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ABSTRACT. Global environmental challenges require approaches that integrate biodiversity conservation, food production,

and livelihoods at landscape scales. We reviewed the approach of conserving biodiversity on “high-nature-value” (HNV)

farmland, covering 75 million ha in Europe, from a resilience perspective. Despite growing recognition in natural resource

policies, many HNV farmlands have vanished, and the remaining ones are vulnerable to socioeconomic changes. Using landscape-

level cases across Europe, we considered the following social-ecological system properties and components and their integration

into HNV farmland management: (1) coupling of social and ecological systems, (2) key variables, (3) adaptive cycles, (4) regime

shifts, (5) cascading effects, (6) ecosystem stewardship and collaboration, (7) social capital, and (8) traditional ecological

knowledge. We argue that previous conservation efforts for HNV farmland have focused too much on static, isolated, and

monosectoral conservation strategies, and that stimulation of resilience and adaptation is essential for guiding HNV farmland

through rapid change.
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INTRODUCTION

More than 75% of the world’s ecosystems show evidence of

alteration through human activities (Ellis and Ramankutty

2008), and land use activities have threatened and degraded

ecosystems and their functioning worldwide (Millennium

Ecosystem Assessment 2005). Here, we highlight a less

antagonistic, and often neglected, dimension of the

relationship between land and people: the crafting of

landscapes with a distinctly human touch through complex

and long-lasting land use histories that have intimately

connected social and ecological values (Farina 2000, Takeuchi

2010). Recently, the idea that landscapes can effectively

integrate ecology, economics, and cultural needs has gained

ground in science, policy, and land use practice. For example,

a global “Landscapes for People, Food and Nature” initiative,

a partnership of the United Nations Environment Programme,

the Food and Agriculture Organization of the United Nations,

and other global organizations, currently seeks to integrate

food production, biodiversity and ecosystem conservation,

and rural livelihoods within supportive institutional and policy

contexts under an “ecoagriculture” framework (Scherr and

McNeely 2008). Challenges such as climate change,

environmental degradation, and rising food demand are likely

to require integrated landscape approaches even more so than

in the past because conventional high-input agriculture has

transgressed the boundaries of sustainable production

(Tscharntke et al. 2012). In Europe, awareness of the fact that

many of the continent’s most appreciated habitats and plant

and animal species have been created and maintained by

farmers and their practices has grown since the 1990s (Baldock

and Beaufoy 1993, Beaufoy et al. 1994, Bignal and

McCracken 1996), leading to the development of the notion

of “high-nature-value” (HNV) farming (Oppermann et al.

2012). The resilience school, a research community revolving

around “the capacity of a system to experience shocks while

retaining essentially the same function, structure, feedbacks

and therefore identity” (Walker et al. 2006), has successfully

established guiding principles for a broad range of sectors in

natural resource management (Chapin et al. 2009). However,

widely applicable strategies for fostering resilience in HNV

farmland have not been assessed yet. We have reviewed

selected European cases (Fig. 1) and synthesized insights into

the vulnerability and resilience of HNV farmlands. We argue

that previous conservation efforts for HNV farmland have

focused too much on static, isolated, and monosectoral

conservation strategies, and that emphasis on resilience and

adaptation is essential for guiding HNV farmland through

rapid economic and social change.

HNV FARMLAND

According to a definition by Andersen et al. (2003:4), HNV

farmland comprises “those areas in Europe where agriculture

is a major (usually the dominant) land use and where that

agriculture supports or is associated with either a high species

and habitat diversity or the presence of species of European

conservation concern or both.” HNV farmland accommodates

habitats both on cultivated or grazed areas and in features such

as hedgerows, ponds, and trees, which were historically

integrated into farmlands. In Europe, these are of particular

conservation importance because large-scale natural habitats

have virtually disappeared (Halada et al. 2011). The HNV

concept is a conservation approach that links the domains of
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Fig. 1. HNV (high-nature-value) farmlands considered as case studies in this review. Boxes indicate study

area, country, extent, and ecological systems in focus.

ecology, land use, and public policies, expanding conservation

from traditional site protection to the scale of managed

landscapes. The HNV concept refers both to farmlands and

farming systems. These terms show overlap but are not

congruent (Cooper et al. 2007). We use “farmland” for land

suitable or used for all kinds of agricultural activities.

“Farming systems” are sets of individual farms that have

broadly similar resource bases and constraints and transform

land, labor, and capital into agricultural commodities.

