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Our  aim  was  to examine  the  perceptions  of  farmers  and  nonfarmers  regarding  the  relationships  between
agriculture  and  the  environment  in High  Nature  Value  (HNV)  farmland.  We  performed  content  analysis  of
information  obtained  from  five  focus  groups  to derive  key  items  (recording  units  such  as words,  phrases
and  concepts)  and  classify  the  derived  items  into  a  set of  themes:  agricultural  practices,  ecosystem  ser-
vices,  and  economic  and  social  sustainability.  We  established  the  relative  importance  of  each  item  and  the
relationships  among  the items.  The  farmers  were  very  knowledgeable  of  ecosystem  services  (particularly
regulation),  the interactions  among  them,  and  their  relationships  with  agricultural  practices,  particularly
grazing  management.  Nonfarmers  were  less  knowledgeable  of  ecosystem  services,  particularly  regula-
tion, and identified  fewer  relationships  with  agricultural  practices.  However,  nonfarmers  were  highly
gri-environmental policy
uro-Mediterranean Basin

concerned  about  the  provision  of quality  food  products  and  several  cultural  ecosystem  services,  which
were  discussed  in  bundles.  The  provisioning  of food  with  particular  quality  attributes  was  revealed  to  be
important for participants  and  a  distinctive  feature  of  HNV  farmland.  Ecosystem  services  were  frequently
interwoven  with  broad  issues  of  economic  and  social  sustainability.  Therefore,  a  systemic  view  should

gning
be  considered  when  desi

. Introduction

The concept of High Nature Value (HNV) farmland has been
ncreasingly utilized in European agri-environmental policy in
esponse to rapid declines in farm-related biodiversity and the
elivery of other public goods from agriculture. Several features
haracterize HNV farmland: low-intensity land use, the presence
f seminatural vegetation, the existence of a land-use mosaics, and
he support of high species and habitat diversity or species of inter-

st (Lomba et al., 2014). HNV farmland is based on a conservation
oncept that aims to link three separate domains: ecology, farming
nd public policy (IEEP, 2007). The literature has mainly focused on
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the ecological domain, whereas the farming (e.g., the perceptions of
farmers about their own activity and the environment) and policy
(e.g., the views of citizens about agriculture-environment relation-
ships and the agri-food system) domains are less understood. This
situation has occurred although public participation is considered
essential to the success of conservation policies (Fischer and Young,
2007).

HNV farmland accounts for approximately 30% of the total uti-
lized agricultural area in Europe (mostly seminatural grasslands in
the mountains, steppes, dehesas or montados,  wetlands, and per-
manent and dryland crops) and are mainly located in the marginal
areas in eastern, southern and north-western Europe. A variety of
HNV farming systems are found in the EU, and grazing livestock
systems, which are often located in mountainous areas, are the
most common type of HNV farming system (Keenleyside et al.,
2014). These systems are characterized by livestock (mostly rumi-

nants) raised on natural and seminatural vegetation that is grazed,
browsed, or cut for hay (Bignal and McCracken, 2000). HNV live-
stock farming systems are multifunctional and deliver a wide

dx.doi.org/10.1016/j.landusepol.2016.08.033
http://www.sciencedirect.com/science/journal/02648377
http://www.elsevier.com/locate/landusepol
http://crossmark.crossref.org/dialog/?doi=10.1016/j.landusepol.2016.08.033&domain=pdf
mailto:abernues@aragon.es
mailto:elenatellogarcia@gmail.com
mailto:trodriguezo@cita-aragon.es
mailto:raimon.ripollbosch@wur.nl
mailto:icasasus@aragon.es
dx.doi.org/10.1016/j.landusepol.2016.08.033


se Po

r
c
b
s
(
f
m
o
H
s

t
s
t
m
a
c
o
2
p
l
a
a
w
s
e
a
p
a
s
a
(

t
a
(
f
v
e
f
N
s
o
(
(
s
c
t
k
a

l
s
v
v
c
2
a
e
i
u
c
e
t
a

A. Bernués et al. / Land U

ange of private and public goods. Among these public goods, the
onservation of agricultural landscapes, the conservation of farm
iodiversity and the resilience of the land to forest fires are intrin-
ically linked to the existence of low-intensity grazing systems
Cooper et al., 2009). However, the intensification of land use in
avorable areas and the abandonment of marginal areas are two pri-

ary causes of conflicts between agriculture and the conservation
f biodiversity and agricultural landscapes in Europe (EEA, 2004;
enle et al., 2008), undermining the delivery of other ecosystem

ervices (Rodríguez-Ortega et al., 2014).
Agri-environmental schemes that target HNV farmland intend

o promote the adoption of environmentally friendly management
trategies. These agri-environmental schemes provide payments
o farmers who voluntarily subscribe to environmental commit-

ents related to the delivery of public (nonmarket) functions, such
s the preservation of biodiversity and the maintenance of the
ountryside. However, the value of nonmarket functions depends
n societal perception and is contextual and diverse (Randall,
002). In the European Union, agri-environmental schemes are
art of the rural development policy known as the “second pil-

ar” of the Common Agricultural Policy (CAP) and are organized
round rural development programs that last six years. Specific
gri-environmental measures are implemented at the farm level
here farmers make decisions. Therefore, for agri-environmental

chemes to be effective, it is important to analyze the experi-
nces of farmers and how they understand their own  activities
nd contexts (Boonstra et al., 2011). Thus, we must determine the
erceptions of farmers regarding how their farming activities and
gricultural practices affect the diverse provisioning and nonprovi-
ioning ecosystem services they manage (Smith and Sullivan, 2014)
nd must identify the other dimensions of farming that are involved
the economic and social pillars of sustainability).

The concepts of multifunctionality and, more recently, ecosys-
em services, are human-centered because both human benefits
nd societal demands are at the core of their definitions
Millennium Ecosystem Assessment, 2005). The ecosystem services
ramework has helped to systematically classify the different ser-
ices or functions provided by HNV farmland (Rodríguez-Ortega
t al., 2014). However, the embedment of the ecosystem service
ramework into the wider concept of sustainability is problematic.
orgaard (2010) affirms that the predominance of the ecosystem

ervices framework, which considers nature as a provider of flows
f services, is blinding us from the complexity of the challenges
ecological, economic and political) we actually face. Abson et al.
2014) conclude that, despite its increasing acceptance among the
cientific community, the ecosystem service framework involves
ritical challenges (greater focus on normative and transforma-
ive knowledge) for use as a management tool. Interdisciplinary
nowledge integration and shared vocabularies are necessary for
ddressing these challenges.

The integration of biological and social knowledge often fol-
ows top-down “expert” approaches. However, the economic or
ocio-cultural benefit (welfare gain) of a particular ecosystem ser-
ice depends on how different actors in society perceive or attach
alue to the ecosystem service; thus, these perceptions of value
an eventually effect changes in policies (van Oudenhoven et al.,
012). Therefore, if we want public policies to be socially acceptable
nd transformative, the importance of understanding the differ-
nt perceptions of society, which ultimately fund these policies, is
mplicit. To address these demands, social research methods are
sed to analyze the heterogeneity of the actors, their particular cir-
umstances and their sometimes competing values (Martín-López

t al., 2012). In these bottom-up studies, discourse-based delibera-
ive approaches assume that individuals take the role of citizens and
ct according to social rationality instead of solely as consumers,
licy 59 (2016) 130–142 131

which involves ethical considerations, social norms and collective
utility (Kelemen et al., 2013; Vatn, 2009).

The body of literature available regarding the perceptions of
different beneficiaries, particularly farmers and nonfarmers, on
biodiversity and sustainability is increasing, but few studies con-
sidering ecosystem services have been conducted (Kelemen et al.,
2013; Lamarque et al., 2011; Oteros-Rozas et al., 2013; Smith and
Sullivan, 2014). Moreover, little research has been directed toward
understanding the relevant agricultural practices that mediate
between agroecosystems and the delivery of ecosystem services,
and few studies have focused on how the perceptions of ecosys-
tem services and environmental attitudes affect farmer behavior
(e.g., Reimer et al. (2012), Lamarque et al. (2014)). To the best of
our knowledge, studies of the effects of specific agricultural prac-
tices and management regimes on ecosystem services and related
sustainability issues, as perceived by stakeholders, have not been
conducted.

Our objective was  to analyze, in depth, the perceptions,
understandings and reasoning of farming and nonfarming groups
(hereafter, farmers and nonfarmers, respectively) regarding the
relationships between animal agriculture in HNV farmland (using
the Mediterranean mountains as a case study) and the environ-
ment. For this purpose, we  focused our analysis on agricultural
practices and their mediating effects between agroecosystems and
1. the ecosystem services that they provide, 2. the economic and
social issues of sustainability relevant to farmers and nonfarmers,
and 3. the relationships among ecosystem services and issues of
sustainability.

