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a  b  s  t  r  a  c  t

Modern  livestock  farming  systems  typically  stand  out  in terms  of  production  efficiency  and  chain  integra-
tion.  However,  the  legitimacy  of animal  production  systems  is  currently  being  questioned,  due  to social
and  ecological  concerns.  The  term  ‘careful’  livestock  farming  has been  coined  to reflect  a  production  sys-
tem that  addresses  this  broader  range  of  concerns.  In  this  paper  we  argue  that  although  the  term  ‘careful’
provides a useful  starting  point  to bind  together  a diversity  of  concerns  that  require further  attention,
it  lacks  action-ability  unless  its meaning  is  further  substantiated.  Such  substantiation  is important  to
provide  more  concrete  action  perspectives  both  in  relation  to  consumers  as well  as  the diverse  group  of
other stakeholders  involved.

First,  the term  careful  is  analysed  from  the  perspectives  of consumer  psychology,  ethics,  and  organiza-
tional  science,  showing  a high  level  of  agreement  on the underlying  dynamics  and  layers  of the  concept.
The  resulting  insights  are  integrated  into  a pragmatic  map  with  social  and  temporal  dimensions,  com-
bined  with  three  basic  questions:  (1)  what  levels  of  psychological  distance  are  taken  into  consideration
when  designing  farming  practices?  (2), what  are  the concrete  farming  system/product  features  and  their
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ialogue benefits?,  and (3) how  are  the benefits  distributed  over  the  levels  of  psychological  distance?  The  map
and  questions  help  to substantiate  the different  meanings  of  ‘careful’  when  used  in  relation  to  animal
production.  We  conclude  with  exploring  actions  for achieving  careful  livestock  farming  and  argue  that
delineating  and  articulating  concrete  meanings  of the  term  is a condition  for  reflection  and  strategy

formulation  in  multi-stakeholder  dialogues.

© 2013 Royal Netherlands Society for Agricultural Sciences. Published by Elsevier B.V.
 All rights reserved.
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. Introduction

The success of current day livestock farming largely depends
n its high level of chain integration and successful optimization
f the production process in economic terms. However, despite
ts production efficiency and its contribution to the (inter)national
conomy, in the past decades, the legitimacy of dominant inten-
ive animal production systems has become subject of debate
y stakeholders across the chain, particularly in relation to the
ide effects or externalities that it causes, including animal wel-
are and environmental impacts [1–5]. Emerging concerns relate
ell beyond the (production) economics of the sector and call for

eflection on the system as it currently operates. The term ‘care-
ul livestock farming’ has been coined to reflect this development
6].

However, although there is general recognition among stake-
olders that the livestock production systems should be changed,
he term ‘careful’ at best indicates a general direction and not a
lear road map  on how to achieve it. Scrutinizing the word ‘care-
ul’ shows that it has multiple interpretations, comparable to other
ashionable terms like ‘sustainable’ or ‘responsible’. They are what
we Pörksen [7,8] refers to as ‘plastic words’: language that due

o high levels of abstraction, malleability, and overall positive -
lmost appeasing- connotation, carries an inherent risk of vague
r blurred meaning though displacing of more precise content.
erms like ‘careful livestock farming’ notably inspire discussion
nd progress–as is evident from the current special issue. How-
ver, as Pörksen points out, the lack of denotation of the word

careful’ can potentially disturb stakeholder dialogues because it
eads to conversation partners talking about quite diverging things

ithout noticing. Because different stakeholders enter the debate
ith different interests and worldviews, they may  develop (inher-

ntly valuable) variations in interpretation of the term careful.
his can possibly lead to pseudo-consensus and, ultimately, peo-
le abandoning the debate disappointedly, because they see too

ittle progress. Though the concept ‘careful’ has brought stakehol-
ers in the livestock farming network together in search for a way
o deal with societal concern, it thus requires further substanti-
tion. In this article, we will break down the notion of careful
ivestock farming and show that, though a diversity of interpre-
ations exist, a clear structure underlies the term. Understanding
his structure, that consists of multiple layers of meaning drawing
n the dimensions of a social dilemma, allows for more systematic
nd precise operationalization of the term ‘careful’ in conversa-
ions. This can help stakeholder coalitions to engage in dialogues
irected towards achieving more careful livestock farming sys-
ems.

Leading up to our main argument, we explore underlying ten-
ions and tendencies that are in play when aiming for carefulness,
rawing on insights from the fields of consumer psychology, ethics
nd organizational science. We  chose these fields because the
ebate on the status quo of livestock production is rooted in soci-
tal (consumer) concerns, that are often ethical in nature, and
hat require stakeholders (organizational members) throughout
he animal farming network to rethink the system. We  subse-
uently integrate these insights, to form a pragmatic map  combined
ith three basic questions one can ask to help substantiate the

ange of meanings of the ‘careful’ in careful livestock farming. In
he conclusion section, we explore recommendations for actions to
chieve the aimed-for carefulness, taking both optimistic as well
s opportunistic views of consumers into account, and show that
he proposed map  and questions can be applied as a tool for self-

nalysis and stimulation of stakeholder dialogue. By doing so, we
im to bring more clarity and depth to the debate on livestock farm-
ng, and provide an incentive for actions beyond uttering plastic

ords.
nal of Life Sciences 66 (2013) 23– 31

2. Tensions and tendencies: insights from relevant fields of
study

In this section, we draw on insights from the fields of consumer
psychology, ethics, and organizational science, to understand the
dynamics leading to multiple interpretations of careful livestock
farming. From different angles, these fields of study have developed
concepts that indicate that this dynamics is imbedded in several
(interrelated and partially overlapping) tensions and tendencies,
related to the ways human beings are wired.