Farmlands and farming systems are closely connected to each

other. Key characteristics of HNV farmland are low-intensity

practices, in terms of fertilizer and pesticide inputs, machinery,

and livestock stocking levels used; the presence of seminatural

vegetation, e.g., unimproved pastures; and diversity of land

cover, e.g., crops, fallow land, pasture, and landscape elements

(Fig. 2). The presence of, sometimes relictic, sometimes

abundant, remnants of natural vegetation, e.g., woodland

patches, that provide habitats and connectivity for animal

assemblages is another important component of HNV

farmland (Farina 2000).  

Fig. 2. Key characteristics of HNV (high-nature-value)

farming. Reproduced from Cooper et al. (2007).

http://www.ecologyandsociety.org/vol18/iss4/art20/
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Fig. 3. Likelihood of presence of HNV (high-nature-value) farmland across the European Union.

Reproduced from European Environment Agency (2010).

Although the characteristics of HNV farmlands are likely to

apply to other areas in the world as well, the concept

specifically refers to Europe. HNV farmlands occur in a

variety of environments, climatic conditions, economic

contexts, and production systems (Fig. 3), covering about 32%

(75 million ha) of the European Union (EU) farmland

(Paracchini et al. 2008). HNV systems are classified into

livestock systems, arable systems, and permanent cropping

systems. Typical HNV farmlands are traditionally managed

hay meadows, small-scale mosaics of cultivated land,

traditional orchards, and low-intensity olive groves (Fig. 4).

HNV farmland tends to be concentrated in the Mediterranean

Basin, Eastern Europe, upland areas, and on the margins of

northwestern Europe (Cooper et al. 2007). 

A characteristic feature of HNV farmland is that multiple and

long-term management techniques contribute toward

enhancing the structural diversity of vegetation (O’Rourke and

http://www.ecologyandsociety.org/vol18/iss4/art20/
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Fig. 4. Examples of typical HNV (high-nature-value) land-use systems in Europe (from upper left to lower

right): a) Traditional hay meadows and pastures in the Saxony region of Romania; b) Low-intensity,

small-scale farming/grazing in Castilla-La Mancha, Spain; c) Traditional orchards with permanent

seminatural understory in Southern Germany; d) Mediterranean dryland olive crops on Lesvos Island,

Greece. Courtesy of Tibor Hartel (a), Berta Martín López (b), Ursel Maichle-Schmitt (c), and Thanasis

Kizos (d).

Kramm 2012). This has translated into land-cover mosaics and

diverse habitats beneficial to many birds (Fig. 5) and

invertebrates. In consequence, much of Europe’s biodiversity,

including species of global conservation concern, such as the

Corn Crake (Crex crex; Tucker and Heath 1994), is found on

such farmland (Bignal and McCracken 1996). However, some

farmlands do not show these characteristics but support certain

species of conservation concern nevertheless. Examples are

intensively managed damp and wet grasslands in the

Netherlands that are favored by the Black-tailed Godwit

(Limosa limosa) or large-scale cereal steppes in Iberia that

host substantial populations of the Great Bustard (Otis tarda;

Oppermann et al. 2012). Many HNV farmlands are closely

associated with wild species and natural habitats. For example,

a total of 63 (out of 231) habitat types of European

conservation interest depend on the long-term continuity of

HNV farmland management for their existence (Halada et al.

2011). Also, HNV farmlands provide habitat to more at-risk

species than any other habitat type in Europe (Johnson et al.

2011). HNV farming also results in multiple ecosystem

services, comprising provisioning, e.g., high-quality food and

maintenance of genetic resources; regulating, e.g., soil quality

regulation, pollination, and water purification; and cultural, e.

g., heritage, recreation, and ecotourism, services (Oppermann

et al. 2012).

VULNERABILITY OF HNV FARMLAND

Despite the growing recognition that conservation of

biodiversity in Europe depends on the maintenance of HNV

farming, many of these systems are vulnerable to global

economic and social change (Jansen et al. 2009). For several

decades, trends of agricultural modernization, including, e.g.,

a shift from local to globalized markets, availability of and

higher wages for off-farm jobs, mechanization, and

http://www.ecologyandsociety.org/vol18/iss4/art20/
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Fig. 5. Bird species of European conservation concern that are indicative of HNV (high-nature-value)

farmland (from upper left to lower right): a) Common Crane (Grus grus), b) Eurasian Hoopoe (Upupa

epops), c) Red-backed Shrike (Lanius collurio), d) Great Bustard (Otis tarda). Courtesy of Jörg Mager (a),

Hans Dekker (b), Urska Koce (c), and Arie de Knijff (d).