2. Methodology

2.1. Characteristics of the study area

We circumscribed the study to the Mediterranean mountains in
Northeast Spain (the Central Pyrenean and pre-Pyrenean mountain
ranges). A large proportion of the Natura 2000 sites are concen-
trated within this area, covering approximately 30% of the total
area in the region. Natura 2000 is the centerpiece of the EU Nature
and Biodiversity Policy that established an EU-wide network of
protected natural areas in 1992 (Habitats Directive). Habitats such
as 6170 (alpine and subalpine calcareous grasslands), 6210 (semi-
natural dry grasslands Festuco-Brometalia) and 6230 (species-rich
Nardus grasslands) are dependent on grazing by livestock and
mowing by farmers to maintain their HNV status. In the study area,
grazing livestock systems (meat sheep and beef cattle) and mixed
arable-pastoral (cereals and permanent crops such as almond and
olive trees) systems are the most prevalent agricultural systems.
These systems are generically considered HNV farming systems
despite their very diverse land use, intensity and management
regimes (García-Martínez et al., 2009; Riedel et al., 2007).

These HNV livestock systems have the greatest potential to
deliver public goods through specific management practices. Some
of these public goods, such as the prevention of forest fires, the
preservation of biodiversity and the conservation of cultural land-
scapes, are inherently linked to these types of low-input farming
systems (Cooper et al., 2009). However, these areas have experi-
enced profound changes in their demographic and socio-economic
characteristics that have threatened the sustainability of these
farming systems (Bernués et al., 2011). These changes resulted in a
two-fold process: the intensification of farming in the most favor-
able and easy-to-work areas and the abandonment of the marginal

areas, which has led to important transformations of agricultural
landscapes characterized by the encroachment of shrub and for-
est vegetation and the loss of diversified mosaics (Bernués et al.,
2005; Lasanta-Martínez et al., 2005; Riedel et al., 2013). Other
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hanges in economic and social factors that affect sustainability are
escribed in detail by Bernués et al. (2011); among these, we  note
he enlargement of herd size, the increasing dependence of farmers
n subsidies, the lack of succession with a subsequent reduction in
he number of farms, and diversification toward nonfarming activ-
ties, primarily tourism.

.2. Focus groups

Focus group (FG) research is a qualitative, open, nondirective
echnique that involves the use of in-depth group discussions
ocused on a given topic in which participants are selected because
hey are “a purposive, although not necessarily representative,
ampling of a specific population” (Rabiee, 2004). FG aims to obtain
n in-depth understanding of a reduced sample of citizen groups
hat might show contrasting views (Yin, 2009). Although statistical
xtrapolation is not possible, FG research can uncover underlying
rinciples and patterns that can be generalized and contribute to
cientific development (Flyvbjerg, 2006). Participants in the FGs
ere recruited based on the criteria that they had something to say

n the particular topic under study, had similar socio-cultural char-
cteristics (to avoid differences in experiences and verbal skills) and
ere comfortable speaking to the interviewer and with each other

Rabiee, 2004). In addition, the use of FGs also provided insight into
he words lay people use (Macnaghten, 2004), which may  differ
mong stakeholders and from those used in science.

Because the aim of the study was to understand the reason-
ng of farmers and the general public, sampling was  designed to
over a cross-section of different backgrounds. We  organized two
Gs with livestock farmers (11 participants) and three FGs with
onfarmers (22 participants). To recruit farmers for participation,
e organized the FGs through an association of livestock farmers

nd an agricultural cooperative located in the study area. One FG
onsisted of meat-sheep and mixed agriculture-sheep farmers, and
he other FG consisted of beef cattle farmers with few or no agri-
ultural crops. All farmers used natural and seminatural vegetation
s primary resources to feed their animals. In this manner, we cov-
red all the animal species and the most important farming systems
resent in the study area. The FGs with nonfarmers were organized
ith the following aims in mind: i) to collect the diverse views and

nterests of the general public; ii) to include groups of people with
n intermediate level of formal education (due to the complexity of
he topic under discussion) and with different degrees of familiar-
ty with the topic (but no expert opinions); and iii) to ensure that
he participants within the groups represent a homogeneous socio-
ultural profile. One FG included laboratory technicians working for

 governmental agency for animal health, one FG included primary
nd secondary education teachers, and one FG included members
f a consumers’ association. The FGs met  between September and
ecember 2012 in cities near the study area.

The objective of the FGs was to generically discuss the relation-
hips between animal agriculture in HNV farmland (considering the
ountain grazing livestock systems in the study area as a reference)

nd the environment using the ecosystem service framework. We
imed to gain an understanding of the spontaneous knowledge held
y participants on the topic. At the beginning of the FGs, we intro-
uced the nature and the purpose of the study to the participants.
he procedure for the FG sessions was also explained. To facili-
ate this discussion, the participants were asked to consider five
eneral questions individually for approximately 10 min  before the
G discussion and to write their responses and provide examples.
he questions were as follows: 1. Do you know the term “ecosys-

em services”? 2. How do you think livestock production affects
he environment? 3. How do these relationships between livestock
roduction and the environment affect you? 4. What geographical
reas/places can you identify that show the effects of livestock on
licy 59 (2016) 130–142

the environment? and 5. Should society pay for the delivery of envi-
ronmental services? Who  should pay, and how should they pay?
The FG discussions were conducted by a moderator who  initiated
the session by clarifying the meaning of the ecosystem service con-
cept after collecting the responses of the participants to question
1. In this manner, we  avoided insecurity of the participants with
respect to technical terminology, which would have hampered the
elicitation of individual perceptions (Fischer and Young, 2007). The
moderator then proceeded to collect responses to the next ques-
tions in the established order. However, discussions often jumped
from question to question in a rather random fashion, particularly
among questions 2, 3 and 4. When the moderator felt that a topic
had been exhausted, he introduced a new topic to maintain the
flow of the discussion and to cover all questions (question 5 in
particular). Otherwise, the moderator played a passive role, stimu-
lating the participation of all participants without introducing bias
or pressures. The FGs continued until no new ideas were elicited
(approximately 1.5 h). The sessions were recorded on video, and
the transcripts were written to analyze their text.

2.3. Analysis of information

We  used the ecosystem services concept to frame the findings
obtained during the FG discussions. However, participants often
related to key items that did not fit the ecosystem service typol-
ogy, such as agricultural practices, management regimes or various
aspects of sustainability of farming. To gain a complete picture of
how farmers and the general public understand ecosystem service-
related concepts, all these aspects were included in the analysis.

The text transcripts and video recordings were examined using
content analysis. Content analysis is a method that is widely
used to describe and quantify a phenomenon through systematic
scrutiny of written and visual messages (Robson, 1993). Accord-
ing to Stewart et al. (2007), content analysis is the most rigorous
approach for analyzing the data generated by FGs. Content anal-
ysis identifies key items (recording units such as words, phrases
or concepts) and classifies these items into a set of themes (cat-
egories) to describe one or several general phenomena (Elo and
Kyngäs, 2008). The interpretation of individual items also included
gestures, tone of voice and other nonverbal signs to complement
the information in the transcripts (Stewart et al., 2007). Content
analysis may  be used inductively or deductively depending on pre-
vious knowledge of a topic and the purpose of a study (Elo and
Kyngäs, 2008). We  followed a mixed approach. We  conducted a
deductive analysis for ecosystem services because we  aimed to
classify the agriculture-environment relationships based on the
typology established by TEEB (The Economics of Ecosystems and
Biodiversity) (Kumar, 2010). However, items that did not fit this
typology were classified into additional categories that were cre-
ated and refined in an inductive manner (economic and social issues
of sustainability that are discussed below).

