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Preface

This cumulative dissertation comprises four chapt@tsapter | provides the conceptual
background, the key findings and a synthesis of the dissertation. The following two chapters
focus on the first case study of this dissertation, the Muttama Creek Catckhapter Il

presents four different discourses on the production-biodiversity intersection, how those are
shaped and what that means for biodiversity governance in agricultural landstiagqeter

lIl discusses the Three Horizons Framework as a tool in future studies that helped participants
develop six different pathways of chan@#apter IV focuses on the second case study of this
dissertation, the Biosphere Reserve Spreewald. This chapter outlines three different landscape
narratives and provides insight into improving collaborative governance for cultural landscape
preservation. Each chapter provides either a conceptual framework or a brief literature review
which defines the terms and concepts used in more detail. References for each chapter can be
found at the end. All three chapters have supplementary materials that can be accessed via a
link or are included at the end of tbleapter.

The articles are the versions published in the journals, except for the last article, which will be
submitted to the journal Ecosystems and People and was inserted as a Word document in the
latest version.

The co-authored papers @hapters II-1V of this dissertation were written in two research

projects. The transdisciplinary actiod HVHDUFK SURMHFW pJLQNRRY '"H\
innovation processes: New institutional and regional forms of coordination for sustainable land
management) aimed to develop methods and tools to support the coordination of complex
innovation processes fo! X VWDLQDEOH ODQG PDQDJHPHQW 7KH VHF
J)DUPLQJ DQG %LRGLYHUVLW\ WKH ,Gught\hddxmoré& tpkidddNto& D W F K
harmonise profitable farming and successful biodiversity conservation.

| hope the research presented in this dissertation contributes new evidence and insights to
sustainability science scholarship on biodiversity conservation trade-offs and inspires thinking
about creative ways to engage with the kaleidoscope of different perceptions, values and
aspirations in the social landscape.
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Abstract

The global loss of biodiversity has been widely studied, yet it has many different facets
depending on the context. Key drivers for biodiversity loss are anthropogenic, including
agricultural intensification, expansion and land abandonment. Though the loss of biological
diversity is an ecological phenomenon, it also has a social dimension. This makes the study of
the social landscape, encompassing the multitude of perspectives and aspirations by different
stakeholders, highly relevant for better navigating trade-offs between biodiversity conservation
and other land use objectives. Engaging with and addressing contextual understandings of
biodiversity is vital to develop socially palatable solutions for biodiversity loss.

This dissertation, therefore, takes a place-based approach to studying biodiversity conservation
trade-offs and seeks to understand how the perspectives and aspirations of different
stakeholders shape them. First, it aims to identify shared viewpoints as ensembles of
perceptions and meanings about human-nature relations and biodiversity (research aim 1).
Second LW DLPV WR XQGHUVWDQG KRZ ELRGLYHUVLW\ LV YD
aspirations towards their landscape (research aim 2). To this end, a convergent mixed methods
approach and case study design are used. Two cases were selected that facenifézhgng

drivers of land-use change, resulting in loss of biodiversity. The Muttama Creek Catchment
area is a farming landscape in south-eastern Australia where the ongoing intensification of
agricultural production threatens native biodiversity. In the Spreewald Biosphere Reserve in
north-eastern Germany, land abandonment and the resulting loss of the biodiversity-rich wet
meadows presents a key challenge for biodiversity conservation. Narratives and discourses
provide conceptual lenses through which | study biodiversity conservation trade-offs. Drawing
on Q-methodology, this dissertation identifies biodiversity-production discourses for the first
case study and cultural landscape narratives for the second case study. Moreover, &ased on
participatory futures approach, the Three Horizons Framewoekcits narratives of change

that highlight opportunities for biodiversity conservation in farming landscapes.

The findings highlight that despite some overlap in how stakeholders perceive biodiversity,
contrasting problem framings and different biodiversity priorities present hindrdaces
concerted action to protect biodiversity and for collaboration (research aim 1). The findings
also identify shared values among stakeholders (research aim 2). However, there is polarity and
contestation around the role and importance of biodiversity in rural development. In conclusion,
the findings contribute to three key themes in sustainability science and conservation debates:
(1) They support calls for more inclusive and pluralistic biodiversity governance and highlight
the need to engage holistically with multiple trade-offs with biodiversity conservation. (2) The
empirical findings highlight the potential for stewardship as a broad value for place-based
actions and biodiversity disvalues as another realm of engagement to improve conservation
outcomes. (3) This dissertation demonstrates hqgvarticipatory approach helped identify
opportunities for change and supported collective sensemaking about current issues and ways
forward. Arts-based research suggested as an avenue for future research to engage with
different ways of knowing and thinking. In conclusion, this dissertation highlights how people
value biodiversity differently based on their relative perspectives, the role of biodiversity in
aspirations for the future and what this means for governing the transformative changes needed
to address the issue of biodiversity loss.







Chapter |

Framework paper
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1. Introduction

Canola fields as far as the eye can see, coral bleaching of the Great Barrier Reef and
deforestation of the Amazon rainforest are prominent examples of the many faces of
biodiversity loss. % LRGLYHUVLW\ DV WKH 3GLYHUVLW\ RI JHQHV SF
DQG HFR\WYUMWIebBI\Compact and IUCN, 2012, p. 22) was introduced as a scientific
concept by biologists in the 1980s to capture the phenomenon of species loss (Jetzkowitz et al.,
2018). Since then, biodiversity loss has been well-studied and documented, especially globally
(Butchart et al., 2010; IPBES, 2019). Evidence points to an unprecedented speed and extent of
biodiversity loss, which has led many scientists to frame it as a sixth mass extinction (MA,
2005) and research suggests that especially genetic diversity has long passed planetary
boundaries (Rockstrom et al., 2009; Steffen et al., 2015). As a result, the loss of biodiversity is
considered one of the grand challenges that humanity is facing in fheetury (e.g. MA,

2005; IPBES, 2019). The Aichi Biodiversity Targetsand@@ LWHG 1DWLRQfV 81 6X'
Development Goals, especially goals 15 (Life on land) and 14 (Life below water), set global
goals for biodiversity conservation. For 2050, the Convention on Biological Diversity (CBD)
set a vision of living in harmony with natuKHUH SELRGLYHUVLW\ LV YDOXHG
DQG ZLVH(@BDXI0RGH. 4).

Much of the debate about biodiversity loss has been dominated by the natural sciences, focusing
on quantifying biodiversity loss. Although natural processes impact biodiversity, e.g. climate
change or natural hazards, key drivers for biodiversity loss are anthropocentric (IPBES, 2019)
On land, the globalisation of food systems and the pursuit of economic growth (e.g. Clapp,
2015 have led to intensification and land abandonment, which are direct drivers of biodiversity
loss (Diaz et al., 2015). However, biodiversity loss does not just have a biophysical dimension
but:>P@DQ\ DUJXDEO\ DOO FRQVHUY D\Wdd&Q asdsardiadolke vV DU H
2013, p. 333). Understanding social systems is vital when human actions create environmental
problems (Clement, 2021). Moreover, biodiversity is not a neutral term but is tied to normative
objectives of nature conservation (Jetzkowitz et al., 2018) and due to the multiple values and
meanings related to this concept, it is difficult to condense this issue into one single, quantifiable
target (Turnhout and Purvis, 2020). Therefore, understanding the direct and indirect drivers of
loss also requires engaging with the different values pertaining to nature and how they shape
human actions (IPBES, 2019). A valleD Q EpHndifde associated with a given worldview

or cultural context, preferencesomeone has for a particular state of the worldintipertance

of something for itself or for others, or simplyreeasurée (Pascual et al., 2017, p. 9).

In recent years, scientific understanding of the multiple benefits that nature and healthy
ecosystems provide to humans has proliferated (IPBES, 2019; Hill et al., 2021; IPBES, 2022).
Social science research is well-versed in understanding human subjectivity of decision-making
and aspects influencing direct drivers of change. The social or human dimension of
conservation encompasses a broad range of concepts used in different disciplines, including
values, perceptions, and meanings (Bennett, 2016; Moon et al., 2019; Bennett et al., 2022). For
example, nature perceptions and place values are vital to understanding local environmental
stewardship & RUWpV (& D S D QRurtHed th @creasing calls for fundamental, system-
wide transformations require including diverse social groups and recognising diverse values
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among different societal actors (Pascual et al., 2017; Martin et al., 2022). Therefore, engaging
with the kaleidoscope of perspectives (Gould et al., 2018) and social diversity in conservation
(Sandbrook et al., 2019) is vital to identify barriers and opportunities for improving biodiversity
outcomes. These insights can help improve conservation practice, policy and governance
(Bennett et al., 2017; Bennett et al., 2022). The different perspectives and values of individuals
and social groups shape how biodiversity loss is perceived and managed and thus provide vital
insights for improving biodiversity and sustainable land management.

In a time when humans have become the dominant driver of change, we face global challenges,
but solutions require attention to context and the local level (Wyborn et al., 2020). Research
shows that biodiversity loss impacts regions differently (e.g. Kehoe et al., 2017) and how people
benefit from nature is unequally distributed among social groups (IPBES, 2019). Context thus
matters not only for understanding the indirect drivers of change that shape environmental
problems (Visseren-Hamakers et al., 2021) but also for developing solutions (Pascual et al.,
20217). For example, if local meanings of nature and place are not considered, this can create
barriersto land-use interventions (Masterson et al., 2019). Instead of drawing up more global
maps designating areas for biodiversity conservation, there is a need to engage with context-
specific and diverse ways of knowing biodiversity (Wyborn and Evans, 2021). Understanding
the context-specific drivers of biodiversity loss and finding ways to protect biodiversity thus
requires engaging with place-based understandings of biodiversity.

Through mixed methods case-study research, this doctoral dissertation aims to contabute to
better understanding of place-based biodiversity conservation trade-offs. | study the social
landscape, i.e. the range of stakeholders who either influence or are influenced by conservation
(c.f. Freeman, 1984), to understand how biodiversity loss is conceptualised and how its
materialities are perceived, valued and interpreted by a range of different stakeholders. | aim to
understand how this contextualisation shapes trade-offs in land management in two different
case studies. By better understanding how biodiversity conservation competes with other land
use objectives and how this tension shapes biodiversity outcomes, this dissertation can inform
research on biodiversity governance and help design socially palatable policy and management
options for biodiversity protection.

The overarching research question of this PhD is thergftme:do GLITHUHQW VWDNHKR
perspectives and landscape aspirations shape trade-offs between biodiversity
conservation and other land use objectivesdrade-offs here refer to situations where
conservation objectives conflict with other land use objectives and are traded off in favour of
the latter. This includes trade-offs between conservation and production in agricultural contexts
(e.g. Lécuyer et al., 2021) or between conservation and local community development (e.g.
Masterson et al., 20)9People face trade-offs and decisions between conservation and other
goals for various reasons. These include differences in what people value, different meanings
of biodiversity and because the context plays a vital irolkiodiversity conservation, e.g.
creating conflict between top-down, prescriptive approaches and local environmental
knowledge or development preferences.

CHAPTERI: FRAMEWORKPAPER 7



This dissertation, therefore, has the following two research aims:

1) ldentifying shared viewpoints that reflect ensembles of perceptions and meanings
related to human-nature relations and biodiversity.

2) Understanding how biodiversity is valued and constructed in different landscape
aspirations.

This framework paper synthesises the results of the empirical research presented in Chapters
II-IV (Fig. 1). The research draws on two case studies where biodiversity loss presents a key
issue as a result of land use changes: ongoing agricultural intensification in the Muttama Creek
Catchment in south-eastern Australia (Chaptet)lland land abandonment in the Spreewald
Biosphere Reserve in north-eastern Germany (Chapter IV). This dissertation focuses on
understanding how local perspectives and aspirations shape biodiversity conservation trade-
offs.

ONMNAIJU aw La LVSSNIN _p ™M NWpVRNm A L JA_LmJAIN Ami
/qupVa aSSm INpwNN_ IVaLVvNImVpy Ja_mNIvApVa_ A_L
I
v !
LN_pVSyV_T mUAINLU v
ONMNAIJU UVTUIVTUpV_ T iNnIINip| #-ENIMPA_LV_T Uaw Iyal

VA]JgNL A_L Ja_mplqgJdp N

N
VAm NA_V_Tm INJApNL pa |Ud JA_LmJAIN AmiVIAV§

INJApVa_m A_L IValyVv

UAIDNI UAipNI UAipNT 9

UAipNIm VmJapImNm_ 3UINN alV]a IA_LmJAIN
q “AiNI #AlIApVVNmM -
AmN " A A VamiUNIN ONmM

1pgLVNmM appArA INNV - APJUAN_p "5 iiNNwA]L
X, aIQ/_T AlpNI_A

3IA_mSalrV_T pUN T&yVVUyT wvpU Ug™

1 UNMVm plA[NJIpalVNm asS
y_»p A_L TavNI_A_IN Ja_pWadN INJApV R e P ® 0T,

Fig. 1. Overview of the dissertation. The figure shows how the overarching research question was sub-
divided into two aims which were answered through the three publications of this dissertation.

In Section 2, | introduce the key conceptual foundations of this dissertation: (1) governing
biodiversity conservation trade-offs, (2) the role of the social landscape of conservation, and
(3) discourses and narratives about the (agri-)environment. In Section 3, | outline the mixed
methods, case study-based research approach of this dissertation before summarising the
findings around shared viewpoints on trade-offs and landscape aspirations from the three
publications in Section 4. | then synthesise and discuss the findings in Section 5 by tying them
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in with debates on transformative biodiversity governance, changing human-nature relations
and future trajectories of social-ecological development. | conclude this dissertation in Section
6 by summarising the main findings, highlighting contributions to the literature and avenues for
future research.

2. Conceptual framing
2.1 Governing biodiversity conservation trade-offs

The idea that ecological goals and human development are not incommensurable but can be
achieved simultaneously is one of the central ideas of sustainable development (e.g. Kates et
al., 2001). Subsequently, how trade-offs between conservation and human wellbeing can be
avoided plays a vital role in sustainability science (Kates, 2011; McShane et al., 2011) and in
discussions about land systems and biodiversity (e.g. Ellis et al), 2i@ever, conservation
conflicts entail trade-offs and tough choices (McShane et al., 2011) and the objectives laid out
in the CBD reflect a tension between conservation on the one hand and sustainable use on the
other hand (Jetzkowitz et al., 2018). Intensification and expansion from agricultural activities
are key drivers of biodiversity loss (Foley et al., 2011; Tilman et al., 2011), which has led to
ongoing debates about how to achieve both production and conservation objectives (e.g. Sayer
et al., 2013) and, in view of global population growth and simultaneous ecosystem degradation,
to ensure biodiversity conservation and food security simultaneously (Foley et al., 2011; Tilman
et al., 2011; Hanspach et al., 2017). This includes, for example, the prominent debate on land-
sparing versus land sharing (e.g. Green et al., 2005) as different approaches to how land
management can consider multiple objectives. However, debates that focus predominantly on
ecological aspects and quantitative trade-off analysis, e.g. between different ecosystem services
(e.g. Aryal et al., 2022), fail to consider the social dimension of trade-offs. For example,
changes to the land may have a positive value for some people or groups and a negative impact
on something of value others (Lliso et al., 2022). Navigating trade-offs between multiple
land management objectives and considering different perspectives on biodiversity
conservation presents a key challenge for biodiversity governance.