individualization of family structures, have induced profound

changes in land use practices and put HNV farming under

pressure. In consequence, HNV farming systems have

vanished from many productive areas of Europe so that most

agricultural habitats are currently in an unfavorable

conservation status (Halada et al. 2011). As a result of the

vanishing of HNV practices, European farmland bird

populations have declined by almost 50% since the 1970s

(Butler et al. 2007). HNV farming systems are today

concentrated in areas that are only marginally suitable for

commercial agriculture, generally because of physical

constraints, soils, topography, climate, and remoteness

(Oppermann et al. 2012). The financial revenues of HNV

farming systems are thus generally lower than those of other,

more intensive agricultural systems. Sometimes HNV farms

have negative net incomes and are sustained by family labor

less than the minimum wage. The remaining HNV systems

are at risk of being converted to more intensive forms of

agriculture, which would involve clearing of seminatural

vegetation and loss of land use mosaics. Alternatively, farmers

may abandon their land, e.g., after retirement (Verburg et al.

2010). Large areas have been afforested in the past, often

accompanied by losses of biodiversity, landscape, and socio-

cultural values, as well as increasing wildfire problems

(MacDonald et al. 2000). However, it has recently been argued

that land abandonment may open up opportunities for

rewilding ecosystems (Navarro and Pereira 2012), if risk and

propagation of wildfires can be managed and if seed banks,

neighboring natural vegetation, and connectivity of a

landscape provide potential for “passive restoration.” 

The HNV concept reflects efforts within the EU to secure

sustainable rural development by stimulating land

stewardship, rather than pure production agriculture. In 2006,

the EU strategic guidelines for rural development declared

“the preservation and development of HNV farming and

forestry systems and traditional agricultural landscapes” as

http://www.ecologyandsociety.org/vol18/iss4/art20/
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one of three EU-level priority areas for protecting and

enhancing the EU’s natural resources and landscapes in rural

areas (EU 2006:25). The support and maintenance of HNV

landscapes has, however, proved to be complicated, and a

fundamental shift in agricultural policies away from intensive

farming and toward providing support for HNV farming and

connected ecosystem services has not yet occurred. One reason

for the failure of the EU Common Agricultural Policy to

provide sufficient economic support for HNV farming systems

is that the so-called First Pillar market support schemes lack

mechanisms that link payments to specific EU policy

objectives such as the preservation and development of HNV

farming and forestry systems. Typically, HNV farmlands

receive below-average First Pillar payments (Beaufoy and

Marsden 2013). Also, the impact of the so-called Second Pillar

schemes, which comprise rural development policies,

including agri-environment measures, has so far remained

modest (O’Rourke and Kramm 2012). This is not surprising,

given that the financial endowment of agri-environment

schemes has remained low, amounting to only 4.3% of the

total EU agricultural budget in 2008 (Plieninger et al. 2012),

and that these are overburdened with multiple environmental

issues. Ironically, the lowest agri-environment expenditure is

often found in regions with the largest concentrations of HNV

farmland. Another problem is that there are currently no

measures explicitly directed to HNV farming practices

(Beaufoy and Marsden 2013). Design issues of existing

schemes, such as considerable transaction costs for farmers,

further weaken the performance of agri-environment schemes

(cf. Schleyer and Plieninger 2011). Clearly, new visions to

ensure the sustainability of HNV farmlands are needed,

channeling unavoidable changes in ways that can maintain the

biodiversity and ecosystem services provided by HNV

farming.

RESILIENCE AS A FRAMEWORK FOR ANALYZING

AND MANAGING CHANGES IN HNV FARMLAND

The resilience approach focuses on the dynamics of change

and how to adapt to and shape change (Walker et al. 2006). It

offers both concepts for analysis of a system and guidelines

for directing it along desired pathways, that is, ideas for the

understanding and management of change in social-ecological

systems. The concept, therefore, addresses questions that are

of crucial significance for valuable HNV farmland and

farming systems with their high vulnerability to current global

social and ecological changes. From the resilience perspective,

landscapes are capable of coping with disturbances, e.g.,

demographic or economic changes, without changing their

structure or functions, until they cross certain thresholds.