Hence, to guide the analytical process and facilitate the presen-
tation of results, the ideas or items of information that appeared
in the transcripts were coded into three primary categories: agri-
cultural practices, ecosystem services and economic and social
issues of sustainability. A key objective of the analysis was to
determine how participants in the FGs described the interactions
among the three categories, particularly the effects of the inter-
actions between individual agricultural practices on the delivery
of ecosystem services in mountain agroecosystems. Despite the
fact that many ecosystem services constitute inputs to the farm
(key supporting and regulating services, such as nutrient cycling,

or provisioning services, such as forage) (Zhang et al., 2007) and
therefore determine the potential practices, participants always
discussed agricultural practices as regulators of the ecosystem ser-
vices obtained from farming. Thus, when participants discussed



se Po

e
e
c
i
f
t
o
p
v
t
r
s
s
b
d
e

o
r
e
e
f
t
a
r
o
t
e

v
t
r
t
w
t
t
g
m
t
e
p
t
i
o
s
f
a
s
i

I
t
a
a
p
t
w
S
c
o

3

f

A. Bernués et al. / Land U

nvironmental aspects related to animal agriculture, we  used the
cosystem services framework (Rodríguez-Ortega et al., 2014) to
lassify the items into four subcategories. We followed the def-
nitions proposed by TEEB, which classify ecosystem services as
ollows: i) provisioning services (products obtained from ecosys-
ems); ii) regulating services (benefits obtained from the regulation
f ecosystem processes); iii) supporting services (necessary for the
roduction of all other ecosystem services); and iv) cultural ser-
ices (nonmaterial benefits that people obtain from ecosystems
hrough spiritual enrichment, cognitive development, reflection,
ecreation, and aesthetic experiences). In our analysis, biodiver-
ity was considered as an individual ecosystem service (supporting
ervice: gene pool protection/biodiversity conservation) although
iodiversity is a complex phenomenon with multiple roles in the
elivery of many other ecosystem services, such as a regulator of
cosystem processes and as a service in itself (Mace et al., 2012).

Despite the focus on environmental issues, the participants
ften referred to a wide diversity of economic and social aspects
egarding mountain farming and agriculture in general. These het-
rogeneous items were classified into four subcategories: i) farm
conomics when the participants discussed the profitability of
arming and management; ii) social issues at the farm level when
he participants discussed, for example, labor, quality of family life
nd continuity; iii) socio-economic contexts when the participants
eflected on, for example, rural development issues and models
f agriculture and food chains; and iv) policy/legal contexts when
he participants discussed diverse policies such as the CAP, agri-
nvironmental schemes and sanitary regulations, among others.

The content analysis did not aim to differentiate between indi-
iduals because an important aspect of FG research is to examine
he joint construction of meaning (Bryman, 2012). Therefore, video
ecordings and text transcripts were analyzed separately for the
wo main population targets, farmers and nonfarmers. The results
ere partly presented as transcripts, citations or quotations to bet-

er illustrate the results and report how people construct and refer
o the topic under study (Boogaard, 2009). We  also created four dia-
rams that represent collective mental constructs, i.e., aggregated
odels of the views of the participants on the importance of and

he relationships among agricultural practices and subcategories,
ither ecosystem services or sustainability issues. Each agricultural
ractice and subcategory was represented by a specific color, and
he size was proportional to the total amount of time that the partic-
pants discussed the practice or subcategory. There were no points
f disagreement or negotiation within the FGs; participants mostly
hared their personal opinions, concerns and experiences. There-
ore, we presumed that people spent more time discussing, i.e.,
ttached greater importance to, issues that they knew and under-
tood (see the discussion times for each category in Tables A1–A3
ncluded in Appendix A).

The diagrams were designed based on additional assumptions.
n the FG discussions, the participants always expressed the impor-
ance of the provision of quality and safe food, and these items were
lways classified as a provisioning ecosystem service rather than
s an issue of sustainably (socio-economic context). Additionally,
eople often discussed several items in bundles, i.e., corresponding
o different subcategories in the same debate; in these cases, time
as assigned to each subcategory proportionally and separately.

imilarly, time was assigned proportionally when a particular agri-
ultural practice affected several ecosystem services and/or issues
f sustainability. The analytical framework is summarized in Fig. 1.
. Results

None of the participants in the FG discussions knew of or were
amiliar with the term “ecosystem services.” Several of the par-
licy 59 (2016) 130–142 133

ticipants had a good intuitive understanding of the concept of
ecosystem services and used phrases such as “goods that nature
provides to society,” “utility of diverse natural environments”
or “economic benefits from nature”. However, other participants
interpreted “ecosystem services” as the responsibility that humans
have to preserve nature. Despite the initial questions that focused
on the relationships between animal agriculture and the envi-
ronment, other social and economic sustainability issues were
recurrent during discussions.

3.1. Ecosystem services discussed by farmers

The farmers discussed several ecosystem services (14) and asso-
ciated agricultural practices (15) (Fig. 2) and established many
relationships among practices and various economic and social sus-
tainability issues.

One of the most important ecosystem services discussed was
the provision of “quality foods”, which always involved general
aspects concerning food safety and the quality of food production.
The production of quality foods on HNV farmland was  enhanced
by feeding the animals “well” and by practicing “ethical produc-
tion”. The farmers believed that natural and healthy animal diets
involved the limited use of medicines and additives to produce safe
food and avoid the bioaccumulation of drugs in products. Ethical
production referred to the rearing of animals outdoors, a method
that was  considered better than rearing indoors.

I do not believe that the calf reared indoors is the same as the calf
that lives in the field quietly; it is not the same to be in the middle of
a muddy paddock than in the clean countryside [FG beef farmers,
Participant 1].

Consumers prefer lambs that they know are well reared. They have
seen the lambs, and they know the activity, the farmer, the territory
[FG sheep farmers, P3]. In intensive livestock farming, they abuse
antibiotics, and people say that the antibiotics get to us through the
products we eat [FG sheep farmers, P5].

Simultaneously, quality foods were related to the cultural
service “culture/art” through gastronomy and local production.
Another provisioning service that was considered by farmers was
the provision of “raw materials”, which was associated with self-
sufficiency practices to obtain fodder, nuts and fruits from trees
located near the farm. Clean water was also considered an essential
provisioning service but was not connected to any particular prac-
tice; instead, clean water was always linked to pollution problems
arising from intensive farming.

The farmers noted and discussed several regulating ecosystem
services in detail. The prevention of wild forest fires was  a recur-
rent subject during the discussions. The prevention of forest fires
was discussed in connection with five different practices related to
forest and shrub clearing (forestry regulations and management)
and to appropriate grazing management (winter use of pastures to
force animals to graze marginal areas and fencing, among others).

To clean the forest, you need to use it in winter; animals in the
spring only eat the fresh parts, but in the winter, they are forced
to eat everything. There are big differences between fenced areas
that become open for grazing and the surrounding areas [FG beef
farmers, P2].

The incremental encroachment of shrub biomass was  an impor-
tant concern among farmers because it resulted in the loss of forage
resources, limited access and increased the risk of wildfires. The

optimal grazing pressure also affected other regulating services,
such as “soil fertility” (natural fertilization with manure), “waste
management” (prevention of water pollution), and “erosion pre-
vention” (avoidance of excessive trampling and maintenance of
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Focus groups
Q1. Do you kn ow th e ter m
“ecosystem services”?
Q2. How do yo u thin k li vestock
production affect s the environment?
Q3. How do thes e relationships
between li vestoc k product ion an d the
environment affec t you?
Q4. Wha t geograph ica l areas / places
can you identify that show the effect
of livestoc k on th e environment?
Q5. Should societ y pa y for the
deliver y of environmenta l services?
Who? Ho w (by what method)?

Video recordings and text
transc ripts: items (r ecording
units)
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Fig. 1. Analytical framework.
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Fig. 2. Graphical abstract of discussions of farmers (two focus groups) on the relationships between agricultural practices and ecosystem services. The size of the figures is
proportional to the time that each item was discussed during the focus groups. The arrows indicate effects between agricultural practices and ecosystem services, or between
different ecosystem services, as expressed by the focus group participants.
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lopes). Changing the pathways and resting areas of animals was
oted as an important practice for managing soil fertility, prevent-

ng erosion, maintaining the quality status of rivers (avoidance
f pollution and preservation of riparian vegetation). “Air qual-
ty” was affected by the proper processing of manure to prevent
dors, which also affected “waste management” by preventing the
ollution of water by manure.

“Gene pool protection” (biodiversity) was a widely discussed
upporting ecosystem service. According to the farmers, biodi-
ersity was affected by several practices: ecological management
avoidance of pesticide use, which benefits floral diversity and
nsects); diversity of crops used to feed livestock (favors the
resence of birds, which feed on grains and insects); specific
gri-environmental programs that support farmers in protect-
ng endangered species; and dead animals left in the pasture to
eed scavengers (mostly vultures). These practices were better
ntegrated in the food chain and therefore contributed to the main-
enance of the cycle of life.

Livestock, if rationally managed, is going to favor biodiversity. Live-
stock helps close the circle in trophic chains because it becomes
feed for wild animals that otherwise would not have other ways to
survive [FG sheep farmers, P5].

Where you see grazing cows, there are always starlings below,
and red kites appear when you cut the grass. [FG beef farmers,
P2]. Insects also benefit. It is all part of the trophic chain [FG beef
farmers, P1].