Governance encompasse® OO WKRVH DFWLYLWLHV RI VRFLDO SROLW
FDQ EH VHHQ DV SXUSRVHIXO HIIRUWVK@iRad XDmH. 2y WHHU
Biodiversity governance thus includes the broad range of actors that directly and indirectly
shape biodiversity outcomes through their actions. For example, governance frameworks are
purposeful interventions at multiple scales aiming to achieve broad goals such as biodiversity
conservation (Paavola et al., 2009). In contrast, governance regimes encompass formal and
informal institutions more broadly that shape biodiversity outcomes (Paavola et al., 2009). This
highlights the multi-level and multi-actor nature of biodiversity governance. For example,
protected areas management and governance in the Czech Republic entail multiple trade-offs
between nature conservation and agriculture, tourism or infrastructure develogde@t N HW
al., 2023). Various agricultural and environmental policies have been developed to protect
biodiversity on land and avoid or reduce trade-offs with other land use objectives. These
policies include incentives or restricted access and use, the establishment of protected areas,

CHAPTERI: FRAMEWORKPAPER 9



environmental assessments and participatory approaches (e.g. Young et al., 2010). For example,
the spectrum of instruments to address conflicts between agriculture and biodiversity
conservation in the European Unidal) includes regulatory, market-based, and incentive-
based, voluntary approaches (Henle et al., 2008; Lécuyer et al., 2021). Apart from these
approaches targeting individual land holders, there is also a range of collaborative approaches,
such as community-based natural resource management or landscape-scale collaborative
approaches (Lécuyer et al., 202BHowever, f biodiversity loss is not considered in an
integrated way, policies might create trade-offs with other objectives. For example, novel
approaches to farming with climate or water protection objectives may result in trade-offs with
biodiversity (Pe'er et al., 2022). Therefore, conservation goals must be considered together with
social or rural development goals (eRUWpV (&DSDQR HW DO

Due to the ongoing loss of biodiversity and ecosystem degradation, IPBES (2019) pushes for
transformative changes to address underlying degradation drivers and change how people
interact with nature. Concomitantly, how we govern biodiversity needs to change (Visseren-
Hamakers et al., 2021) and fundamental changes to the governance system are needed
(Leventon et al., 2021). However, such changes are anything but easy to implement.
Transforming the governance system entails considering plural values and different knowledge
systems (Leventon et al., 2021). Moreover, governance needs to be simultaneously integrative
to overcome sectoral and fragmented approaches, inclusive to address different stakeholders
values, adaptive to adjust to the complexity of biodiversity challenges and pluralist to consider
biodiversity loss from different perspectives (Visseren-Hamakers et al., 2021). For the EU
context, Leventon et al. (2019) discussed an alternative governance system which would
consider both multiple decision-making levels and ecological scales. It presents an example of
multi-stakeholder decision-making around biodiversity goals, thus allowing to better address
trade-offs emerging from siloed, sectoral thinking (ibid.). These and other alternative
approaches to biodiversity governance have been explored with different stakeholders for the
agricultural context (e.g. Mitchell et al.,, 2016; Velten et al., 2018), highlighting both
opportunities and barriers for change. However, implementing such holistic changes to the
governance system of biodiversity remains a key challenge.

2.2 The role of the social landscape for biodiversity conservation

Managing land resources entails increasing demands of a wide range of stakeholders, resulting
in conflicts over how land should be used and managed (Ellis et al., 2019). The social landscape
around biodiversity conservation is anything but homogenous, resulting in conflict and tensions
around how conservation objectives should be achieved and how important they are. Social
landscape refero % wide range of topics related to public attitudes, perceptions, values,
behaviours, and activities, as well as community related tofiygan, 2011, p. 362). These
intangible concepts and themes characterise the social landscape, much like the tangible
features such as natural elements and human-made stru&idesD VV R F L phwialz LW K
landscapes. They thus constitute ¢ RFL D O 1D E U L F(BRi$ €ddD ,QEY, Ip.®DG)Hie

social landscape of conservation thus refers to the variety of actors that either influence or are
influenced by achieving biodiversity conservation objectivds fceeman, 1984
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Studying the social landscape of biodiversity conservation can help identify areas of consensus
and disagreement over biodiversity objectives. Different people or groups of people hold
different views about biodiversity, including biodiversity values and meanings (c.f. Jetzkowitz
et al., 2018). Even among conservationists, perspectives on the value of biodiversity and how
to protect it differ (Berry et al., 2018; Sandbrook et al., 2019), presenting a challenge for
designing policy measures to address biodiversity loss. Furthermore, vast differences in
perspectives also exisetween different actor groups. Maas et al. (2021) show how perceptions
of the importance of biodiversity and ecosystem services for agricultural production vary
between farmers and scientists. A large body of literature has focused on understanding
IDUPHUVY DFFHS WhWibohOdniM \ poRdy mekdures to improve conservation
outcomes (e.g. Massfeller et al., 2022). HowevD Q\ IDFWRUV LQIOXHQFH IDUF
making, and they are not a homogenous group (Brown et al., 2021). For example, Busse et al.
(2021) showed how farmers in two German case studies have vastly different views about
whether insect biodiversity loss occurs. Though farmers are a key stakeholder group for land
use decisions, such a focus may fail to understand conflicts and contentions around biodiversity
at the local or community level. Different people may hold vastly different aspirations towards
the same landscape (Milcu et al., 2014; Jiren et al., 2023), resulting in challenges to develop
concerted actions to protect biodiversity. For example, different perspectives on conservation
can result in difficulty to agree on priorities in conservation practice, particularly when this
results in trade-offs (Sandbrook et al., 2019).

Identifying and engaging with differer D\V R1 YLHZLQJ ELR GL &ngddgehhevit\ DQ G k
with nature can help identify pathways of sustainable development. Not only have scientific
constructions of human-nature relationships evolved over time (Mace, 2014), but researchers
have also made tremendous progress in identifying the manifold ways in which nature and
biodiversity are valued (Chan et al.,, 2016; IPBES, 2019). To this end, there is a need to
systematically explore the multiple perspectives on biodiversity conservation in the stakeholder
landscape. Understanding different stakeholder perspectives can help improve policy and
management and help identify common ground (lversen et al., 2022). Furthermore,
understanding areas of consensus and conflict between the landscape aspirations of different
stakeholders is an important aspect of sustainable landscape management (Jiren et al., 2023).
Moreover, others have highlighted the importance of engagement and consultation with
stakeholders with different perspectives on conservation policies and management (e.g.
Fitzgerald et al., 2021; Iversen et al., 2022).

2.3 Discourses and narratives about the (agri-)environment

The terms discourse and narrative are frequently used in everyday language and play a key role
in environmental and sustainability science. In the constructivist tradition, both concepts have

in common that they help identify shared or prevalent ways of sense-making of a phenomenon
and meaning attribution (c.f. Dryzek, 2013; Louder and Wyborn, 2028 GLVFRXUVH LV
ensemble of ideas, concepts, and categories through which meaning is given to social and
SK\VLFDO S KHhjerRIe6(QpD67). Moreover, Dryzek (2013) points out that discourses
SFRQVWUXFW PHDQLQ$, Vhelpily Gdefihé! ©dnwdnR $@nsK LaBd legitimate

N Q R Z O H G JFhe a&demic interest in discourses rests on the assumption that language is
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not neutral but that it shapes how we view the world and what we perceive to be reality (Hajer,
2006). The concepts of discourse and narrative are often used in conjunction, for example,
where discourses draw on narratives or storylines (e.g. Hajer, 2006). Narratives are storylines
about a particular subject, consequentially linking sequences of events (c.f. Roe, 1994;
Riessman, 2008). At their most basic, they are stories consisting of a beginning, middle and end
(Soliva, 2007). Narratives reflect different ontological assumptions about the world and
conceptualise different topics. In contrast to narrations as individual accounts of experiences,
narratives display patterns and are, to some degree, socially accepted (Koch et al., 2021). Thus,
discourse and narratives provide conceptual lenses to study the meaning of a subject, issue or
place.

Key sustainability challenges, such as climate change or biodiversity loss, are surrounded by
discourses and narratives that provide competing framings of the problems and suggest
different intervention strategies. For example, biodiversity loss has been narrated in different,
even competing, ways (Louder and Wyborn, 2020terest in narratives in sustainability

science has been both to understand place-based perspectives on environmental topics and to
create new, positive narratives about human-nature evolution. For example, Hinkel et al. (2020)
DUJXH WKDW WKH GRPLQDQW FOLPDWH FKDQJH QDUUDWLY
FKDOOHQJHYV DQG QHJDWLYH LPSDFWV RI FGREZRQWH 6 KWVQ RH)
(p. 503). In contrast, alternative narratives help draw attention to the opportunities that come
with climate change and action (Hinkel et al., 2020). Moreover, narratives can reveal different
perceptions of ecological loss, trajectories of change and place meanings (Eakin et al., 2019)
and provide inside into land-use conflicts (Plieninger et al., 2018). Biodiversity narratives are

one of the thematic focus areas that Wyborn et al. (2020) identify as a way to rethink
biodiversity research and actiodnKH\ DUJXH WKDW 3>Q@DUUDWLYHV DQDO
histories, knowledge systems, and worldviews that shape how huoatare relationships are
perceived and offer insight into how biodiversity research and action could become more
diverse, effee WLY H [DWyBorivexal.V2020, p. 1091). Attention to different narratives and

how issues are framed can provide insights for sustainability transformations (Marshall et al.,
2021). Narratives are powerful, particularly when widely shared among people in a community.

For example, by referring to United States (US) environmental history, Gould et al. (2018)
highlight how narratives of marginal groups have been underscored by a dominant narrative
reflecting a white, colonialist view of conservation.

Similarly, discourse analysis has helped identify the central debates and framings of the (agri-)
environment. For example, the prominence of the ecological modernisation discourse in
environmental policy can be explained by its appeal to solve environmental problems within
existing institutional arrangements (Hajer, 1995). Moreover, discourses can help shed light on
different constructions of biodiversity (Gustafsson, 2013) or conservation discourses around
iconic species (Benitez-Capistros et al., 20M&)alysing discourses can also illuminate
conflicts over the meaning of environmental problems (Dryzek, 2013). For example, Masterson
et al. (2019) highlight how place meanings in local communities' discourses contrast with the
dominant conservation discourse. Discourses can create new meanings, and when they are
institutionalised, they can become hegemonic (Hajer, 1995). For example, far8tfje/
Common Agricultural Policy, Erjavec and Erjavec (2015) show how a productivist discourse
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translated into key policy elements during the reform. Conservation and biodiversity research

Is an evolving field demonstrated by the broad range of overlapping discourses. In the scientific
community, four different eras can be distinguished, highlighting different views of nature and
human-nature relationships and scientific approaches to conservation research (Mace, 2014).
The current GLVFRXUVH KLJKOLJKWV WKH LQWULFDWH OLQNYV
represented through the most recent IPBES report (IPBES, 2019). Discourses and narratives
are dynamic; they are in flux, for example, when new information becomes available.

In this thesis, | draw on the concepts of narrative and discourse because they construct how
people conceive the world and ascribe meanind.t8oth concepts help explore context-
specific spaces of contestation and convergence that shape biodiversity trade-offs.

3. Research approach
3.1 Research design and methodology

Rooted in the normative and problem-focused approach of sustainability science (Clark and
Dickson, 2003; Kates, 2011), | sought to gainiasdepth understanding of place-based
biodiversity conservation trade-offs in this dissertation. To this end, | used a mixed methods
research approach and focused on two case studies. Mixed methods research combines or
integrates qualitative and quantitative data either in a sequential or convergent approach,
allowing one to gaimnin-depth understanding of a research problem (Creswell and Creswell,
2018). This dissertation is rooted in the epistemological position of constructionism (Creswell

and Creswell, 2018), which contends that reality and knowledge are constructed (c.f. Tracy,
2013) and thatWKH UHVHDUFKHUYY UHSUHVHQWDWLRQ RI WKH VR
(Bryman, 2016) +HUH WKH PDWHULDOLWLHYV RI WKH ELRSK\VLFDC
meaning-making (c.f. Stedman, 20180 answer the exploratory research question of this
dissertation, | chose a case study design. Case studies allow fordapth study of a
phenomenon in its context (Yin, 2014; Bryman, 2016), and they are, therefore, an appropriate
approach to answer the research question. Thus, case study research can illuminate policy-
relevant questions such as why and how policies fail to protect biodiversity in the respective
context. Though statistical generalisation from a case is not possible, generalisation at the
conceptual level is possible, e.g. by uncovering new concepts (Yin, 2014). Both cases selected

for this dissertation can be characterised as typical cases (Yin, 2014) in that they presented key
land use challenges in industrialised countries.

The research conducted for this dissertation was based on a participatory approach whereby |
collaborated with local organisations in developing and refining the research questions for the
individual papers and the research approach. In Germany, the Spreewald Biosphere Reserve
administration was the local partner; in Australia, | partnered with the Muttama Creek Landcare
Group. For the papers, the co-authors and | drew on two participatory methods with increasing
application in environmental and sustainability science: the Q-methodology and the Three
Horizons Framework. The methods were selected to capture the perspectives of people in the
social landscape and how different meanings will illuminate my topic of interest (c.f. Yin,
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2014). In the following, | briefly outline how the two methods were employed to generate
quantitative and qualitative data and how questionnaires supplemented them.

William Stephenson developed Q-methodology in the 1930s, the novelty of the technique being

that factor analysis was inverted (Stephenson, 1935). This inverted factor analysis is employed
WR VWXG\ SHRSOHVY VXEMHFWLYH YLHZV RQ D WRSLF RU L
they are asked to rank based on a sorting question (Brown, 1980; McKeown and Thomas, 2013).

As a result, research participants instead of personality traits are treated as variables (e.g. Watts
and Stenner, 2012; McKeown and Thomas, 20I3methodology does not focus on
LQGLYLGXDOVY SHUVSHFWLYHV EXW VHHWaits AhR Ste@ndrQ WL I\ V
2012). We conducted interviews for thescoursesaandLandscape Narratives Papeis collect

quantitative data (ranking of statements) and qualitative data (sorting explandtionsth

papers, we employed a convergent mixed methods approach, integrating the qualitative and
guantitative data collected during the interviews during the analysis stage. This contrasts with

the widespread application of Q-methodology, where the quantitative analysis is informed by
qualitative data (e.g. Iversen et al., 2DZuantitative data analysis, i.e. factor analysis, seeks

to identify latent or underlying variables that explain different viewpoints (Watts and Stenner,
2012). Factor analysis follows the logic of abduction whereby analysis starts with a surprising
insight, and the analyst seeks to explain the emerging factors (Watts and Stenner, 2012).
Qualitative data provided the basis for exploring the meanings related to the items. As photos
were used as items in the Spreewald case study, interpretation of the meanings of the items was
pivotal, and the.andscape Narratives Papdherefore, had a more qualitative focus.