2.1. Careful livestock production and the consumer choice

Research on consumer judgement and choice, largely builds
from a so-called multi-attribute utility perspective. This perspec-
tive, originating from the work of the economist Lancaster [9], but
further developed in psychology, assumes that consumers do not
derive utility from products, concepts or systems per se, but rather
from the features or attributes that characterize the concept, and
the benefits or consequences inferred from these features [10,11].
This is reflected in the popular statement “consumers do not derive
utility from a drill, but rather from the hole in the wall that it
produces”. Regarding livestock production systems, examples of
features (’what it is’) are price per kilogram meat, square metres
per animal, hours of day light, and CO2-emmisons, while benefits
(’what it delivers’) are interpretations of the effects of these fea-
tures, e.g. on costs in relation to spending budgets, product quality,
animal welfare and the environmental impact. The inferred bene-
fits have value to the consumer to the extent that they help facilitate
consumer goals as part of their motivational structure [12]. Moti-
vational structures have stable components (related to personality,
education, culture, and value structures), but also dynamic com-
ponents (due to temporary (de-)activation, e.g. as a result of goal
priming). Goal priorities therefore may  vary between individuals
(depending on personal characteristics), as well as within indi-
viduals (as a result of situational cues). In the context of careful
livestock production, this implies that, how the notion of ‘careful’
gets framed in terms of features and benefits, will be crucial for the
meaning and motivational power the consumer derives from it.

Consumer goals can thus be diverse, as can be benefit percep-
tions. But an important distinction can be made between so called
‘experience attributes’, or benefits that deliver immediate rein-
forcement and can be personally verified by the consumer at the
very moment of consumption (e.g. convenience, taste, price), and
the so called ‘credence attributes’, or benefits that do not mani-
fest themselves locally or immediately and thus cannot easily or
unambiguously be verified by the individual consumer (e.g. health-
fulness, animal welfare quality, environmental impact) [13]. The
latter type of benefits–that are probably more central to the concept
of careful livestock farming–, often are rather abstract, uncertain,
and relate to remote locations, to others, or to a later moment in
time [14].

Construal level theory [15] integrates these observations into
the concept of psychological distance. Psychological distance is the
extent to which a situation is perceived as part of the ‘here and
now’, the direct experience of individual decision making. Two
observations are central to construal level theory: (1) if an event
or situation is (not) part of the here and now it is psychologically
represented at a low (high) level of construal, and (2) an individual’s
benefit priorities (among many other factors) in the choice process
differ as a result of how the concept or event is psychologically
construed. At low levels of psychological construal, decisions are

dominated by aspects of the situation that relate to practical feasi-
bilities (such as price and convenience) of the behaviour, whereas
at higher levels of psychological construal, evaluation and decision
making are dominated by desirabilities (such as healthfulness and
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roader ecological and social impact) of the behaviour [16]. Also,
ecause pros of behaviour are superordinate to cons inherent in
ehaviour, practical hindrances at low level of construal (such as
rice, convenience, and taste) get higher priority in low construal
ontexts (at the actual moment of choice) whereas more abstract
enefits get more priority in abstract, higher level decision making
ituations (such as the expression of preferences and intentions
ather than actual behaviour). Construal level theory can thus be
sed to help explain the intention–behaviour gap when it comes
o socially desirable behaviours (e.g. related to careful livestock
arming). Expressions of intentions differ from actual behaviour,
ecause they represent different levels of psychological construal.
here abstract desirabilities (such as taking care of the effect on

thers and across longer time span) are more prominent in abstract
udgments, they easily get overshadowed by practical feasibilities
n the low level psychological construal that is central in actual
ecision contexts. This is described well by the saying ‘the road to
ell is paved with good intentions’: good intentions may  very well
e there and be sincere, but they simply struggle to come to the
orefront when it really matters–in low construal choice situations.

These inner tensions also form the core of the social dilemma
heory [17,18]. According to this important stream of thought,
hen presented with a livestock farming related purchasing choice,

onsumers are faced with two basic underlying conflicts of inter-
st: (1) a social conflict between individual and collective interests,
nd (b) a temporal conflict between short and long term interest.
esearch regarding the temporal conflict shows that ‘on average’,
ime delayed benefits (future outcomes) are likely to be discounted
ompared to sooner outcomes [19], though systematic differences
xist between consumers in terms of the stable personality char-
cteristic of ‘Consideration of Future Consequences’ [20]. In other
ords, some consumers do chronically incorporate future conse-

uences more strongly into their decision making (see [21] for a
eview). Similarly, research regarding social conflict indicates that
enefits accruing to others rather than the self are being discounted
ith increasing social distance, and are a stronger determinant of

hoice with higher levels of social identification in terms of similar-
ty in goals and achievements [22]. However, again there are clear
nd consistent individual differences between consumers depend-
ng on their value structure, with pro-social (transcendent) value
tructures reducing the social discounting compared to pro-self
self enhancement) value structures [23].

This, and research in the context of animal welfare (e.g. [24–26])
uggests that broadly three segments of consumers may  be distin-
uished:

. A segment of consumers that is concerned about negative
externalities of meat production and consumption. For these
consumers, carefulness in livestock production may  be a benefit
in and of its own right, also in relation to their transcendental,
pro-social value structure and potentially their high level of con-
sideration of future consequences. These ‘concerned’ consumers
are best characterized by a moral lifestyle as they already con-
sider longer term impact on society as a whole in their decision
making.

. A segment of consumers that do not perceive current livestock
systems as problematic. These consumers may  be relatively
difficult to convince by concepts like careful livestock produc-
tion, simply because the social and longer term consequences
have chronically low priority in relation to their dominant
goal structures. For these consumers, the immediate grati-
fication of self-interest is the most important guidance of

behaviour, probably due to pro-self value orientations and low
levels of the personality characteristic ‘Consideration of future
consequences’. These ‘not concerned’ consumers are best char-
acterized by an opportunistic lifestyle. Careful livestock will thus
nal of Life Sciences 66 (2013) 23– 31 25

have to ‘travel’ on other perceived self-enhancement (like taste
and appearance) rather than pro social goals.

3. The third segment (and probably the largest one) is the middle-
segment consisting of consumers that are moderately concerned
about animal production. Consumers in this segment will con-
sider both direct personal need gratification and longer term
societal interests, and be willing to make compromises to
a certain point. This segment experiences a certain level of
ambivalence about these different benefit levels, but needs to
be facilitated to express those societal concerns also in actual
choice behaviour. It is this segment of ‘moderately concerned’
consumers that provides the greatest potential for the advance-
ment of an economically viable (in terms of purchase behaviour)
careful (in terms of societal impact) livestock production.