For the farmers, “gene pool protection” and “life cycle mainte-
ance” were connected and dependent on each other. “Gene pool
rotection” also affected the cultural service “education”, which
as related to the study of biodiversity.

The “aesthetic” property of the landscape was the most widely
ecognized cultural ecosystem service. For the farmers, the cul-
ural landscape was created by the livestock, and the farmers could
ntervene by modifying the landscape with fencing and by pro-
iding optimal grazing pressure, clearing forests and maintaining
eadows. This “aesthetic” property of the landscape was connected

o “recreation/tourism” because beautiful cultural landscapes and
nimals in pastures attract rural tourism.

Tourists appreciate landscapes where animals have been grazing,
but they do not know why. They get emotionally moved when they
go to the countryside and see a goat. It is like a fish bowl with or
without fish; if there are no animals, it is a bit disappointing [FG
beef farmers, P1].

Another direct effect of grazing animals on the attraction of
ourism was related to the maintenance of open forests and the cre-
tion of walking trails for hiking. The “spiritual experience” realized
y both farmers and visitors due to the enjoyment of landscapes
as also noted.

.2. Economic and social sustainability issues discussed by
armers

The farmers discussed approximately 12 highly interrelated
ustainability issues and associated some of them with only five
ractices (Fig. 3). In general, farmers were more concerned about
he policy/legal context than about other practices. The most dis-
ussed item was “agri-environmental schemes”; however, these

chemes were mainly discussed in connection with the “quality of
ife” of the farmer and his/her family because subsidies improved
he profitability of farming and contributed to the welfare of the
ousehold.
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Agri-environmental measures have been a big help for livestock in
the last six years; without them, we would not be here [FG sheep
farmer, P2].

Thanks to the subsidies, we could invest in machinery, and we could
progress [FG beef farmer, P2]. In the last 20 years, all prices went up
except our products, which is why we depend on subsidies; without
them, it would be impossible [FG beef farmer, P5].

The farmers also had several concerns about the way in which
agri-environmental schemes were designed; they heavily criticized
the horizontal distribution of premiums among farmers, indepen-
dent of the handicaps or marginal character of each farming system.

Agri-environmental subsidies should compensate our environmen-
tal work; there are people who do nothing and still get them. The
same policy for all does not work [FG beef farmer, P5].

It is necessary to differentiate according to the characteristics of the
activity and the area [FG sheep farmer, P2]. Initially, the subsidies
were targeted towards less-favored areas, but in fact they are dis-
tributed equally for all farmers, so less-favored areas will remain
the same [FG sheep farmer, P3].

The “legal framework” was  discussed in relation to two issues.
First, “wildlife conflicts” were discussed in reference to hunting
regulations and conservation policies; for example, the prohibi-
tion of wild boar hunting out of season increases crop damage and
economic losses caused by the growth of the boar population. Sec-
ond, the farmers discussed how the rights to use some “communal
grasslands” were badly managed (short-term rights and prohibited
areas), with negative effects on the availability and maintenance of
grazing infrastructures.

Zoning and fencing of pastures was  discussed for a long time.
Zoning helped avoid problems with other farmers using “commu-
nal grasslands”, but the farmers demanded access to larger grazing
areas and further regulation (long-term rights) to facilitate grazing
management and increase profitability. Fencing was  also discussed
with respect to economic and quality-of-life issues (see below).

“Profitability” was the most important item regarding farm eco-
nomics and was discussed relative to the “self-sufficiency” of a farm
(low dependence on external factors), “mechanization” (facilitated
and optimized labor), “fencing” (easier and more profitable man-
agement), and “grazing in mountains” (low feeding costs). Another
issue that was  important to farmers was the “use and price of
inputs”. For example, higher fuel consumption caused by mech-
anization decreased farm self-sufficiency, but farmers felt that
mechanization reduced waste and improved the management sys-
tem. Self-sufficiency was  also associated with “farm structure and
size” because the farmers thought that the size of the operation and
the stocking rate should be based on the area of land.

Regarding social issues, the farmers were highly concerned with
“wildlife conflicts”, which were affected by “diversity of crops”
(the diversity attracted wild boars and increased damage) and
“animals grazing in mountains”, which were occasionally hunted
by feral dogs. Other relevant social issues were the “quality of
life” (mentioned many times during discussions) and “labor condi-
tions” of farmers relative to fencing, mechanization, animal grazing
in mountains, and crop diversity; these practices involve lower
demands for labor and easier labor organization.

In the socio-economic context, “rural development” was  posi-
tively associated with self-sufficient farms because self-sufficient
farmers were considered profitable and resilient.

Additionally, the farmers discussed different issues of sus-

tainability, such as the effects of the CAP”, “price of outputs”,
“diversification of production”, “farm continuity” and some “ethical
aspects of food production”. However, the farmers did not connect
these issues to other items.
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gures  is proportional to the time that each item was discussed during the focus gro
r  between different sustainability issues, as expressed by the focus group participa

.3. Ecosystem services discussed by nonfarmers

The nonfarmers also discussed several ecosystem services (13)
ssociated with agricultural practices (13), but the duration of the
iscussions varied among items, with much more time dedicated
o discussions of food quality, the aesthetic value of the landscape
nd other cultural services. In contrast to the farmers, the non-
armers associated particular practices with only one (rarely two)
cosystem service (Fig. 4) or sustainability issue.

The most discussed item was the provision of “quality foods”,
hich nonfarmers considered to be affected by three practices:

eduction in the use of drugs, proper (natural) feeding of animals,
nd ethical production with concern for animal welfare (animals
iving outdoors, grazing and walking around).

The quality of meat is correlated with the quality of the animal’s
life. The quality of the feed is different [FG consumer association,

P2]. A mountain lamb is different from one that is cramped in the
feedlot and that has never eaten grass but just concentrates and is
given a lot of medicines [FG consumer association, P4].
s between agricultural practices and economic/social sustainability. The size of the
he arrows indicate effects between agricultural practices and sustainability issues,

Another provisioning service that was discussed for a shorter
duration was  “genetic resources”, particularly with respect to the
importance of the use of and preservation of native species and
varieties. The nonfarmers briefly discussed the provision of “medic-
inal resources” but did not connect “medicinal resources” to any
particular practice or other ecosystem service.

The regulating services were not discussed in depth by the non-
farmers. The most important service was  the prevention of forest
fires, which was  connected to grazing in the mountains and using
communal pastures. The nonfarmers discussed that allowing ani-
mals to eat shrub biomass was  a more cost-effective prevention
tool than the mechanical clearing of shrubs and that communal
pastures were easier to manage and guaranteed that all pastures
are grazed. Optimal grazing pressure also affected “waste manage-
ment” because manure was  integrated into the local environment,
affecting “soil fertility” through natural composting.
In farms where the stocking rate is in accordance with the envi-
ronment, there is an equilibrium by which animals feed on pasture
and give composted fertilizer back to nature in the form of manure
[FG teachers, P2].
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s  proportional to the time that each item was  discussed during the focus groups
etween different ecosystem services, as expressed by the focus group participants

“Soil fertility and erosion prevention” could also be affected by
he overexploitation of resources, which could eventually lead to
esertification.

“Gene pool protection” was the most discussed supporting
ervice among nonfarmers and was affected by three different
ractices: optimal grazing pressure that favored the coexistence
f species; carcasses of dead animals left in the pastures to feed
cavengers; and a high diversity of crops to provide feed for birds.
Life cycle maintenance” was discussed in connection to small-
cale farming because the nonfarmers thought that small farms
aintained more balanced nutrient cycles.

It is very important to close cycles; a small number of animals in a
small territory can do so with the help of the local biodiversity [FG
consumer association, P1].

For extended periods, the nonfarmers discussed cultural ecosys-
em services in bundles. Among these services, the most important
ne was the “aesthetic” value of landscapes. According to the non-
armers, this service was affected by four practices: avoiding the

verexploitation of pastures (to prevent desertification); grazing
n the mountains (to create and maintain meadows); maintaining
raditional buildings (to provide shelters, water points, and pop-
ships between agricultural practices and ecosystem services. The size of the figures
arrows indicate effects between agricultural practices and ecosystem services, or

ular architecture, among others); and freely grazing animals (to
enhance the quality of the landscape and to make it more beautiful
with animals). The freely grazing animals evoked a type of “spir-
itual experience” for some nonfarmers who  valued close contact
with the animals.