However, such thresholds have not been systematically

investigated for HNV farming yet. Beyond these thresholds,

disturbances cannot be cushioned anymore and the system

shifts to a different state, e.g., marginal grassland is abandoned

and turns into forest, often accompanied by a degradation or

narrowing down of ecosystem services. Resilience thinking

can address the fluid and unfixed character of landscapes, a

result of complex and closely interwoven natural and human

processes, particularly well (Plieninger and Bieling 2012). We

analyzed the persistence and decline of HNV farmland through

the lens of resilience. Using examples from Europe, we

considered the following eight social-ecological system

properties and components and their integration into HNV

farmland management: (1) coupling of social and ecological

systems, (2) key variables, (3) adaptive cycles, (4) regime

shifts, (5) cascading effects, (6) ecosystem stewardship and

collaboration, (7) social capital, and (8) traditional ecological

knowledge.

Social and ecological systems need stronger recoupling

through “virtuous circles”

Resilience thinking assumes that the interactions between

social and ecological subsystems determine the inner

structures and functional organization of social-ecological

systems (Liu et al. 2007). Fischer et al. (2012) conceptualized

an HNV farming landscape in Romania’s Saxony region as a

social-ecological system in which the ecological and social

subsystems have been tightly linked historically because

people have shaped the land through their activities and the

land has provided people with a variety of ecosystem services.

Traditionally, cultural identity has been deeply rooted in the

landscape. Since the collapse of Communism in 1989,

however, subsistence agriculture has become unprofitable,

and livestock numbers and grassland area have declined

sharply. Poverty and unemployment increased after the

closure of state farms, and people were decoupled from their

farm landscapes. The standard conservation approach in

Europe has been to pay farmers for maintaining traditional

farming practices, e.g., through agri-environmental schemes.

However, attempting to conserve past land use systems

through financial incentives cannot restore the intricate

cultural linkages between people and their landscape (Daniel

et al. 2012). Rather, a “transformation strategy” could reinstate

contemporary and thus more meaningful “virtuous circles”

between sources of natural, cultural, and economic capital

within landscapes (Selman and Knight 2006). Such a strategy,

whose positive effects still remain to be assessed

comprehensively, may include developing markets for organic

or regional specialty products, ecotourism, and localized

production of biomass energy. All over Europe, rising

consumer demand for traditional high-quality food has to some

extent awakened citizen engagement for HNV landscapes (for

example, Knickel 2001).

A few key variables critically determine landscape

change

Alterations in the state of a landscape depend on a small

number of key variables that are often assumed to develop

only gradually over years but that exert strong influences on

the resilience of a system (Chapin et al. 2009). Key variables

http://www.ecologyandsociety.org/vol18/iss4/art20/


Ecology and Society 18(4): 20

http://www.ecologyandsociety.org/vol18/iss4/art20/

are influential, acting at spatial, temporal, and institutional

scales, and include the following: socioeconomic, political,

technological, natural, and cultural driving forces (Hersperger

and Bürgi 2009). A case study of land use change in the Swiss

Limpach valley by Bürgi et al. (2010) illustrates how

awareness of key variables can enable understanding of the

trajectories of HNV landscape elements. The historical

landscape analysis of a seemingly persistent wetland in the

area has revealed profound land use changes. Because of its

massive layer of peat, a combustible that was in high demand

during World War II, the wetland took a different course from

its surroundings, which were completely converted from

pasture to arable land. During World War II, the wetland was

excluded from being converted to arable land, and instead, its

valuable peat layer was mined. Peat mining was later

abandoned, and the area developed into a wetland of HNV,

which is currently a nature reserve. With observations of

approximately 190 plant species and more than 150 bird

species, the area is now listed on the Federal Inventory of

Fenlands and is recognized as a particularly important place

for migrant waders. In the Limpach valley case, wartime

energy policies, not conservation policies, were the key

variables, and by virtue of this the most important drivers, of

wetland conservation. Therefore, the case highlights the

importance of a broad cross-sectoral perspective, which

reaches outside the agricultural and conservation domains, to

be able to identify the key variables that govern the trajectories

of HNV farmland.

