiz et al. 
1995; Rey 
Beneyas et al. 
2007)
(4b)

-Total amount of 
soil retained                  
-Area of forest 
designated to 
prevention of soil 
erosion                                             
-Area eroded by 
wind and water         
-Erosion risk 
mitigation

-Soil protection  
-Biodiversity

Public/ 
Private

O-R Prevented soil 
erosion 

Increase in 
agricultural 
productivity 
due to higher 
soil fertility
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Increase in soil 
fertility (R) 
(Rey Beneyas et 
al. 2007)

-Chemical soil 
properties                         
-Soil organic 
matter                                  
-Soil quality 
indicator 

*Adapted from Rey Beneyas et al. (2007); Maes et al. (2011); Egoh et al. (2012); EC (2013; 2014) 
**Adapted from Baral et al. (2013)
Notes: Letters in brackets represent ‘The Economics of Ecosystem and Biodiversity (TEEB, 2010)’ categories including (P): 

provisioning; (R): regulating; (S): supporting; (C): cultural services. Scale: ‘O’ on-site (<100m, in situ delivery; ‘L’ 
local (off-site, 100m-10km); ‘R’ regional (10km-1000km); ‘G’ global (>1000km) 

Page 63 of 74

https://mc06.manuscriptcentral.com/er-pubs

Environmental Reviews



Draft

 Table 4. Summary of negative impacts, potential indicators and ecosystem services regarding land 

abandonment

Impacts of 
Land 
Abandonment

Impact 
Assessment 
Criteria

Examples of 
Potential 
Indicators*

Ecosystem 
Services Use** Scale** Costs

1. Higher fire 
risk resulting 
from increased 
plant biomass

(1)
Forest/scrubland 
fires (Oliveira et 
al. 2014)

-Forest pattern 
indicators: forest 
connectivity, 
morphology, edge 
interface, forest 
landscape mosaic 
-Fragmentation and 
connectivity 
(forest/natural/semi-
natural area)   
-Vulnerable areas to 
forest fire

-Biodiversity            
-Forest/ 
scrubland 
biomass

Public/ 
Private

O-L-R Loss of 
habitats and 
species due to 
fire   

Loss of 
production 
from forest 
biomass 

Loss of 
recreation, 
aesthetic, 
cultural values

2. Decrease in 
water provision 
depending on 
new vegetation

(2)
Reserves for 
renewable, fresh 
water (Andreassian 
2004)

-Total supply of water 
per forest area                                                
-Surface water supply 
per forest area 
-Reservoir water                           
-River discharge                                          
-Livestock 
consumption of water 
-Vegetation 
consumption of water 
-Abstracted surface 
water for drinking/ 
domestic use/ 
industrial use

-Draught                   
-Water 
supply

Public O-R Supply 
shortage to 
total annual 
freshwater 
consumption 
per sector

3. Increasing 
risk for soil 
erosion

(3)
Potential of 
ecosystems to 
retain soil and 
avoid erosion 
(Beneyas et al. 
2007)

-Total amount of soil 
retained                       
-Area of forest 
designated to prevent 
soil erosion                                  
-Area eroded by wind 
and water                          
-Area coverage of 
vegetation supporting 
pollination 
(hedgerows, HNV 
farmlands etc.)               
-Grazing activity of 
livestock

-Soil 
retention              
-Soil erosion          
-Biodiversity

Public/ 
Private

O -Loss of soil 
and species 
due to soil 
erosion        
-Reduction in 
soil fertility

4. Biodiversity 
loss

(4)
Abundance of 
adopted species 
(Plieninger and 
Wilbrand 2001)

-Distribution of 
species in the 
grassland/farmland              
-Distribution of 
important areas for 
landscape biodiversity 
and their conservation 
status                
-Condition of priority 
species on Habitats 
and Birds Directives

Biodiversity Public O-R Loss of 
former 
vegetation and 
related 
biodiversity 
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Table 4 (cont.)

Impacts of 
Land 
Abandonment

Impact 
Assessment 
Criteria

Examples of        
Potential         
Indicators*

Ecosystem 
Services Use** Scale** Costs

5. Treat to 
sustainable 
development of 
mountain 
communities

(5)
Capacity of 
ecosystem to 
protect cultural 
values (Höchtl 
et al. 2005)

-Number of sites with 
recognised 
cultural/spiritual value       
-Distribution of sites with 
forest designated that 
have cultural values
-Farm tourism
-Number of visitors in 
agricultural areas
-Number of rural 
enterprises offering 
tourism-related services         
-Number of certified 
products that require 
traditional landscape 
management

