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Insight, part of a Special Feature on High Nature Value Farming Systems in Europe

Limited effectiveness of EU policies to conserve an endangered species in
high nature value farmland in Romania
Jacqueline Loos 1, Juliane Gallersdörfer 2, Tibor Hartel 3, Matthias Dolek 4 and Laura Sutcliffe 5

ABSTRACT. Colias myrmidone is extinct in most European countries of its historic range, and few populations remain in Poland,
Slovakia, and Romania. In Romania, this butterfly occurs in traditional farming landscapes of Transylvania dominated by high nature
value (HNV) grassland. Parts of these landscapes were recently designated as Natura 2000 areas. In this article, we share insights from
our engagement in these Natura 2000 areas, in which agricultural intensification as well as abandonment threaten the survival of Colias
myrmidone. We unravel which factors hinder the effective conservation of this rare farmland and ecotone species despite the legally
binding nature of Natura 2000 and financial support for HNV grassland in Romania through the Common Agricultural Policy (CAP).
Firstly, current financial incentives to maintain low-intensity agricultural practices are insufficient to avert land-use intensification or
abandonment. Secondly, a lack of knowledge of the wider landscape beyond target areas limits our understanding of population
dynamics and dispersal, which impedes the ability to inform conservation management adequately. Thirdly, the target areas have unclear
governance arrangements regarding responsibilities and powers, which prevents transparent collaboration and management structures.
To improve support for the HNV systems that are crucial for the conservation of endangered species of traditional agricultural landscapes
at the local level, we recommend greater collaboration in conservation governance with small-scale farmers, co-development of
management plans, and a shift toward results-based payments for conservation actions. At the EU level, we recommend adapting the
CAP to genuinely support small-scale farming and to establish a pan-European monitoring scheme for indicator species of HNV
farmland such as Colias myrmidone.

Key Words: biodiversity governance; butterflies; common agricultural policy; conservation planning; Colias myrmidone; Europe; grassland;
Natura 2000; results-based payments; small-scale farming

INTRODUCTION
Low-intensity farming practices create and maintain valuable
substitute habitats for native wildlife in regions with long histories
of agriculture, such as lowland Europe (Wright et al. 2012,
Martínez‐Abraín and Jiménez 2016). The farmed landscapes of
Europe developed as tightly coupled social-ecological systems,
where the human–nature interactions for ecosystem service co-
production resulted in landscapes with high natural and cultural
values (Fischer et al. 2012). Low-intensity farming practices in
the European context support a range of species and habitats,
including species of conservation interest. This is because of the
large amount of native vegetation with diverse successional stages
that they maintain, the low level of chemical inputs, and the
diversity of structural gradients at the landscape scale (Bignal and
McCracken 2000, Halada et al. 2011, Šálek et al. 2018).  

However, these biodiversity-rich farming landscapes are
threatened by two contrasting human-related land-use change
processes that have accelerated over the last century (Donald et
al. 2001, Geiger et al. 2010). On the one hand, the intensification
of farming practices resulted in a sharp decline of farmland
biodiversity in multiple taxa (Stoate et al. 2009, Storkey et al.
2012), including species that were once widespread, such as the
skylark (Koleček et al. 2015). These losses can be attributed to
the loss and deterioration of native vegetation and structural
landscape elements (Tscharntke et al. 2012), increased
industrialized agricultural approaches including heavy machinery,
and the application of agrochemicals (Matson et al. 1997).
However, abandonment also results in landscape homogenization

through a reduction in anthropogenic disturbances, which affects
farmland species (Cremene et al. 2005). The impact of each driver
varies across Europe, with intensification predominantly
occurring in areas easily accessible by machinery, and
abandonment often happening in difficult terrain and areas
remote from urban settlements (Strijker 2005, Faccioni et al.
2019).  

In Europe, since the 1990s, low-intensity and often small-scale
farming systems have been recognized as high nature value (HNV)
farmland for their biodiversity value while simultaneously often
representing cultural values through traditional agricultural
practices (Beaufoy et al. 1994, 2012). These farmlands are
typically highly heterogeneous and host large amounts of semi-
natural habitat elements (Beaufoy et al. 1994, Assandri et al.
2018). However, HNV farmland is often unattractive for rural
populations in modern Europe under the existing socio-economic
conditions, due to its low profitability with simultaneously high
demands for manual labor input (Fischer et al. 2012). Many of
the species that HNV farmland supports are under threat. One
iconic species of HNV farmland is the Danube Clouded Yellow
butterfly (Colias myrmidone (ESPER [1781])), a formerly
widespread species of Central and Eastern Europe that is now
one of the most endangered butterfly species in Europe (Freese
et al. 2005). Despite having a species action plan for its
conservation (Marhoul and Dolek 2012), the conservation
prospects for C. myrmidone are poor due to loss and
fragmentation of habitat such as HNV farmland.  
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At the EU level, there are several funding instruments and legal
frameworks that are relevant for the conservation of HNV
farmland. One of the biggest influencing forces in the agricultural
sector in the EU is the Common Agricultural Policy (CAP), which
targets the balance between the development of infrastructure
and economy in rural areas of EU member states with other
elements of sustainability, including sustainable use of natural
resources, landscape and biodiversity conservation, as well as
climate change adaptation (European Commission 2018).
However, the effectiveness of CAP instruments in promoting
ecological sustainability is unclear (e.g., Pe’er et al. 2014), and a
recent review by the EU Court of Auditors sharply criticized its
lack of progress in halting biodiversity decline (European Court
of Auditors (ECA) 2020).  

Alongside the biodiversity-relevant instruments of EU
agricultural policy, one of the core elements of environmental
policy is the network of Natura 2000 areas to conserve species
and habitats across the EU, legally anchored in the Birds Directive
(79/409/EEC) and the Habitats Directive (92/43/EEC). Natura
2000 areas are not strictly protected but allow humans to make a
wide range of economic and recreational use of the natural
environment as long as it is sustainable (Tsiafouli et al. 2013). The
integration of human development and nature conservation in
Natura 2000 areas makes them particularly relevant to the concept
of HNV, as HNV farming activities create habitats that are also
listed in Annex I of the Habitats Directive (Halada et al. 2011,
Luick et al. 2012, Popescu et al. 2014). Although the legislature
requires member states to designate protected areas for habitats
or species of the Annexes I or II of the Habitats Directive and
report regularly on their conservation status, the oversight in
conservation and management lies solely with the member state
(as set out in Article 6 of the Habitats Directive; Evans 2012).
Despite the Natura 2000 network covering a relatively high
percentage of the EU land area (18%, European Environmental
Agency (EEA) 2018), the ability of this network to effectively
protect threatened species, including those on farmland, is
contested (Kati et al. 2015, Milieu et al. 2016, Rada et al. 2019,
Dolek et al. 2020). Critics target the conceptual weakness of the
Natura 2000 areas, such as the narrow emphasis on ecology and
spatial planning without genuine inclusion of local communities,
as well as the lack of effective biodiversity management resources
(Popescu et al. 2014, Nastran 2015).  

In this insight article, we highlight the specific case of HNV
farmland in Romania and its importance for the butterfly species
C. myrmidone to assess the threats and opportunities offered by
EU agricultural and environmental policies and its
implementation at the national level in Romania. By examining
the critical situation of this endangered butterfly, we show the
urgent need to explicitly incorporate coherent support for HNV
farmland both within EU-wide and national CAP
implementations as well as within national conservation
legislation and facilitation. Our insights shared in this article stem
from several years of engagement with the CAP, nature
conservation, Natura 2000, and butterfly diversity in Romania´s
HNV landscapes as well as with the status and decline of C.
myrmidone in Europe. From 2016–2019, we conducted semi-
structured interviews with farmers, NGO members, and
representatives of governmental organizations, which helped us
analyze institutions linked to the conservation of the butterfly in

and around three designated Natura 2000 areas in Romania (Loos
et al. 2020; Fig. 1). We discussed the conservation status of the
species with experts from other European countries to obtain a
European perspective on the urgency of conservation action. We
surveyed reference areas as well as the three Natura 2000 areas to
provide evidence for its ecology, habitat requirements, and
behavior (Loos et al. 2020).

HIGH NATURE VALUE IN THE EUROPEAN UNION AND
ROMANIA
In Europe, the HNV concept is a recognition of biodiversity-rich
farmland and does not specify any particular agricultural sector
or practice. It has served as one of 35 indicators to monitor and
assess the effectiveness of integration between conservation and
farming policies since 2007 (Institute for European
Environmental Policy (IEEP) 2007). However, HNV farmland is
not explicitly supported in agricultural or environmental policy
and legislation, despite widespread recognition of its provision of
cultural and environmental goods (Keenleyside et al. 2014). The
HNV concept lies at the intersection of multiple levels of
governance (EU, national, regional) and sometimes comes with
conflicting objectives (e.g., rural development, tourism,
agricultural productivity, and nature conservation), complicating
its use as a conservation target.  