For theThree Horizons Papewe used the Three Horizons framework, a participatory futures
method (Sharpe et al., 2016). We drew on quantitative and qualitative data obtained through
two workshops for this publication. Workshop group presentations and discussions were
recorded, transcribed and subjected to inductive thematic clustering. Moreover, participants
were asked to complete questionnaires to obtain demographic information and understand
SDUWLFLSDQWVY DVVHVVPHQW RI cWdalHdinZeRdibNsvaf Riire SSUR D
research.

3.2 Case studies
3.2.1 Muttama Creek Catchment

The Muttama Creek Catchment is a farming landscape in south-eastern Australia. It is part of
the so-called sheep-wheat belt, a productive farming region that relies on both cropping and
livestock. It is also an area that still contains remnants of the Box-gum grassy woodlands,
ecosystems native to Australia which have been substantially decimated since European
colonisation started in the early™@entury in that area. Most farmers in the study area manage
their land conventionally, including stubble burning, using synthetic fertilizers and continuous
grazing; on farms of almost 1,000 ha in size (NSW DPI, 2018). In late 2018, local land managers
and land holders started the Muttama Creek Landcare Group, which aims to protect and restore
natural vegetation in the catchment ardandcare is a widely known form of community-
based natural resource management in Australia (Curtis et al., 2014), making it possible for

! https://www.facebook.com/muttamacreeklandcare, accessed 12 August 2022
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groups to apply for government funding. Due to the above characteristics, the catchment
presented an interesting case study to explore trade-offs at the intersection of agricultural
production and biodiversity conservation in a typical farming landscape of south-eastern
Australia.

3.2.2 Biosphere Reserve Spreewald

The Spreewald, which received the denomination as United Nations Educational, Scientific and
Cultural Organization (UNESCO) Biosphere Reserve in 1990, is located in eastern Germany
roughly 100 km south-east of Berlin. The Spreewald is a known cultural landscape
characterised, inter alia, by small-scale land areas, biodiversity-rich wet meadows and the
cultural heritage of the Sorbs and Wends, a West Slavic ethnic group that settled in the area as
early as the % century. Today, the Spreewald is an important touristic destination. In 2005-
2006, a citizen foundation started its activities to include citizens in preserving the cultural
landscape, including small-scale land management and the typical settlement $trircture
particular, it has been collecting donations to fund land care to counteract the ongoing trend of
land abandonment and subsequent bush encroachment. The Spreewald stretches across three
administrative districts, and since German reunification, there have been attempts to coordinate
and bundle activities better to preserve the landscape. However, workshops with people in the
area suggested no unifying vision of the cultural landscape. For these reasons, this case study
was selected as an interesting case to study trade-offs between biodiversity and broader
landscape development objectives in a cultural landscape.

3.3 Researcher positionality

The findings of this PhD and the approach taken in this dissertation would not be the same had
they not been conducted by myself and partly during the COVID-19 pandemic. In the following,

| want to reflect on how my subjective views, biases and normative perspectives influenced
knowledge creation, vital elements of a self-reflexive scientist (c.f. Wittmayer and Schapke,
2014. This includes my background, major dispositions, and key instances that made me
question my research approachH O H[L Y L W awardri¢$s&)avid \AckRndwledgement of the

UROH RI WKH UHVHDUFKHU DV SDUW DQ G (BEpraf B026,R! WKH F
388). Reflexive practice includes considering h60wKH UHVHDUFKHUfVY SRVLWLR!
research design, stakeholder engagement and interpretation of data (Moon et al., 2019).
ORUHRYHU RWKHU DVSHFWYV LsQpbSitioh QdiudesacEassWokresebrthV HD U |
participants, the relationship between the researcher and research participants and the influence
Rl1 WKH U H badkgrdund ehlh research process and outcomes (Berger, 2015).

Two key topics are relevaim this reflection, i.e. past experiences with the research problem
and how those have shaped my interpretation of the data (c.f. Creswell and Creswell, 2018).
The topic of biodiversity conservation, specifically in farming in the EU, has been central to
my research trajectory prior to commencimy PhD. | was familiar with the key policy
instruments to achieve biodiversity conservation in the EU, key stakeholders and central
academic debates about conflicts between nature conservation and agricultural production.
Before my employment in both projects, | had no personal or professional connections to the

2 https://www.spreewaldstiftung.de/startseitecessed 12 August 2022
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two study areas. My lack of in-depth understanding of the respective contexts and close
FRQQHFWLRQ WR WKH VWXG\ DUHDV PtDiGriy résearthijputne® LN H D C
There are several dimensions to this notion of an outdtdecludes residency, i.e. | did not
permanently live in the study areas. The fact that English is not my mother tongue immediately
stood out to everyone | spoke to in Australia. Moreover, even though | am German, having
grown up in south-western Germany meant that | did not share the same experiences as people
who experienedthe German reunification and its ramifications in Eastern Germany, where the
Spreewald is located. Lastly, | grew up in an urban area and am a female, whité,BlaDng

student who conducted research in rural areas with people who were predominantly older than
me, including in the field of agriculture, which tends to be quite masculine (e.g. Newsome,
2020). This sense of outsider-ness or lack of expertngesctical issues brought challenges

in understanding the local vernaculaF XOW XUDO UHIHUHQFHYVY DQG VRPH RI
accounts and experiences. | perceived this to be a more significant challenge for the work in
Australia due to the cultural difference and as | am a non-native speaker of English.

The COVID-19 pandemic hugely impacted this place-based research and resulted in the
necessity to adjust the research (see also Hermans et a).,I28&ded to a physical disconnect

from research participants in the Muttama Creek Catchment area because | had to leave the
country on short notice and could not return before the project's end. It also completely changed
my fieldwork plans, such that | had to resort to online interviewing and had to hand over the
responsibility for on-ground workshop organisation and data recording to my Australian
collaboratorsl used different strategies to overcome the limitations of studying the unfamiliar.

In the Spreewald case study, | benefitted from the work conducted in the project before my start
DQG WKH LQWHUDFWLRQ ZL Wiksphafe-RgsSrikDRohe AtstralRiJcas® HU {1 |
study, the close collaboration with my field assistant Annie was invaluable for unpacking
cultural references and better understanding the context. Moreover, | drew on member
checking, which meant that | discussed preliminary findings with research participants and
other people from the local communities.

My outsider-ness, however, also had several benefits: it put interviewees in an expert position,
and | could ask different questions that | believe | could not have asked otherwise (c.f. Berger,
2015). | believe that this outsider lens also made me more aware of the role | played and was
assigned to in the social landscapes of the study areas. For example, | became aware that
regenerative agriculture is a very contentious topic in Australian farming and decided to not
actively engage with this topic in the research. | instead sought to maintain my stance as an
impartial researcheF XULRXV DERXW DQG LQWH UdtVMaHG vesedSHR SO
interest in the study areas. Additionally, | recognise that as a rese&arerpt view the world

through the eyes of the research participants, but | aim to gamtHdf® SDWKLF XQGHUVW
(Tracy, 2013). For example, there were specific instances that made me question my own
biases. During the Spreewald interviews, one interviewee felt that the photos | had selected
presented a strong bias towards land management in the cultural landscape and an @horance
cultural history. This critique was vital during the interpretation of my data in that | kept

3 This is not an objective classification but | base this assessment on the quegtisasked and comments made
by people | interacted with during fieldwork.
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guestioning whether had imposed my understanding of the cultural landscape on the data.
Moreover, feedback provided by participants during the piloting of the Q-items in Australia
suggested that our set of items was biased towards environmental statements. Asla result,
worked on ensuring that the importance of production interests and the role of farmers as food
producers with a focus on productivity and net pr@fee e.g. Primdahl et al., 2Q1@as better
acknowledged through the statements. Finally, all interviews and workshop discussions were
transcribed when audio recordings were available to decrease the risk of bias.

4. Key findings
4.1 Research aim & shared viewpoints

For this research aim, | sought to identify shared viewpoints highlighting perceptions and
meanings of human-nature relations and biodiversity to understand biodiversity conservation
trade-offs.

We investigated archetypal viewpoints on the biodiversity-production intersection in the
Discourses Paper(Chapter 1l). Whereas thBenefit Discourseposied that biodiversity
conservation is essential for the viability of farming, #rade-off Discourseefleced an
understanding that on-farm conservation entails reduced profitability. In contraBgldmee
Discourseheld that biodiversity and production could be balanced in the farm business. Finally,
in thePayment Discoursebiodiversity was considered separate from farming and money was
seen as the linchpin to successful conservation. The four identified discoursesddiffer
concerning three key dimensions, namely (1) how the relationship between farming and
biodiversity is understood; (2) what roles and responsibilities farmers have; and (3) what
solutions are believed to improve biodiversity outcomes. The four discourses conceptualised
biodiversity differently, from productivist to more ecological framings of this relationship (1).
Though the notion of stewardship resonated with all interviewees, it translated differently into
understandings of the role of farmers, for example, as food producers or temporary custodians
(2). Similarly, perceptions of how to best protect biodiversity ranged from monetary incentives
to building ecological literacy (3). Between the discourses, perceptions of biodiversity loss and
the importance of biodiversity conservation varied substantially.

In theThree Horizons PapdiChapter Ill), we considered biodiversity outcomes from different
trajectories of future rural development. It complemente®theourses Papdpy highlighting

how different priorities and understandings of the farming-biodiversity intersection led to
different views on preferred systems change. The preferred system differed between the
pathways, and workshop participants had different perspectives on levers of change, e.g.
individual farmers or institutional changes and types of innovations such as technology or
improved education. The findings confiedhthat perspectives on what role biodiversity pldy

in change dynamics and which factors led to improved biodiversity outcomes varied
substantially between people in the Muttama Creek Catchment area.

In theLandscape Narratives PapéChapter 1V), we sought to understand archetypal ways of
narrating human-nature relations. In tNature Narrative the landscape was created and

CHAPTERI: FRAMEWORKPAPER 17



shaped by humans and was conceptualized as the connection between traditional land use and
nature. ThePeople Narrativefocused on interactions between human use and nature and the
role of the landscape aplace to live and produce. In thand Use Narrativehuman use of

the landscape took centre stage, whereby ongoing management sustains the Spreewald. The
three narratives diffedd concerning three aspects: 1) key topics, 2) negative aspects or threats
to the landscape, and 3) landscape values. Key themes included physical aspects of the
landscape, landscape meanings and types of management (1). The narratives also revealed
different perceptions of issues, including natural succession, large-scale farming or
overconsumption by tourists (2). Finally, the narratives highlighted different combinations of
aesthetic, cultural, ecological and economic values (3) L&hdscape Narratives Papénus

revealed the range of meanings and understandings of the notion of cultural landscape among
key stakeholders in the Spreewald.

In conclusion, the discourses and narratives provided insight into how biodiversity is perceived
and what its conservation means in two different landscdp&VHG RQ SHRSOHVY
perspectives. The findings highligistareas of overlap but also contrasting problem framings,
views on the role of biodiversity and different contextual values, which create baoriers
concerted action and collaboration.

4.2 Research aim 2 landscape aspirations

For this research aim, | sought to expldeH R Sa3pitatifins for their respective landscapes
and how they influence approaches to and preferences for how biodiversity should be managed
and protected.

TheThree Horizons PapdiChapter Ill) aimed to explore different ideas about what constitutes
positive futures and the mechanisms of change to achieve thertdtdpia Pathwaysought to
increase local food production and understanding of agricultural landscapes through changes to
the farming system and education. Thrassroots Pathwafocused on improving the viability

of small and medium-sized farms and the health of Muttama Creek through changes to the
regulatory framework and bottom-up activities. TWesion Pathwayaimed to improve
community and landscape health through increased connectivity and support for smaller rural
businesses and farms. TlRarming Story Pathwagought to improve ecosystem and livestock
health with trickle-on effects on the community through revegetation measureSpities

Web Pathwayimed to build ecosystem resilience and biodiversity by improving collaboration
and integration between governmental organisations.BEs¢ Practice Pathwafocused on
improving farm viability and, thus, environmental outcomes through changed farming practices
and technological innovations. The findings skdw broad range of values and aspirations
related to the future, including social aspects such as community well-being, economic viability
and biodiverse and healthy ecosystems. Biodiversity and nature-related aspirations more
broadly played different roles in the pathways. For example, biodiversity loss or change was
the motivator for change in two pathway4gion and Farming Story Pathwaysecosystem

health was the explicit aim of two pathwagp{der WelandFarming Story Pathwaysand in

the other pathways, improved environmental outcomes were the result of the changes. The six
pathways provided a nuanced perspective on the multiple ways in which participants value
nature and biodiversity.
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TheDiscourses PapefChapter Il) showd a divide in preferences and values and highdight

how aspirations to protect biodiversity varidd. some discourses, economic objectives
outweighed biodiversity objectives, for example, in Thade-off Discourse3HRSOHVY UHODV
with the agri-environment expressed through the four discourses eveedpoiah underlying

polarity between pro-environment and pro-production viewpoints. Though the six pathways in

the Three Horizons Papeiid not necessarily display this polarity, how they narrated change,
starting from a key issue and leading to imagined futures, esthbew workshop participants

valued different aspects of their community, farming systems and landscape.

In the Landscape Narratives PapdChapter V), we explored how narratives construct
landscape meanings around different core values. How the landscape evolution and ongoing
developments were narrated highlighted that stakeholders valued the landscape differently. All
three narratives refleetl different combinations of landscape values, i.e. ecological and
cultural; cultural, economic and aesthetic; and economic and aesthetic values, which highlight
different development preferences for the landscape. Nature and biodiversity played different
roles in these landscape aspirations. TNegture Narrative highlighted the landscape’
ecological values, primarily through little or no human intervention and the desire to be close
to or in harmony with nature. ThBeople Narrativereflected an appreciation for the
relationship between people and their environment and wet meadows as distinct ecosystems of
the area. Theland Use Narrativeexpressed an appreciation of nature-friendly farming
practices as a way to sustain the landscape. Despite some overlap in the values, the narratives
also reveal differences in worldviews, i.e. ecocentric vs. anthropocentric perspectives.

In conclusion, the empirical findings of this dissertation show in what way biodiversity is
valued and what role it plays vis-a-vis broader landscape and rural development objectives. The
findings highlight areas of consensus with regard to landscape development preferences and
shared future aspirations but also spaces of contestation around the role and importance of
conservation in the two study areas. Our findings thus reveal different views on human-nature
relations and contextual values concerning the two landscapes.

5. Synthesis

This dissertation provides a socially situated understanding of biodiversity conservation trade-
offs, i.e. how biodiversity conservation objectives conflict with other land use objectives
Drawing on the key findings summarised in Sectiohti the findings in with discussions on
transformations of the broader policy and governance context around biodiversity conservation,
the role human-nature relations play for the diversity of perspectives and how alternative
pathways of social-ecological development can be developed and the role that human agency
plays therein.