Culture 
conservation 
Aesthetics             
Recreation

Public/
Private

O-L-R Loss of 
traditional 
mountain 
communities 
and landscapes 

Loss of income 
obtained from 
tourism 
activities and 
products 
produced with 
traditional 
methods

6. Treat to semi-
natural habitats 
and corresponding 
ecosystem services

(6)
NATURA2000 
sites, HNV 
farmlands, 
World heritage 
Unesco sites 
(Pointereau et 
al. 2008)

-Share of high nature 
value farmland 
-Distribution of 
NATURA2000 and HNV 
farmlands                    
-Cropland and grassland 
in protected, landscape 
conservation areas                                           
-Distance to scenic site

Culture 
conservation     
Aesthetics             
Biodiversity

Public O-L-R Loss of highly 
valued natural 
areas and 
conservation 
sites      
         
Loss of 
biodiversity in 
the natural areas

*Adapted from Rey Beneyas et al. (2007); Maes et al. (2011); Egoh et al. (2012); EC (2013; 2014) 
**Adapted from Baral et al. (2013)
Notes: Scale: ‘O’ on-site (<100m, in situ delivery; ‘L’ local (off-site, 100m-10km); ‘R’ regional (10km-1000km); ‘G’ global 

(>1000km).
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Table 5. An overview of valuation methods

Valuation method Approach Applications Examples
Monetary valuation methods
Cost-based approaches   
Replacement cost (RC) Estimate cost of replacing environmental service 

with man-made service
Ecosystem services that have a man-
made equivalent providing similar 
benefits to the environment

Natural waste treatment can be replaced with 
costly treatment systems

Avoided cost (AC) Estimate damage avoided due to ecosystem service Ecosystems that provide protection to 
houses and other assets

Flood control avoids property damages                                      
Waste treatment by wetlands avoids health 
costs

Conventional economic valuation   
Net factor income (NFI) Revenue from sales of environment-related goods 

minus cost of other inputs
Ecosystems that provide an input in the 
production of a marketed good

Filtration of water by wetlands                          
Water quality improves commercial fisheries 
catch and incomes’ of fisherman 

Production function (P) Estimate value of ecosystem service as input in 
production of marketed good

Ecosystems that provide an input in the 
production of a marketed good

Filtration of water by wetlands                      
Commercial fisheries supported by coral reef

Hedonic pricing (H) Estimate influence of environment characteristics on 
price of marketed goods

Environmental characteristics that vary 
across goods

National parks, Air pollution, Proximity to 
waste dumps

Travel cost (TC) Travel costs to access a resource indicate its value Recreation sites National parks, Marine protected areas
Value transfer (VT) Use values estimated at other locations Any environmental good or service Species loss, Natural areas, Air pollution
Market prices (M)

Benefit-cost analysis (CBA)

Direct observation of prices in markets

Alternative options are evaluated through net present 
value (NPV), discounted benefit/cost ratio (B/C) or 
internal rate of return (IRR)

Environmental goods and services that 
are traded in markets
Environmental goods and services that 
have market value and/or non-market 
value

Timber and fuel wood from forests                 
Clean water from wetlands
The discounted net value of the flow of 
timber due to regrowth of the forest during 
the discount period

Stated preference approaches    
Contingent valuation (CV) Ask survey respondents directly for WTP for 

environmental service
Any environmental good or service Species loss, Natural areas, Air/water 

pollution
Choice modeling (CM) Ask survey respondents to trade-off environmental 

and other goods to elicit WTP
Any environmental good or service Species loss, Natural areas, Air/water 

pollution
Conjoint analysis (CA) People are asked to choice or rank different service 

scenarios
Any environmental good or service Choosing between wetland scenarios with 

different levels of flood protection and fishery 
yields

Source: Adapted from: Pagiola et al. (2004); Farber et al. (2006); Haines-Young and Potschin (2009)

Table 5 (cont.)

Valuation method Approach Applications Examples
Socio-cultural valuation or assessment   
Group-based methods (G) Voting mechanisms, focus groups, citizen juries, 

stakeholder analysis (e.g. participatory mapping 
method, narrative method, photo-elicitation survey, 
photo-series analysis, participatory scenario 
development, deliberative evaluation)

Any environmental good or service Cultural services, Species loss, Natural areas, Air 
pollution

Individual index-based method (I) Rating or ranking choice models, expert opinion Any environmental good or service Cultural services, Species loss, Natural areas, Air 
pollution

Synthesising belief networks   
Bayesian belief networks (BBN)

Multi-criteria decision analysis 
(MCA)

Combining ecological and socio-economic data, 
complex networks are modeled to show how a 
variety of pressures affect multiple ecosystem 
services values
This method assesses the performance of alternative 
options with respect to criteria that capture human 
judgment and preferences