Many HNV landscapes are in a late conservation phase

of the adaptive cycle and about to collapse

Processes of change in social-ecological systems follow

specific patterns, with the adaptive cycle being a generalized

model of thought in resilience theory (Holling 1973). This

metaphor describes a slow, incremental phase of growth,

accumulation, and conservation, e.g., of biomass or social

capital, followed by a rapid phase of collapse, reorganization,

and renewal. This latter phase is marked by uncertainty,

novelty, and experimentation and may end either in destructive

or creative change in the system. Many HNV landscapes can

be associated with a late conservation phase, approaching the

collapse phase. For instance, HNV grassland created by long-

term pastoralism is increasingly being abandoned in the Black

Forest mountain range in southern Germany, whereas closed

forests are expanding (Bieling 2013). Traditional HNV

grassland in this area harbors high levels of endangered species

of birds and plants and provides important cultural ecosystem

services. Since the 1980s, the biodiversity and ecosystem

services supported on these lands have been increasingly

appreciated by society, but it has been challenging to translate

this appreciation into tangible conservation measures. In such

a situation, resilience-based approaches foster site-specific

incentives for self-organization and renewal, rather than

aiming to simply maintain the status quo of grassland extent

and management. Potential measures to address agricultural

abandonment in the Black Forest include adapting regulations

and funding schemes to the particular conditions of the social-

ecological system in question and opening up opportunities

for locally based action. It should be acknowledged, however,

that financial incentives alone will not be helpful as long as a

basic local engagement is not a given. It has been shown that

heterogeneous community identities require diversified and

locally adapted management strategies that are, taken together,

more successful than standardized approaches. One such

example is a group of local activists that organized the clearing

of already reforested lands in one Black Forest community.

These lands were supposed to be subsequently grazed by a

herd of goats to reinvent local pastoralism. This initiative

proved successful in preserving HNV grassland. Its success

was built on the ability to open up diverse ways for local

people, but also for external enterprises and policy makers, to

get involved. In addition, the initiative made smart use of

existing options to support funding and organization. This

example underlines the resilience need for embracing diversity

and fostering social capital at community levels, especially in

times of renewal.

HNV landscapes experience regime shifts that are hard

to reverse

Many relationships between the components of HNV farming

systems are not linear, but rather shaped by critical thresholds

that define transition points between alternate states (Chapin

et al. 2009). Typically, incremental changes in ecosystem

conditions lead to the crossing of a threshold, causing large

shifts in the system, often from desirable to less desirable

states. In this course, the fundamental internal controls and

feedbacks are altered in such a way that the reversibility of the

system to its original state is very limited (Scheffer and

Carpenter 2003). One local-level example is the case of the

Valonia oak (Quercus macrolepis) woodlands on the Aegean

Islands of Greece, which experienced a comprehensive shift

from a once complex agrosilvopastoral land use regime to a

now simplified and intensified form of livestock husbandry

(Plieninger et al. 2011). A critical threshold was crossed in the

1960s and 1970s, when the opening of local cereal markets to

competition from more productive areas made traditional

cultivation unprofitable. At the same time, increased

nationwide demand for dairy and meat products provided a

powerful incentive for intensified livestock raising. The oak

woodland system came out of this regime shift with an altered

identity and functioning: Most farm enterprises were no longer

self-sufficient and became dependent on supplementary feed,

fertilizer, and agrochemical inputs. As crop cultivation and

forest management were abandoned, the former mosaic

landscape of arable land, stone terraces, tree crops, and

pastures was replaced by a simplified and more homogeneous

landscape of intensively grazed rangelands with scattered

oaks. Moreover, the regime shift was reinforced by European

http://www.ecologyandsociety.org/vol18/iss4/art20/
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policies that granted per capita subsidies for sheep and goats.

The new regime of intensified livestock production has proved

unlikely to be reversed, with stocking rates remaining high

despite European policies having been reformed and the

demand for dairy and meat products now being satisfied by

cheaper imports. Similar regime shifts away from traditionally

multifunctional land use systems have been found throughout

a variety of landscapes in the Mediterranean Basin. Examples

include the Mediterranean mountains that were stamped by

pastoralism, including transhumance; the small-scale hamlet

landscapes of northeastern Portugal with their complex

irrigated meadows, or lameiros; the coltura promiscua 

landscapes, or mosaics of mixed cultures on terraces, in central

Italy; the chestnut-grove landscapes in France and Italy; and

the dehesa and montado agroforestry systems of the Iberian

Peninsula (Pinto-Correia and Vos 2004). Practical solutions

to avoid undesired regime shifts require the identification of

critical points for management interventions both in the

ecological and socioeconomic spheres of a landscape, which

are largely unknown. This calls for interdisciplinary

integration, particularly regarding the development of

indicators that are suitable for monitoring state shifts in

landscapes (Gee and Burkhard 2012). Scenario development,

visioning exercises, and other participatory tools (Lynam et

al. 2007) may foster awareness of regime shifts among

landscape actors.

HNV landscape changes imply cascading effects across

several scales and domains

Regime shifts not only occur for single variables and

thresholds, but are also typically connected across several

spatial and temporal scales, termed “panarchy” in the

resilience framework (Gunderson and Holling 2002).