Finding animals in the countryside is a primary contact with other
mammals that helps you to know yourself and makes you think.
There is not a single child who does not get excited in front of an ewe,
pig, or goat [FG teachers, P7]. Seeing animals in the countryside
makes you think differently; they do not go with an engine, but they
go on their own with a movement you do not control, and that is
striking to us [FG teachers, P8].

The “aesthetic” landscape affects “recreation and tourism”
because tourists are attracted to beautiful landscapes. This service
was also connected to the provisioning service of “raw materials”
for mushroom picking, which is very popular in this area, and to
“culture and art” through local gastronomy. Gastronomy was also
related to food quality and occupied a central role in the local cul-

tural heritage.

Extensive livestock encompasses higher quality differentiated prod-
ucts. When I travel, the first thing I look for is gastronomy and local
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quality products, and it is better if they come from a small farmer
[FG consumer association, P3]. The best is to know how they make
it and that they tell you face to face; quality labels do not guarantee
anything [FG consumer association, P7].

“Culture and art” was also related to “education” through local
istory.

.4. Economic and social sustainability issues discussed by
onfarmers

The nonfarmers discussed approximately eight issues of sus-
ainability and five related practices (Fig. 5). The nonfarmers cared

ore about general socio-economic issues centered on farming,
articularly “rural development”, than farmers did. The nonfarm-
rs believed that direct marketing helped avoid intermediaries,
enefited farmers and consumers and promoted rural activities.
ther issues of sustainability, such as “legal framework” (referring

o rural development regulations), “agro-environmental schemes”
affected the “prices of outputs” because subsidies contributed to
heap food products) and economic “diversification” (other jobs
ncreased village activity and wealth), were also related to rural
evelopment. “Ethical production” was discussed in terms of the
eneral model of agriculture and how food is produced and was
ery important, but the nonfarmers did not connect “ethical pro-
uction” to any other factor affecting sustainability.

Regarding social issues at the farm level, nonfarmers had dif-
erent views of “wildlife conflicts” and were concerned that the
rohibition of leaving carcasses in pastures was the primary rea-
on why scavengers suffered from hunger. Another difference in
pinion occurred for the installation of fences that impeded wildlife
ovement. The nonfarmers noted that a greater number of species,

ncluding foxes, birds of prey, wolves and bears were affected than
he farmers. In general, the nonfarmers supported greater wildlife
onservation efforts. The nonfarmers also thought that the “labor
onditions” of farmers were worse than the farmers themselves
hought; thus, they defended the development of cooperatives to
ptimize labor, create spare time for weekends and holidays, and
ncrease the use of portable electric fences to facilitate livestock

anagement.
Regarding economics, farm “profitability” was noted many

imes but was not discussed in detail. Typically, in relation to mar-
et prices, the need to diversify the economic activities of farms
ffected profitability. To the nonfarmers, crop diversity, the cre-
tion of cooperatives and the use of native species all contributed to
igher incomes. Simultaneously, low agricultural income affected
farm diversification” because low profitability promoted off-farm
ctivities and eventual farm abandonment.

Some issues were discussed without any connections to other
tems. Particularly relevant was the CAP because although some
onfarmers thought that subsidies were too high, most nonfarmers
xpressed their support. All participants were critical of the imple-
entation and monitoring of the policy because of multiple frauds

nd scandals and a lack of accountability.

Premiums can be dangerous. The CAP has done good things but
also has failed considerably. There is too much fraud that we need
to prevent [FG technicians, P7].

Who  should pay the subsidies? We  all should. But we are tired of
how public money is distributed [FG teachers, P8]. The subsidies

should result in improvement of production while respecting the
environment [FG teachers, P6]. They should be given to those who
do the right thing. Controls exist, but they are not effective [FG
teachers, P4].
licy 59 (2016) 130–142

4. Discussion and concluding remarks

The number of FGs and stakeholders in this study was limited;
however, statistical inference was  not our intention. By properly
selecting cases to study, our goal was  to uncover underlying princi-
ples and patterns in the perceptions and reasonings of stakeholders
and to contribute to scientific knowledge and development with
the generalization of results, sensu Flyvbjerg (2006). With the FGs
we gained an in-depth understanding of the range of ideas and feel-
ings of individuals regarding agricultural practices, environmental
effects and related issues of sustainability in HNV farmland and
illuminated differences in perspective between the groups of indi-
viduals (Rabiee, 2004). Two  contrasting types of individuals were
considered in our study: nonfarming citizens who predominantly
fund agri-environmental policies and farmers who receive subsi-
dies and are responsible for implementing agricultural practices.
We did not find many differences between the two FGs of farm-
ers; however, some differences related to degree of familiarity and
certain concerns and interests were observed among the FGs of
nonfarmers. The representatives of the consumer association were
more concerned about the quality of food products and were par-
ticularly critical of the agri-food system. The participants working
in education showed greater interest in the cultural ecosystem ser-
vices of agriculture, i.e., education, culture and art.

The use of different samples of farmers (e.g., those working in
industrial farming systems located in favored areas) would likely
have rendered different results, particularly in terms of policy
design and implementation. In addition, the groups of nonfarmers
that were involved in the FGs were limited and were not represen-
tative of the general population. The selection of the groups was
based on level of formal education and degree of familiarity with
the topic to assure the usefulness of the exercise. We recognize
that the “average” citizen probably knows very little about farm-
ing. However, we  believe that the main findings of this study may  be
relevant in similar regions in Europe. For example, Morgan-Davies
and Waterhouse (2010) demonstrated that, despite differences
between interest groups, people in Scotland preferred local eco-
nomics linked to the land, and recommended policies that focused
on biodiversity and tourism rather than on forestry and wild land. In
addition, Lamarque et al. (2011) analyzed the perceptions of differ-
ent stakeholders (experts and farmers) on ecosystem services and
related farming practices in three mountain areas and found differ-
ences (importance of market services for farmers and nonmarket
for experts) and common views (importance of aesthetics).

The classification of subcategories during content analysis was
another limitation that could mask the multiple interrelations
among the subcategories. The items of different subcategories
were frequently discussed in bundles, i.e., mixed with discus-
sions of agricultural practices, environmental effects and diverse
socio-economic issues at various spatial scales. Additionally, we
represented the weights of the different items as proportional to the
times of discussion. In certain FG settings this assumption might not
be appropriate, e.g., confused points and disagreements or negotia-
tions, which could be discussed at length. Nevertheless, our FG was
exploratory, and it was clear that participants largely discussed top-
ics they were familiar with and gave importance to. Therefore, we
are confident that the graphic representation reflected the primary
links among items and the relative importance according to partici-
pants. In this section, we focus on the findings that have the greatest
importance to ecosystem service valuation and policy design for
HNV farmland areas.

A first consideration is the gap that appears to exist concern-

ing the term “ecosystem service”, with academia on one side and
farmers and general society on the other. Despite the increasing
use of the concept to link the functions of ecosystems to human
wellbeing, the final beneficiary, the lay citizen, is not yet aware of
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f  the figures is proportional to the time that each item was  discussed during the fo
ssues, or between different sustainability issues, as expressed by the focus group p

his new term or its meaning. As Fisher et al. (2009) state, there is
n obvious need to communicate scientific information to the pub-
ic; the use of the concept of ecosystem services requires a clear
efinition and understanding by the public. Most participants in
he FGs demonstrated an implicit and intuitive recognition of the
cosystem services derived from HNV agriculture, but the concept
f ecosystem services must be assimilated by society with an under-
tanding of the different perspectives held by stakeholders to be
seful in policy design (Hauck et al., 2013). Combining the ecosys-
em services concept with other related concepts that are more
asily understood, such as the concept of multifunctional agricul-
ure, which places the farm and agricultural activity at the center
f its definition, could facilitate this assimilation process (Bernués
t al., 2015).

Second, a rigid top-down ecosystem service classification might
ot be helpful because of multiple interactions among components,
he diversity of management regimes, and perceptions of beneficia-
ies (Fisher et al., 2009), which could place value on the additional
eatures of agroecosystems. For example, for food quality, society
in our case, farmers and nonfarmers) clearly perceived differences

n food quality characteristics as a distinct result of the European
NV areas. This key provisioning service is currently missing in the
cosystem service framework. The provision of quality food was
he most frequently discussed issue during the discussions with
nships between agricultural practices and economic/social sustainability. The size
oups. The arrows indicate effects between agricultural practices and sustainability
ants.

nonfarmers in relation to practices such as the “natural” feeding of
animals, the absence or reduction in drug use, and ethical produc-
tion, including animal welfare and wider ethical considerations of
the agriculture model and the food chain. The extrinsic attributes of
food products, those that do not depend on the physical and chem-
ical characteristics of the product but on the production system,
could also satisfy the expectations of consumers regarding health
and safety, knowledge of the origin and the production method or
ethical considerations (Bernués et al., 2003; Fernqvist and Ekelund,
2014). Moreover, people intrinsically link food quality to HNV agri-
culture; therefore, the concept of HNV farmland could be defined in
terms of physical characteristics and importance in conservation of
biodiversity and in terms of the different qualities of market goods
that HNV farmland provides to society.