Historical, economic, and biophysical factors mean that
traditional subsistence and semi-subsistence agriculture is still
more common in parts of Eastern Europe compared with the rest
of the EU (Sutcliffe et al. 2015, Hartel et al. 2016, Burja et al.
2020). Since joining the EU in 2007, Romania has been considered
one of the EU’s foremost biodiversity hotspots, particularly in
terms of farmland-associated diversity (Loos et al. 2014).
Approximately 4.9 million ha of Romania’s farmland are
recognized as HNV, which translates into 33% of the agricultural
area (Paracchini et al. 2008). However, due to unclear definition
criteria (Beaufoy et al. 2012), reported values range between 15–
39% (Page et al. 2012, Gavrilescu 2017). Particularly in remote
areas and economically marginal agricultural lands, farming in
rural Romania has prevailed at subsistence and semi-subsistence
levels (Burja et al. 2020). Roughly 93% of Romania’s farm
holdings have less than 5 ha of agricultural land, and the diverging
trend of land-use intensification is visible given that 70% of
agricultural land lies in the hands of 7% of holdings (European
Network of Rural Development 2015).

Colias myrmidone as a Symptom of Dysfunctional Support for
High Nature Value Farmland?
In this article, we focus on the tension between modern agriculture
and conservation that determines the survival of endangered
farmland species. For this purpose, we highlight the case of C.
myrmidone, a butterfly species that has received more attention
than many other invertebrates within Europe in recent years, but
whose survival is still at risk. Colias myrmidone is considered one
of the most endangered butterfly species in Europe (Freese et al.
2005). Once common in large parts of Central and Eastern
Europe, it started to decline at the beginning of the 20th century.
In 2019, it was noted extinct in eight countries in the EU: Austria,
Bulgaria, the Czech Republic (Konvicka et al. 2008), Germany
(Freese et al. 2005), Hungary, Lithuania, Serbia, and Slovenia
(Verovnik et al. 2011). Populations remain in three EU countries:
Poland (Sielezniew et al. 2019), Romania, and Slovakia (Marhoul
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Fig. 1. Overview of past and current occurrences of Colias myrmidone (left); and project areas in
Romania (right). Hatched area of distribution roughly according to Marhoul and Dolek (2012)
and Kudrna et al. (2011).

and Dolek 2012), where its status has become uncertain recently.
Its status is unknown outside the EU in Belarus, Russia, and
Ukraine, and it is not recorded from the Republic of Moldova
(Marhoul and Dolek 2012) (Fig. 1). At the EU level, the species
is listed as endangered in the Red Data Book of European
Butterflies (van Swaay et al. 2010) and also listed under the EU
Habitat Directives Annexes II and IV. Due to its rapid decline, a
Species Action Plan for Conservation was released in 2012
(Marhoul and Dolek 2012). In Romania and in other EU member
states where the species still occurs, it is subject to special
protection by national law. In Romania, three Natura 2000 areas
in Cluj and Harghita counties have recently been established
specifically for the conservation of C. myrmidone (Loos et al.
2020).  

As with many other farmland species, the survival of C.
myrmidone depends on low-intensity agriculture at landscape or
probably even at regional scales. Colias myrmidone naturally
inhabits patchworks of forest-steppe, avoiding large completely
open habitats (Settele et al. 2009). It requires large populations
of its host plant (Chamaecytisus spp.; Fig. 2) for the larvae and a
rich supply of nectar plants for adults. Females oviposit on the
leaves of young shoots of the host plant, the growth of which is
stimulated by regular cutting or grazing. However, too frequent
removal of the vegetation is detrimental, as eggs and larvae are

all situated on leaves close to the tip of the shoot (Marhoul and
Dolek 2012). For this reason, C. myrmidone may rely on large
areas that allow for sufficient supply of young shoots (Konvicka
et al. 2008). Mosaic management of the vegetation at intermediate
intensity allows the survival of at least part of the population
(Loos et al. 2020). Such ecotone-rich habitats would have
naturally been produced in areas with disturbance, such as
floodplains and steep slopes. With the decline of such natural
habitats in the cultural landscapes of Europe, these conditions
have been recreated over millennia by traditional small-scale
farming. Mosaics of cutting and grazing with trees and shrubs
are a hallmark of HNV types 1 and 2 (Oppermann 2012). The
conditions needed by C. myrmidone also support other ecotone
species (Konvicka et al. 2008, Schmitt and Rákosy 2007). As such,
we consider C. myrmidone a useful bellwether of the recent decline
in ecotone-related agricultural biodiversity and the value of HNV
farmland to halt this decline.  

The majority of C. myrmidone observations in our investigations
occurred in natural grasslands, but also in areas of cropland
interspersed with significant coverage of natural vegetation (Loos
et al. 2020). We also observed C. myrmidone on low-intensity
pastures that receive no artificial fertilizers and typically are
stocked with <1 livestock unit per hectare (Page et al. 2012,
Sutcliffe et al. 2014). Trees and shrubs were usually present, and
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the observations were close to forest patches (<500 m, unpublished
data). The mosaic landscapes in which we observed the butterfly
are characterized by high spatial and land-use heterogeneity
(Loos et al. 2020) and are often transitioning ecosystems between
forests and grasslands, often lightly grazed by free-roaming
animals. This structural complexity provides shelter for the
butterfly from grazing pressure, wind, and sun exposure.
Moreover, the presence of structures across the wider landscape
may be an important element for species dispersal. Based on
preliminary investigations by a mark–recapture study in 2018 and
2019 (unpublished data), the mobility pattern of this species may
be more complex than previously thought: despite being a strong
flyer, C. myrmidone populations appear to remain rather
localized, which may require good connectivity of its habitat
patches for its dispersal. In our target areas, we observed ongoing
threats through overgrazing but also through shrub and tree
encroachment through land abandonment and afforestation. Out
of 1894 observations between the years 2011 and 2019, 98% of
our C. myrmidone observations were on areas that are estimated
to be HNV farmland (Paracchini et al. 2008).

Fig. 2. Colias myrmidone female on its host plant
Chamaecytisus sp. (left, photo credit: M. Gascoigne-Pees); and
its typical habitat in Transylvania (right, photo credit: M.
Dolek).

Current Common Agricultural Program Support Schemes in
Romania
The majority of the CAP budget is dedicated to the direct area-
based payments (the “first pillar”). These direct payments are
currently linked to cross-compliance and “greening” measures,
which aim to maintain soil health, structural landscape elements,
and permanent grasslands for the purpose of biodiversity and
water conservation. In addition, member states can provide a flat
rate payment for small-scale farmers (SFS) (European Parliament
2020). In Romania, around 80% of farmers claiming direct
support chose to apply for the SFS in 2015 (European
Commission 2017). Although securing the active use of farmland
that would probably otherwise be abandoned, the first pillar
payments in Romania do not directly provide any support for
transitional and heterogeneous habitat needed by C. myrmidone.
They instead encourage uniformity of land use: management is
either prescribed (e.g., annual plowing or mowing after a certain
date) or proscribed (e.g., the prohibition of productive use of
some ecological focus areas). Grassland is eligible for area-based
direct payments within the CAP, as long as the density of woody
vegetation does not exceed 100 trees/ha. There is, however, no
formal recognition of wooded grassland such as that favored by

C. myrmidone as an agricultural land use, and in Romania, the
complete removal of shrubs within the direct payments of the
CAP is possible (Beaufoy et al. 2015).  

The Rural Development Programme (RDP) forms the “second
pillar” of the CAP, in which measures designed individually by
each member state address thematic focus areas predefined by the
EU, such as biodiversity and improving economic competitiveness.
Romania offers several agri-environmental measures under their
rural development program, including schemes to support HNV
grassland, as well as those targeted at specific bird (corncrake,
red-footed falcon, and lesser gray shrike) and butterfly species
(Ministry of Agriculture and Rural Development (MARD)
2014). Romania is, as far as we are aware, one of few countries
that has implemented an agri-environmental measure particularly
tailored for endangered butterflies, mainly aiming at several
Phengaris species (cf. www.hnvlink.eu/download/Romania_Agro-
environmentmeasure.pdf). However, only certain areas of the
country are eligible to apply for these schemes, excluding much
HNV farmland also hosting butterfly populations (Loos et al.
2014). In contrast, one of our study areas is eligible for the
corncrake (Crex crex) scheme, despite the fact that corncrake does
not occur there. Unfortunately, the management prescribed by
the scheme does not support the populations of C. myrmidone 
that prevail on the grasslands and transitional habitats. Thus, the
different packages for specific species (i) are restricted to
predefined regions (although the target species may also occur or
even abound in other regions) and (ii) omit several rare species
depending on HNV farmland. Restricting the eligibility to certain
districts might be desirable from an administrative perspective but
does not promote effective conservation.  