5.1 Conflicts over biodiversity conservation objectives: transforming the policy and
governance context

This dissertation elicited place-based discourses and narratives that are shared by a range of
different stakeholders, including but not limited to farmers. Complementing the large body of
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OLWHUDWXUH VHHNLQJ WR XQGHUVWD @Bed Brid BéhaivirsHQ Y LU
(e.g. Brown et al., 2021), the empirical findings in this dissertation highlight the importance of
the broader social landscape to identify barriers and opportunities for biodiversity conservation.
For example, the archetypal viewpoints identified through Q-methodology could not be
attributed to individual stakeholder groups. It has been suggested that dialogue should include
plural meanings and different solutions for equitable and sustainable stewardship (Masterson et
al., 2017). This dissertation highlights shared viewpoints and landscape aspirations that shape
conservation trade-offs by employing participatory research methods and by drawing on the
concepts of discourses and narratives. Identifying the landscape aspirations held by different
stakeholders provides an important basis for building a collective vision and understanding
consensus and conflict (Nieto-Romero et al., 2016), which can help plan participatory
workshops (Jiren et al., 2023). The findings point to areas of convergence and divergence and
highlight levers of engagement with conservation trade-offs. For exampRisttmursesand
Landscape Narratives Papetsghlighted contrasting problem framings that can present a
barrierto collaborative actions at the landscape scale, which are increasingly called for in
biodiversity policy (e.g. Pe'er et al., 2022). Both drivers of biodiversity loss and solutions to
this challenge are context-specific (Pascual et al., 2021), which makes an understanding of
place-based conservation trade-offs vital for designing governance and policy measures to
protect biodiversity.

This dissertation highlights the myriad of ways in which biodiversity objectives are constructed
against other land management priorities, i.e. at the agriculture-production Besami(ses

Pape and as set within broader rural developm&ht¢e HorizonaindLandscape Narratives

Papers. For the trajectories of both landscapes, tieeetension between economic interests

and biodiversity conservation objectivasthe Muttama Creek Catchment case study, farming

was constructed around productive agriculture in some discourses and as an activity that
balances conservation and production in others. The Spreewald Biosphere Reserve case study
highlightedtrade-offs betweeamore protectionist approach to nature conservation and human

use. There i DPSOH HYLGHQFH WKDW HFRQRPLF LQFHQWLYHV SO
making, but that decision-making includes various aspects dgdEHUW HW DO 8
Capano et al., 2020). The findings from this dissertation confirm that economic incentives in
agriculture must ensure that they simultaneously create economic and biodiversity benefits
(Turnhout et al., 2021) to overcome a dualistic understanding of the economy as separate from
biodiversity. Economic rationales of food production are leading to increased intensification

and subsequent decreasing on-farm biodiversity in the Muttama Creek Catchment case study
and to farmland abandonment and resultant biodiversity loss in the Spreewald. The findings
from this dissertation highlight that agricultural and environmental policies must actively and
holistically address multiple trade-offs, e.g. between biodiversity conservation and agriculture,
carbon farming or tourism development (see dlfo)Q N HW PO

The polarity and tensions that the empirical findings highlight did not emerge in a vacuum, but
the policy and governance context @dy crucial role in shaping them. Although the broader
governance and policy landscapes are very different in the two case studies, both have been
dominated by productivist framings of land management. In Australia, environmental and
conservation policies have been critiqued for their economic framing (Kusmanoff et al,, 2017)
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thus sustaining an understanding of farmers as food producers. In the EU, rural development
policies are ill-aligned to the context of traditional farming landscapes (Mikulcak et al., 2013),
and the Common Agricultural Policy has remained insufficiently designed to improve
biodiversity conservation/ HYHQWRQ HW DO 3 H Thisthigbl@ies the N Q H U
limitations of current environmental and biodiversity policies in addressing place-based
biodiversity conflicts and improving biodiversity outcomes. In addition to considering trade-
offs more holistically, findings from both case studies point to the need to initiate broader
debates about what biodiversity means in the respective context and how it can be protected.
For example, Herzon et al. (2022) highlight interlinked societal processes which reinforce the
extinction of threatened semi-natural habitats, including their role in policy, education and the
SXEOLFTV SHEsE Hdsidvdce@c processes are also relevant for native biodiversity
in the Muttama Creek Catchment and wet meadows in the Spreewald cultural landscape.

Including plural perspectives and values in biodiversity research (c.f. Pascual et al., 2021) also
means considering those currently marginal in discussions about biodiversity conservation.
This dissertation highlighted aspects that remain marginalised in mainstream or dominant
discussions by studying the broader social landscape. In the Muttama Creek Catchment, a topic
mostly absent from the interviews and only slightly touched on during the workshops was that
of IQGLJHQRXV ELRFXOW X Unie@ge\iaReA@Hpaskes peopte, lamy@Be and
FXOWXUH DQG WKHLU UHODWLRQVKL® 186R OMKfeurldf@he BAJ R Q P H C
participants we interviewed referred to this topic during the interviews. Our findings thus
highlight that indigenous biocultural knowledge is currently only a marginal topic in debates
about biodiversity conservation in the Muttama Creek Catchment Anemre pluralist and
inclusive approach to governance (c.f. Visseren-Hamakers et al., 2021) and a governance
system that acknowledges multiple knowledge systems (c.f. Leventon et al., 2021) would help
overcome such limitations.

5.2 The kaleidoscope of perspectives on biodiversity conservation: engaging with
human-nature relations

Human-nature relationships have become a heavily researched topic in sustainability science
(e.g. West et al., 2020; Beery et al., 2023). This includes different worldviews, i.e.
anthropocentric, ecocentric, cosmocentric and pluricentric, but also different types of values
(Martin et al., 2022). This dissertation highlights how different human-nature relations manifest
in the discourses and narratives and how these shape viewpoints on biodiversity conservation
trade-offs. The papers highligittdualistic perspectives on biodiversity for the Muttama Creek
Catchment area and fragmentation between biophysical and cultural landscape aspects for the
Spreewaldin both case studies, we distinglasibetween more anthropocentric and ecocentric
perspectives, which influence views on biodiversity in the case studies. In line with recent
critiques of dichotomous views on humans and nature as separate entities in sustainability
science (e.g. West et al., 2020; Biermann, 2021), our findings highlight how fostering a more
integrated perspective would help avoid or reduce perceived trade-offs.

Despite the spaces of contestation that the discourses and narratives higésigatch
participants shared a sense of responsibility, care and connection to place, which can be seen
as elements of stewardship (c.f. Bieling and Plieninger, 2017). Stewardship can refer to

CHAPTERI: FRAMEWORKPAPER 21



different scales, such as the whole planet (c.f. Steffen et al., 2015) or landscapes (c.f. Plieninger
and Bieling, 2017). Moreover, it is not a fixed term, but the understanding of what landscape
stewardship means varies (Raymond et al., 2016; Bieling et al., 2020). The Australian model
of Landcare provides an example of a form of stewardship. It led to the creation of social-
ecological imaginaries that do not consider nature and production as siloes but focused on how
practice changes lead to ecological changes on the farm (Beilin and Bohnet, 2015). The findings
suggest that enacting place-based stewardship would provide an opportunity to bring different
stakeholders together under a broad, common value. Aiming towards multiple objectives,
including diverse viewpoints and a participatory approach to land use and management would
be central to such an approach (c.f. Plieninger and Bieling, 2017). The findings of this
dissertation suggest that place-based stewardship would prawidpportunity to address
biodiversity conservation trade-ofifs a socially amenable way.

In contrast to positive human-nature relations, disconnections from nature is a topic that remains
under-researched (Beery et al., 2023). BothiseoursesandLandscape Narratives Papers

reflect different values of biodiversity and what Lliso etal. (206 IHU WR DV QDWXUHT\
The latter refers tc YDOXHV ZLWK D QHI3®&Valy 2022, p OlH Q/Rdfieas the
Landscape NarrativeBaperhighlightedhow a process of natural succession is perceived to be
detrimental to landscape aesthetics, Diwcourses Papeshowed how biodiversity on farms

could be considered a disvalue duetoitsadderd I lHFWV R Q |D SiHpeidptiolsFR P HV
of the negative value of biodiversity on production have also been witnessed in other contexts
(.. ERUWDPpPV (&D S D QRhéy\proldde examples of instrumental disvalues, i.e. where
QDWXUH 3OHDGV WR DQ XQGHVLUDEOH HQG ZLW& &ahHJDUG
REVWDFOH WR UHDFK D GHisbletaH, G0Z2 H Y3 DhexcbngdpoiBviIues J

can help shed light, for example, on different positions vis-a-vis environmental policy (Lliso et

al., 2022), reflecting different perspectives on human-nature relations. The concept of disvalues

as negative values shares some similarities with the concept of ecosystem disservices. There
has been much less attention in the academic literature on ecosystem disservices, yet they
provide LPSRUWDQW LQVLJHKeYspecdiMER W aciidhR EgartiM§ ecosystems
(Blanco et al., 2019). This body of research on disservices highlights the need to understand
perceptions of the negative impacts of ecosystem processes. Engagement with aspects that
make biodiversity or the landscape undesirgbémually insightful for improving biodiversity
governance. For example, thandscape Narratives Papeeferred to negative associations

witha PXVHXP ODQGVFDSH RU D phEDFN WR QDWXUHY VFHQDU
ecological succession, raising questions about the viability of traditional wet meadows (see also
Lomba et al., 2020). Therefore, the concept of disvalues is highly relevant for understanding
perceptions of biodiversity conservation trade-offs.

5.3 Pathways of transformation: exploring alternative trajectories of social-ecological
development

In light of the projections of ongoing biodiversity loss and climate change, stories about these
phenomena are predominantly negatveRU H[DPSOH WKH FRQFW#SW p$QV
introduced to environmental sciences in 2000 (Crutzen, 2002) and has since become an
influentaO VFLHQWLILF QDUUDWLYH DERXW 3KXPDQ UHVRXUFH
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environmental urgency(Lovbrand et al., 2015, p. 211). Due to the negative projections of
biodiversity loss and global narratives such as that of the Anthropocene, there is a need for
positive visions that can inspire people to act (Pereira et al., 2018; Raudsepp-Hearne et al.,
2020). Such visions and imagined positive futures can guide where to go and thus play an
important role in sustainability transformations (Wiek and Iwaniec, 2014)T ez Horizons
andLandscape Narratives Papeasldressed the normative question of how the respective case
study areas should develop. The findings revealed vastly different motivations for change,
including economic and nature conservation interests. Moreover, dialogue among a broad range
of actors, especially marginalised groups, is beneficial for effective and innovative actions
(Drimie et al., 2018). The Three Horizons approach enabled a dialogue among different people
in the social landscape. While not all transformative, the outcomes of the Three Horizons
workshops highlight opportunities for change and to engage with the biodiversity-production
trade-off. Participatory methods can involve various stakeholders and diverse aspirations to
explore trade-offs. For example, participatory scenario development has been used to explore
trade-offs and synergies between food security and biodiversity conservation (Hanspach et al.,
2017; Jiren et al., 2020) or between different future pathwayD UPipNRYi HWByD O
creating momentum, mobilising action and supporting experimentation, analysing multiple
futures is valuable for understanding transformative change (Norstrom et al., 2022). Moreover,
colledive futures approaches can include local ecological knowledge and help to consider a
sustainable landscape and pathways towards it (Beilin and Bohnet, 2015). Both Q-methodology
and the Three Horizons Framework as participatory methods helped identify opportunities for
change that can reduce trade-offs and benefit the broader community and landscape, for
example, agritourism or local food production systems.

Human agency is a recurring topic in the study of sustainability transformations. Agency refers
W Bhe3capacity of individuals to act independently to make their own free ch¢iResvn

and Westaway, 2011, p. 322). Fostering human agency to bring about transformative change is
crucialin enabling approaches to transformation (Scoones et al., 2020) and helps understand
how to bring about change locally (Falardeau et al., 2019). Human agency is central to the Three
Horizons Framework (Sharpe et al., 2016). Whereas Q-methodology helped narrate desirable
cultural landscape trajectories, the Three Horizons Framework went a step further and
addressed how research participants, individually and collectively, can bring about change
towards diverse positive futures. Both fhieree Horizonsaand Landscape Narratives Papers
identified overlapping values and meanings which can provide a basis for transformative
interventions (c.f. Charli-Joseph et al., 2018). WhereasL#drelscape Narratives Paper
highlighted different problem framings, the Three Horizons approach helped with collective
sensemaking, e.g. a joint problem understanding.

Despite the limitations of the Three Horizons approach concerning lasting on-ground changes
considering future landscape trajectories through a narrative lens proved helpful in exploring
opportunities for system change. Narratives are a building 5l6é&kU FUHDWLYH DQG HPR
Rl LPDJLQLQJ Wibdrnlet\VelX @020, p. 1092). Creative approaches play an
increasingly important role in conservation to engage with diverse narratives and perspectives

on the environment based on lived experiences of a broad range of people (Gould et al., 2018).
Furthermore, Pereira et al. (2019) highlight the need for participatory processes that are both
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inclusive and creative. Photo-based Q-methodology and the Three Horizons Framework offered
the opportunity to hear a broad range of voices, including marginal ones, and the storytelling
approach offered a creative way of developing narratives of change. The recent sustainability
science literature has increasingly discussed the potential of arts-based approaches for
sustainability transformations (e.g. Raatikainen et al., 2020; Norstrom et al., 2022). Arts-based
approaches can help uncover underexplored human-nature relations (Benavides-Frias et al.,
2022), draw on alternative ways of knowing and create new stories and narratives about
transformations (Bentz et al., 2022). This can help overcome prescriptive, one-size-fits-all
approaches and allow for innovative engagement with place-based notions of biodiversity. As
a novel way to discuss biodiversity conservation trade-offs, arts-based approaches present an
avenue for future research on social-ecological trajectories.

6. Conclusions and future research directions

Preventing and halting the loss of biological diversity ranks highly on the (global) political
agenda, and anthropogenic drivers of biodiversity loss are widely recognised in academia.
However, contexis vital for shaping how this issue plays out in the social arena and can be
managed. Even within the same landscape, perspectives on successfully managing biodiversity
can vary substantially. How to govern biodiversity thus remains a pertinent question in
conservation and sustainability science. In this dissertation, | examined place-based
biodiversity conservation trade-ofissought to contribute to a better understanding of the role

of the social landscape in influencing trade-offs between biodiversity and other land use
objectives through mixed methods research in two case studies. In the following, | first highlight
the main findings of this dissertation before synthesising the key insights and discussing future
research directions. Finally, | highlight the relevance of the findings for practitioners and
policymakers.

The conceptual framing of this dissertation focused on key themes that help illuminate
conservation conflicts and trade-offs. | drew on the concepts of narratives and discourses to
explore shared perspectives on landscape development, land management and aspirations
towards the futureFor the first research aim | identified shared viewpoints pointing to
diverse perceptions of the importance of biodiversity, problem framings and preferred land use
options. | showed how these relative viewpoints result in different understandings of
biodiversity conservation trade-off§or the second research aiml| explored different
contextual values and aspirational ambitions towards biodiversity conservation and rural
development. The findings highliggtt what role biodiversity conservation trade-offs play in
future imaginaries and visions of broader landscape development.