Third, although farmers did not demonstrate spontaneous
knowledge of the ecosystem service concept, they showed a great
understanding of multiple ecosystem services and the agricultural
practices that influenced their delivery. In other words, farmers
hold rich mental concepts of ecosystem services although they are
not familiar with the formal terminology (Fischer and Young, 2007).

The farmers also established various interactions among these con-
cepts, which indicated a large capacity to recognize the complexity
of ecological processes in agroecosystems (Kelemen et al., 2013;
Martín-López et al., 2012). The most relevant agricultural practice
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Appendix A. Percentage of time and total time spent by
participants discussing each category of ecosystem services,
agricultural practices and sustainability
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as grazing pressure, which influenced key regulating services,
uch as waste management, soil fertility, erosion prevention, and
pecifically disturbance prevention (wild forest fires). In combina-
ion with other land use practices (correct use of forests, winter
se of pastures, and zoning of pastures), grazing affected key cul-
ural services, such as the aesthetic value of the landscape and
he possible use of the landscape for recreation and tourism. The
armers intuitively understood that an intermediate intensity level
f use of land could improve the delivery of multiple ecosystem
ervices (Huston, 1979), including biodiversity. Biodiversity was
nhanced with the ecological management of land (i.e., low use
f pesticides and fertilizers, as also observed by Smith and Sullivan
2014)), the diversification of crops, allowing the remains of ani-

al  carcasses to remain in grazing areas (key for the conservation
f avian scavengers (Margalida et al., 2011)), and the adherence to
pecific rules for implementing agri-environmental schemes that
ontribute to the protection of wild species. Notably, biodiversity
as indirectly related to farm self-sufficiency because farm self-

ufficiency resulted in a greater capacity to close nutrient cycles,
n accordance with one of the principles of agroecology (Dumont
t al., 2013).

A fourth consideration is the different perceptions of the farmers
nd nonfarmers concerning the relationships among HNV agricul-
ure, agricultural practices, ecosystem services and sustainability.
he farmers focused more on regulating ecosystem services (dis-
urbance prevention and soil fertility, among others), sustainability
t the farm level (mostly economic) and agri-environmental pol-
cy and other regulatory frameworks that directly affected their
ctivities. Generally, previous studies (Kelemen et al., 2013; Smith
nd Sullivan, 2014) have shown that the perceptions of farmers
re more closely related to their daily lives, particular interests
nd farming practices. The nonfarmers had less general knowl-
dge about ecosystem services and related practices; however, they
edicated a large amount of time to discussing a small number of
cosystem services, such as the provision of quality food prod-
cts (discussed above) and diverse cultural ecosystem services.
hese services were always discussed in bundles (Martín-López
t al., 2012), e.g., recreation and tourism were favored by the
esthetic properties of the landscape and by cultural and artistic
alues. Relative to wider economic and social sustainability issues,
he nonfarmers showed more general socio-economic concerns
han the farmers, e.g., concerning rural development, the abandon-

ent of agriculture, and the development of agri-food systems. A
lear divergence between farmers and nonfarmers was apparent in
iscussions of the relationships between farming and the conser-
ation of specific endangered species. The farmers were skeptical
r against conservation policies for conflicting species (predators)
nd favored the fencing of grazing areas; whereas, the nonfarmers
enerally had a favorable opinion of wildlife conservation and were
ritical of efforts to fence grazing areas.

Finally, we highlight some implications for policy design.
espite their differences, the farmers and nonfarmers both rec-
gnized the importance and necessity of social recognition of the
ublic goods delivered by HNV farmland. Both groups also agreed
hat farmers should be paid for providing ecosystem services
hrough the enactment of agri-environmental policies; however,
he farmers and nonfarmers were highly critical of the current
mplementation and monitoring of these policies within the CAP.
he distribution of budgetary resources, the design and imple-
entation of policy measures and the choice of instruments are

mong the main factors explaining the failure of the CAP for deliv-
ring public goods (Cooper et al., 2009). Previous research has

ndicated a need to regionalize and, if possible, individualize agri-
nvironmental schemes at the farm level (Rodríguez-Ortega et al.,
014). The participants in the FGs agreed that the disadvantages

ncurred in HNV farming should be compensated for according
licy 59 (2016) 130–142

to location. The farmers agreed that compensation should occur
according to a gradient of “marginality” defined by physical disad-
vantages, such as difficult climate, altitude, slope and remoteness.
Furthermore, outcome-oriented schemes based on region-specific
environmental targets were preferred by participants; this results-
based approach might increase efficiency and ensure that the
targeted ecosystem services are provided (Plieninger et al., 2012).
Currently, the agri-environmental schemes implemented in the
region are intricate and support farmers in a rather horizontal
manner, independent of location, and are based on numerous agri-
cultural practices that are sometimes difficult to monitor (e.g.,
grazing periods and number of grazing animals in remote areas)
or are questionable in terms of results (e.g., subsidies given to par-
ticular breeds without considering the grazing management of the
farm). The ability of farmers to understand the effects of agricultural
practices on ecological processes and the provision of ecosystem
services would guarantee that outcome-oriented policies can be
implemented and monitored.

During the discussions, ecosystem services were clearly
interwoven with the wider and more recognizable issues of sustain-
ability that referred to social and economic issues at various (farm,
local, and global) scales. The contributions of the ecosystem service
concept to sustainability is currently under debate. Some authors
claim that the concept of ecosystem services must integrate norma-
tive and transformative knowledge before it can play a significant
role in human-nature relations (Abson et al., 2014) or that the con-
cept of ecosystem services cannot encompass the complexity of the
multiple biophysical, socioeconomic and political challenges we
face (Norgaard, 2010). More pragmatic approaches point to major
research gaps, among which understanding the diversity of stake-
holders and their benefits and preferences for ecosystem services
should be a priority (Bennett et al., 2015). In this study, individuals
were able to express opinions toward various ecosystem services
and the relationships among them and with agricultural practices
that were well grounded in complex mental models, indepen-
dent of scientific terminology, as described by Fischer and Young
(2007). Therefore, systemic approaches applied to policy design
and implementation can have environmental and economic and
socio-cultural benefits, for example, enforcing the concept of HNV
farmland (Plieninger et al., 2012). Managing ecosystem services in
an integrated manner could also help minimize trade-offs among
them (de Groot et al., 2010; Raudsepp-Hearne et al., 2010), notably
between provisioning services (i.e., agricultural production) and
biodiversity. In summary, when applied to agroecosystems, the
ecosystem service framework should be embedded into wider
assessments of sustainability to increase the acceptance, adoption
and efficacy of agri-environmental policies.
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Table  A1
Percentage of time and time in minutes spent by participants discussing each cate-
gory of ecosystem services (two focus groups with farmers and three with citizens).

Farmers
n = 11

Citizens
n = 22

Total
n = 33

Provisioning 16,3 40,7 32,7
Food (meat and milk) 14,6 36,8 29,6
Water 0,7 0,0 0,2
Raw  materials (firewood, forage,
mushrooms)

1,0 3,3 2,6

Genetic resources 0,0 0,3 0,2
Medicinal resources 0,0 0,2 0,1
Ornamental resources 0,0 0,0 0,0

Regulating 24,2 7,5 12,9
Air  quality regulation 1,1 0,0 0,4
Climate regulation (incl. C seq.) 0,0 0,0 0,0
Disturbance prevention (forest fires) 17,5 3,6 8,2
Regulation of water flows 0,9 0,0 0,3
Water purification/waste
management

1,6 3,1 2,6

Soil  fertility/erosion prevention 3,0 0,8 1,5
Pollination 0,0 0,0 0,0
Biological control (pests) 0,0 0,0 0,0

Supporting 21,9 14,2 16,7
Lifecycle maintenance (nutrient
cycling, photosynthesis)

2,5 3,2 3,0

Gene pool protection (biodiversity
maintenance)

19,4 10,9 13,7

Cultural 37,6 37,6 37,6
Aesthetic (landscape/vegetation) 18,3 14,3 15,6
Recreation/tourism 11,7 4,2 6,7
Culture/art 0,1 7,4 5,0
Spiritual experience 3,9 7,2 6,1
Education/cognitive dev. 3,6 4,4 4,2

Total% 100,0 100,0 100,0
Time in minutes 26.55 54.42 80.97

Table A2
Percentage of time and time in minutes spent by participants discussing each
category of agricultural practices (two focus groups with farmers and three with
citizens).