In addition, it is unclear whether the management prescriptions
within the measures are the most effective way of conserving the
species. For example, a rigid measure-based payment in the Czech
Republic had devastating effects on the populations of C.
myrmidone as it destroyed the mosaic of diverse kinds of
management (e.g., mowing dates) that created the different
successional stages that the butterfly depends on (Konvicka et al.
2008). However, softer management guidelines that are optional
but not linked to results can also have very negative effects, as
reported for two endangered butterfly species in southwestern
Germany by Güsten et al. (2020). We argue that not only C.
myrmidone but also other species may benefit from the knowledge
of local farmers on when and how to manage their land according
to their experience. Literature exploring results-based schemes,
which depend on decision making by individual farmers to
achieve the desired conservation outcome (Matzdorf and Lorenz
2010), suggests that this approach provides many advantages for
protecting species that need a range of resources (Herzon et al.
2018). An example of a successful results-based scheme for the
Marsh Fritillary butterfly was reported by O’Rourke and Finn
(2020) from Ireland. Especially in light of the anticipated future
climate change effects on biodiversity, it is important to provide
space for farmers to adapt their traditional management not by
rigid schemes but by their experience and knowledge of the land
(Armitage et al. 2009, Barthel et al. 2013). It needs the right
overlap between rigid prescriptions and the freedom to act,
together with clear guidance on conservation goals and
appropriate monitoring of management to maintain and foster a
culture of care in farming landscapes (de Snoo et al. 2013).
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The Colias myrmidone Natura 2000 Areas in Romania
The designation of three Natura 2000 areas was a mandatory step
for Romania in the regions in which the seemingly last populations
of C. myrmidone occurred, as EU law obliges governments to
establish protected areas when highly endangered species that are
listed in the Annex II of the Habitats Directive occur (European
Commission 1992). This designation (Decree of the Romanian
Ministry of Environment, Waters and Forests no. 46/2016)
happened in collaboration with researchers, including one of the
authors (M.D.). These three Natura 2000 areas overlap by 67%
with HNV farmland. Although this overlap may be beneficial for
the conservation of C. myrmidone, it also requires a careful
consideration of national translations of support mechanisms
that seek to maintain HNV farmland systems. However, since its
declaration in the year 2016, there is neither a custodian nor a
management plan in place. This is alarming given the critical
status of this species across the EU and the drastic changes
happening in the areas where the habitats of this species occur.
Regarding the butterfly’s preferred ecotone habitat, Romanian
wood pastures are not formally recognized within the European
Union’s Habitat Directives as a habitat type (only for
Fennoscandia are they listed as habitat type 9070). Their indirect
protection through Natura 2000 support of their habitat is
therefore unlikely.  

Although the designation of specific target areas for any rare and
endangered species is a necessary and promising conservation
intervention, species may also rely on the connectivity between
various habitat patches to ensure their viability (Hanski et al.
1994). Despite several years of investigations, we do not yet know
enough about the dispersal and further populations in the wider
landscape to estimate the connectivity between different
populations. Observations of C. myrmidone by ourselves and
others outside of the Natura 2000 areas suggest that it might be
necessary to strategically plan its conservation and monitoring
beyond protected land, as confirmed by other studies of highly
biodiverse regions (Cox and Underwood 2011). In addition, even
though historical data suggest the species to be highly mobile
(Marhoul and Dolek 2012), there is a lack of clarity about the
activity ranges of C. myrmidone and its ability to cross unsuitable
areas between habitat patches. Thus, if  the maintenance of viable
populations of this species is the conservation target, efforts are
also needed to extend the focus beyond the Natura 2000
framework to take the wider landscape perspective into account.

Planning–Implementation Gap
The designation of the three latest Natura 2000 areas in Romania
has happened in collaboration with researchers but without
consultation of local decision makers and local stakeholders. One
of the major strengths of Natura 2000 compared with other
protected areas is the high potential for collaboration among
different stakeholders. The lack of communication and
involvement of local stakeholders impeded the collaboration
between government organizations and citizens in the case of C.
myrmidone. This missed opportunity reflects two systemic
weaknesses: first, a mismatch of priorities and governance
principles in integrating rural development with nature
conservation goals at a local level and second, a strongly sectorial
and “full control” (sensu Caniglia et al. 2017) approach in
protected area designation.  

Overcoming these weaknesses may be possible through
collaborative landscape management approaches (Prager et al.
2012). Ideally, steps to plan, design, and implement collaborative
area-based conservation measures at a landscape scale include
awareness-raising activities, consultation with local land
managers, as well as information exchange with local decision
makers to increase the conservation success (Nastran 2015).
Furthermore, understanding local socio-economic aspirations,
ecological knowledge, and land-use dynamics, which would
directly or indirectly benefit the species and habitats of
conservation concern, is vital to develop community-based
conservation management actions for Natura 2000 areas in
cultural landscapes (Hartel et al. 2018). These aspects are
especially relevant for C. myrmidone, whose populations occur on
secondary habitats created and/or maintained by certain land-use
practices and social-ecological dynamics. The fact that no
management plans have yet been developed in the target areas
may result from a lack of understanding of the habitat
requirements of C. myrmidone, but also shows the lack of clear
responsibilities related to the custody of the Natura 2000 areas,
as the various existing Sites of Community Importance (SCIs)
and Special Protection Areas (SPAs) in the target areas overlap
with newly designated areas. Furthermore, changes in the
custodianship of the Natura 2000 areas (in 2019, custody was
suddenly taken from NGOs by the Romanian government) create
dynamics that are conflict laden and represent a major barrier to
developing effective conservation strategies. Consequently,
different funding schemes are in place for different conservation
purposes. Together with the unstable institutional landscape, the
situation leaves farmers, decision makers, and advisors confused
about the availability of schemes and the institutional support for
conservation management. These insecurities, in turn, may
influence people's willingness to engage, erode their trust in formal
institutions, and ultimately suffocate their agency as small-scale
farmers.  

To improve the conservation outcomes in these Natura 2000 areas,
we highlight the need to promote the agency of local farmers as
well as of cross-sectoral institutional structures at local levels.
Both of these facilitate pluralistic leadership, which helps locals
to navigate challenging social and environmental periods, and
multi-level governance, which allows institutions to integrate
multiple knowledge types (Watkins et al. 2018).  

Rare species such as the butterfly C. myrmidone, which depends
on low-intensity farming, are in severe decline or highly vulnerable
due to changing management. These threats are not caused only
by the inherent social and institutional issues these rural regions
generally face (i.e., depopulation and land abandonment, social
conflicts, institutional misfits; e.g., Mikulcak et al. 2013), but also
by the lack of sufficient and clear support by the agricultural and
environmental policy within the EU for HNV farmland and its
related agrobiodiversity (Gouriveau et al. 2019). The current
trend of decreasing expenditures for environmental and
biodiversity conservation in Romania (Dinculescu 2019) is a
warning sign for more diversified approaches toward supporting
small-scale farming in the EU, both for cultural and ecological
reasons.
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CONSERVATION OF COLIAS MYRMIDONE IN
ROMANIA
Our insight article highlights the case of C. myrmidone as a
symptom of a broader social-ecological governance mismatch,
both at the national level of Romania and at the level of the EU.
Given the urgency to halt further declines in this critically
endangered butterfly species in the EU, we derive implications for
action at both national and EU levels.

Institutional Capacity Building
Integrating biodiversity conservation goals with farming in
cultural landscapes requires the careful orchestration of several
policies, goals, and aspirations. A key relational ingredient of this
is a high level of trust between different stakeholders and
institutional representatives of the different sectors across the
various governance levels (Gallo et al. 2018). This is especially
important for a species like C. myrmidone, which depends on land-
use mosaics that are not formally recognized (or are even
discredited) as valuable farmland types. For example, small-scale
or low-intensity farming is perceived as socially and economically
unattractive by many stakeholders outside of nature
conservation, which increases land abandonment in marginal
agricultural land (McGinlay et al. 2017). This is especially true in
social-ecological systems where the socio-economic aspirations
are oriented toward the economically developed western
countries, but the local communities lack the financial capital to
reach these aspirations (Hartel et al. 2018). Based on this, we
anticipate that modernization in the farming sector will entail
more industrialized approaches to less biodiversity-friendly
production and thereby eradicate the cultural mosaic landscapes.
In combination with rural exodus and aging farmers (Baker-
Smith 2016), it requires a well-designed incentive program to
support these small-scale or low-intensity agricultural activities
and their heterogeneous structures, probably progressing toward
a landscape stewardship program in which people take a key role
in governing the landscape, which may support the resilience of
the HNV farmland (Plieninger and Bieling 2013).  

Colias myrmidone is a rare and endangered butterfly, and its
conservation depends on farming types that also generate several
ecosystem services and resilient landscapes. Thus, we encourage
local communities to create institutional structures that generate
co-benefits for the butterfly and people. Examples of the way in
which locals could profit from the presence of C. myrmidone could
be the creation of a local brand for products, educational tourism,
and local gatherings centered around C. myrmidone and its
habitats. These types of activities have far-reaching positive
influences on the local communities as well, i.e., through
strengthening the social capital (Hartel et al. 2018) and
diversifying the human–nature connections (Balázsi et al. 2019).
Nevertheless, by creation of a successful event (i.e., “seed”, sensu
Bennett et al. 2016), these events can have a great inspiring
potential for other similar actions (Lam et al. 2020).