Any environmental good or service

Any environmental good or service

Yield prediction, Modelling ecosystem service 
outputs using habitat characteristics

Ex-post and ex-ante evaluation of wider social 
and economic choices following a strategy or 
policy, Evaluating well-being aspects of decisions 
in trade and development policy

Biophysical valuation methods   
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Biophysical modeling (B)

Ecosystem service modeling (E)

Spreadsheet-type models (S)

These models assess biophysical factors by 
controlling ecosystem service supply. The examples 
are: species distribution model, hydrological models 
(SWAT, SedNet), soil erosion models (USLE), and 
state and transition models.
These models assess the supply of multiple 
ecosystem services using in a specialized GIS like 
software environment. (e.g. ESTIMAP, QUICKScan 
tool, InVEST)
This method is based on the idea of linking tabular 
spreadsheet data and spatial data together. The 
indicators can be derived from scientific data or can 
be scored based on local or expert knowledge

Mostly used to model regulating 
services

Any environmental good or service

Any environmental good or service

Erosion, sediment and flood control, ground and 
surface water flows, water stocks, water 
purification

Carbon stock, sediment retention, habitat quality

Geo-biophysical data from soil maps, vegetation 
maps, hydrological data, land use maps etc. are 
used to evaluate various ecosystem services by 
using matrix model

Source: Adapted from: Jacobs et al. 2017; Harrison et al. 2017
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Table 6. Categories of ecosystem services and methods of valuation

                                               
Impact assessment criteria related to land abandonment

Ecosystem services

Abandoned land 
converted to 
extensive use*

Abandoned land
converted to semi-
natural vegetation*

Abandoned land 
converted to shrub 
land or forest*

Amenability 
to economic 
valuationt

Most appropriate 
method for 
valuationt

Transferability 
across sitest

Provisioning services
Food and biomass (1b), (1d) (1a), (1b) High M, P High
Water supply (2) (2) (2b), (2) High AC, RC, M, TC Medium
Raw materials (1c) (1c) (1c) High M, P High
Genetic resources (1e) (1e) Low M, AC Low
Medicinal resources (1c) (1c) High AC, RC, P High
Ornamental resources High AC, RC, H Medium

Regulating services
Water regulation (2) (2) (2), (2a) High M, AC, RC, H, P, CV Medium
Climate regulation (3a) (3a) Low CV High
Gas regulation (3b) Medium CV, AC, RC High
Disturbance regulation (1) (1) High AC Medium
Biological regulation (4) (1e) (1e) Medium AC, P High
Waste regulation (4b) (4b) High RC, AC, CV Medium/High
Soil retention (3) (4a), (3) (4a) Medium AC, RC, H Medium
Nutrient regulation (3a) (3a) Medium AC, CV Medium

Cultural services
Recreation (1g)  (1g) (1f), (1g) High TC, CV, ranking Low
Aesthetics High H, CV, TC, ranking Low
Science and education Low Ranking High
Spiritual and historic (1g), (5), (6) (1g), (5), (6) (1g) Low CV, ranking Low

Note: t Adapted from: Farber et al. (2006)
AC=avoided cost; CV=contingent valuation; H=hedonic pricing; M=market pricing;

          P=production approach; RC=replacement cost; TC=travelling cost
            *The ecosystem services listed under these columns are detailed in Tables 3 and 4
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Table 7. Methodological requirements for different valuation methods

 DATA RESOURCES  

Valuation methods
Amount of 
data required

Time      
costs

Economic 
costs

Overall 
level of 
requirement

Biophysical valuation methods
Ecosystem service modelling Medium-high Low Low Medium-low
Spreadsheet-type model (basic) Medium-low Low Low Low
Spreadsheet-type model (advanced) High Medium-low Medium-low High
Biophysical modelling Medium-low Low Medium-low Low
Socio-cultural valuation methods
Cards game method Medium high Low Low Medium-low
Narrative method High Medium-low Medium-low High
Photo-elicitation survey High Medium-low Medium-low High
Photo-series analysis Medium-high Low Low Low
Participatory mapping method High Medium-low Medium-low High
Preference assessment survey High Medium-low Medium-low High
Time use methods High Medium-low Medium-low High
Monetary valuation methods
Benefit transfer Medium-low Low Low Very low
Cost-based methods Medium-low Low Low Very low
Hedonic pricing method High Medium-low Medium-low High
Production function method High Medium-low High High
Shadow-pricing method Medium-low Low Low Very low
Stated preferences methods High Medium-low High High
Travel cost method High Medium-low Medium-low Medium-high
Synthesizing valuation methods
Bayesian beliefs networks Medium-high Medium-high Medium-low Medium-high
Multi-criteria decision analysis Medium-high Low Medium-low Medium-high