So, from a consumer psychology perspective, how careful
is being operationalized in terms of features and benefits is
crucial for consumer interpretation, evaluation and behaviour.
How consumers interpret benefit inferences and prioritize differ-
ences between animal production systems/products, differs both
between and within consumer segments, based on the time of man-
ifestation (immediate or time-delayed) and the beneficiary of the
benefit (the self or others at different social distances). A small part
of consumers chronically takes longer-term social impacts of their
behaviour into account, but when not facilitated, the largest part of
consumers (’not concerned’ and ‘moderately concerned’) will most
likely act opportunistically in purchase situation.

2.2. Worldviews and the layered nature of deliberating moral
consideration

To explore possible meanings of ‘careful’, one could turn to the
field of ethics to find different views on whom or what to take
‘care’ of. Normative in character, the field of ethics appeals to the
human capacity for deliberate reasoning and assumes that progress
towards the empathic inclusion of others is possible - suggesting a
more optimistic view of human nature. Peter Singer [27] for exam-
ple contends that though altruism began as a genetically based
drive to protect loved ones and group members, it has developed
into a consciously deliberated choice with an expanding circle of
moral concern.

There are different viewpoints within ethics on the attribution
of moral standing (see [28] for a detailed discussion). In short, from
an anthropocentric ethical worldview, humans only have direct
responsibilities towards other humans, not towards animals or
the environment. This view can include indirect responsibilities
towards animals, namely when their welfare concerns other human
beings (they are then perceived to have only instrumental value
however, no intrinsic value). The inclusion of having responsibili-
ties towards future generations of humans is called anthropocentric
extensionalism. Other perspectives do assume humans to have
direct responsibilities towards natural objects other than humans.
In non-anthropocentric ethics, moral status is attributed to cer-
tain animals, sometimes to plants and lifeless objects as well. In
case of a hierarchy of moral status, where humans as well as other
beings have moral status, but humans are said to have more moral
status, the term ‘indirect anthropocentrism’ is used. Another devel-
opment of non-anthropocentric ethics can be seen at the shifting of
a focus on individual living beings towards a focus on collections or
‘wholes’, like species, populations, or ecosystems, which is called
holism.

Several theories of moral circles describe different ways of look-

ing at what or whom is of more or less moral value to us, the
circles being the boundary drawn around those entities in the world
deemed worthy of moral consideration. In his theory of concen-
tric circles, J.B. Callicott [29] describes an increase in attention for
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he collective. Callicott combines individualistic and holistic view-
oints by distinguishing between three societies that are positioned
round each other as concentric circles: according to him, humans
rst have responsibilities to other humans (’the society of people’),
hen to domesticated animals (’the mixed society of people and
omesticated animals’), and finally also to animals living in the wild
’the biotic society’). The non-anthropocentric taking in account of
he whole (holism) in his theory is an addition to individualistic
iewpoints. This is one possible way for constructing a hierarchy of
xtending care.

Though Callicott’s crude trichotomy is instructive, research (e.g.
30]) suggests that in practice relational ties are more represen-
ative of the moral value that we assign to beings, like persons or
nimals, following the concentric circle theory of P.S. Wenz [31].
enz states that people have multiple moral circles, in which the

egree of consideration depends on the tightness of our relation-
hip with others and their function in our lives. When we have
ore intense and/or more frequent real or possible interactions
ith a being, we attribute a larger relative moral status to that

eing, positioning that being closer to the centre of the concen-
ric circles. Similar to Callicott, Wenz thus distinguishes an order
n ranks: according to him, from centre to outer layer our sense of
esponsibility decreases. Wenz’ theory shows another dynamic that
lays a role in the construction of what ‘careful’ livestock farming
ntails, based on people’s (perspectives on the) relationships that
hey have with animals and the environment, as well as with one
nother.

.3. Self-referentiality: the paradox of organization versus
nvironment

The debate on careful livestock farming involves a variety of
takeholders throughout the animal production network: con-
umers, producers, retailers, NGOs and policy makers - and the
elationships among them. Viewing these stakeholders as organiza-
ional members, we can turn to organizational science for relevant
nsights. The success or failure of the rethinking of a system and
he lifting of the debate towards a constructive, transcendental
ialogue [32], according to organizational theory, depends greatly
n the participants’ ability to be aware of and transcend self-
eferentiality [33].Self-referentiality refers to the characteristic of
eople and organisations to perceive the environment in such a
ay that it confirms one’s identity, without being aware of doing

o. The tendency to be self-referential impedes the concretizing of
he term ‘careful’, and thus serves as a third useful concept on our
uest to substantiate ‘careful livestock farming’.

In his book ‘Images of Organization’, Gareth Morgan [34]
escribes the human tendency to be self-referential as a deep
ystemic force to reproduce oneself through one’s own  perspec-
ive. The level of awareness of this force, he argues, either locks
rganizations into the status quo or drives their transformation.
elf-referentiality should not be understood as simply a restriction
o the own perspective - if one focuses on a single perspective,
hile being aware of and remaining open to the perspectives

f others, this would amount to (in itself applaudable) special-
sm; self-referentiality refers to being locked inside the normative
ramework of one’s own perspective, accompanied by a rejection
f the validity of deviating perspectives, without being aware of it
35]. The awareness of this tendency, that is linked with the con-
eption of one’s identity, determines whether one sees oneself as
eparate from what is seen as the environment or context, or can
ee the inextricable interconnectedness with it. Morgan takes the

olistic perspective to a higher level by suggesting that the idea of
eing a separate entity is a fallacy. Though recognizing how diffi-
ult it is for humans and organizations to relinquish earlier shaped
imited identities and strategies that may  have provided the basis
nal of Life Sciences 66 (2013) 23– 31

for past successes, he argues that in seeing how all labour force,
local, national and worldwide stakeholders, and even competition
and the natural environment, are really parts of the same pattern of
organization, it becomes possible to move toward an appreciation
of systemic interdependence.

In Morgan’s words: “The way  we  see and manage change
[including in livestock farming] ultimately is a product of how we
see and think about ourselves and consequently how we  enact rela-
tionships with the environment. The theory of self-referentiality
suggests that because of their capacities for self-reflection, organi-
zations, like individuals, have an opportunity to enact new, more
systemic identities that break the rigid boundaries between orga-
nization and environment, opening the way to more systemic
patterns of evolution. In the long run, survival can only be sur-
vival with, never survival against, the environment or context in
which one is operating. Organizations, like individuals, have to
appreciate that they are always more than themselves. New mind-
sets redefining boundaries to embrace customers, competitors,
and other significant elements of the environment are part of the
required trend.” ([36] pp. 255 - remark in brackets ours).