Implementation of Holistic Management Plans
Although we consider it important to work on clarifying
responsibilities and rights of actors, we also emphasize the need
to develop a holistic management plan for the Natura 2000 areas
in which C. myrmidone occurs, where the values, knowledge
diversity, human–nature connections, and social aspirations of
the local communities are considered side by side with the ecology

of the butterfly. Such management plans can be co-designed
(Prager et al. 2012) through voluntary participation and under
the auspices of local government organizations as supporting
institutions, which may overcome the implementation challenges
in Natura 2000 areas (Blicharska et al. 2016).  

Rather than rewarding interventions as such in the management
of the Natura 2000 areas or the HNV farmland, a fragile species
with still unclear habitat requirements may be better served
through results-based payments, which provide cost-effective
incentives for farmers to intervene in a way that is favorable for
the species (Matzdorf and Lorenz 2010). As a potential
inspiration for implementation, result-based payments for
biodiversity have been piloted in two regions of Romania
(Fundatia Adept 2015). However, we acknowledge the limitations
of the payment-based conservation activities (de Snoo et al. 2013)
and emphasize the importance of increased societal recognition
of low intensity, heterogeneous farmlands for their conservation
value. In addition, issues such as the development of good result
indicators reflecting diversity across taxa without being too
simple or too complicated and the farmers’ fear of ending up
without payment even though they adopted their management
have to be resolved.

CONSERVATION OF COLIAS MYRMIDONE IN THE
EUROPEAN UNION
Most HNV farmlands are subsistence or semi-subsistence
systems that typically evolved from centuries-long human–
environment interactions in cultural landscapes (Balázsi et al.
2019, Rolo et al. 2020). Although rich in biodiversity and with
high environmental resilience potential at regional and
continental scales (Fischer 2012, Barthel et al. 2013), the farmers
inhabiting and sustaining these landscapes often have socio-
economic aspirations with consumerist types of ideals (Hartel et
al. 2018). This situation typically results in land abandonment
(through emigration of the young people when no satisfactory
economic incomes are available at the local level) or land-use
intensification (through land grabbing or adopting mechanized
agriculture) (Hartel et al. 2018, Burja et al. 2020). This hidden
threat to the traditional farming landscapes highlights the need
for careful harmonization of legitimate economic development
goals with the maintenance of landscapes with high natural and
cultural value.

Common Agricultural Program Restructuring to Support Small-
scale, Low-intensity (High Nature Value) Agriculture
Whereas the effectiveness of the CAP to genuinely support
biodiversity is tenuous (Pe’er et al. 2019), the support for
livelihoods and genuine consideration for food security and
landscape conservation could also be improved (Babai et al. 2015).
Although the CAP might just form one of various pathways for
more integrated governance of conservation and development
(Leventon et al. 2019), there is also a lot of potential to integrate
rules and regulations for the benefit of both people and farmland
biodiversity through its instruments. The fact that HNV farmland
is not explicitly mentioned in the CAP reform proposals released
by the European Commission in June 2018 (Gouriveau et al. 2019,
European Commission 2018) disadvantages countries such as
Romania that have integrated the concept into their rural
development program already. Given the increasing understanding
of farmland as an important contributor to European
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biodiversity, this lack of political recognition sends out the wrong
signal for nature conservation in rural, highly biodiverse areas.

Monitoring System
Our observations of occurrences of C. myrmidone have largely
been possible through expert volunteer engagement and on a
small budget. There is, however, a compulsory monitoring
requirement according to article 17 of the Habitats Directive, and
Romania has delivered its data for the last reporting period 2013–
2018, for which preliminary summaries are available (EEA 2019).
The overall assessment for C. myrmidone in Romania is clearly
unfavorable. There is an extensive documentation about what
kind of data member states deliver, but details of data collection
in the field remain undocumented. For a robust monitoring
scheme of C. myrmidone, we consider two distinct sets of
monitoring necessary for conclusive tracking of population
changes. Firstly, the observation and estimation of larval
development stages in the target areas may help calibrate grazing
intensity levels and appropriate timing of grazing (Konvicka et
al. 2008, Szentirmai et al. 2014). Secondly, assessments of relative
abundance and rough population size estimates, e.g., by standard
transect counts, may be useful to assess population viability and
habitat suitability in the remaining three member states where the
species still occurs. Especially in Romania, exploring additional
suitable areas may uncover some as-yet undetected populations.
Additionally, we recommend mapping the species in its Eastern
European strongholds outside of the EU to gain an
understanding of potential declines and to evaluate its status in
these regions.

The Potential of High Nature Value Farmland in Europe to
Conserve Ecotone Species
Although many benefits of HNV farmland are recognized,
current schemes, at least in Romania, seem to fail to support large
amounts of HNV farmland. Among these are ecotone areas,
which are transitioning zones between biotopes, including wood
pastures, forest edges and semi-open landscapes (Walz 2015).
Rigid guidelines on mowing dates and shrub elimination, but also
counterproductive support for afforestation, lead to an erosion
of transitional habitat (Konvicka et al. 2008). Moreover, the
current funding opportunities for younger farmers and farmers
operating at very small scales seem insufficient to prevent land
abandonment or loss of low-intensity practices through
intensification. Despite not being a farmland indicator species,
the case of C. myrmidone highlights the urgent need to better align
agri-environmental schemes with nature conservation targets to
make HNV farmland a refuge for endangered ecotone species,
such as those related to transitioning farmland–woodland
landscapes as represented by low-intensity, small-scale farming
systems in Transylvania.

CONCLUSION
Both short-term and long-term adjustments of policy and
governance are necessary to protect C. myrmidone in some of its
last strongholds in Romania. We recommend approaching
conservation management of the species from three different
angles in Romania. First, the collaboration between local
governments, researchers, the local populations, and NGOs needs
strengthening to raise awareness and foster local participation.
Second, within this collaboration, the development and
implementation of ecologically and socially feasible management

plans is urgently needed. Third, a payment scheme based on
conservation outcomes may allow for the application of
traditional ecological knowledge and encourage adaptive
management regimes of the wooded grassland ecosystem that C.
myrmidone relies upon. Although measures like the HNV farming
concept within the CAP are in place to preserve semi-natural
habitats at EU and at national levels, current policies still
disadvantage small-scale low-intensity farming in a way that
threatens the persistence of some of the most endangered species
in Europe. In the long term, EU’s CAP needs to revise its
mechanisms to genuinely support small-scale low-intensity
agriculture to maintain or restore biodiversity associated with
farmland and the semi-natural elements contained within it.

Responses to this article can be read online at: 
https://www.ecologyandsociety.org/issues/responses.
php/12489

Acknowledgments:

The project was funded by a start-up grant for Young Academics at
Göttingen University to JL and benefited from results from a project
that was funded by the German Federal Environment Ministry's
Advisory Assistance Programme (AAP), supervised by the German
Federal Agency for Nature Conservation and the German
Environment Agency. We are grateful to the European Interest
Group for their financial contributions. Additionally, JL
acknowledges financial support through a Junior Professorship for
Research into the Sustainable Use of Natural Resources by the
Robert-Bosch Foundation. We thank Hans Hedrich, Agnes Kastal,
Peter Lengyel, Csaba Vizauer, László Rákosy, Florin Pacurar,
Mareike Vischer-Leopold, Katharina Lenz, Irma Wynhoff, Bosse
and Chris van Swaay, Mike Prentice, Martin Davies, Marcin
Sielezniew, Martin Konvicka, Martina Šašić, Doru Ruşti, Galina
Buşmachiu, Ildikó Varga, Simona Borogeau, Andreia Sidor,
Ardeleanu Adrian Bubi, Thomas Becker, and Cindy Schroer for
insightful discussions, and Oana Zeidler for translations. We
cordially thank all farmers, volunteers, and students who supported
us over the last 10 years in our quest to better understand the
occurrence of the butterfly, its larval developments, its flight
behavior, Romania’s agricultural and environmental policies, and
the education system. We appreciate thoughtful comments on an
earlier version of our manuscript by two anonymous reviewers.

Data Availability:

Not applicable.