Farmers
n = 11

Citizens
n = 22

Total
n = 33

Agricultural practices (ecosystem services) 57,6 73,1 64,1
Agro-environmental practices (CAP) 7,1 0,0 4,1
Animal carcasses 1,0 7,3 3,6
Avoid over-exploitation 0,0 2,5 1,1
Change of animal pathways and resting areas1,2 0,0 0,7
Correct use of the forest 2,1 0,0 1,2
Diversity of crops 2,2 5,5 3,6
Ecological management 3,4 0,0 2,0
Ethical production 6,4 11,2 8,4
Fencing (zoning) 7,8 0,0 4,5
Free  grazing animals 0,0 4,1 1,7
Good animal feeding 0,6 11,5 5,2
Good manure management 0,8 0,0 0,5
Grazing in the mountains 0,0 1,7 0,7
Implementing forestry regulations 0,1 0,0 0,0
Manage other natural resources 1,8 0,0 1,1
Optimal grazing pressure 17,9 9,6 14,4
Reduce use of drugs 0,0 11,2 4,7
Self-sufficiency 1,1 0,0 0,6
Small farms 0,0 1,7 0,7
Traditional buildings 0,0 4,4 1,9
Use  of communal pastures 0,0 1,2 0,5

Table A2 (Continued)

Farmers
n = 11

Citizens
n = 22

Total
n = 33

Creation of cooperatives 0,0 15,7 6,6
Direct marketing 0,0 1,0 0,4
Diversity of crops 4,3 2,2 3,4
Electric fences 0,0 5,8 2,4
Fencing (zoning) 12,0 0,0 7,0
Mechanization 10,6 0,0 6,2
Optimal grazing pressure 1,5 0,0 0,9
Use  of native species 0,0 2,2 0,9

Total% 100,0 100,0 100,0
Time in minutes 20.97 15.07 36.03

Table A3
Percentage of time and time in minutes spent by participants discussing each cate-
gory of sustainability issues (two focus groups with farmers and three with citizens).

Farmers n = 11 Citizens n = 22 Total n = 33

Economics (farm level) 27,4 9,6 19,0
Profitability 6,8 2,2 4,6
Use and price of inputs 5,5 0,2 3,0
Prices of outputs 4,1 4,3 4,2
Farm structure and size 1,9 0,2 1,1
Farm management:
self-sufficiency

3,1 0,9 2,1

Farm management:
diversification

4,3 1,9 3,2

Farm management: feeding
system

1,6 0,0 0,8

Social (farm level) 14,7 9,0 12,0
Labor/working conditions 2,2 1,9 2,1
Quality of life/satisfaction 0,8 0,5 0,7
Farm continuity (ageing
pop./succession)

3,6 2,0 2,8

Wildlife (and other) conflicts 8,1 4,7 6,5

Socio-economic context 12,5 44,1 27,4
Rural
development/abandonment

6,2 12,1 9,0

Quality of food products 3,0 13,4 7,9
Food safety 0,0 10,0 4,7
Food security 1,1 0,7 0,9
Ethical aspects of food
production
(industrialization, animal
welfare, etc.)

2,2 8,0 4,9

Policy/legal context 45,4 37,2 41,5
CAP 6,7 23,3 14,5
Agri-environmental schemes 18,9 4,0 11,8
Communal grasslands
(access, infrastructure, etc.)

5,7 0,6 3,3

Legal framework (sanitary
regulations/abattoirs)

14,1 9,4 11,9
Use  of native species 0,0 1,2 0,5

Winter use of pastures 4,1 0,0 2,4

Agricultural practices (sustainability) 42,4 26,9 35,9
Animals grazing in mountains 14,1 0,0 8,2
Total% 100,0 100,0 100,0
Time in minutes 92.45 82.70 175.15

References

Abson, D.J., von Wehrden, H., Baumgärtner, S., Fischer, J., Hanspach, J., Härdtle, W.,
Heinrichs, H., Klein, A.M., Lang, D.J., Martens, P., Walmsley, D., 2014. Ecosystem
services as a boundary object for sustainability. Ecol. Econ. 103, 29–37.

Bennett, E.M., Cramer, W.,  Begossi, A., Cundill, G., Díaz, S., Egoh, B.N.,
Geijzendorffer, I.R., Krug, C.B., Lavorel, S., Lazos, E., Lebel, L., Martín-López, B.,
Meyfroidt, P., Mooney, H.A., Nel, J.L., Pascual, U., Payet, K., Harguindeguy, N.P.,
Peterson, G.D., Prieur-Richard, A.H., Reyers, B., Roebeling, P., Seppelt, R., Solan,
M.,  Tschakert, P., Tscharntke, T., Turner, B.L., Verburg, P.H., Viglizzo, E.F., White,
P.C.L., Woodward, G., 2015. Linking biodiversity, ecosystem services, and
human well-being: three challenges for designing research for sustainability.
Curr. Opin. Environ. Sustain. 14, 76–85.

Bernués, A., Olaizola, A., Corcoran, K., 2003. Extrinsic attributes of red meat as

indicators of quality in Europe: an application for market segmentation. Food
Qual. Prefer. 14, 265–276.

Bernués, A., Riedel, J.L., Asensio, M.A., Blanco, M.,  Sanz, A., Revilla, R., Casasús, I.,
2005. An integrated approach to studying the role of grazing livestock systems

http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0005
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0010
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0015
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020


1 se Po

B

B

B

B

B

B
C

D

E

E

F

F

F

F

G

H

H

H
I

K

K

K

L

L

L

integrating the concept of ecosystem services and values in landscape
planning, management and decision making. Ecol. Complexity 7, 260–272.
42 A. Bernués et al. / Land U

in the conservation of rangelands in a protected natural park (Sierra de Guara,
Spain). Livest. Prod. Sci. 96, 75–85.

ernués, A., Ruiz, R., Olaizola, A., Villalba, D., Casasús, I., 2011. Sustainability of
pasture-based livestock farming systems in the European Mediterranean
context: synergies and trade-offs. Livest. Sci. 139, 44–57.

ernués, A., Rodríguez-Ortega, T., Alfnes, F., Clemetsen, M.,  Eik, L.O., 2015.
Quantifying the multifunctionality of fjord and mountain agriculture by means
of  sociocultural and economic valuation of ecosystem services. Land Use Policy
48,  170–178.

ignal, E.M., McCracken, D.I., 2000. The nature conservation value of European
traditional farming systems. Environ. Rev. 8, 149–171.

oogaard, B.K., 2009. The Socio-Cultural Sustainability of Animal Farming: an
Inquiry into Social Perceptions of Dairy Farming in the Netherlands and
Norway. University Wageningen, Wageningen.

oonstra, W.J., Ahnström, J., Hallgren, L., 2011. Swedish farmers talking about
nature – a study of the interrelations between farmers’ values and the
sociocultural notion of naturintresse. Sociol. Ruralis 51, 420–435.

ryman, A., 2012. Social Research Methods. Oxford university press.
ooper, T., Hart, K., Baldock, D., 2009. Provision of Public Goods Through

Agriculture in the European Union. Institute for European Environmental
Policy, London.

umont, B., Fortun-Lamothe, L., Jouven, M.,  Thomas, M.,  Tichit, M.,  2013. Prospects
from agroecology and industrial ecology for animal production in the 21 st
century. Animal 7, 1028–1043.