Looking at the issue at hand, self-referentiality fittingly explains
the continuation of differing interpretations of ‘careful’ and
diverging accompanying actions, through thinking that the own
perspective, strived-for values and actions at a given moment are
the ultimate deciders for what carefulness entails, and makes the
urgent need for a dialogue on the various aspects of careful between
all stakeholders in the livestock farming network even more clear.

2.4. Summary: Views of human nature and interrelatedness of
insights

The tensions and tendencies that we explored above, all influ-
ence our actions with regards to livestock farming as well as our
interpretations of ‘careful’. Consumer psychology models, rooted in
economics, show that for consumers, variation in animal farming
systems and related products are interpreted and get motivational
power (i.e. trigger action through goal activation) in terms of con-
crete features and benefits. Ample research in this field shows that
there is a gap between intention and behaviour, related to the goal-
driven tensions between short and long term, as well as between
individual and collective considerations. A main conclusion that fol-
lows from this, is that when push comes to shove (i.e. when making
purchasing decisions related to livestock production), the nature of
human beings is rather opportunistic. In contrast, a more optimistic
view of human nature is encountered in the field of ethics, where
it is argued that, due to the human capacity for deliberate reason-
ing, moral progress is possible. Several theories of expanding moral
circles highlight tensions between egocentric, anthropocentric and
holistic ideals or assigning moral value to the relationally proximate
and distant. Another important tendency that we have explored,
pointed out in the field of organizational science, is the tendency
to be self-referential, as opposed to what we could call open-
mindedness to integrate the perspectives of others and include our
environment.

The views we  described also show much overlap and inter-
relation. The moral circle theories as well as the concept of
self-referentiality can easily be likened to the concept of psycho-
logical distance. From a consumer behaviour perspective ethics or
morality can be defined as the extent to which consumers con-
sider the long term societal impact of their behaviour into account
beyond their sheer personal immediate need satisfaction, and mod-
els of consumer choice typically reflect a self-referential focus.

The trade-off between short-term personal interests versus longer
societal implications of course does not only apply to consumers
but rather to all stakeholders involved in the livestock produc-
tion network. The lines of reasoning that we discussed, although
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aving very different starting points, thus have a lot in com-
on.
However, even with a better understanding of the underlying

ensions and tendencies, the exact meaning of ‘careful’ in careful
ivestock farming still remains elusive. So what is careful livestock
arming? Are in practice individual, short term values only consid-
red important, or are collective, long-term goals also included in
he conceptualization of careful? Does careful mean taking care of
umans, or also entail animal welfare and environmental protec-
ion? And are the relationally distant part of the wider pattern of
elations or not?

. Substantiating careful livestock farming: mapping layers
f meaning

To specify the multiple possible meanings of careful livestock
arming, we  propose the use of an adapted concentric circle
epresentation (Fig. 1), combined with three questions. This prag-
atic map-and-questions can be used as a tool for self-analysis

nd for stimulating the stakeholder dialogue, because it provides
irect insight into the layers of meaning involved when talking
bout ‘careful’. The model reflects aforementioned insights, though
nstead of repeating the seeming dichotomies of earlier described
ensions, it emphasises the principle of transcending and including
the workings of which will be clarified with the help of a Russian
abushka doll metaphor).

The circles in the figure illustrate a hypothetical increasing
nclusion of care on basis of a combination of temporal, relational,
nd spatial psychological distances or levels of abstraction. Pos-

tioned in progressively wider circles around ourselves are: loved
nes (human and animal), group members (e.g. locals, farmers,
r fellow countrymen), people in general, all living beings (incl.
armed animals), the biosphere (i.e. the earth/environment), and

Fig. 1. Layers of increasing inclusivity of care on
nal of Life Sciences 66 (2013) 23– 31 27

future generations. The map  is hypothetical, for individual people
may  vary in whether they draw the circles to this extent or include
all elements–however, we  propose this general depiction, as a prag-
matic starting point of a dialogue on who  or what is included in an
assumed conceptualization of careful, and how. The total of the
levels (however many circles are drawn) can be imagined as a full
babushka doll, with each circle from the inside out broader than
the previous yet also including it: e.g. group members include but
transcend loved ones, and all living beings include but transcend
livestock animals, human beings, as well as the self. In practice lev-
els can be (and are) omitted and each level is not inherently better
than another, but: the ones picked to play a role determine the
chosen dimensions of careful.

With this map, the discursive confusion regarding careful live-
stock farming becomes more tangible: depending on the set of
parties to extend care to, the meaning of ‘careful’ diverges. The more
refined meaning behind the use of the word ‘careful’ can be traced
by answering the following questions:

1) What levels of psychological distance (which circles) are taken
into consideration when designing farming practices?

2) What concrete farming system (product) features intended to
help achieve carefulness are formulated, and what are the
related benefit inferences on each selected level? Or conversely:
What benefits on each selected level are formulated, and what
are related concrete farming system (product) features?

3) How are the benefits distributed over the levels?

The first question relates to whom or what care is extended to,

the answer showing the extent to which impacts on longer-term,
social objectives are considered next to immediate personal satis-
faction. The second question operationalizes this consideration into
concrete norms, such as environmental standards, living conditions

 basis of social and temporal dimensions.
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or animals, and price measures, and inferred or intended con-
equences such as decrease of environmental impact, increased
nimal well-being and influence on purchasing power, reflecting
nterests and concerns regarding livestock production. The third
uestion sheds light on the balancing of these interests and con-
erns, indicating whether some of the selected levels of abstraction
re prioritized over others. Combined, the answers to the ques-
ions provide the term ‘careful livestock farming’ with explicit
ontent.