LITERATURE CITED
Armitage, D. R., R. Plummer, F. Berkes, R. I. Arthur, A. T.
Charles, I. J. Davidson-Hunt, A. P. Diduck, N. C. Doubleday, D.
S. Johnson, M. Marschke, and P. McConney. 2009. Adaptive co‐
management for social-ecological complexity. Frontiers in
Ecology and the Environment 7(2):95-102. https://doi.
org/10.1890/070089  

https://www.ecologyandsociety.org/vol26/iss3/art3/
https://www.ecologyandsociety.org/issues/responses.php/12489
https://www.ecologyandsociety.org/issues/responses.php/12489
https://doi.org/10.1890/070089
https://doi.org/10.1890/070089


Ecology and Society 26(3): 3
https://www.ecologyandsociety.org/vol26/iss3/art3/

Assandri, G., G. Bogliani, P. Pedrini, and M. Brambilla. 2018.
Beautiful agricultural landscapes promote cultural ecosystem
services and biodiversity conservation. Agriculture, Ecosystems
and Environment 256:200-210. https://doi.org/10.1016/j.agee.2018.01.012  

Babai, D., A. Tóth, I. Szentirmai, M. Biró, A. Máté, L. Demeter,
M. Szépligeti, A. Varga, Á. Molnár, R. Kun, and Z. Molnár. 2015.
Do conservation and agri-environmental regulations effectively
support traditional small-scale farming in East-Central European
cultural landscapes? Biodiversity and Conservation 24
(13):3305-3327. https://doi.org/10.1007/s10531-015-0971-z  

Baker-Smith, K. 2016. Farm succession in Romania. Who will
take over the lands from an aging peasant generation? Eco Ruralis,
Cluj Napoca, Romania. [online] URL: http://www.fao.org/
family-farming/detail/en/c/1010757/  

Balázsi, Á., M. Riechers, T. Hartel, J. Leventon, and J. Fischer.
2019. The impacts of social-ecological system change on human-
nature connectedness: a case study from Transylvania, Romania.
Land Use Policy 89: 104232. https://doi.org/10.1016/j.
landusepol.2019.104232  

Barthel, S., C. Crumley, and U. Svedin. 2013. Bio-cultural refugia
—safeguarding diversity of practices for food security and
biodiversity. Global Environmental Change 23(5):1142-1152.
https://doi.org/10.1016/j.gloenvcha.2013.05.001  

Beaufoy, G., D. Baldock, and J. Dark. 1994. The nature of
farming: low intensity farming systems in nine European
countries. Institute for European Environmental Policy, London,
UK. [online] URL: https://ieep.eu/uploads/articles/
attachments/0c5c8630-84eb-4841-99c5-014177e56057/
TheNatureOfFarming_1994_.pdf?v=63664509685  

Beaufoy, G., S. Blom, T. Hartel, G. Jones, R. Popa, X. Poux, and
J. Ruiz. 2015. European wood-pastures condemned to slow death
by CAP? European Forum on Nature Conservation and
Pastoralism, Lampeter, UK and Pogany Havas Association,
Frumoasa, Romania.  

Beaufoy, G., R. Oppermann, and M. L. Paracchini. 2012. 3.1
European overview of HNV farmland types. Pages 27-31 in R.
Oppermann, G. Beaufoy, and G. Jones. High nature value farming
in Europe. Verlag Regionalkultur, Ubstadt-Weiher, Germany.  

Bennett, E. M., M. Solan, R. Biggs, T. McPhearson, A. V.
Norström, P. Olsson, L. Pereira, G. D. Peterson, C. Raudsepp‐
Hearne, F. Biermann, and S. R. Carpenter. 2016. Bright spots:
seeds of a good Anthropocene. Frontiers in Ecology and the
Environment 14(8):441-448. https://doi.org/10.1002/fee.1309  

Bignal, E. M., and D. I. McCracken. 2000. The nature
conservation value of European traditional farming systems.
Environmental Reviews 8(3):149-171. https://doi.org/10.1139/
a00-009  

Blicharska, M., E. H. Orlikowska, J. M. Roberge, and M.
Grodzinska-Jurczak. 2016. Contribution of social science to large
scale biodiversity conservation: a review of research about the
Natura 2000 network. Biological Conservation 199:110-122.
https://doi.org/10.1016/j.biocon.2016.05.007  

Burja, V., A. Tamas-Szora, and I. B. Dobra. 2020. Land
concentration, land grabbing and sustainable development of

agriculture in Romania. Sustainability 12(5): 2137. https://doi.
org/10.3390/su12052137  

Caniglia, G., N. Schäpke, D. J. Lang, D. J. Abson, C. Luederitz,
A. Wiek, M. D. Laubichler, F. Gralla, and H. von Wehrden. 2017.
Experiments and evidence in sustainability science: a typology.
Journal of Cleaner Production 169:39-47. https://doi.
org/10.1016/j.jclepro.2017.05.164  

Cox, R. L., and E. C. Underwood. 2011. The importance of
conserving biodiversity outside of protected areas in
Mediterranean ecosystems. PLoS One 6(1): 14508. https://doi.
org/10.1371/journal.pone.0014508  

Cremene, C., G. Groza, L. Rakosy, A. A. Schileyko, A. Baur, A.
Erhardt, and B. Baur. 2005. Alterations of steppe‐like grasslands
in Eastern Europe: a threat to regional biodiversity hotspots.
Conservation Biology 19(5):1606-1618. https://doi.org/10.1111/
j.1523-1739.2005.00084.x  

De Snoo, G.R., I. Herzon, H. Staats, R. J. Burton, S. Schindler,
J. van Dijk, A. M. Lokhorst, J. M. Bullock, M. Lobley, T. Wrbka,
and G. Schwarz. 2013. Toward effective nature conservation on
farmland: making farmers matter. Conservation Letters 6
(1):66-72. https://doi.org/10.1111/j.1755-263X.2012.00296.x  

Dinculescu, C.G. 2019. Biodiversity protection in Romania:
financial resources. Pages 133-139 in A. Ursu. Agrarian Economy
and Rural Development - Realities and Perspectives for Romania.
Proceedings, International Symposium. 10th Edition, The
Research Institute for Agricultural Economy and Rural
Development (ICEADR), Bucharest, Romania. https://doi.
org/10.2139/ssrn.2561264  

Dolek, M., C. Liegl, and A. Freese-Hager. 2020. Langfristige
Bestandsentwicklung von Schmetterlingen in Bayern. ANLiegen
Natur 42(1):63-74.  

Donald, P. F., R. E. Green, and M. F. Heath. 2001. Agricultural
intensification and the collapse of Europe’s farmland bird
populations. Biological Sciences 268:25-29. https://doi.
org/10.1098/rspb.2000.1325  

European Commission. 1992. Council Directive 92/43/EEC of 21
May 1992 on the conservation of natural habitats and of wild
fauna and flora. Eurlex, Publications Office of the European
Union, Luxembourg, Luxembourg. [online] URL: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31992L0043
 https://doi.org/10.1017/cbo9780511610851.039  

European Commission. 2017. CAP in your country: Romania.
European Commission, Brussels, Belgium.  

European Commission. 2018. Proposal for a regulation of the
European Parliament and of the Council establishing rules on
support for strategic plans to be drawn up by member states under
the Common Agricultural Policy (CAP strategic plans) and
financed by the European Agricultural Guarantee Fund (EAGF)
and by the European Agricultural Fund for Rural Development
(EAFRD) and repealing Regulation (EU) No 1305/2013 of the
European Parliament and of the Council and Regulation (EU)
No 1307/2013 of the European Parliament and of the Council.
Eurlex, Publications Office of the European Union, Luxembourg,
Luxembourg. [online] URL: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2018%3A392%3AFIN  

https://doi.org/10.1016/j.agee.2018.01.012
https://doi.org/10.1007/s10531-015-0971-z
http://www.fao.org/family-farming/detail/en/c/1010757/
http://www.fao.org/family-farming/detail/en/c/1010757/
https://doi.org/10.1016/j.landusepol.2019.104232
https://doi.org/10.1016/j.landusepol.2019.104232
https://doi.org/10.1016/j.gloenvcha.2013.05.001
https://ieep.eu/uploads/articles/attachments/0c5c8630-84eb-4841-99c5-014177e56057/TheNatureOfFarming_1994_.pdf?v=63664509685
https://ieep.eu/uploads/articles/attachments/0c5c8630-84eb-4841-99c5-014177e56057/TheNatureOfFarming_1994_.pdf?v=63664509685
https://ieep.eu/uploads/articles/attachments/0c5c8630-84eb-4841-99c5-014177e56057/TheNatureOfFarming_1994_.pdf?v=63664509685
https://doi.org/10.1002/fee.1309
https://doi.org/10.1139/a00-009
https://doi.org/10.1139/a00-009
https://doi.org/10.1016/j.biocon.2016.05.007
https://doi.org/10.3390/su12052137
https://doi.org/10.3390/su12052137
https://doi.org/10.1016/j.jclepro.2017.05.164
https://doi.org/10.1016/j.jclepro.2017.05.164
https://doi.org/10.1371/journal.pone.0014508
https://doi.org/10.1371/journal.pone.0014508
https://doi.org/10.1111/j.1523-1739.2005.00084.x
https://doi.org/10.1111/j.1523-1739.2005.00084.x
https://doi.org/10.1111/j.1755-263X.2012.00296.x
https://doi.org/10.2139/ssrn.2561264
https://doi.org/10.2139/ssrn.2561264
https://doi.org/10.1098/rspb.2000.1325
https://doi.org/10.1098/rspb.2000.1325
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31992L0043
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31992L0043
https://doi.org/10.1017/cbo9780511610851.039
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2018%3A392%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2018%3A392%3AFIN
https://www.ecologyandsociety.org/vol26/iss3/art3/


Ecology and Society 26(3): 3
https://www.ecologyandsociety.org/vol26/iss3/art3/

European Court of Auditors (ECA). 2020. Biodiversity on
farmland: CAP contribution has not halted the decline. Special
Report 13/2020, European Court of Auditors, Luxembourg,
Luxembourg.  