EA, 2004. High Nature Value Farmland: Characteristics, Trends and Policy
Challenges. European Environmental Agency, Copenhagen, p. 27.

lo, S., Kyngäs, H., 2008. The qualitative content analysis process. J. Adv. Nurs. 62,
107–115.

ernqvist, F., Ekelund, L., 2014. Credence and the effect on consumer liking of food
–  a review. Food Qual. Prefer. 32 (Part C), 340–353.

ischer, A., Young, J.C., 2007. Understanding mental constructs of biodiversity:
implications for biodiversity management and conservation. Biol. Conserv.
136, 271–282.

isher, B., Turner, R.K., Morling, P., 2009. Defining and classifying ecosystem
services for decision making. Ecol. Econ. 68, 643–653.

lyvbjerg, B., 2006. Five misunderstandings about case-study research. Qual. Inq.
12,  219–245.

arcía-Martínez, A., Olaizola, A., Bernués, A., 2009. Trajectories of evolution and
drivers of change in European mountain cattle farming systems. Animal 3,
152–165.

auck, J., Görg, C., Varjopuro, R., Ratamäki, O., Jax, K., 2013. Benefits and limitations
of  the ecosystem services concept in environmental policy and decision
making: some stakeholder perspectives. Environ. Sci. Policy 25, 13–21.

enle, K., Alard, D., Clitherow, J., Cobb, P., Firbank, L., Kull, T., McCracken, D.,
Moritz, R.F.A., Niemelä, J., Rebane, M.,  Wascher, D., Watt, A., Young, J., 2008.
Identifying and managing the conflicts between agriculture and biodiversity
conservation in Europe–A review. Agric. Ecosyst. Environ. 124, 60–71.

uston, M.,  1979. A general hypothesis of species diversity. Am.  Nat. 113, 81–101.
EEP, 2007. Final Report for the Study of HNV Indicators for Evaluation. Institute for

European Environmental Policy, London (p. 190).
eenleyside, C., Beaufoy, G., Tucker, G., Jones, G., 2014. In: IEEP (Ed.), High Nature

Value Farming Throughout EU-27 and Its Financial Support Under the CAP.
Institute for European Environmental Policy.

elemen, E., Nguyen, G., Gomiero, T., Kovács, E., Choisis, J.-P., Choisis, N., Paoletti,
M.G., Podmaniczky, L., Ryschawy, J., Sarthou, J.-P., Herzog, F., Dennis, P., Balázs,
K., 2013. Farmers’ perceptions of biodiversity: lessons from a discourse-based
deliberative valuation study. Land Use Policy 35, 318–328.

umar, P., 2010. The Economics of Ecosystems and Biodiversity: Ecological and
Economic Foundations. Earthscan, London.

amarque, P., Tappeiner, U., Turner, C., Steinbacher, M.,  Bardgett, R.D., Szukics, U.,
Schermer, M.,  Lavorel, S., 2011. Stakeholder perceptions of grassland
ecosystem services in relation to knowledge on soil fertility and biodiversity.
Reg. Environ. Change 11, 791–804.
amarque, P., Meyfroidt, P., Nettier, B., Lavorel, S., 2014. How ecosystem services
knowledge and values influence farmers’ decision-making. PLoS One 9,
e107572.

asanta-Martínez, T., Vicente-Serrano, S.M., Cuadrat-Prats, J.M., 2005. Mountain
Mediterranean landscape evolution caused by the abandonment of traditional
licy 59 (2016) 130–142

primary activities: a study of the Spanish Central Pyrenees. Appl. Geogr. 25,
47–65.

Lomba, A., Guerra, C., Alonso, J., Honrado, J.P., Jongman, R., McCracken, D., 2014.
Mapping and monitoring High Nature Value farmlands: challenges in
European landscapes. J. Environ. Manag. 143, 140–150.

Mace, G.M., Norris, K., Fitter, A.H., 2012. Biodiversity and ecosystem services: a
multilayered relationship. Trends Ecol. Evol. 27, 19–25.

Macnaghten, P., 2004. Animals in their nature: a case study on public attitudes to
animals, genetic modification and ‘nature’. Sociology 38, 533–551.

Margalida, A., Colomer, M.A., Sanuy, D., 2011. Can wild ungulate carcasses provide
enough biomass to maintain avian scavenger populations? An empirical
assessment using a bio-inspired computational model. PLoS One 6, e20248.

Martín-López, B., Iniesta-Arandia, I., García-Llorente, M.,  Palomo, I.,
Casado-Arzuaga, I., Amo, D.G.D., Gómez-Baggethun, E., Oteros-Rozas, E.,
Palacios-Agundez, I., Willaarts, B., González, J.A., Santos-Martín, F., Onaindia,
M., López-Santiago, C., Montes, C., 2012. Uncovering ecosystem service
bundles through social preferences. PLoS One 7, e38970.

Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being:
Synthesis. Millennium Ecosystem Assessment, Washington, DC, 137 pp.

Morgan-Davies, C., Waterhouse, T., 2010. Future of the hills of Scotland:
stakeholders’ preferences for policy priorities. Land Use Policy 27, 387–398.

Norgaard, R.B., 2010. Ecosystem services: from eye-opening metaphor to
complexity blinder. Ecol. Econ. 69, 1219–1227.

Oteros-Rozas, E., Martín-López, B., González, J., Plieninger, T., López, C., Montes, C.,
2013. Socio-cultural valuation of ecosystem services in a transhumance
social-ecological network. Reg. Environ. Change, 1–21.

Plieninger, T., Schleyer, C., Schaich, H., Ohnesorge, B., Gerdes, H.,
Hernández-Morcillo, M.,  Bieling, C., 2012. Mainstreaming ecosystem services
through reformed European agricultural policies. Conserv. Lett. 5, 281–288.

Rabiee, F., 2004. Focus-group interview and data analysis. Proc. Nutr. Soc. 63,
655–660.

Randall, A., 2002. Valuing the outputs of multifunctional agriculture. Eur. Rev.
Agric. Econ. 29, 289–307.

Raudsepp-Hearne, C., Peterson, G.D., Bennett, E.M., 2010. Ecosystem service
bundles for analyzing tradeoffs in diverse landscapes. Proc. Natl. Acad. Sci. U. S.
A.  107, 5242–5247.

Reimer, A.P., Thompson, A.W., Prokopy, L.S., 2012. The multi-dimensional nature of
environmental attitudes among farmers in Indiana: implications for
conservation adoption. Agric. Hum. Value 29, 29–40.

Riedel, J.L., Casasús, I., Bernués, A., 2007. Sheep farming intensification and
utilization of natural resources in a Mediterranean pastoral agro-ecosystem.
Livest. Sci. 111, 153–163.

Riedel, J.L., Bernués, A., Casasús, I., 2013. Livestock grazing impacts on herbage and
shrub dynamics in a Mediterranean Natural Park. Rangel. Ecol. Manag. 66,
224–233.

Robson, C., 1993. Real World Research: A Resource for Social Scientists and
Practitioners-Researchers. Blackwell Massachusetts.

Rodríguez-Ortega, T., Oteros-Rozas, E., Ripoll-Bosch, R., Tichit, M.,  Martín-López, B.,
Bernues, A., 2014. Applying the ecosystem services framework to
pasture-based livestock farming systems in Europe. Animal 8, 1–12.

Smith, H.F., Sullivan, C.A., 2014. Ecosystem services within agricultural
landscapes-farmers’ perceptions. Ecol. Econ. 98, 72–80.

Stewart, D.W., Shamdasani, P.N., Rook, D.W., 2007. Analyzing focus group data. In:
Focus Groups: Theory and Practice. Sage.

Vatn, A., 2009. An institutional analysis of methods for environmental appraisal.
Ecol.  Econ. 68, 2207–2215.

Yin, R.K., 2009. Case Study Research: Design and Methods, 4th ed. SAGE
publications, California.

Zhang, W.,  Ricketts, T.H., Kremen, C., Carney, K., Swinton, S.M., 2007. Ecosystem
services and dis-services to agriculture. Ecol. Econ. 64, 253–260.

de Groot, R.S., Alkemade, R., Braat, L., Hein, L., Willemen, L., 2010. Challenges in
van Oudenhoven, A.P.E., Petz, K., Alkemade, R., Hein, L., de Groot, R.S., 2012.
Framework for systematic indicator selection to assess effects of land
management on ecosystem services. Ecol. Indic. 21, 110–122.

http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0020
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0025
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0030
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0035
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0040
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0045
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0050
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0055
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0060
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0065
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0070
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0075
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0080
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0085
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0090
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0095
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0100
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0105
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0110
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0115
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0120
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0125
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0130
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0135
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0140
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0145
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0150
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0155
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0160
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0165
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0170
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0175
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0180
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0185
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0190
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0195
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0200
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0205
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0210
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0215
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0220
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0225
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0230
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0235
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0240
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0245
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0250
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0255
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0260
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0265
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270
http://refhub.elsevier.com/S0264-8377(15)30255-6/sbref0270

	Agricultural practices, ecosystem services and sustainability in High Nature Value farmland: Unraveling the perceptions of...
	1 Introduction
	2 Methodology
	2.1 Characteristics of the study area
	2.2 Focus groups
	2.3 Analysis of information

	3 Results
	3.1 Ecosystem services discussed by farmers
	3.2 Economic and social sustainability issues discussed by farmers
	3.3 Ecosystem services discussed by nonfarmers
	3.4 Economic and social sustainability issues discussed by nonfarmers

	4 Discussion and concluding remarks
	Acknowledgments
	Appendix A Percentage of time and total time spent by participants discussing each category of ecosystem services, agricul...
	References