For example, in regular current-day politics, production, trade
nd consumption of livestock, the main emphasis lies on bestowing
are to the own group and the self in the form of profit maxi-
ization and food safety. Careful livestock farming in this case is

omposed of many features related to industrializing, up-scaling
nd intensifying such as heads per square metre, annual livestock
oss, feed costs per kilogram meat, and providing a product that
s free of contaminants and disease through for example measur-
ng veterinary drugs residue levels. Associated benefits are income

aximization for farmers and chain actors, and disease preven-
ion for consumers. Financial gain for individuals and the sector
s considered important, though not at the expense of the safety of
onsumers, indicating a relatively balanced distribution of the ben-
fits over the selected levels. However, in an increasing number of
ases, the meaning of careful is extended to more levels, by inclu-
ion of attention for animal welfare, environmental impact and/or
ong term global food security–whether by extending care directly
o other living beings, the biosphere and/or future generations, or
ndirectly, by extending care to citizens and the taking into account
f their concerns, or (even more indirect) by realising that the image
nd revenue of the company would suffer damage if one does not
how some form of corporate social responsibility. The list of asso-
iated features and benefits of course grows with the inclusion of
ore levels, as does the amount of trade-offs that have to be made.

he distribution of benefits over the selected levels is not always
n even one: the meaning of ‘careful’ can vary from sufficing with
imply bestowing ‘some care’ to parties whose interests are taken
nto consideration, or a hierarchy of concern such as brought for-

ard in the moral circle theories, to balancing all interests as well
s possible. Recapping, a non-plastic reference of ‘careful livestock
arming’ thus requires firstly an answer to the question whom or
hat ‘care’ is extended to. Then it requires the articulation of this

are into the associated livestock farming (and/or product) features
nd benefits, therewith making underlying knowledge, convictions
nd values salient. The concluding prerequisite for specifying ‘care-
ul’ is identifying the prioritization and balancing of the benefits to
he selected parties.

Through the associated line-up of and emphasis on certain cir-
les, the underlying tensions and tendencies can be felt. The closer
o the centre the selected levels are, the closer to home relation-
lly, the less collective-minded, and the shorter-term oriented the
pproach is (even within the realm of taking care of the self, short-
erm pleasure seeing and longer-term health protection can be
istinguished as separate levels). Extreme emphasis on certain lev-
ls points at self-referentiality, seeing the self or the own group (or
ny of the designated circles for that matter) as something sepa-
ate from or independent of the context of the other circles. This for
xample is the case in extreme animal rights activism where people
re no longer considered important, but is also present when in the
esign of production systems profitability is considered as the sole
river of action. Without prescribing what allocation of ‘careful’

s better,  the map  encourages a precise, non-plastic, formulation
f the chosen interpretation. In addition, it does point out which

irection more ‘care-full’ interpretations take: the more levels are
llowed to play a role and the better the accompanying benefits are
alanced, the more complete and nuanced the dialogue on careful

ivestock farming becomes. The suggested principle of transcending
nal of Life Sciences 66 (2013) 23– 31

and including is important to realize, for it reframes the seeming
dichotomies of the earlier described tensions into paradoxes, show-
ing that though inevitably there will be trade-offs (both the upsides
and downsides of a particular choice will become very clear when
features and benefits are made explicit), careful can have an ‘and-
and’ nature. The map  thus offers the possibility to see the self as
separate from the environment as well as part of a larger context,
and notice that extending care to include other humans, animals,
the biosphere and future generations, does not necessarily have to
mean renouncing oneself or the making of a profit, but can include
that.

4. Implications for achieving carefulness

The current societal debate on livestock production has brought
impacts on longer term, societal levels more to the forefront, not
only at the level of consumers, but across all stakeholders in the
livestock production network. The emergence of concepts like care-
ful or sustainable livestock farming reflects a widely felt need
for change–a transition towards a system on basis of inclusion
of longer-term and societal benefits. In relation to the layered
meaning of careful livestock farming, this leads to the question
how such a transition, a series of gradual improvements or shifts
along the different dimensions of carefulness, can be realized, and
what activities on the part of multiple stakeholders are required
for this. Managing livestock production can be done in ways that
vary in terms of amount of interference and joint endeavour. In
this section, we will first explore the main routes for enhancing
demand for careful livestock farming in theory and practice, to con-
clude with concrete recommendations for achieving carefulness
that arise from this analysis.

4.1. Theory and practice of enhancing demand for careful
livestock farming

If careful livestock farming is the aim, fitting farming initiatives
must be developed, but success is largely contingent on there being
a demand for the products of those farming systems. Three main
routes to enhance demand for careful livestock production can be
distinguished: (1) leaving it to the market; (2) increasing perceived
value; and (3) regulation of supply. After discussing these policy
directions in relation to the lessons learnt from the field of con-
sumer psychology, we shortly reflect on their usage and place in the
current (Dutch) practice of enhancing demand for careful livestock
farming.

4.1.1. Leaving it to the market:
One could argue that simply relying on market forces will suf-

fice to accomplish sufficient carefulness. This first possible route
rests on the assumption that the market will self-regulate; that if
concern with livestock production gets more momentum, it will
automatically generate market demand to which the supply side
will adjust. Indeed, a trend can be seen in consumer concerns
leading to the development of more careful farming systems and
innovative products to meet the new demand. Also, there are pro-
ducers that themselves take the initiative for incorporating more
careful production concepts, in terms of fair trade, animal welfare
or environmental impact. From a higher perspective this can be
seen as a sign of (the start of) a transition towards more inclusive
carefulness.
conventional and organic–in which organic has remained a small
segment. Looking at consumers and their behaviour, we have seen
that only a small part of consumers (the ‘concerned’ segment)
consciously deliberates while purchasing, taking long-term and
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ollective goals into account and balancing various elements of
ustainability or carefulness. Organic livestock farming products,
atering to this segment, however appear to be less appealing
o the main stream consumer. The big middle segment of ‘mod-
rately concerned’ consumers, though adhering importance to
roader social and temporal levels, will only incorporate these

n their purchasing behaviour when facilitated to do so. From a
onsumer-oriented perspective, it can thus be argued that pur-
hasing behaviour constitutes an inadequate measure of societal
oncerns, and that relying on the demand side of the market to
chieve this carefulness leans too much on a positive view of human
ature.