Additional complex feedback exists between cultural,

economic, and ecological domains, often involving cascading

effects through which the crossing of one threshold spurs the

crossing of others. Important cascading effects of landscape

change were found in the Causse Méjan, a biosphere reserve

in the French Massif Central. This elevated limestone plateau

is characterized by steppe grasslands with an elevated level of

farmland biodiversity. Socioeconomic and political changes

affected land use practices, and the area experienced a strong

trend toward woodland expansion, leading to losses in

biodiversity (O’Rourke 2006). Kinzig et al. (2006) analyzed

the processes in detail for different scales, e.g., patch, farm,

and region; and domains, e.g., ecological, economic, and

cultural. They described a range of effects that cascade across

the domains and scales. For instance, when several patches on

a farm revert to woodland, the farmer may completely abandon

cheese production because the milk produced may no longer

be worthwhile for the maintenance of necessary technical

infrastructure. As this example demonstrates, a threshold

crossed at the patch level in the ecological domain may cause

a socioeconomic shift at the farm level. Therefore, because

switches between different scales and domains are typical for

social-ecological systems, concentrating on thresholds in a

single domain or at a single scale is likely to lead to deficiencies

in the analysis and management of changing HNV landscapes.

This is particularly relevant for landscapes because current

policies do not address them in a holistic way, but with a

multitude of separate strategies for agriculture, forestry,

biodiversity conservation, rural development, infrastructure,

health, and many others. Developing and implementing

strategies that integrate across domains and scales, the

necessity of which has been emphasized in the European

Landscape Convention (COE 2000), is thus a most challenging

and necessary task.

Ecosystem stewardship and collaboration are crucial for

adaptive landscape management

Adaptive management, i.e., “resource management based on

the science of learning by doing” (Chapin et al. 2009:78), is a

core component of resilient HNV farmland management. A

recent Pan-European evaluation has provided empirical

evidence that biodiversity and ecosystem services are most

effectively safeguarded through consideration of the

perspectives of local ecosystem stewards (Kenward et al.

2011). Ecosystem stewards are individuals or groups that exert

influence on ecosystems and their goods and services at the

local scale (Chapin et al. 2009). In the EU, professional land

users are complemented by up to 100 million recreational

ecosystem stewards, including approximately 24 million

anglers, 7 million hunters, and 7 million birdwatchers

(Kenward and Sharp 2008). An inventory of ecosystem

stewards was performed in the Kristianstads Vattenrike area

in southern Sweden (Schultz et al. 2007). Several hundred

stewards managed ecosystems on-site, performed long-term

monitoring of species and ecosystem dynamics, and supported

ecosystem management locally. Biodiversity and ecosystem

services are frequently provided at scales beyond those of

single patches or farms, so cross-scale coordination of

ecosystem stewardship is of major importance (Olsson et al.

2007). Potential levers for fostering ecosystem stewardship at

the landscape-scale are agri-environmental schemes (Prager

and Freese 2009), landscape management initiatives (Enengel

et al. 2011), and landscape planning (Termorshuizen and

Opdam 2009). Such efforts should particularly address

bridging organizations, e.g., land care groups, which are

essential for providing leadership and vision, supporting

knowledge networks, and maintaining the link between culture

and management at landscape scales (Crona and Parker 2012).

Social capital connected to HNV farming systems is an

important source of resilience

Many HNV land use practices exhibit characteristics that the

resilience framework identifies as indicators of resilience-

oriented management (Folke et al. 2002), including the

following: learning to live with change and uncertainty by

continuous adaptation to changing conditions, nurturing

http://www.ecologyandsociety.org/vol18/iss4/art20/
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diversity as a prerequisite for reorganization and renewal,

combining different kinds of knowledge, and creating

opportunities for self-organization by, for example, fostering

multioption strategies. Many of these practices are embedded

in diverse social mechanisms and aims. For instance, home

gardens that are intrinsically linked into surrounding HNV

farmland and local culture in the Austrian Alps provide secure

access to food, medicine, or ornamental and ritual plants and

act as a buffer for overcoming economic disturbances, in past

as well as current times. They also foster social capital, e.g.,

trust, reciprocity, and community networks, through exchange

of knowledge and gift giving of, for example, surplus plant

material (Van der Stege et al. 2012). Home gardening practices

involve a large number of resources and strategies, with

flexibility and continuous adaptation to change as core features

of their composition and management. In the Austrian home

gardens case, and likewise demonstrated, for example, in

urban gardens in Stockholm (Barthel et al. 2010), social capital

creates highly resilient small agroecosystems that add to the

resilience of the broader landscape context, e.g., by providing

critical ecosystem services such as pollination, seed dispersal,

or pest regulation. Therefore, integrating and fostering social

capital should be acknowledged as a crucial component of

sustainable rural development incentives. This can be

achieved, for instance, by nurturing the social-ecological

memory related to landscape practices, by supporting social

networks and community-based action, or by creative

approaches such as art performances that foster the

engagement of people with place.