European Environmental Agency (EEA). 2018. Natura 2000
barometer. EEA, Copenhagen, Denmark. https://www.eea.
europa.eu/data-and-maps/dashboards/natura-2000-barometer  

European Environmental Agency (EEA). 2019. Timeliness of
submission–habitats directive article 17–reporting from Member
States. EEA, Copenhagen, Denmark. https://www.eea.europa.eu/
themes/biodiversity/state-of-nature-in-the-eu/timeliness-of-submission-
habitats-directive  

European Network of Rural Development. 2015. 2014-2020
Rural Development Programme: key facts and figures -
RomaniaEuropean Network of Rural Development, Brussels,
Belgium. https://enrd.ec.europa.eu/country/romania_en  

European Parliament. 2020. First pillar of the Common
Agricultural Policy (CAP): II - Direct payments to farmers.
European Parliament, Brussels, Belgium. https://www.europarl.
europa.eu/factsheets/en/sheet/109/first-pillar-of-the-common-agricultural-
policy-cap-ii-direct-payments-to-farmers  

Evans, D. 2012. Building the European Union’s Natura 2000
network. Nature Conservation 1:11-26. https://doi.org/10.3897/
natureconservation.1.1808  

Faccioni, G., E. Sturaro, M. Ramanzin, and A. Bernués. 2019.
Socio-economic valuation of abandonment and intensification
of Alpine agroecosystems and associated ecosystem services.
Land Use Policy 81:453-462. https://doi.org/10.1016/j.
landusepol.2018.10.044  

Fischer, J., T. Hartel, and T. Kuemmerle. 2012. Conservation
policy in traditional farming landscapes. Conservation Letters 5
(3):167-175. https://doi.org/10.1111/j.1755-263X.2012.00227.x  

Freese, A., M. Dolek, A. Geyer, and H. Stetter. 2005. Biology,
distribution, and extinction of Colias myrmidone (Lepidoptera,
Pieridae) in Bavaria and its situation in other European countries.
Journal of Research on The Lepidoptera 1999:51-58.  

Fundatia Adept. 2015. Results-based payments for biodiversity:
a new pilot agri-environment scheme for the Târnava Mare and
Pogány-Havas regions 2015-2018. Fundatia Adept, Saschiz,
Romania. https://fundatia-adept.org/wp-content/uploads/2018/03/
ANNEX-E-EN-REDUCED-Farmer-booklet-RBAPS-5-May.compressed.
pdf  

Gallo, M., Š. P. Malovrh, T. Laktić, I. De Meo, and A. Paletto.
2018. Collaboration and conflicts between stakeholders in
drafting the Natura 2000 management programme (2015-2020)
in Slovenia. Journal for Nature Conservation 42:36-44. https://
doi.org/10.1016/j.jnc.2018.02.003  

Gavrilescu, C. 2017. High nature value farmland in Romania.
Agricultural Economics and Rural Development 14(1):91-107.  

Geiger, F., J. Bengtsson, F. Berendse, W. W. Weisser, M.
Emmerson, M. B. Morales, P. Ceryngier, J. Liira, T. Tscharntke,
C. Winqvist, and S. Eggers. 2010. Persistent negative effects of
pesticides on biodiversity and biological control potential on
European farmland. Basic and Applied Ecology 11(2):97-105.
https://doi.org/10.1016/j.baae.2009.12.001  

Gouriveau F., G. Beaufoy, J. Moran, X. Poux, I. Herzon, M. I.
Ferraz de Oliveira, D. Gaki, M. Gaspart, E. Genevet, D. Goussios,
P. M. Herrera, M. Jitea, L. Johansson, G. Jones, Y. Kazakova, D.
Lyszczarz, K. McCann, A. Priac, M. Puig de Morales, T.
Rodriguez, M. Roglić, V. Stefanova, and G. Zinsstag. 2019. What
EU policy framework do we need to sustain high nature value
(HNV) farming and biodiversity? Policy paper prepared in the
framework of HNV-Link (project funded by the H2020 Research
and Innovation Programme under Grant Agreement no 696391).

Güsten, R., A. Kőrösi, M. Sanetra, C. Vowinkel, and M. Dolek.
2020. Bestandssituation der Wiesenknopf-Ameisenbläulinge im
FFH-Gebiet Stromberg. Naturschutz-Info 2020.  

Halada, L., D. Evans, C. Romão, and J. E. Petersen. 2011. Which
habitats of European importance depend on agricultural
practices? Biodiversity and Conservation 20(11):2365-2378.
https://doi.org/10.1007/s10531-011-9989-z  

Hanski, I., M. Kuussaari, and M. Nieminen. 1994.
Metapopulation structure and migration in the butterfly Melitaea
cinxia. Ecology 75(3):747-62. https://doi.org/10.2307/1941732  

Hartel, T., N. Fagerholm, M. Torralba, Á. Balázsi, and T.
Plieninger. 2018. Social-ecological system archetypes for
European rangelands. Rangeland Ecology and Management 71
(5):536-544. https://doi.org/10.1016/j.rama.2018.03.006  

Hartel, T., K. Olga Réti, C. Craioveanu, R. Gallé, R. Popa, A.
Ioniţă, L. Demeter, L. Rákosy, and B. Czúcz. 2016. Rural social-
ecological systems navigating institutional transitions: case study
from Transylvania (Romania). Ecosystem Health and
Sustainability 2(2):e01206. https://doi.org/10.1002/ehs2.1206  

Herzon, I., T. Birge, B. Allen, A. Povellato, F. Vanni, K. Hart, G.
Radley, G. Tucker, C. Keenleyside, R. Oppermann, and E.
Underwood. 2018. Time to look for evidence: results-based
approach to biodiversity conservation on farmland in Europe.
Land Use Policy 71:347-354. https://doi.org/10.1016/j.
landusepol.2017.12.011  

Institute for European Environmental Policy (IEEP). 2007.
Guidance document to the member states on the application of
the high nature value indicator. Report for DG Agriculture.
Contract Notice 2006-G4-04. IEEP, London, UK.  

Kati, V., T. Hovardas, M. Dieterich, P. L. Ibisch, B. Mihok, and
N. Selva. 2015. The challenge of implementing the European
network of protected areas Natura 2000. Conservation Biology
29(1):260-270. https://doi.org/10.1111/cobi.12366  

Keenleyside, C., G. Beaufoy, G. Tucker, and G. Jones. 2014. High
nature value farming throughout EU-27 and its financial support
under the CAP. Report prepared for DG Environment, Contract
No ENV B.1/ETU/2012/0035, Institute for European
Environmental Policy, London, UK.  

Koleček, J., J. Reif, and K. Weidinger. 2015. The abundance of a
farmland specialist bird, the skylark, in three European regions
with contrasting agricultural management. Agriculture,
Ecosystems and Environment 212:30-37.  

Konvicka, M., J. Benes, O. Cizek, F. Kopecek, O. Konvicka, and
L. Vitaz. 2008. How too much care kills species: grassland
reserves, agri-environmental schemes and extinction of Colias
myrmidone (Lepidoptera: Pieridae) from its former stronghold.

https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer
https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer
https://www.eea.europa.eu/themes/biodiversity/state-of-nature-in-the-eu/timeliness-of-submission-habitats-directive
https://www.eea.europa.eu/themes/biodiversity/state-of-nature-in-the-eu/timeliness-of-submission-habitats-directive
https://www.eea.europa.eu/themes/biodiversity/state-of-nature-in-the-eu/timeliness-of-submission-habitats-directive
https://enrd.ec.europa.eu/country/romania_en
https://www.europarl.europa.eu/factsheets/en/sheet/109/first-pillar-of-the-common-agricultural-policy-cap-ii-direct-payments-to-farmers
https://www.europarl.europa.eu/factsheets/en/sheet/109/first-pillar-of-the-common-agricultural-policy-cap-ii-direct-payments-to-farmers
https://www.europarl.europa.eu/factsheets/en/sheet/109/first-pillar-of-the-common-agricultural-policy-cap-ii-direct-payments-to-farmers
https://doi.org/10.3897/natureconservation.1.1808
https://doi.org/10.3897/natureconservation.1.1808
https://doi.org/10.1016/j.landusepol.2018.10.044
https://doi.org/10.1016/j.landusepol.2018.10.044
https://doi.org/10.1111/j.1755-263X.2012.00227.x
https://fundatia-adept.org/wp-content/uploads/2018/03/ANNEX-E-EN-REDUCED-Farmer-booklet-RBAPS-5-May.compressed.pdf
https://fundatia-adept.org/wp-content/uploads/2018/03/ANNEX-E-EN-REDUCED-Farmer-booklet-RBAPS-5-May.compressed.pdf
https://fundatia-adept.org/wp-content/uploads/2018/03/ANNEX-E-EN-REDUCED-Farmer-booklet-RBAPS-5-May.compressed.pdf
https://doi.org/10.1016/j.jnc.2018.02.003
https://doi.org/10.1016/j.jnc.2018.02.003
https://doi.org/10.1016/j.baae.2009.12.001
https://doi.org/10.1007/s10531-011-9989-z
https://doi.org/10.2307/1941732
https://doi.org/10.1016/j.rama.2018.03.006
https://doi.org/10.1002/ehs2.1206
https://doi.org/10.1016/j.landusepol.2017.12.011
https://doi.org/10.1016/j.landusepol.2017.12.011
https://doi.org/10.1111/cobi.12366
https://www.ecologyandsociety.org/vol26/iss3/art3/