Thesefindings were subsequently synthesised into three overarching thé@mesighlighted

how engaging with different perspectives is vital to address underlying causes of biodiversity
conservation trade-offs. In light of the calls to transform the governance system of biodiversity,
the findings of this dissertation highliglitthe importance of holistically addressing multiple
trade-offs with biodiversity conservation and inclusive approaches, especially towards marginal
viewpoints.(2) | discussed the role of underlying human-nature relationshderstanding
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trade-offs. This dissertation poattto the potential of place-based stewardship and disvalues,
which remain an under-studied topic in the literature but can yield important insights into
barriers to conservation actior(8) | highlighted the value of participatory engagement with
future aspirations to identify areas of convergence that can help mobilise action to improve
conservation outcomes. Creative and arts-based approaches are increasingly discussed in
sustainability scholarship and, in light of the findings, were suggested as a promising approach
for futures studies.

This dissertation also provided insights into managing biodiversity conservation trade-offs for
policymakers and practitionefSirst, current environmental and biodiversity policies draw on

a broad range of different instruments to address the ongoing loss of biodiversity. However, the
findings highlighed the limitations of prescriptive approaches that are not contextually
sensitive and those that promote only instrumental or monetary biodiversity values. Global and
national priorities for biodiversity conservation have been set, and there is a need to close the
gap between those top-down goals and bottom-up approaches to conservation. Approaches
including various stakeholders at scales meaningful to people present opportunities to discuss
the inherently normative questions of biodiversity conservaeaond the Three Horizons
Framework was developed by practitioners and constitutes a promising tool to engage with and
activate the imaginary potential of a diverse group of people. It is a versatile tool not only for
practitioners but also for transdisciplinary research.

Notwithstanding calls for synergies and win-win solutions for conservation, studying
biodiversity trade-offs, i.e. trade-offs between biodiversity conservation and other land use
objectives, highlights opportunities for changéne key challenge for current and future
biodiversity conservation lies in finding ways to navigate the resulting tensions and conflicts
thatare3SQRW RQO\ LQ KDUPRQ\ ZLWK WKH ODQGVFDSH EXW LQ
W K Hlkksen et al., 2022, p. 8). So far, policies to protect or enhance biodiversity have not
yielded the desired effects. By studying the broader social landscape, this dissertation
spotlighted the intersection between biodiversity and other land use objectives in two place-
based case studies. Through the mixed methods, participatory appfdhshdissertation, |

elicited place-based conceptions of biodiversity trade-offs and pointed to opportunities for
systems change to enhance conservation outcomes. This dissertation thus provided insights into
how management and governance of biodiversity can be improved by highlighting shared
values and how divergent perspectives and aspirations can be navigated. In conclusion, this
dissertation provided empirical evidence on how biodiversity is conceptualised in two case
studies and how the participatory approach helped create spaces for imagination and
engagement with desirable system change and the role of biodiversity therein. The work
underdone for this dissertation and the resulting empirical findings hopefully make a small
contribution to achieving th& % ' f2@50 vision for a planet where humdis in harmony

with nature.
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Abstract

In light of the global challenges of the Anthropocene, including biodiversity loss, there are increasing calls for positive,
inspirational futures to motivate action and help steer away from current, largely unsustainable trajectories. The three hori
zons framework is an approach in future studies that engages with normative futures and helps develop pathways toward:
them. However, this approach has not been applied to explore opportunities for biodiversity conservation with farming
communities. We developed a template to apply the three horizons framework in combination with storytelling to explore
positive futures for agricultural landscapes with rich biodiversity. We then applied this method over two workshops with

a rural community in a farming landscape of south-eastern Australia facing typical contemporary challenges of an ageing
population, climate change, biodiversity loss and global market uncertainty. In the workshops, six pathways for change
were developed. We unpack these narratives of change to contrast problem framings, future aspirations and mechanisms c
change and discuss implications for conservation. We discuss our approach to integrating diverse perspectives and values
creating actionable knowledge and highlight the role of governance and policy to support individual and collective agency.
We conclude that the three horizons approach has the potential to create actionable knowledge through locally meaningful
narratives of change, and thus in uence priorities and empower local action. For lasting on-ground change, leadership and
e ective cross-scale governance is required.

KeywordsBiodiversity conservation - Futures methods - Narratives - Storytelling - Systems thinking - Transformation

Introduction the basis upon which humanity relies (Ste en eRai15).
Recent global projections of the impacts of human-induced
The notion of the Anthropocene as a new geological eradimate change (IPC2021) and loss of biodiversity and
highlights the extent of human impact on the world’s-ecoecosystem services (IPBE®19 highlight the need for
systems (CrutzeR002), which is irreversibly threatening urgent action. However, despite increased knowledge of
these unsustainable trajectories, existing approaches to
protect biodiversity have largely failed to achieve global

Handled by Jaco Quist, Delft University of Technology,

Netherlands. objectives such as the Aichi targets (Diaz et28l19).
As a result, it is increasingly recognised that business-

* Tamara Schaal as-usual is not an option, and fundamental, system-wide
schaal@leuphana.de changes are needed (IPBES19 Diaz et al.2019. A
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Albury, NSW 2640, Australia (c.f. Rose2018. Much debate in conservation has-nar

% Fenner School of Environment and Society, The Australian rOW!y foc_used on agrlcu!turgl production and disregarded
National University, Acton, ACT 2601, Australia societal issues such as justice and governance (Loos et al.

4 Australian Resilience Centre, PO Box 271, Beechworth, 2014 and has not considered the issue through a syste.ms
VIC 3747, Australia lens. Subsequently, there are calls to make conservation
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research more transformative to address biodiversity loshange and the disconnect between the current situation and
(Collo et al. 2017 Wyborn et al.20208. This means desired futures.
including di erent perspectives and values (Collo etal. The three horizons framework has been appliedtoad
2017, moving away from research that is focused exclurange of topics, often in combination with scenario plagnin
sively on scienti ¢ knowledge and instead recognising dif Initially developed as a practitioners’ tool, the approach
ferent types of knowledge (e.g. Sterling et2l17) such  has been increasingly used in research since 2006 (Curry
as indigenous and local knowledge (e.g. IPEB39 and and Hodgsor2008. It has been used to create scenarios
drawing on interdisciplinary and participatory researctbased on existing initiatives of positive futures or ‘seeds’
approaches (Ros2018. (Pereira et al20193 2018 Raudsepp-Hearne et &020

To counteract the often negative projections of futur@nd to explore the role of human agency in achieving posi
ecological and social decline, there have been calls tive futures (Falardeau et &019. It has also been applied
develop novel, inspirational scenarios (Bennett €2@16  to structure discussions about strategies that will lead to
and positive visions that inspire people to act (Raudsepjpreferred scenarios for human—wildlife coexistence (Jiren
Hearne et ak02Q Pereira et aR01932018. By providing et al.2021). Three horizons has frequently been applied to
directions for change, desirable futures and visions play @evelop bottom-up or local pathways of change, including
key role for sustainability transformations (Wiek and Iwan to develop value-based local scenarios (Harméa kova et al.
iec 2014). Developing such normative or positive futures2021) and to understand how regional pathways contribute
requires more than the progression of change from existirtg achieving the Sustainable Development Goals (Aguiar
drivers or trends. An ability to imagine is vital. Imaginationet al.2020. To our knowledge, the utility of the three hori
refers to ideas about the future that cannot be captured bgns framework to address biodiversity loss has not been
the senses (Moore and Milkor@d20). Processes that foster assessed to date. We created a template that cesnthia
imagination can help to improve system understanding, céhree horizons framework with a storytelling approach to
create new solutions, |l participants with a greater senselicit pathways towards positive futures. We applied this
of hope for the future, and foster a commitment to actiomethod in a case study on biodiversity conservation in an
(Pereira et al2019h 2018. Imaginative futures can also agricultural landscape in south-eastern Australia.
help to explore and engage with di erent worldviews and The aim of this paper is twofold. First, we provide a step-
values, as outlined by Wyborn et &0@03 in the context by-step guide for how three horizons, in combination with
of biodiversity loss. However, future pathways developea storytelling approach, can be applied to explore systems
thus far have predominantly had a global or regional focushange towards desirable futures. Second, we assess how
and quantitative methods dominate (Mangnus 2@G19.  useful this approach is to developing locally meafihgar
More participatory and imaginative approaches are neededtives about positive futures that help identify opportuni
to complement these e orts in ways that can enable morges for protecting biodiversity. To this end, we engaged a
e ective and practical local-level human agency (Pereirgplace-based community to collaborate with us to: (1) explore
et al.2019h, especially those approaches that start frondi erent perspectives on systems change towards positive
bottom-up interventions (Pereira et2021). futures, and (2) assess the utility of the three horizons frame

In this paper, we focus on the three horizons fiaonke, a  work for navigating towards those futures. The place was the
participatory future studies approach that helps grapple withluttama Creek Catchment, a farming area in south-east
future uncertainty and divergent perspectives and focusesn Australia which faces challenges representative of the
attention on the role of humans to bring about positivéroader region in Australia and the globe, including climate
futures (c.f. Sharpe et &016. This makes it a potential change, biodiversity loss and an ageing rural population.
tool to explore options for improving biodiversity outcomesWe collaborated with the Muttama Creek Landcare Group,
at a local level. Three horizons structures discussions abouho was keen to develop community activities and broaden
desirable futures and ways to get to those futures along threegagement with other people in the community. For our
horizons (Sharpe et &016. Horizon 1 is the current sys rst research aim, we conducted two full day workshops
tem or business-as-usual, Horizon 3 is the imagined futuver the course of two weeks. For aim two, we used-ques
system, and Horizon 2 represents the transition or-transonnaires to document workshop participants’ evaluation
formation zone from Horizon 1 to Horizon 3 (Curry andof the utility of the three horizons framework to support
Hodgson2008 Sharpe et al2016. Three horizons is an futures thinking, creativity, empowerment and dealing with
approach to systems analysis where each of the three hatliverse viewpoints and complexity. We describe the work
zons represents a di erent condition of the system (Currghop process and the resultant six pathway narratives that
2015 or di erent system patterns (Leicest2020. These emerged from discussions. We then re ect on the approach
three horizons can be understood as an ‘orientating heurisith speci ¢ reference to how our application helped with
tic’, bringing focus and awareness to di erent patterns ofmutual understanding across di erent perspectives among
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the Muttama community, the social impact of this researchonsequences for actions and planning in the present are

approach, and the utility of this futures studies tool for bioconsidered (Drebord,996 Quist and Vergragf009.

diversity conservation in farming landscapes. A key challenge that remains for any futures method
engaging with normativity is the inherent subjectivity
related to positive or preferable futures. Achieving a ‘good

Materials and methods future’ is di cult because of the normative nature of these
futures and the divergent perspectives that exist (Pereira
Situating the three horizons framework et al.20199. Therefore, it is increasingly recognised that

there exists not just one single ideal future and one sin
Futures studies o ers a range of methods to enable cemmgle path, but multiple desirable futures and pathways (Bai
nities to explore possible, plausible and normative futurest al.2016 Bennett et al2016 Scoones et aR020, with
that improve decision-making and help navigate pathwaysathways de ned as being “courses of events and actions
towards those futures (Bai et &016 Bengston2019.  towards the desired targets” (Aguiar et202Q p. 2). The
Such methods can help make people’s assumptions abdhtee horizons framework o ers an approach to developing
the future explicit and explore novel futures. For examplepathways that simultaneously considers the present and the
Jarva 2014 argues that even though the future has not-matéuture systems and connects the present with desirable end
rialised in the real word, “it does exist in peoples’ minds agoints in the future. In addition to being highly participatory,
passive and active (motivational) futures” (p. 21). Scenaiit takes a systems perspective and focuses on fyliefi
ios, visioning and backcasting are well-known participatorjnow humans can bring about change.
methods in transformation research (Wittmayer e2@1.8
and share common characteristics with the three horizofGase study context
framework.

Scenarios can be applied in a range of di erent ways td'he catchment area of the 100 km long Muttama Creek
make predictions, for exploring a topic, or engaging with(1138 kn?) lies in the so-called sheep—wheat belt of south-
normative questions (Borjeson et2006. In recent years, eastern Australia, i.e. where land use is a mix of cropping
there has been a growing interest in normative scenariesd livestock grazing with sheep and cattle. The study area
(e.g. Aguiar et al2020 and application of scenario planning is located in the temperate climate zone, which, due to stable
to explore positive futures (e.g. Falardeau e2@1.9 Iwan-  weather conditions, contributes to farms having relatively
iec et al.2020. Scenario planning has become a prominentigh commercial property values (Olsauskas e2@l.8.
tool in social-ecological systems research to study, inter ali@he agriculture, forestry and shery industries together are
biodiversity questions (Oteros-Rozas et2dl15. Despite  the largest employer in the Cootamundra-Gundagai Regional
the plethora of ways in which scenarios have beptied to  Council (CGRC), the local government area encompassing
date, their role to enhance human agency and create positoaugr study area (AB2022). Agriculture thus plays a vital
scenarios remain under-researched (FalardeauZ2®). role in the regional economy and it is largely export-ori
While scenarios have been used to help build commoented. The majority of land in the region is privately owned.
visions, their use as a standalone exercise has limited th&ilost of the Council's approximately 11,000 population
utility in bringing about collaborative action—both for rural reside in the two major towns, with the rest oféinea being
communities (Nieto-Romero et 016 and for biodiversity sparsely populated. On average, the population in the area is
conservation (Pert et &2010. older than the population of the state of New South Wales

Visioning is another approach in futures studies that aimsnd migration trends show an increase of older residents
to develop a normative, desirable future (Wiek and lwan(Cootamundra-Gundagai Regional Cou2€ilL8.
iec,2014) and is often combined with other future studies Since European colonisation in the early nineteenth
tools that build on these visions (e.g. Hamann 2@G20. century, and more speci cally, since the onset of indus
Visions of the future can be valuable in providing motivatiortrialised agriculture, much of the original grassy wood
for change but this may not be enough to help translate thend ecosystems has been removed through land clearing
visions into human action nor enable transformative changeith only remnant areas of natural vegetation remaining.
(lwaniec et al2020. In contrast to these forward-looking While the study region has experienced a decline in rain
approaches, backcasting connects the future with the priall since 1990 (Bureau of Meteorology and CSIRT20),
sent by starting from an endpoint and working back towardsince 2020, there has been above average rainfall leading to
the present (e.g. Inayatull&908 Vervoort et al.2014), record canola harvests and cattle prices. However, accord
thus enabling a systemic and long-term oriented perspemng to climate projections for the broader region, average
tive to be taken (Quis2016. In backcasting, alternative temperatures are expected to increase and rainfadirpatt
futures or visions are developed and their feasibility andre projected to change with increased rainfall in summer,
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and declining rainfall for other seasons (Local Land Serrange of values and perceptions. Due to the systemic nature
vices2015. These climate changes scenarios are projectexf the three horizons approach, we also sought to invite
to result in decreased pasture production and pro tability bparticipants with di erent roles in the agricultligystem.
2030 (Local Land ServiceX)15. Based on global emission This included land managers in the area, sta from local
scenarios and projected changes in rainfall and temperatuesd state government and non-government agenaiessC
the broader Riverina region, which our study area is part ofpundra Gundagai Regional Council, Local Land Services,
could experience a decrease in farm pro ts by 2050 of upiodiversity Conservation Trust), members of local eom
to 31.5% compared to the 1950—2000 period (Hughes et ahunity groups (a regional Landcare coordinator, members
2020. of the Muttama Creek Landcare Group), a teacher from the
There have been several community-led initiatives in théocal high school, and other key organisations and individu

area addressing climate change and environmental issuafs working in that space. We sent email invitations to over
The Muttama Creek Regeneration Group was founded ib30 people who we had either interviewed in the project
2003 to focus community e ort to improve riparian healthpreviously, identi ed as key stakeholders, or who had been
of the section of the Muttama Creek that runs through theuggested to us by other interviewees. We also advertised the
urban areas of one of the towns in the &@hen, in late workshops via Facebook as well as through articles in two
2018, members of the local farming community formed théocal newspapersCootamundra HeraldGundagai Inde
Muttama Creek Landcare Group, which aims “to protect angendent and a newspaper focused on agriculture and rural
rehabilitate the natural vegetation of the Muttama Creek artdpics in AustraliaThe Land. There were 28 participants
surrounds, to reduce adverse impacts of climate volatilitat each of the workshops. 16 participants who participated
in the area and increase biodiversitykey actions of the in the rst workshop also participated in the second one.
local Council’s Rural Lands Strategy include increasing tree
canopy and encouraging regenerative farming (CootamutVorkshop process
dra-Gundagai Regional Coun2id19.