.1.2. Increasing perceived value:
Careful livestock farming can also be more actively promoted,

y increasing the demand through the recognition and valuation of
he societal benefits of a system and its products. This is the route
f communication, awareness raising and education–a route that,
hen used in isolation, relies heavily on the optimistic view that

ntention leads to behaviour. As consumer psychology suggests,
ethods increasing perceived value of a system and its products
ill expectedly reach primarily the ‘concerned’ segment of con-

umers (that by and large is already convinced of that value),
nd possibly (part of) the ‘moderately concerned’. Increasing of
erceived value will expectedly only have a real impact on a larger
hare of consumers, if long-term or societal benefits can be made
ersonally and instantly relevant, thus justifying a higher willing-
ess to pay.

.1.3. Regulating supply:
The third main route is that of regulating supply. This route

ntails the sector as a whole taking responsibility to achieve a
ertain standard of livestock production practice beyond current
inimum legislation, for example through signing covenants; or

he government imposing new legislation. The steps taken on this
oute are usually small, but, because they are implemented by the
ector as a whole and reach all consumer segments, they have a
ig impact. Another example of regulating supply are supermarket
hains leading the development by gradually enhancing the mini-
um levels of carefulness of meat products that are offered, or by

ffering ‘intermediate’ products (in between regular and organic),
herewith catering to the ‘moderately concerned’ consumer seg-

ent. Important to notice is that interaction between stakeholders
s inherent to these kinds of system innovations: whether originat-
ng from a sense of corporate social responsibility or encouraged by
ressure from concerned consumers or NGOs, decisions to inter-
ere on the supply side reflect a inclusion of longer-term, social
imensions, deliberated by an assembly of stakeholders.

Of course, a case can be made for objecting to drastic interfer-
nce with market forces, arguing that the chosen change is imposed
n consumers and based on a rather opportunistic view of human
onsumers in purchasing situations. However, without the option
o interfere on the supply side (or at least facilitate or ‘nudge’ [37]
onsumers to opt for products with a higher standard), an oppor-
unistic view of consumers will likely promote inertia on sector
evel, as is captured in the sentiment “they may  be concerned,
ut the lump of consumers are not going to buy more expensive
lternatives, so why bother changing?” In other words: without
emand, there will be no change, and regulating supply is a proven
ay to create demand.

.1.4. Embedding of these strategies in Dutch practice:

Looking at current practice regarding livestock farming, sev-

ral of these strategies are already in use–though they are driven
rom various interpretations of ‘careful’. Awareness raising initia-
ives can be encountered based on all definitions of careful that
nal of Life Sciences 66 (2013) 23– 31 29

we described using our circle map  (in fact, the map  itself is an
example of awareness raising). NGO campaigns are a good exam-
ple of increasing perceived value through encouraging deliberation,
as is the labelling of products. Labelling, if well-chosen, can also
contribute in making less deliberate purchasing behaviour more
careful, appealing to the ‘moderately concerned’ segment of con-
sumers, such as in the case of the ‘Puur & Eerlijk’ label (see [38] for
a discussion). The development of apps like the Dutch ‘Superwi-
jzer’ [39] provides consumers with a multitude of product features
and benefits, as well as the freedom to enter personal priorities and
find their own  balance. Influencing consumer behaviour by ‘nudg-
ing’ products and the environments they are offered in, to activate
appropriate (high) construal levels, is a method that is under discus-
sion in our context of promoting demand for more careful products
(though it is applied lavishly by companies and retail in trying to get
consumers to buy products of a certain brand). The most effective
action from a consumer-oriented perspective, being the removal of
non-careful products from being offered in retail, has up till now
been limited to an allocation of careful that includes maximally
members of the group and, to a lesser extent, animals and the bio-
sphere: imposed and self-imposed standards on company, national
and EU level, have ensured that products that are sold over the
counter are careful in the sense of ‘free of disease and contami-
nants’, as well as still profitable; minimum rules for the treatment
of animals are secured in animal welfare legislation; treaties have
been signed regarding environmental impact; and more recently
in the Netherlands several supermarket chains have started to take
meat from castrated pigs out of their assortments. Whether in
the future such supply-regulating standards will be developed to
ensure the demand needed for a transition to increasingly inclusive
interpretations of careful livestock farming systems, remains to be
seen, but is not unimaginable.

4.2. Recommendations for achieving careful livestock farming:
embracing paradox and diversity

Recapping, we  have seen that, though in theory achieving
increasing carefulness through deliberate reasoning is possible and
associated positive expressions of human nature in consumption
behaviour do exist (as reflected in the ‘concerned’ consumer seg-
ment), in purchasing situations the lump of people (the ‘moderately
concerned’ and ‘not concerned’ segments) act opportunistically.
Naively leaning on a solely positive view of human nature leads
to less change than is called for based on societal concern, but
an utterly opportunistic view of human nature on its own  also
sustains inaction. We  therefore argue that more optimally enhanc-
ing demand for careful livestock farming starts with embracing
the paradox between optimistic and opportunistic. Taking both
the optimistic as well as the opportunistic nature of consumers
as a given, it becomes clear that leaving the transition solely to
the consumer is not an effective option, but instead, a combina-
tion of the discussed routes is the recommended course, including
encouraging the use of deliberate thinking, as well as making non-
deliberated behaviour less incompatible with careful alternatives.
Considering our discussion of effects and current usage of the dif-
ferent routes, relevant recommended actions, in order of impact on
the demand for careful livestock farming, are: (1) the improvement
of minimum standards on sector level, (2) retail regulating supply,
(3) nudging, (4) clear positioning and communication of carefulness
of products in purchasing situations, (5) and awareness raising.

An inference of like importance, is that the transition towards
careful livestock farming systems calls for a joint and balanced

effort of all stakeholder groups involved: the livestock sector, gov-
ernment, NGOs, retail, and consumers. As our story has pointed out
repeatedly, there likely will be differences in operationalizations of
and emphasis on specific meanings of careful, between as well as
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ithin stakeholders parties. Taking this into account we argue that,
nstead of aiming for consensus on a ‘one size fits all’ approach to
areful, the transition towards careful livestock production is best
erved by embracing diversity and allowing space for the formation
f an assortment of coalitions, both within and between sector and
ocietal stakeholders. Such coalitions best arise from processes of
elf-organisation in which the partners find each other on the base
f a feeling of interdependence [40,41].