Source: Adapted from: Jacobs et al. (2017)

Page 69 of 74

https://mc06.manuscriptcentral.com/er-pubs

Environmental Reviews



Draft

 

Page 70 of 74

https://mc06.manuscriptcentral.com/er-pubs

Environmental Reviews



Draft

 

 

 

 

 

 
 
 
 

Farm stability and viability 
Farm income 
-Farm income compared to the regional 
average 
-Proportion of subsidies in the income 
-Investment on the farm 
Farming intensity 
-Decrease in agricultural use intensity 
Characteristics of the farmers 
-Farmers close to retiring age 
-Percentage of successors in total 
number of farmers 
-Part-time or off-farm income 
-Training received by farmers 
Farm structure 
-Size of agricultural land parcels 
-Fragmentation of holding 
-Remoteness and difficult accessibility 
-Land tenure (share of rented Utilised 
Agricultural Area) 

 

Biophysical factors 
Climate 
-Low temperature 
-Aridity 
Soil 
-Drainage 
-Texture and stoniness 
-Rooting depth 
-Chemical property 
Climate and soil 
-Excess soil moisture 
Topography 
-Slope, elevation, aspect 
 

Economic factors 
Agricultural income 
and employment 
-Structure of 
employment and income 
Land market 
-Price of land compared 
to other regions 
-Rate of land 
selling/buying 
CAP scheme 
-Decoupling of direct 
payments from a product 
-Problems in renewal of 
contracts after 5 years 
-CAP sanitary 
requirements from 
Eastern EU countries 
from 2004 

Political and regional factors 
Rural to urban migration due to  
-Decreasing demand for products 
-Rising agricultural prices 
-Development of foreign trade 
-These resulted in lower prices and/or 
higher costs of agricultural products 
Transition process of Eastern EU 
countries 
-Lack of interest and/or funding in 
farming 
-Tenure insecurity 
-Insufficiently defined property rights 

 

 

 

 

 

AGRICULTURAL 
LAND 

ABANDONMENT 

Consequences of Land Abandonment 
 
Positive Impacts 
-Natural restoration of habitat, rewilding 
-Increase in: water quality, biodiversity, soil carbon 
storage, soil fertility, bio and renewable energy potential 
-Soil recovery, reduction in soil erosion, better 
hydrological regulation 
Negative Impacts 
-Higher fire risk due to homogenization of vegetation 
-Loss of: arable land and pastures, cultural landscapes and 
biodiversity 
-Reduction in water supply 
-Increase in soil erosion risks in the hilly areas 
-Increasing treat to NATURA2000 and HNV farmlands 

 
Drivers of Agricultural Land Abandonment in EU  

Sustainability Impact Assessment Framework 
 

Computation of Impacts/Indicators 

Valuation of ecosystem services 

Sustainability impact assessment of 
land abandonment on ecosystems and 
their services 

Policy Framework 
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Fig. 2.  Evaluation framework of agricultural land abandonment 
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Fig. 3. The valuation process of ecosystem services related to land abandonment 
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Land abandonment process 
 
 
 
 
 

 

 

 

                          

 

Abandoned agricultural 
land 

2) Semi-natural vegetation 

1) Extensive use (hobby 
farming, horse boarding) 

3) Scrubland 4) Forest 

Land-use change from abandoned land to the uses of 1, 2, 3 and 4 
Function (e.g. biomass, food production, eco-tourism, hunting and 
outdoor activities, livestock grazing, water passage and storage, 
carbon sequestration, retained soil, adopted species etc.) 

Services 

Provisioning Regulating Cultural and Supporting 

Direct use values  Indirect use values  Option values Non-use values 

NFI, P, TC, H, M, RC, AC, B CV, CM, CA, G, I, S 

Total Value 

(Dis) Benefits 

(e.g. contribution to health 
and well-being, safety etc.) 

(Econ) Value 

Examples of services produced by conversion of 
abandoned land to woody vegetation (processes 3 and 4) 
and relevant valuation methods (in parenthesis): 
-Wood, biomass and raw materials production (M, P) 
-Maintenance of genetic diversity and increasing species 
(CV, CM, CA, G, I, S) 
-Retention and storage of water (AC, RC, M, TC) 
-Water regulation (M, AC, RC, H, P, CV) 
 
Note: NFI: Net Factor Income, P: Production function, TC: 
Travelling cost, H: Hedonic pricing, M: Market pricing, 
RC: Replacement cost, AC: Avoided cost, B: Biophysical 
modelling, CV: Contingent Valuation, CM: Choice 
modelling, CA: Conjoint analysis, G: Group-based 
methods, I: Individual index-based methods, S: spread sheet 
type methods 
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