Previous research in the study area highlighted that peo

ples’ perspectives on the role and importance of biodiversity
Research approach conservation in farming varied substantially, from a more

ecological perspective that sees biodiversity as the prereq
In this section, we rst outline how we selected and recruitedisite for pro table farming to a pro-production perspective
participants for the workshops before detailing how parthat questions biodiversity bene ts to farming (Schaal et al.
ticipants were guided through the three horizons. We the2022H). Building on these insights, we de ned the following
highlight how we analysed the six pathways through theoverarching question to frame the discussiétmy will we
matic clustering and used narratives to uncover the multcreate a future where our landscape sustains viable-com
ple ways in which people view the future before describingnunities, pro table farming and a rich biodiversitygased
how we evaluated participants’ assessment of odkshop  on this framing, we developed key questions to guide par

approach. ticipants through the three horizons (Fiy.
The workshops alternated between group discussions
Participant selection and recruitment with changing compositions and plenary discussions: Dur

ing the rst workshop participants were asked to:
To address our two research aims, we conducted two full-day
workshops two weeks apart in April and May 2021. Through. Identify signs that the current system is not viable in the
earlier research involving case study participants, we identi  long run (Horizon 1; Figl, W1.1).
ed contrasting perspectives on the biodiversity—productior2. Identify the drivers behind these unsustainable trajecto
intersection re ecting di erent perceptions of biodiversity ries (Fig.1, W1.2).
and land use priorities (Schaal etZ)22h). Workshop par 3. Discuss what aspects they would like to retain from the
ticipants were thus selected to re ect the diverse viewpoints current system (FidL, W1.3).
held among farming stakeholders in our study area so that Identify characteristics of a desirable future (without
desirable futures could be created to encompass this diverse specifying a particular time frame) (Horizon 3; Fig.

W1.4).
5. ldentify examples of a desirable future that exist already

T oo today (Fig.1, W1.5).
1 https://www.facebook.com/Muttama-Creek- Regation-Group- y (Fig )

121725115837772formation retrieved on 28 October 2021. . . .
2 https://www.facebook.com/muttamacreeklandcare information The examples identi e.d .by participants of aspects of
retrieved on 15 October 2021. desired futures already existing today thus become the seeds
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Fig. 1 The three horizons (H1-H3) and the questions guiding the discussions for each of the horizons during the two workshops. The letters and
numbers indicate which aspects were covered during the rst (W1) and second (W2) workshop and in which order (1-5)

that will help create the positive futures of tomorrow. Seedthe project might face; and (4) how the successful project
are understood to be “initiatives (social, technological; ecavould look and feel like (Supplementary Material 1). We
nomic, or social—ecological ways of thinking or doing) thatdecided to draw on a storytelling approach as it helps foster
exist, at least in prototype form [...] but are not currentlyimagination, i.e. ideas which do not form part of “sensory
dominant or prominent in the world” (Bennett et2016  and lived experience” (Moore and Milkor&02Q p. 9).
p. 442). Stories are also important to create shared understandings
The focus of the second workshop was to develop futuref dynamics in social-ecological systems (Galafassi et al.
pathways where key issues in the current system (Horiz&z018).
1) were bridged with desirable characteristics of the future To broaden the ways in which people in the area can
(Horizon 3) through project ideas (Horizon 2). Participant&ngage with the workshop outcomes, we invited an-inter
split into groups and were asked to come up with projegiretive artist to join the workshops and to create artworks
ideas that would help move away from current issues {Horinspired by the discussions. Arts represent an alternative
zon 1) and towards desirable system characteristics (Horizoamode of engagement with a topic, which can help commu
3). Some groups chose to stick to broad themes, e.g. addresieate and illustrate research ndings, and complement them
ing the issue of declining community health and capacitythrough critical, creative or engaging outputs (Saratsi et al.
whereas others focused on more narrowly de ned issues, e2019.
set stocking and its impacts. After this initiahlmstorming,
the result of which were ten di erent project ideas, partici Thematic clustering
pants grouped themselves around a particular project idea
they preferred to work on more (Fij.W2) by writing their  After obtaining oral consent from participants, weorded
name against that project idea. The total number of groudl sessions where participants presented outcomes from
was not pre-determined, but during the selection, six groupsnall group work to the large group and subsequent dis
emerged with group sizes ranging from 2 to 5 participantsussions involving all participants. We also kept all writ
A storytelling approach was then used to develop pathwaysn workshop outcomes produced by the individual groups.
using so-called storyboards. Storyboards were initialhAll recorded workshop discussions were transcribed verba
developed in the Im industry and are sequences of drawtim. We took an inductive approach to clustering the-writ
ings to map out the Im narrative (Ha2008. The groups ten workshop outcomes into key themes. The Horizon 1
were encouraged to draw on people from other groups withemes (W1.1) were clustered around aspects from the group
expertise that they needed for their pathway. Each groygresentations that were delivered during the workshop.
was asked to discuss and draw four steps of a storyboaihemes derived for other workshop outcomes (W1.3-1.5)
(1) the context or setting of their projects; (2) which enableraiere grouped together by the authors after the rst work
would help advance the project; (3) what potential barriershop by drawing on the workshop transcripts to inform our
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understanding of their meanings. In the two weeks between a certain way, but also who is responsible to address the
the two workshops, we summarised outcomes and kgyoblem and how. They give structure to future imaginaries
insights from the rst workshop into a report that was sen{Pigott 2018 by, for example, considering three key-ele

to all participants of both workshops. At the beginning of thenents: a rationale, relevant actors, and a plot (Wittmayer
second workshop, we brie y presented the outcomes frorat al.2019. We understand narratives here as storylines that
the rst workshop and asked participants to add themes atart with a perceived problem which is addreskeoligh a
drivers that they felt were missing. After the second workset of activities and developments leading to a defitack.
shop, we wrote up storylines the groups had presented using

workshop recordings, and gave each a name based on farticipant evaluation

descriptions and expressions used by participants during

their presentations. We then sent summaries of workshdpur second research aim was to assess the utility of the three
outcomes to all participants for feedback. We also presentéabrizons approach for navigating towards those futures.
them at several meetings of the Muttama Creek Landcafeor this, we were interested in understanding participants’
Group to report back on the workshop and obtain-feedassessment of the workshops regarding ve recurring top
back on the outcomes. These steps were vital to understaied in the current literature on futures studies: (1) dealing
whether our interpretations of the storylines and labels wergith complexity (e.g. Bengsto2019; (2) providing space

re ective of the groups’ understandings. for creativity and imagination (e.g. Wyborn et 20208;
(3) dealing with a diversity of goals and perspectives (e.g.
Narratives of change Pereira et al20199; (4) empowering participants and

agency (e.g. Sharpe et @016); and (5) fostering future
Our first research aim was to articulate how the threéhinking or literacy (e.g. Pereira et 2018 2019h. At the
horizons framework, in combination with a storytellingend of each workshop, we asked participants to complete
approach, can be applied to explore di erent perspectivesd questionnaire where they were asked to rank a question
on systems change towards positive futures. For this, wegarding each of these ve key futures studies aspects on a
were interested in understanding the narratives of changee-point Likert scale from ‘strongly disagree’ to ‘strongly
produced through the storytelling approach as a re ectioagree’. We received 39 questionnaires; 18 from participants
of di erent perspectives on systems change. Narratives prat the rst workshop and 21 from the second. The question
vide both a useful way to communicate imaginary futuregaire also served to obtain participant demographic details:
(Beckert2016 and to engage with multiple imaginations 59% of the respondents were male, they were predominantly
of the future (Wyborn et aR020h. From a constructiv  land managers or landholders (74%), and they covered a
ist perspective, Leach et aRQ10 argue that for the same range of di erent age groups, with over half of the respond
issue there are multiple co-existing narratives framing thents 55 years or older (Fig).
system and its dynamics di erently, each re ecting di erent
values and goals through which problem and solutions are
variously identi ed. In a narrative, di erent events are putResults
into a sequence, starting with a beginning, e.g. a particular
problem; the middle, in which certain events subsedjy During the workshops, participants discussed a range
unfold; leading to the end, where certain outcomes are idenf interconnected issues with the current system and
ti ed (Roe 1994). Narratives thus not only frame a problemexpressed diverse aspirations for the future. Based on these
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Fig. 3 The three horizons (H1-H3) and the main themes that emerged from the discussions about each of the horizons

discussions, participants in groups then develgdedto  perceived a decline of individual and community health and
ryboards in which innovations, technologies or new waysapacity, including an ageing population in rural areas and
of thinking and doing provided the impetus for movingmental health issues driven by burn out. Finally, examples
away from a non-viable system towards positive futuresof external system drivers beyond the immediate control of
The resultant pathways combine six cross-cutting themegzarticipants included climate change, increasing natural dis
that emerged during the workshops: technology, knowlasters and increasing consumer awareness about impacts of
edge, community, responsibility, environment, and farmindarming practices.
systems. Each pathway represents a unique combination of The discussion on drivers of change identi ed by-par
these themes, highlighting the diversity of future aspirationscipants focused on two critical signs that the system is
and perspectives. untenable in the long run: traditional farming practices and
In the following, we present our ndings in the order a broken water cycle (Supplementary Material 11). Workshop
in which the three horizons were discussed during thparticipants were divided into six groups, each of which

workshops. selected one key issue and discussed driving forces that
lead to these negative outcomes (RigW1.2). This short
Horizon 1 exercise exploring direct and indirect drivers for these two

situations highlighted the complexity of the issues involved
Participants in small group discussions identi ed deat by showing how the two issues are interrelated and hew dif
aspects that they felt were indicative of how the current syferent drivers in uence those issues in di erent ways. The
tem will not remain viable in the future (Fi8, ‘Signs of  in uence diagram created by the researchers after the- work
crisis’). The most prominent theme across the groups weshops (Supplementary Material II) showed how intercon
issues related to “traditional” or more conventional farmingnected the di erent drivers are in participants’ understand
approaches that were seen as lacking agility or having amg across social, governance and management, Gono
over-reliance on chemical inputs. Biodiversity loss was alstechnological and biophysical aspects.
perceived to be a key issue, examples being the loss of birdsParticipants felt that there were several aspects that
or big old trees from the landscape. Another biophysical corshould be retained from the current system (BjdEle-
cern related to the water cycle, in particular poor water quainents to keep’). This included the skills of farming eom
ity in the catchment area and increased run-o after heavgnunities in handling technology and their opentiesglopt
rainfall. Several groups mentioned issues related to farmingew technologies. Maintaining environmental stewardship
system health, specifying a decline in soil quality, loss o&nd cultural heritage was a speci ¢ reference to farmers’
crop diversity and invasive weeds. Similarly, participantslesires to take care of the environment, biodiversity and
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Fig. 4 Overview of the six pathways (P1-P6) that participants devel(Horizon 3) are connected. Grey boxes are main themes identi ed
oped during the second workshop. The gure shows how the signs dfirough thematic clustering. The coloured boxes were written down
a non-viable system (Horizon 1), innovative ideas, new ways of doingy the groups prior to developing the pathways resulting in miner tex
or technology (Horizon 2) and desirable characteristics of the futurial di erences compared to the nal narratives

cultural heritage on their farms. Participants wanted t&nowledge should include anticipatory capacity of the
maintain food production which includes farmers’ rightscommunity to plan for change and real time education and
and ability to produce food, especially locally. Family farm knowledge. Regarding ethical or responsible farming, par
ing was seen as important given its associatioh imtier  ticipants wanted to see traceability and accountability in
generational management and a stewardship commitmentfeoming. Participants also discussed a range of properties
the land. Vibrant communities should be preserved, e.g. lihat related to ecosystems and farming systems. Healthy
maintaining the regional population or government suppornd biodiverse ecosystems were desirable to participants
through legislation and funding. Participants also wantednd included healthy and biodiverse aquatic ecosystems and
the government to maintain their role in providing fundingincreasing soil carbon levels and soil health. Balanced farm
for local land management outcomes to enhance communiityg systems meant that there should be a balance between
well-being and to put in place good biosecurity legislationproduction and natural systems and a better match of inputs
At the same time, participants also valued independen@and outputs in farming. Desirable system properties were
from government, i.e. the right to farm and the freedom ttheir resilience and the diversity of people, enterprises and
choose the way of farming within community expectationsecosystems therein. Community well-being meant that there
Finally, other aspects to be retained were the equality aghould be a better standard of living for all in the communi
women in farming and the farming lifestyle. ties. Economic opportunities and nancial viability encom
passed stabilised markets, ecotourism and an economic
value for biodiversity. Finally, other desirable aspects were
well-resourced government support sta and farming being
Participants identi ed a broad range of aspects that-chaseen as a good industry to be involved in despite a challeng
acterise positive futures (Fig, ‘Desirable futures’). This ing climate.

includes science and technology in farming, e.g. that-farm Some of the aspirations towards the future can already
ing systems should be based on science or use renewab&found in the present system (F3g:Seeds of change’),
energy to reduce reliance on fossil fuels. Capacities anidcluding technological innovations such as hydroponics and

Horizon 3
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Table 1 Barriers (B) and enablers (E) identi ed by the groups prior to developing the storylines

P1 P2 P3 P4 P5 P6
Utopia  Grass-  Vision Farming Spider Best
roots Story Web Practice*

Governance & B X X X X
Policy E X X X X X
Individuals & B X X X X X
mindsets E X X

B X X X X
Markets & industry

E X X X
Education & B X X
knowledge E X X X X
Collaboration & B X
connections E X X

B X X
Farming systems

E X

B X
Technology

E X X X

The areas shaded in yellow indicate that the groups mentioned aspects that relate to an overarching factor both being a barrier and an enabler

*This group did not produce a written output of the barriers and enablers discussed. They were instead derived by the researchers afterward:s
based on the presentation of the storyline

glass houses, electric fences, virtual animal tags or robotiarming. Other aspects included agritourism and equal par

services. Education, knowledge and science related aspetitspation of women in farm management.

that exist today were access to agriculture in the educa

tion system and research into practice change. Ethicalklorizon 2

responsible farming included honesty in labelling, animal

welfare and humane practices but also technology-assistedtotal, there were six groups with each choosing an issue

paddock-to-plate traceability. Participants expressed a desioe set of issues in the current system (Horizon 1) that they

that environmental stewardship be put into practice and thatanted to address and associated future aspirations that they

landholders are rewarded for doing so. Non-traditional farnrvanted to move towards (Horizon 3). Through storytelling,

management related to cell or rotational grazing instead difiey charted pathways into positive futures (BigPath

set stocking, cover crops and support for carbon and solamys’; Fig.4). Here, we brie y outline the narratives (see
full narratives in Boxl and Supplementary Material 111):
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Utopia pathway: In this pathway, the key issues recog
nised are disconnects at di erent levels, especially locally
but also between rural and urban areas, and decreasing cc
munity health due to fewer people in the communities. Th
group recognised that improving education to create a mo
diverse and skilled workforce was the key to overcoming thi
challenge to a large extent. Positive change is also expect
to happen through making stronger connections betwee
producers and consumers through technology. Thisdes
social media, paddock-to-plate marketing, which bring:
food from farmers directly to consumers, and agritourism
Such connections are expected to increase understand|
of the agricultural landscape among urban residents, whi
strengthening local food production.