Traditional ecological knowledge fosters long-term

landscape resilience

“Traditional ecological knowledge” and “local ecological

knowledge” increase the capacity of social-ecological systems

to deal with crises and to maintain long-term resilience (Berkes

et al. 2000). It has been frequently demonstrated that

traditional ecological knowledge is critical to the survival and

future well-being of traditional societies worldwide

(Huntington 2000, Folke 2004). Although there is less

available evidence on the role of this knowledge in developed

countries (Parrotta and Agnoletti 2007), the role of traditional

knowledge for building social-ecological resilience has been

studied in 13 rural communities in the Doñana landscape of

southwestern Spain (Gómez-Baggethun et al. 2012). Doñana

contains highly diverse and well-preserved ecosystems and

represents one of the most emblematic wetlands in Europe.

To cope with environmental change and climatic variability,

above all the unpredictable occurrence of droughts, landscape

users have developed locally adapted practices and institutions

throughout history. Examples include periodic movements, e.

g., of livestock, to minimize exposure to risks and

environmental hazards; selection of species and varieties

adapted to local environmental conditions; regular adjustment

of harvesting intensity to suit ecological productivity; pooling

of resources, infrastructures, and labor among resource users;

and diversification of income, sources, and skills to spread out

disturbance-related risks. However, traditional ecological

knowledge has been or is being lost across generations in many

parts of Europe (Rotherham 2007), often because of rapid

transformations and modernization of land use systems. There

is some evidence that transmission of traditional ecological

knowledge may be aligned with modernizing influences

through strengthening farming systems with strong links to

cultural identity, such as traditional livestock husbandry

(Gómez-Baggethun et al. 2010). The Doñana study highlights

the need for new management and governance approaches that

capitalize on localized, traditional ecological knowledge.

Such knowledge is particularly useful to facilitate collective

responses to the ecological and socioeconomic dynamics that

many HNV landscapes are facing. To support these

approaches at a higher level, strategic efforts are needed to

mainstream traditional ecological knowledge into environmental

policy processes such as the nascent Intergovernmental

Platform on Biodiversity and Ecosystem Services

(Hernández-Morcillo et al. 2014).

CONCLUSIONS

Europe’s remaining HNV farmlands face numerous social-

ecological changes, with powerful economic drivers putting

their persistence at risk. As public recognition of their

manifold value grows, strategies for their conservation are

therefore much needed. However, conventional policies, split

up in several separate fields, such as heritage, environmental

conservation, or agricultural policies, have not been effective

at conserving HNV systems (Matthews and Selman 2006).  

The case studies we reviewed exemplify that the resilience

perspective allows actors at the policy and management level

to refocus attention on critical properties and variables of HNV

farmland, which is a prerequisite for formulating successful

strategies to maintain HNV farmland and its inherent values.

We identified eight resilience-based strategies that may be

particularly useful in this regard (see summary in Table 1).

Some of these concepts, strategies, and examples provide new

insights; others may not be completely new for the farmland

conservation community. However, to our knowledge, they

have not been put together into a coherent conservation

strategy, and they are hardly visible in the implementation of

management and policies for HNV farmland up to this point.

For the conservation of HNV farmland, standardized and

monosectoral command-and-control policies are increasingly

unhelpful. They need to be replaced by integrated approaches

that deliberately include humans and their activities, take into

account the full suite of HNV landscape multifunctionality,

and allow for locally defined and adapted strategies (Rescia

et al. 2010). Moreover, understanding and awareness of the

critical variables driving HNV landscapes have to be enhanced

in the course of extended monitoring systems and approaches

fostering a broad public engagement with looming
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Table 1. Strategies to maintain HNV (high-nature-value) farmland as derived from eight components of the resilience framework.