Ecology and Society 26(3): 3
https://www.ecologyandsociety.org/vol26/iss3/art3/

Journal of Insect Conservation 12(5):519-525. https://doi.
org/10.1007/s10841-007-9092-7  

Kudrna, O., Harpke, A., Lux, K., Pennerstorfer, J., Schweiger, O.,
Settele, J., Wiemers, M. 2011. Distribution atlas of butterflies in
Europe. Gesellschaft für Schmetterlingsschutz (GfS), Halle,
Germany.  

Lam, D.P., B. Martín-López, A. Wiek, E. M. Bennett, N.
Frantzeskaki, A. I. Horcea-Milcu, and D. J. Lang. 2020. Scaling
the impact of sustainability initiatives: a typology of
amplification processes. Urban Transformations 2:1-24. https://
doi.org/10.1186/s42854-020-00007-9  

Leventon, J., T. Schaal, S. Velten, J. Loos, J. Fischer, and J. Newig.
2019. Landscape-scale biodiversity governance: scenarios for
reshaping spaces of governance. Environmental Policy and
Governance 29(3):170-184. https://doi.org/10.1002/eet.1845  

Loos, J., I. Dorresteijn, J. Hanspach, P. Fust, L. Rakosy, and J.
Fischer. 2014. Low-intensity agricultural landscapes in
Transylvania support high butterfly diversity: implications for
conservation. PLoS ONE 9(7). https://doi.org/10.1371/journal.
pone.0103256  

Loos, J., T. C. Vizauer, A. Kastal, M. Davies, H. Hedrich, and M.
Dolek. 2020. A highly endangered species on the edge:
distribution, habitat use and outlook for Colias myrmidone in
newly established Natura 2000 areas in Romania. Environment,
Development and Sustainability 22:2399-2414. https://doi.
org/10.1007/s10668-018-0297-6  

Luick, R., G. Jones, and R. Oppermann. 2012. Semi-natural
vegetation: pastures, meadows and related vegetation
communities. Pages 32-57 in R. Oppermann, G. Beaufoy, and G.
Jones. High nature value farming in Europe. Verlag
Regionalkultur, Ubstadt-Weiher, Germany.  

Marhoul, P., and M. Dolek. 2012. Action plan for the
conservation of the Danube clouded yellow Colias myrmidone in
the European Union. European Union, Brussels, Belgium,  

Martínez‐Abraín, A., and J. Jiménez. 2016. Anthropogenic areas
as incidental substitutes for original habitat. Conservation
Biology 30(3):593-598. https://doi.org/10.1111/cobi.12644  

Matson, P. A., W. J. Parton, A. G. Power, and M. J. Swift. 1997.
Agricultural intensification and ecosystem properties. Science 277
(5325):504-509. https://doi.org/10.1126/science.277.5325.504  

Matzdorf, B., and J. Lorenz. 2010. How cost-effective are result-
oriented agri-environmental measures?—An empirical analysis
in Germany. Land Use Policy 27(2):535-544. https://doi.
org/10.1016/j.landusepol.2009.07.011  

McGinlay, J., D. J. Gowing and J. Budds. 2017. The threat of
abandonment in socio-ecological landscapes: farmers’ motivations
and perspectives on high nature value grassland conservation.
Environmental Science and Policy 69:39-49. https://doi.
org/10.1016/j.envsci.2016.12.007  

Mikulcak, F., J. Newig, A. I. Milcu, T. Hartel, and J. Fischer. 2013.
Integrating rural development and biodiversity conservation in
central Romania. Environmental Conservation 40(2):129-137.
https://doi.org/10.1017/S0376892912000392  

Milieu Ltd., Institute for European Environmental Policy (IEEP),
and ICF International. 2016. Evaluation study to support the
fitness check of the birds and habitats directives. European
Commission, Brussels, Belgium.  

Ministry of Agriculture and Rural Development (MARD). 2014.
National Rural development programme for the 2014–2020
period. Official version 1 (1 July 2014). MARD, Government of
Romania, Bucharest, Romania.  

Nastran, M. 2015. Why does nobody ask us? Impacts on local
perception of a protected area in designation, Slovenia. Land Use
Policy 46:38-49. https://doi.org/10.1016/j.landusepol.2015.02.001  

Oppermann, R., and J. Hoffmann. 2012. Features of HNV
farmland mosaic landscapes. Pages 85-96 in R. Oppermann, G.
Beaufoy, and G. Jones. High nature value farming in Europe.
Verlag Regionalkultur, Ubstadt-Weiher, Germany.  

O'Rourke, E., and J. A. Finn. 2020. Farming for nature: the role
of results-based payments. Teagasc and National Parks and
Wildlife Service (NPWS), Dublin, Ireland.  

Page, N., A. Bălan, S. Huband, R. Popa, L. Rákosy, and L.
Sutcliffe. 2012. Romania. Pages 347-357 in R. Oppermann, G.
Beaufoy, and G. Jones. High nature value farming in Europe.
Verlag Regionalkultur, Ubstadt-Weiher, Germany.  

Paracchini, M. L., J.-E. Petersen, Y. Hoogeveen, C. Bamps, I.
Burfield, and C. van Swaay. 2008. High nature value farmland in
Europe. An estimate of the distribution patterns on the basis of
land cover and biodiversity data. EUR 23480. European
Commission, Brussels, Belgium.  

Pe'er, G., L. V. Dicks, P. Visconti, R. Arlettaz, A. Báldi, T. G.
Benton, S. Collins, M. Dieterich, R. D. Gregory, F. Hartig, and
K. Henle. 2014. EU agricultural reform fails on biodiversity.
Science 344(6188):1090-1092. https://doi.org/10.1126/science.1253425  

Pe'er, G., Y. Zinngrebe, F. Moreira, C. Sirami, S. Schindler, R.
Müller, V. Bontzorlos, D. Clough, P. Bezák, A. Bonn, and B.
Hansjürgens. 2019. A greener path for the EU Common
Agricultural Policy. Science 365(6452):449-451. https://doi.
org/10.1126/science.aax3146  

Plieninger, T., and C. Bieling. 2013. Resilience-based perspectives
to guiding high-nature-value farmland through socioeconomic
change. Ecology and Society 18(4): 20. https://doi.org/10.5751/
ES-05877-180420  

Popescu, V. D., L. Rozylowicz, I. M. Niculae, A. L. Cucu, and T.
Hartel. 2014. Species, habitats, society: an evaluation of research
supporting EU's Natura 2000 network. PloS One 9(11): 113648.
https://doi.org/10.1371/journal.pone.0113648  

Prager, K., M. Reed, and A. Scott. 2012. Encouraging
collaboration for the provision of ecosystem services at a
landscape scale—rethinking agri-environmental payments. Land
Use Policy 29:244-249. https://doi.org/10.1016/j.landusepol.2011.06.012  

Rada, S., O. Schweiger, A. Harpke, E. Kühn, T. Kuras, J. Settele,
J., and M. Musche. 2019. Protected areas do not mitigate
biodiversity declines: a case study on butterflies. Diversity and
Distributions 25(2):217-224. https://doi.org/10.1111/ddi.12854  

https://doi.org/10.1007/s10841-007-9092-7
https://doi.org/10.1007/s10841-007-9092-7
https://doi.org/10.1186/s42854-020-00007-9
https://doi.org/10.1186/s42854-020-00007-9
https://doi.org/10.1002/eet.1845
https://doi.org/10.1371/journal.pone.0103256
https://doi.org/10.1371/journal.pone.0103256
https://doi.org/10.1007/s10668-018-0297-6
https://doi.org/10.1007/s10668-018-0297-6
https://doi.org/10.1111/cobi.12644
https://doi.org/10.1126/science.277.5325.504
https://doi.org/10.1016/j.landusepol.2009.07.011
https://doi.org/10.1016/j.landusepol.2009.07.011
https://doi.org/10.1016/j.envsci.2016.12.007
https://doi.org/10.1016/j.envsci.2016.12.007
https://doi.org/10.1017/S0376892912000392
https://doi.org/10.1016/j.landusepol.2015.02.001
https://doi.org/10.1126/science.1253425
https://doi.org/10.1126/science.aax3146
https://doi.org/10.1126/science.aax3146
https://doi.org/10.5751/ES-05877-180420
https://doi.org/10.5751/ES-05877-180420
https://doi.org/10.1371/journal.pone.0113648
https://doi.org/10.1016/j.landusepol.2011.06.012
https://doi.org/10.1111/ddi.12854
https://www.ecologyandsociety.org/vol26/iss3/art3/