These coalitions, pursuing divergent delineations of care-
ul livestock production, will expectedly reveal a much greater
iversity of consumer segments and demand than is currently
xploited–especially within the big middle segment ‘moderately
oncerned’ consumers, that is dissatisfied with regular livestock
roducts, but does not opt for organic. Based on the assumption
hat more personalised supply will generate a higher willingness
o pay, identifying intermediate consumer segments can lead to the
evelopment of a wider variety of products and related livestock pro-
uction systems, differing in terms of the positioning on different
ircles and operationalization of features and benefits.

However, the first and vital condition to be able to engage in
ny of the aforementioned actions for achieving careful livestock
arming, of course is taking away the discursive confusion. The circle

ap  and questions outlined in this article, can help to recognize
he layered meanings of ‘careful’, formulate more precise defini-
ions, and own up to them. The selected levels, the formulation of
oncrete features and benefits, and their balancing, reflect an indi-
idual or organization’s sense of identity, interests and concerns.
wareness of the own selected meaning of ‘careful’ in relation to
ther’s interpretations as well as the direction of increasing inclu-
ivity, thus provides organizational members with an opportunity
o break through their inclination for self-referentiality and recre-
te their identity in relation to the context it is entrenched in
42]. But most importantly, substantiating the concept of careful-
ess allows stakeholders to engage in a meaningful dialogue with
ach other. This communication form, in which distance is taken
rom right/wrong-schemes and in which trade-offs and paradox
re accepted, invites people to examine and even embrace differ-
nces in backgrounds and perceptions, and acknowledge inherent
ssumptions and mechanisms [43].

The example of food safety (thoroughly embedded in Dutch
ractice) shows that taking care of the self and making a profit can
e done not only in spite of but by taking care of larger circles, and
hat allocation of carefulness beyond the self and profit can indeed
e defined ánd institutionalised in a combined effort of consumers,
roducers, retail and government. Integrating and differentiating
etween different perspectives, forming coalitions of stakehol-
ers based on shared visions of careful livestock farming, however
equires on-going dialogue and openness to possibilities of gradual
hange as well as shifts in perceptions, by all stakeholders. Recog-
izing that the diverse and layered meanings of careful constitute
n opportunity to further the transition to careful livestock pro-
uction, and acknowledging that with increasingly inclusive and
uanced interpretations of careful balancing the accompanying

nterests grows increasingly complex and following-up with appro-
riate actions grows increasingly challenging, one thing is clear:
hatever the delineation of ‘careful’ is, it should no longer remain

 plastic word.

eferences

[1] H. te Velde, N. Aarts, C. van Woerkum, Dealing with ambivalence: farmers’ and

consumers’ perception of animal welfare in livestock breeding, J. Agric. Environ.
Ethics. 15 (2002) 203–219.

[2] B.K. Boogaard, S.J. Oosting, B.B. Bock, Defining sustainability as a socio-cultural
concept: Citizen panels visiting dairy farms in The Netherlands, Livest. Sci. 17
(1) (2008) 24–33.

[

nal of Life Sciences 66 (2013) 23– 31

[3] J.J. McGlone, Farm animal welfare in the context of other society issues: towards
sustainable systems, Livest. Prod. Sci. 72 (2001) 75–81.

[4] P.T.M. Ingenbleek, M.V. Immink, H.A.M. Spoolder, M.H. Bokma, L.J. Keeling, EU
animal welfare policy: Developing a comprehensive policy framework, Food
Policy 37 (2012) 690–699.

[5] P. Ingenbleek, V.M. Immink, Managing conflicting stakeholder interests: an
exploratory case analysis of the formulation of corporat social responsibility
standards in the Netherlands, Journal of Public Policy & Marketing 29 (1) (2010)
52–65.

[6] H. Eijsackers, M.  Scholten, Over zorgvuldige veehouderij: veel instrumenten,
één concert. Wageningen University and Research Center, Wageningen, 2010
(in  Dutch).

[7] U. Poerksen, Plastic Words, The Tyranny Of A Modular Language, Pennsylvania
State University Press, 1995.

[8] J.M. van der Laan, Plastic Words Words Without Meaning, Bulletin of Science
Technology & Society 21 (2001) 349.

[9] K.J. Lancaster, A new approach to consumer theory, Journal of Political Economy
74  (2) (1966) 132–157.

10] T.J. Reynolds, J. Gutman, Laddering theory, method, analysis and interpretation,
J.  Advert. Res. 28 (1) (1988) 11–31.

11] S.M.J. van Osselaer, C. Janiszewski, A goal-based model of product evaluation
and  choice, J. Cons. Res. 39 (2012) 260–292.

12] S.M.J. van Osselaer, C. Janiszewski, A goal-based model of product evaluation
and  choice, J. Cons. Res. 39 (2012) 260–292.

13] M.  Fishbein, I. Ajzen, Belief, Attitude, Intention, and Behavior An Introduction
to Theory and Research, Addison-Wesley, Reading MA,  1975.

14] H.C.M. van Trijp, A.R.F. Fischer, Mobilizing consumer demand for sustainable
development, in: H. Van Latesteijn, K. Andeweg (Eds.), The TransForum model:
transforming agro innovation towards sustainable development, Springer Ver-
lag, Dordrecht The Netherlands, 2011, pp. 73–96, Chapter 5.

15] N. Liberman, Y. Trope, C. Wakslak, Construal level theory and consumer behav-
ior, Journal of Consumer Psychology 17 (2) (2007) 113–117.

16] N. Liberman, Y. Trope, C. Wakslak, Construal level theory and consumer behav-
ior, Journal of Consumer Psychology 17 (2) (2007) 113–117.

17] D.M. Messick, M.B. Brewer, Solving social dilemmas: a review, Review of Per-
sonality and Social Psychology 4 (1983) 11–44.

18] P.A.M. Van Lange, W.B.G. Liebrand, D.M. Messick, H.A.M. Wilke, Social Dilem-
mas; The state of the art, in: W.B.G. Liebrand, D.M. Messick, H.A.M. Wilke (Eds.),
Social Dilemmas: Theoretical issues and research findings, Pergamon Press,
Oxford, 1992, pp. 3–28.

19] J.G. Lynch, G. Zauberman, When do you want it? Time, decisions, and public
policy, Journal of Public Policy and Marketing 25 (1) (2006) 67–78.