Grassrootspathway: In this pathway, the key issues
addressed are decreasing community health and capac
The group felt that a key lever for change involves imak
ing the regulatory framework more conducive to support
ing viability of small and medium-sized farms. Change a
the local level is seen to happen through bottom-up meal
such as grassroots initiatives or ‘kitchen table’ converse
tions. The group recognised mixed farms and bringing farr
ily members back to the farm as enablers for change th
lead to improved viability for small and medium-sized farms
and enhance capacity for ethical, semi-intensive agricultur
These developments over time are believed to improve tt
health of the Muttama Creek and the landscape.

Visionspathway: In this pathway, two intertwined issues
are considered: decreasing community health and wel
being, particularly a lack of diversity of people; and partly
depleted ecosystems. The group saw change coming frc
increasing connectivity (between farmers and consume
and with the land), networking, support for micro projects
more incentives for small rural businesses and farm-dive
si cation. This is expected to lead to a bespoke, young an
energised community where people live in harmony with th
land, farmers are paid for conservation, sustampfactices
and net zero carbon emissions.

Farming Storypathway: In this pathway, the key issue
concerns unhealthy and non-diverse ecosystems, e.gespé
native woody vegetation. The group focused on change th
started with just one farmer with the right mindset anc
incentives at the community-level through Landcare an
improved environmental education. As a result,fanemer
was expected to start on-farm improvements through reve
etation, tree plantings and fencing o the creek. Over severc.
generations, ecosystem and livestock health were believed to
improve by planting multi-generational tree lots. EventuallyFig- 5 Artworks created by a local artist based on the workshop

. . iscussions. They represent each of the three horizons. Artist: Julia
the group expected_thls to have a trickle-down e ect on th%oche_ Photos: Jack of Hearts/Jackie Cooper
rest of the community.
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Spider Webpathway: In this pathway, the key issue Based on the workshop discussions following the guiding
addressed is a disconnect between the federal and state sygestions, the local artist created abstract artworkgrepr
tem regarding soil carbon and biodiversity projects. Theenting each of the three horizons (Fy.
group believed that better collaboration and integration
between state and federal level governments—supported Barticipants’ assessment of the three horizons
government representatives in the communities and-farmwvorkshop process
ers championing changes—would help increase community
buy-in. This was expected to lead to more resilient and bidverall, participants’ assessment of the workshops regarding
diverse ecosystems (Bax. the ve key futures studies aspects were very positive @ig.

Best Practicepathway: In this pathway, the key issuesThe second workshop involving the pathways narratives was
recognised were reduced soil health, water quality and losanked more positively than the rst workshop, except for the
of biodiversity as interlinked problems. The group felt thatcomplexity dimension. On average, 64% of the responses were
widespread implementation of practices that already exish the ‘strongly agree’ section for workshop 2, compared to
on a small scale such as rotational grazing together with vi62% for workshop 1. The empowerment dimension generally
tual fencing and other technological innovations, e.g. usingeceived the most negative responses, i.e. 11% and 12% of
drones for feed calculations, would help bring about changéhe responses in the ‘strongly disagree’ section for the rst
Participants expected this to help improve farm viabilityand second workshop respectively. The creativity dimension
which would also lead to better environmental outcomes. received the overall most positive assessment with 72% and

Prior to and while they were developing the stosgin  94% of participants selecting the ‘strongly agree’ response
the groups considered aspects that would inhibit or suppdidr workshops 1 and 2, respectively. The future thinking
the realisation of their pathways. When discussing barriedimension received the lowest percentage of ‘strongly agree’
and enablers, the most prominent across all six pathwayssponses for both workshops.
was the aspect related to the governance and policy context
(Tablel, Supplementary Material 1V).

Fig. 6 Participants' assessment of the two workshops based on ve key topics in futures studies on a ve-point Likert scale from strongly disa
gree to strongly agree. For more detail see Supplementary Material V
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Box 1 Example of a storyline and the corresponding storyboard. See Supplementary
Material 11l for the other ve storylines.

(P5) Building Connections to Create a Spider Web of In uence.

The key issue that this pathway addresses is the disconnect between the federal and stategysteimshe draw
ing), with speci c reference to the federally funded soil carbon projects and projects funded by state governme
as the Biodiversity Conservation Trust. In particular, when there are in-perpetuity agreements for land on a
set aside for biodiversity conservation, that property is excluded from soil carbon projects.

As a result of this lack of coherence, legislation blocks syesigétween projects and creates red tape. Peo
mindsets, especially a fear of change, stand in the way of creating better connections between biodiversity
carbon projectst@p right). For example, many landholders feel that moving away from traditional to more susta
farming practices and embracing long-term projects, e.g. biodiversity conservation and soil carbon projects, i
and risky commitment.

“... the fear of engaging and the fear of the unknown is a big thing to overcome.”

Synergies between the projects regarding biodiversity, food production and farmers’ income exist. However, f
synergies to emerge, federal and state agencies need to collaborate and help create a spider web of in ueng
turn helps to improve connection with research and funding opportunities. Government agency representative
in the community are important for in uencing the direction of change. Farmers who are passionate about theg
gies and champion them can increase buy-in from the rest of the community by demonstrating that it is worth
do these projects on their property. Soil carbon markets provide another opportunity for changes to farming p

“... we need to get everyone around the table trying to gure out a way that [the federal and state systems] ¢
together.”

Eventually, these changes lead to a healthy and sustainable envirobatemh (ef}

This storyboard uses Indigenous symbolism and was drawn by a Wiradjuri workshop participant

2nt such
Droperty

nle’s

and soil
nable

5 a huge

or these
e. This in
s located
e syner
while to
ractices.

an work
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Discussion latter, technology was a key driver of change for realising a
positive future.

Combining the three horizons framework with a story  The pathways also relied on di erent types of innovations

telling approach helped elicit six pathways towards futurdor system change. We understand innovation here broadly

visions and explore anticipated changes, including te bicas “the (re)integration of new or existing information in

diversity in the local area. The three horizons approaciinovative ways” (McKenzi€013 p. 83). This means that

provides a structured way to talk about di erent dynam Whilst something might be an established practice-else

ics that give rise to di erent futures, while storytelling where, it can count as new in a particular location. Bést

helped participants connect their ideas into narratives dtractice pathway focused particularly on technological

change. Our approach to explore futures can be classi éfinovations. In contrast, ttfearming Storyand theUtopia

as imaginative, participatory and qualitative (c.f. Bengstoathways pursued a di erent avenue by focusing on educa

2019 and contributes to a growing body of literature ontion. Environmental education and awareness-raising help

local or regional pathways and actions towards positivé1obilise human resources and enable innovations for-trans

futures (Bennett et aR016 Pereira et al2018 Mangnus formative change (Pereira et 4D21). TheVision pathway

et al.2019. While futures methods to develop pathwaysprovided the most comprehensive account of strategies to

often focus on a limited or pre-de ned number of visionsestablish alternative food systems such as direct marketing,

(e.g. Mangnus et aR019 Raudsepp-Hearne et 8020, diversi ed production or producing on a smaller scale. In

the exibility of our approach o ered the opportunity for a Sum, our narrative approach to pathways highlights di erent

broader range of di erent pathways to emerge. Muegp  system framings and values (c.f. Leach eRalQ as well

in contrast to vision-driven approaches such as backcags di erent priorities and perceptions of key problems and

ing, the three horizons framework is focused on exploringolutions proposed to overcome these challenges (see also

systems dynamics by considering perceptions of curreffrau2020.

issues, future aspirations, and innovations simultaneously.

In the following, we rst contrast the six narratives beforelmplications for biodiversity conservation

discussing implications for conservation in farming land in farming landscapes

scapes. We then present our re ections on bene ts and

limitations of our approach in terms of plural values andrhe six pathways represent di erent understandings of the

perspectives in conservation research, creating actionab®lationship between farming and biodiversity. Example,

knowledge and the role of policy and governance. in the Best Practicepathway, local stakeholders imagined
that improved pro tability would provide the means to pro
Comparison of the pathways tect on-farm biodiversity through use of new technologies

combined with changed practices. In contrast,\tfson
The six narratives reveal a diversity of problem framingspathway focuses on a changed relationship with nature, i.e.
future aspirations, and mechanisms of change to movwing in harmony with the land, which IPBE3Q19 refers
towards positive futures. The pathways addressed issutssas an element of a good quality of life. Prominent aca
related to community health, farming systems and-andlemic debates about conservation in agriculture, such as
scape health, and lack of policy coherence. Conservatidand sparing versus land sharing (Green €2@09 or the
objectives were embedded in the broader context of rur@rospect of sustainable intensi cation (Loos eal14 Til-
development, allowing us to consider community needgan et al2011), did not play a major role in the pathways.
that are not always considered in approaches that focus omfistead, the approach of storytelling helped workshop par
on agriculture or nature conservation. In most of the sificipants identify a variety of ways to protect biodiversity in
narratives, change came from a combination of elementbeir south-eastern Australian farming landscape context,
within the control of the community and from outside thesuch as rotational grazing or planting tree plots.
focal system. Farmers were key actors for change in most of IPBES @019 suggests ve levers for transformative
the pathwaysGrassroots Vision Farming StoryandBest ~change to avoid the destruction of nature, some of which
Practicepathways). The community or community organisathe ve pathways refer to. With regard to incentives and
tions also played a vital role in many of the pathways eithe¢apacity building (lever 1), thearming StoryandVision
to bring about or to support changéiidpia, Grassroots pathways focused on environmental education, e.g. about
andFarming Storypathways). Institutional changes werethe bene ts of tree plantings, and education through-com
vital for the Spider Webgpathway and to a lesser extent inmunity-based organisations. With regard to cross-sectoral
providing incentives in th8est Practicgpathway. In the ~cooperation (lever 2), thepider Webgathway pointed to