 Concept Strategy Examples

Coupling of social and

ecological systems

Include humans and their current activities as active

components of HNV landscapes and support the full suite

of landscape multifunctionality

Developing markets for organic or regional

specialty products, ecotourism, and localized

production of biomass energy

Key variables Identify critical variables that govern HNV farmlands

across a broad range of spheres

Considering variables external to HNV

farmland such as energy policies or

demographic structure of local population

Late conservation phase /

adaptive cycles

Move away from standardized command-and-control

solutions and embrace the specificities of HNV farmland

across space and time

Allowing locally defined and adapted strategies

in regulations and funding schemes

Regime shifts Create prerequisites for fostering stabilizing feedbacks to

avoid shifting ecosystems toward an undesirable state

Raising awareness for looming regime shifts

via participatory approaches and development

of monitoring systems for critical thresholds

like land-use intensity

Cascading effects Link and integrate HNV farmland policies and

management across a broad spectrum of scales and

domains by developing a holistic landscape approach

Fostering integrated cultural landscape

programs and other inclusive initiatives

Ecosystem stewardship and

collaboration

Implement governance strategies based on adaptive

management and community-based knowledge leadership

Supporting bridging organizations, e.g.,

landcare groups

Social capital Stimulate flexibility, learning, continuous adaptation of

land-use practices, and social networks among land users

Education and awareness raising, participation,

applying proactive and creative approaches

such as scenario exercises

Traditional ecological

knowledge

Foster traditional and local knowledge of HNV land-use

systems; consider them complementary to scientific

knowledge in political decision making

Integration of nonscientific knowledge into the

Intergovernmental Platform on Biodiversity

and Ecosystem Services

fundamental changes. Building resilience through adaptive

management should be brought to the fore, stimulating social

capital and mainstreaming traditional and local ecological

knowledge into HNV-related decision making. Moreover, a

resilience-based approach may help redirect the decline of

historical landscape structures into creative pathways and

reveal ways in which functions fulfilled by “traditional”

elements may be integrated into “modern” land use systems,

e.g., into emerging energy cropping systems (Plieninger et al.

2006).  

However, resilience approaches are not a panacea to the

conservation of HNV farmlands and may imply some

shortcomings. In particular, representation of traditional

practices, values, or knowledge is often romanticized and

undifferentiated (Widgren 2012). Several resilience-based

studies depict traditional farming systems as “timeless,” and

in so doing, they overlook that many of such systems have

experienced radical landscape changes in their history (Renes

2011), although the magnitude of such past landscape

transformation has certainly been different than that of the

current transformations. In addition, many valuable

landscapes are not as ancient as commonly perceived.

Evidence of relatively “recent” HNV landscapes is available

for the orchard meadows (Streuobstwiesen) of southern

Germany, originating in the 18th and 19th centuries (Müller

2005); the bocage landscapes of France and England (c.

1500-1800; Antoine 2002, Turner 2006); the Mediterranean

dehesas, having spread out mainly from the 18th to the early

20th centuries (Grove and Rackham 2001, Plieninger 2007);

and many extensively grazed heathlands in the Netherlands,

having been created in the 1650-1900 period (Spek 2004).

These cases teach us that, although it is certainly crucial to

conserve the remaining HNV landscapes, we need to

complement such conservation approaches through a strategy

of developing future HNV-oriented land use systems. 

Our intention was to explore the potential of resilience thinking

for the management of HNV farmland on the basis of specific

landscape-level case studies that necessarily remain limited in

their explanatory power. The EU encourages its member states

to implement HNV approaches in their Rural Development

Programmes, and EU-wide identification of HNV farmland is

underway (Van Doorn and Elbersen 2012). At the European

level, some descriptions of HNV farming systems (Veen et al.

2009, Oppermann et al. 2012) and mapping exercises

(Paracchini et al. 2008) have been published. However,

scientific evidence on the linkages between agricultural

landscapes, farming systems, and biodiversity is surprisingly

scant. Therefore, we call for follow-up efforts to build and

communicate an evidence basis for HNV farming. Such

review should focus both on the Pan-European and the

landscape scale and also link up to similar landscape

approaches worldwide (Takeuchi 2010). Important key

questions include the following: 
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● What are the current and future potentials of, and the

trade-offs within, HNV farmland to safeguard

biodiversity and ecosystem services while allowing for

agricultural production? 

● What are the driving forces behind land use change in

HNV farmland and the impacts of subsequent changes

on biodiversity and ecosystem services provision at

different temporal and spatial scales? 

● How can the resilience of HNV farmland be enhanced so

as to avoid regime shifts toward undesired structural or

functional states? 

● How can adaptive management strategies be designed to

restore the natural and social capital of HNV farming

systems? 

● What institutions and governance structures are most

effective in safeguarding the values of HNV farmland?

Responses to this article can be read online at: 

http://www.ecologyandsociety.org/issues/responses.

php/5877
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