20] A. Strathman, F. Gleichner, D.S. Boninger, C.S. Edwards, The consideration of
future consequences: weighing immediate and distant outcomes of behavior,
Journal of Personality and Social Psychology 66 (1994) 742–752.

21] J.G. Lynch, G. Zauberman, When do you want it? Time, decisions, and public
policy, Journal of Public Policy and Marketing 25 (1) (2006) 67–78.

22] C. de Cremer, M.  van Vugt, Social identification effects in social dilemmas: a
transformation of motives, European Journal of Social Psychology 29 (1999)
871–893.

23] S. Kopelman, M.  Weber, D. Messick, Factors influencing cooperation in
commons dilemmas: A review of experimental psychological research, in:
E.  Ostrom, al. et (Eds.), The Drama of the Commons, National Academy
Press, National Research Council, Washington DC, 2002, pp. 113–156
(chapter 4).

24] A. Krystallis, M.D. de Barcellos, J.O. Kuegler, W.  Verbeke, K.G. Grunert, Attitudes
of  European citizens towards pig production systems, Livest. Sci. 126 (2009)
46–56.

25] M.P.M. Meuwissen, I.A. Van Der Lans, R.B.M. Huirne, Consumer preferences for
pork supply chain attributes, NJAS - Wageningen Journal of Life Sciences 54
(2007) 293–312.

26] F. Vanhonacker, W.  Verbeke, E. Van Poucke, F.A.M. Tuyttens, Segmentation
based on consumers" perceived importance and attitude toward farm animal
welfare, International Journal of Sociology of food and Agriculture 15 (2007)
84–100.

27] P. Singer, The Expanding Circle: Ethics and Sociobiology, Oxford University
Press, Oxford/Melbourne, 1983.

28] C. Pierce, D. VanDeVeer, People, Penguins, and Plastic Trees: Basic Issues in
Environmental Ethics, Wadsworth Publishing Company, 1994.

29] J.B. Callicott, On Intrinsic Value of Nonhuman Species, in: B.G. Norton (Ed.), The
Preservation of Species: The Value of Biological Diversity, Princeton University
Press, Princeton, 1988.

30] H. te Velde, N. Aarts, C. van Woerkum, Dealing with ambivalence: farmers’ and
consumers’ perception of animal welfare in livestock breeding, J. Agric. Environ.
Ethics. 15 (2002) 203–219.

31] P.S. Wenz, Environmental Justice, State University of New York Press, Albany,
1988.

32] W.B. Pearce, L.W. Littlejohn, Moral conflict. When social worlds collide, Sage,
Thousand Oaks, 1997.

33] G. Morgan, Images of Organization: The Executive Edition, Chapter 8:
Unfolding Logics of Change: Organization As Flux and Transformation,

Berrett-Koehler, San Francisco, Sage Publications, Thousand Oaks, 1998,
pp. 213–257.

34] G. Morgan, Images of Organization: The Executive Edition, Chapter 8: Unfolding
Logics of Change: Organization As Flux and Transformation, Berrett-Koehler,
San Francisco, Sage Publications, Thousand Oaks, 1998, pp. 213–257.

http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0005
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0010
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0015
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0020
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0025
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0035
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0040
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0045
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0050
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0055
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0060
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0065
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0070
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0075
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0080
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0085
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0090
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0095
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0100
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0105
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0110
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0115
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0120
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0125
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0130
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0135
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0140
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0145
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0150
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0155
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0160
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0165
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0170


n Jour

[

[

[

[

[

[

[

[
Unfolding Logics of Change: Organization As Flux and Transformation,
Berrett-Koehler, San Francisco, Sage Publications, Thousand Oaks, 1998,
H.J. Nijland et al. / NJAS - Wageninge

35] A. van Herzele, N. Aarts, My  forest, my  kingdom: Self-referentiality as a strategy
in  the case of small forest owners coping with government regulations, Policy
Sci. 15 (2012) 1–19.

36] G. Morgan, Images of Organization: The Executive Edition, Chapter 8: Unfolding
Logics of Change: Organization As Flux and Transformation, Berrett-Koehler,
San Francisco, Sage Publications, Thousand Oaks, 1998, pp. 213–257.

37] R.H. Thaler, C.R. Sunstein, Nudge Improving Decisions About Health, Wealth

and Happiness, Yale University Press, New Haven, CT, 2008.

38] Y.K. van Dam, H.C.M. van Trijp, Cognitive and motivational structure of sus-
tainability, Journal of Economic Psychology 32 (2011) 726–741.

39] http://www.superwijzer.com/, Stichting Varkens in Nood, Amsterdam, 30-08-
2012.

[

nal of Life Sciences 66 (2013) 23– 31 31

40] C. Shirky, Here comes everybody. The power of organizing without organiza-
tions, Penguin Books, London, 2008.

41] A. Gilchrist, The well-connected community: networking to the ‘edge of chaos’,
Community Development Journal 35 (3) (2000) 264–275.

42] G. Morgan, Images of Organization: The Executive Edition, Chapter 8:
213-257.
43] W.B. Pearce, L.W. Littlejohn, Moral conflict. When social worlds collide, Sage,

Thousand Oaks, 1997.

http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0175
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0180
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0185
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0190
http://www.superwijzer.com/
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0200
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0205
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0210
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215
http://refhub.elsevier.com/S1573-5214(13)00011-0/sbref0215

	What is careful livestock farming? Substantiating the layered meaning of the term ‘careful’ and drawing implications for t...
	1 Introduction
	2 Tensions and tendencies: insights from relevant fields of study
	2.1 Careful livestock production and the consumer choice
	2.2 Worldviews and the layered nature of deliberating moral consideration
	2.3 Self-referentiality: the paradox of organization versus environment
	2.4 Summary: Views of human nature and interrelatedness of insights

	3 Substantiating careful livestock farming: mapping layers of meaning
	4 Implications for achieving carefulness
	4.1 Theory and practice of enhancing demand for careful livestock farming
	4.1.1 Leaving it to the market:
	4.1.2 Increasing perceived value:
	4.1.3 Regulating supply:
	4.1.4 Embedding of these strategies in Dutch practice:

	4.2 Recommendations for achieving careful livestock farming: embracing paradox and diversity

	References