Ecology and Society 26(3): 3
https://www.ecologyandsociety.org/vol26/iss3/art3/

Rolo, V., T. Hartel, S. Aviron, S. Berg, J. Crous-Duran, A. Franca,
J. Mirck, J. H. Nunes Palma, A. Pantera, J. A. Paulo, and F. J.
Pulido. 2020. Challenges and innovations for improving the
resilience of European agroforestry systems of high nature and
cultural value: a stakeholder perspective. Sustainability Science
15:1301-1315. https://doi.org/10.1007/s11625-020-00826-6  

Šálek, M., V. Hula, M. Kipson, R. Daňková, J. Niedobová, and
A. Gamero. 2018. Bringing diversity back to agriculture: smaller
fields and non-crop elements enhance biodiversity in intensively
managed arable farmlands. Ecological Indicators 90:65-73.
https://doi.org/10.1016/j.ecolind.2018.03.001  

Schmitt, T., and L. Rákosy. 2007. Changes of traditional agrarian
landscapes and their conservation implications: a case study of
butterflies in Romania. Diversity and Distributions 13
(6):855-862. https://doi.org/10.1111/j.1472-4642.2007.00347.x  

Settele, J., J. Dover, M. Dolek, and M. Konvicka. 2009. Butterflies
of European ecosystems: impact of land use and options for
conservation management. Pages 353-370 in J. Settele, T. G.
Shreeve, M. Konvicka, and H. van Dyck, editors. Ecology of
butterflies in Europe. Cambridge University Press, Cambridge,
UK.  

Sielezniew, M., K. Deoniziak, I. Dziekańska, and P. Nowicki.
2019. Dispersal in a metapopulation of the critically endangered
Danube clouded yellow butterfly Colias myrmidone: implications
for conservation. Journal of Insect Conservation 23(2):291-300.
https://doi.org/10.1007/s10841-019-00126-0  

Stoate, C., A. Báldi, P. Beja, N. D. Boatman, I. Herzon, A. van
Doorn, G. R. De Snoo, L. Rakosy, and C. Ramwell. 2009.
Ecological impacts of early 21st century agricultural change in
Europe-a review. Journal of Environmental Management 91
(1):22-46. https://doi.org/10.1016/j.jenvman.2009.07.005  

Storkey, J., S. Meyer, K. S. Still, and C. Leuschner. 2012. The
impact of agricultural intensification and land-use change on the
European arable flora. Proceedings of the Royal Society B:
Biological Sciences 279(1732):1421-1429. https://doi.org/10.1098/
rspb.2011.1686  

Strijker, D. 2005. Marginal lands in Europe—causes of decline.
Basic and Applied Ecology 6(2):99-106. https://doi.org/10.1016/
j.baae.2005.01.001  

Sutcliffe, L. M. E., P. Batáry, T. Becker, K. M. Orci, and C.
Leuschner. 2014. Both local and landscape factors determine
plant and Orthoptera diversity in the semi-natural grasslands of
Transylvania, Romania. Biodiversity and Conservation 24(2):
229-245. https://doi.org/10.1111/ddi.12288  

Sutcliffe, L. M. E., P. Batáry, U. Kormann, A. Báldi, L. V. Dicks,
I. Herzon, D. Kleijn, P. Tryjanowski, I. Apostolova, R. Arlettaz,
A. Aunins, S. Aviron, L. Baležentiene, C. Fischer, L. Halada, T.
Hartel, A. Helm, I. Hristov, S. D. Jelaska, M. Kaligarič, J. Kamp,
S. Klimek, P. Koorberg, J. Kostiuková, A. Kovács-Hostyánszki,
T. Kuemmerle, C. Leuschner, R. Lindborg, J. Loos, S. Maccherini,
R. Marja, O. Máthé, I. Paulini, V. Proença, J. Rey-Benayas, F. X.
Sans, C. Seifert, J. Stalenga, J. Timaeus, P. Török, C. van Swaay,
E. Viik, and T. Tscharntke. 2015. Harnessing the biodiversity
value of Central and Eastern European farmland. Diversity and
Distributions 21(6):722-730.  

Szentirmai, I., A. Mesterházy, I. Varga, Z. Schubert, L. C. Sándor,
L. Ábrahám, and Á. Kőrösi. 2014. Habitat use and population
biology of the Danube clouded yellow butterfly Colias myrmidone 
(Lepidoptera: Pieridae) in Romania. Journal of Insect
Conservation 18(3):417-425. https://doi.org/10.1007/s10841-014-9651-7  

Tscharntke, T., Y. Clough, T. C. Wanger, L. Jackson, I. Motzke,
I. Perfecto, J. Vandermeer, and A. Whitbread. 2012. Global food
security, biodiversity conservation and the future of agricultural
intensification. Biological Conservation 151(1):53-59. https://doi.
org/10.1016/j.biocon.2012.01.068  

Tsiafouli, M. A., E. Apostolopoulou, A. D. Mazaris, A. S.
Kallimanis, E. G. Drakou, and J. D. Pantis. 2013. Human activities
in Natura 2000 sites: a highly diversified conservation network.
Environmental Management 51(5):1025-1033. https://doi.
org/10.1007/s00267-013-0036-6  

van Swaay, C., A. Cuttelod, S. Collins, D. Maes, M. L. Munguira,
M. Šašić, J. Settele, R. Verovnik, T. Verstrael, and M. Warren.
2010. European red list of butterflies. Publications Office of the
European Union, Luxemburg, Luxemburg. [online] URL: https://
ec.europa.eu/environment/nature/conservation/species/redlist/downloads/
European_butterflies.pdf  

Verovnik, R., M. Govedič, and A. Šalamun. 2011. Is the Natura
2000 network sufficient for conservation of butterfly diversity? A
case study in Slovenia. Journal of Insect Conservation 15
(1):345-350. https://doi.org/10.1007/s10841-010-9308-0  

Walz, U. 2015. Indicators to monitor the structural diversity of
landscapes. Ecological Modelling 295:88-106. https://doi.
org/10.1016/j.ecolmodel.2014.07.011  

Watkins, C., J. Zavaleta, S. Wilson, and S. Francisco. 2018.
Developing an interdisciplinary and cross‐sectoral community of
practice in the domain of forests and livelihoods. Conservation
Biology 32(1):60-71. https://doi.org/10.1111/cobi.12982  

Wright, H. L., I. R. Lake, and P. M. Dolman. 2012. Agriculture
—a key element for conservation in the developing world.
Conservation Letters 5(1):11-19. https://doi.org/10.1111/
j.1755-263x.2011.00208.x

https://doi.org/10.1007/s11625-020-00826-6
https://doi.org/10.1016/j.ecolind.2018.03.001
https://doi.org/10.1111/j.1472-4642.2007.00347.x
https://doi.org/10.1007/s10841-019-00126-0
https://doi.org/10.1016/j.jenvman.2009.07.005
https://doi.org/10.1098/rspb.2011.1686
https://doi.org/10.1098/rspb.2011.1686
https://doi.org/10.1016/j.baae.2005.01.001
https://doi.org/10.1016/j.baae.2005.01.001
https://doi.org/10.1111/ddi.12288
https://doi.org/10.1007/s10841-014-9651-7
https://doi.org/10.1016/j.biocon.2012.01.068
https://doi.org/10.1016/j.biocon.2012.01.068
https://doi.org/10.1007/s00267-013-0036-6
https://doi.org/10.1007/s00267-013-0036-6
https://ec.europa.eu/environment/nature/conservation/species/redlist/downloads/European_butterflies.pdf
https://ec.europa.eu/environment/nature/conservation/species/redlist/downloads/European_butterflies.pdf
https://ec.europa.eu/environment/nature/conservation/species/redlist/downloads/European_butterflies.pdf
https://doi.org/10.1007/s10841-010-9308-0
https://doi.org/10.1016/j.ecolmodel.2014.07.011
https://doi.org/10.1016/j.ecolmodel.2014.07.011
https://doi.org/10.1111/cobi.12982
https://doi.org/10.1111/j.1755-263x.2011.00208.x
https://doi.org/10.1111/j.1755-263x.2011.00208.x
https://www.ecologyandsociety.org/vol26/iss3/art3/