the need for integration of biodiversity and soil carbon pro

jects across administrative levels. This lack ¢égnation
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between agricultural and conservation policies in Australi2016. Moreover, our workshop approach could be extended
has been identi ed elsewhere (e.g. Bardsley &2Gll9. Our by exploring areas of convergence and divergence across the
ndings highlight how this lack of coherence is perceiveddi erent pathways (e.g. Harmé kova et &021) to iden
to be a barrier for change on the ground. Carbon credits &fy how the di erent pathways mutually reinforce or hinder
a form of environmental policy (lever 5) were brought upeach other. Whilst this might have helped to better address
as enablers for change by two groups. Research shows thatue con icts, we do not want to suggest that the pathways
in addition to storing carbon in the soil, vegetation projectare mutually exclusive or that any one pathway necessar
can improve biodiversity outcomes if they are well designedy negatively impacts on another pathway. The pathways
(Standish and Prob@020. Our ndings highlight a wik ~ can be pursued simultaneously and there is potential for
ingness among farmers to engage in carbon farming amsgnergies among them. Our template could be extended to
tree planting and suggest an underexplored potential famclude a session to further test and explore the pathways,
synergies. and their di erent aspects could be recombinechtegrated
into new emergent pathways. This could have been achieved
Dealing with a diversity of perspectives and values by exploring common aspects between the pathways (e.g.
Raudsepp-Hearne et &020), thus highlighting similar
Our application of the three horizons approach is speci change rationales and shared values. For example, there are
cally designed to include a range of di erent perspectivesireas of overlap regarding increasing more direct selling to
and problem framings. Guided by the overarching workshoponsumers, more networking and support for communit
question, participants could explore the plethora of topicbased organisations.
relevant for their community, thus opening up their think  The pathways explored by our participants highlight sys
ing to various issues, visions and innovations which watem dynamics that are mostly within the contrahafividu-
vital for the subsequent development of di erent pathwaysals or the community in the focal system. In the pathways,
Although the overarching question for the workshops wasome of the identi ed drivers are beyond the control of-indi
framed around community well-being, pro table farming, viduals, e.g. increasing policy coherence inSpé&ler Webs
and rich biodiversity, the number or exact nature of nampathways, but in most pathways individuals or the commu
ratives was not pre-de ned. As researchers, we designetty play a key role for change, e.g. in tisionandFarm-
the guiding questions, the structure of the stdligtgeand  ing Storypathways. The storyboards and narratives that the
clustered emerging topics. However, the workshop proceggoups presented re ect shared expectations, goals and val
was highly participatory, giving participants the freedom taues pertaining to the future. This can help create agency and
explore a vast array of di erent change dynamics. Pereiraollective action (Galafassi et @018 Charli-Joseph et al.
et al. Q018 argue that imagination, a diversity of view 2018 and such collective sensemaking is important te pre
points and storytelling are important for creating spacepare for change in social-ecological systems (Moore et al.
for transformative thinking. The questionnaire response2014 Olsson et al2006. For example, narratives can be a
in our case suggested that the workshops were ssftte powerful tool to engage other people if the narrative, and
in fostering creativity and imagination and o ered partici thus how problems and solutions are framed, resonate with
pants a useful process to think about the future. We fourmther peoples’ experiences and understandings (c.f: Witt
that combining three horizons with a storytelling approactmayer et al2019. To ensure that workshop outcomes-pro
provided a space to discuss current issues, sketch multiplele a resource for future action, they were documented in
visions and elicit pathways towards them. Peoples’ imaginaletailed workshop reports and form part of a printed project
tion is in uenced by how the social and natural world arebooklet with policy recommendations (Schaal eR@R23.
experienced by individuals (Moore and Milkor2@2Q and  The booklet includes the artworks created by the local art
groups of participants that worked on the pathways wernst and thus o ers an additional means of engagement with
self-selected. The narratives of change elicited through thbe three horizons. The structured yet highly pardiory
storytelling exercise thus revealed shared ways to identifyature of the workshop approach described in this paper
meanings about key issues and how those can be overcomakes it a suitable approach to meet calls to include plural
(c.f. Veland et al2018. values of biodiversity (c.f. Pascual et2021).
Feedback provided by participants through the question
naires suggests that dealing with complexity and integraCreating actionable knowledge
ing di erent perspectives fully into the discussion remained
challenging. An option to further explore tensions andActionable knowledge—i.e. “knowledge that enables action,
trade-offs between different perspectives in the transior intervention, in concrete situations” (Bart@@12 p.
tional space between the rst and the third horizons could35)—plays an important role not only in transformation
be through tools such as dilemma thinking (Sharpe et alesearch (Wittmayer et 2018, but also in conservation
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on privately owned land (Cortés Capano eRéll9. Such (c.f. Hichert et al2021). The workshops and their outcomes
knowledge provides insights into the di erent options avail do, however, o er multiple points to engage with change,
able and supports decision-making about actions (Hélschalowing di erent people depending on their values, skills
et al. 2021). Our use of storytelling to articulate desiredand agency to decide where and how they will engage. For
future pathways created actionable knowledge driven bgxample, this might be experimenting with innovative ideas,
inspiration and positive thinking. This positivity enabled dis nurturing existing seeds of change or just maintaining good
cussions about concrete activities during the wargstand  aspects that should not be lost. This highlights that the
feedback from participants and from the Landcare Grouppproach described in this paper is particularly useful for
afterwards highlighted that the pathways could be used facoping and eliciting di erent context-speci ¢ opportunities
strategic planning and as design criteria for future commuor systems change.
nity projects. We are also aware that the Landcare Group hasResearchers applying our three horizons storytelling
applied for funds to pursue actions that were discussed at trkshop template in other contexts could devote extra
workshop, and subsequently further developed. Additionallyjme to identifying next steps and assign responsibilities
the six project narratives propose concrete interventions affiak implementation of the project ideas. The three horizons
innovative approaches at the individual and collective leveframework focuses on how transitions can be managed
However, establishing consequential links between resear¢8harpe et al2016). To further increase the operationali
and social impact is challenging (e.g. Holscher €@21).  zation of the pathways, researchers applying our suggested
Since the conclusion of the workshops, we have not evalworkshop guide could include an additional workshop
ated which on the ground actions are a direct result of treession for developing sequences of activities, identifying
two workshops. Nevertheless, discussions with people frofmow those are linked to the levers of change, and assign
the study area during and after the workshops suggested tivag responsibilities which could support the community in
the workshops and the three-year research project in whickeveloping a theory of change (see also Collo eP@PR1).
they were embedded increased awareness about the topidrobur case, increasing this action-oriented planning focus
biodiversity in farming landscapes among people in the areaould either have been at the expense of existing workshop
and that the workshop process is a stepping stone for futusehievements or require increased time commitment from
on the ground activities. the project team and participants. We instead encouraged the
Despite contributing to increased awareness about treetion agenda to be developed by organisations who had sent
topic, the questionnaire responses related to empowermeagpresentatives to the workshops. Indeed, our experiences
and future thinking point to limitations of our approachfrom the application of the three horizons approach suggests
in terms of future literacy, i.e. “the capability of o ering two key criteria for selection of participants. Stakeholders
insights on how to approach unforeseeable challenges Bhould not only be selected to represent a broad range of
using the future to innovate in the present” (Pereira et aperspectives on the topic. More strategically, local change
2019h p. 9). Whilst developing a future vision is impor agents, community leaders and actors that can institutional
tant to prepare for change, navigating the transition requirése the workshop outcomes should be invited to help increase
selecting which innovation or activities should be takerthe potential for post-workshop pursuit of actions inspired
up (Moore et al2014). E ective leadership is an imper by the future visioning activities. Embedding the workshop
tant element for conservation action (Sterling eR@ll7)  process and the research project in a longer-term project or
and it helps preparing for and delivering change (Olssolocal program and institutionalising the workshapoomes,
et al. 2006. Discussions during and after the workshop<.g. with the local Council, could be important aspects to
con rmed that leadership, e.g. by governmental aggs)  ensure that the three horizons workshops serve as stepping
and provision of nancial resources are critical fwsinging  stones for a longer-term agenda of community change and
about the changes described by the pathways. However, st a one-o exercise.
research team’s resources were limited because the work
shops were part of a research project with pre-de ned aimBhe role of governance and policy context
and a set timeframe. Such time-limited project contexts pre
sent challenges in terms of trust building, inclusion of alAspects relating to governance and policy were seen as
relevant stakeholders, and re ection that enables ongoinlgoth barriers and enablers of change across almost all
learning and delivery of the project’s longer-term desireghathways. The governance context can enable sustain
outcomes (AllarR012 Papp et al2022. Our experiences ability transformations by, for example, supporting the
in applying the three horizons framework with storytellingemergence of markets for innovations, but can alse pro
indicates that while it was very useful to explore a rangeide a barrier for transformation, e.g. because regulations
of (management) options at the local level, it does net pranfluence what is more or less profitable (Pereira et al.
duce strategies and actions as directly as backcasting d&21). Though barriers and enablers were discussed at
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the second workshop, a session identifying innovationfor improving conservation outcomes in farming landscapes,
that help transition to the third horizon and innovationsuch as carbon o setting mechanisms and environmental edu
that lead back to the first horizon respectively—so calle@ation. By fostering collective sensemaking about key issues
H2 +and H2 (Sharpe et al2016—could have helped and desirable futures, our research approach may help the rural
further identify drivers strengthening the current systentommunity in our study area to prepare for change. Moreover,
and hindering system change, a reflective exerttiaé  the workshop process and the resulting six narratives of change
would have strengthened action planning. The pathwagreated actionable knowledge about the options that individuals
narratives reflect different problem framings and proposand the community have available to shape the future they want.
subsequent solutions to address those issues. Governahimvever, the pathways also showed inhibitors for innovation
processes influence which narrative(s), i.e. pathway(sand change, in particular local leadership and the policy and
become(s) dominant by framing the system, the goals amgbvernance context.

problems in a certain way (e.g. Leach et24110. For Suol — iorThe onii _ ai |

; . A . upplementary InformationThe online version contains supplemen
exampl,e’ Pigott201§ analys,ed imaginaries about SOCI_O tary material available &ttps://doi.org/10.1007/s11625-022-01275-z
ecological transformations in Welsh government policy
and highlighted how the concept of resilience, framingicknowledgementswe would like to express our gratitude to all
of time and notions of crisis provide opportunities andvorkshop participants for actively participating in either one or both

N ... of the workshops and thank the Muttama Creek Landcare Group for
obstacles for buy-in from local people and Opportunltle‘eci:o-organising both workshops. We also thank the key informants and

for alternative imaginaries to occur. The three horizonge Landcare Group for ongoing conversations and discussions which

approach can be viewed as an enabling approach in susayed an important role in shaping our research approach and which
tainability transformations in that it helps communitieseventually led to the decision to use the three horizons approach. We
é)eci cally thank Annie Jacobs for her work in planning and organis

develop pathways into positive futures and thus engaqsng the workshops. Julia Rochgtps://juliaroche.com.aughowed us

with collective action (c.f. Scoones et @&020. HOW- 4 gj erent way of interpreting the workshop discussions and we thank
ever, as Scoones et a2020 note, such approaches may her for putting her creative energy into the three horizons artworks. We

fail to integrate structural or political obstacles to transthank Michelle Young for her valuable advice, feedback and support
during the research project. The research was funded by the German

formations. This points .to challenges related to Cl’Ossﬁesearch Foundation grant number 7557/2-1 to Jan Hanspach. Ben
scale governance to bring about .change. In our stud¥cheele was supported by the Sustainable Farms initiative &LiEhe
cross-scale governance mechanisms and advocacy ttalian National University.

influence funding policy and funding priorities mbag o o
thor contributions Conceptualisation and methodology: TS, MM,

required to see substantial actions on the ground. Suéﬂis PR, JH; investigation: MM, BCS, PR; formal analysis: TS, MM
actions could create incentives and reduce the risk f@§cs, pr, JH; writing—original draft preparation: TS, JH; writing—

individual farmers. review and editing: TS, MM, BCS, PR, JH; funding acquisition: JH;
supervision; JH.

Conclusions

In view of the projections of future ecological and socia
decline, novel, inspirational and positive futures are
urgently needed to provide direction for change and helpata availability The transcripts of the workshops analysed for this
build momentum for collective action. We showed howarticle are not publicly available due to participants being promised

. . . . con dentiality as part of their informed consent. When all information
combining three horizons with a storytelling approac hat could identify individuals or their organisation is removed from

can be used to create pathway narratives towarsiiy®  these transcripts, they no longer have much value as research data due
futures that bring about improved biodiversity outcomesto the context-speci ¢ nature of the information. The questionnaire data

We applied our approach with a farming community in's available in the Supplementary Material.
south-eastern Australia. We unpacked the resulting na
ratives of change to show differences in how problem
are framed, how desirable futures are imagined and ho@gnfiict of interestThe authors declare that they have no con ict of
technological, institutional, and social changes can leaidterest.

to desired outcomes. Across the pathways, a recurriné;h_ | h o dbv the H R o
f . f . thical statemen e research was approve yt € Auman researc
theme involved disconnects in the system, withpa Ethics Committee of the Australian National University protocol

ways highlighting ways to (re-) build connections. Thishymber 2019 913. All workshop participants were familiar with and
referred to connections between farmers and consumegsgovided oral consent con rming that they were su ciently informed

between rural and urban areas, with the land and traout the content of the research, were willing to participate in the

landscape. and between different policies project, agreed with further use of workshop materials for research
Pe, . P A purposes, and agreed to be audio-recorded.

Though the pathways narratives are speci ¢ to the south-

eastern Australian farming context, they highligiportunities

unding Open Access funding enabled and organized by Projekt
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Exploring cultural landscape narratives to understand challenges for collaboration and
their implications for governance

Schaal, Tamara; Konig, Bettina; Riechers, Maraja; Heitepriem, Nico; Leventon, Julia

Abstract

Ongoing land use change, including both land abandonment and agricultural intensification and
expansion, not only present a threat for biodiversity and ecosystem health but also for the
persistence of cultural landscapes. However, farmland abandonment and the resulting loss of
traditional cultural landscapes is an under-researched topic in the literature. Our work in a
transdisciplinary action research project in the Spreewald Biosphere Reserve suggested that
challenges to preserve the cultural landscape are rooted in diverging landscape understandings
and future aspirations. Dealing with and integrating different perceptions and viewpoints is a
key challengen landscape governance. Narratives as storylines about a topic or an issue have
a structural and temporal dimension and can help understand land-use conflicts and different
viewpoints. We adopted a social constructivist perspective on landscape to engage with
meanings and perceptions (including values) that constitute landscape to diverse stakeholders.
To understand these differences in meaning, we drew on Q-methodology and conducted 38
interviews with key stakeholders. We elicited three co-existing and partly overlapping
landscape narratives. These differ with regard to meanings of the term cultural landscape,
including how stakeholders characterise the landscape, how they appreciate it, and what they
perceive as threats. We show how such differences in meanings and values attributed to the
landscape translate to different problem framings and future aspirations and thus present a
barrier for collaborative management and governance. We highlight how participatory vision
development could help address narrative tensions and argue that a more integrative perspective
would better include cultural aspects.

Keywords
biodiversity; biosphere reserve; plurality; Spreewald; values

1. Introduction

Land use changes are among the most important drivers of ecosystem degradation and
biodiversity loss (IPBES, 2019). These changes not only threaten the persistence of ecosystems
but also that of cultural landscapes and thus the many ways in which people relate to and value
them. Both land abandonment and agricultural expansion and intensification are drivers of
landscape changes in Europe (Plieninger et al., 2016), which are accompanied by a range of
interacting drivers such as climate change or political changes shaping cultural landscapes
(Burgi et al., 2017a). Using the example of semi-natural habitats, Herzon et al. (2022) highlight
that interconnected societal processes, including less attention in research and decreasing public
experience of these habitats, contribute to the decrease of the area under appropriate
management. Although land abandonment has been identified as a key driver for landscape
change, farmland abandonment and the concomitant loss of traditional cultural landscapes is an
under-researched topic in the literature (Zscheischler et al., 2019). The term cultural landscapes
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refers to the co-evolution of humans and nature and the broad range of material and non-
material values that people associate with them (Burgi et al., 2017b; Schaich et al., 2010) -
emphasising subjectivity and plurality for understanding landscapes (Stenseke, 2018) and thus
the myriad of ways in which humans interpret and ascribe meaning to landscapes (e.g.
Sandstrém and Hedfors, 2018). For example, van Putten et al. (2020) recently showed how
landscape associations vary between different languages. Cultural landscapes therefore present
a particularly interesting type of landscape to explore challenges around differences in
perceptions of landscape change processes.

Our research aim was to explore different meanings associated with a cultural landscape
through a narrative lens and understand how those create challenges for landscape management
and governance. This research aim emerged from the transdisciplinary action research project
ginkoo in the Spreewald Biosphere Reserve (BR) in eastern Germany. ginkoo explored options
for coordinated landscape management and maintenance to preserve the wet meadows, which
are typical of the Spreewald area, but which are threatened to disappear due to land
abandonment (Schafer and Konig, 2018). Findings from the transdisciplinary project suggested
that navigating the process to co-develop and co-implement innovations to address this
challenge were rooted in diverging imaginations of the sustainable future development of the
cultural landscape. In workshops with different stakeholders in the area, a question that kept
FRPLQJ XS UHSHDWHGO\ HLWKHU H[SOLFLWO\ RU LPSOLFLW
DERXW"T 7K IpdintédXthl Wiffédeces in what cultural landscape meant to different
people and resulting challenges to establish collaborative management of the cultural landscape
and co-creation of different innovative approaches to address land abandonment. This current
paper therefore presents results from research that sought to explore these differences.

Different meanings ascribed to and understandings of environmental problems present an
important governance challenge (c.f. Ingold et al., 2019). Gérg (2007) defined landscape
JRYHUQDQFH DV 3GHDO>LQJ@ ZLWK WKH LQWspdddsRtkeQHFW LF
SROLWLFV RI VFDOH DQG 3QDWXUDO” FRQGLWLRQV RI SOD
concerned with perceptions of problems related to biophysical aspects in particular locations

(c.f. Buizer et al., 2016). Such landscape perceptbidH LQIOXHQFHG E\ SHRSOHY
with them (van Putten et al., 2020). For example, perspectives on landscape development are
influenced by different interests (Barnaud and Couix, 2020, Frei et al., 2020) and landscapes

are valued by different people for various reasamstrumentally, intrinsically or relationally

(Bieling et al., 2020). Thus, how landscapes are perceived influences management decisions as
well as how inhabitants of the landscapes take up these decisions. Further, landscapes are not
stagnant but constantly evolving and thus perceptions of landscape can change. How people
think about current changes of a landscape and the future is influenced by how they perceive
past changes (Soliva, 2007). Moreover, significant landscape changes can alter how people
relate to and value them (Riechers et al., 2020), which is even more relevant for cultural
landscapes.

Narratives provide a conceptual lens to identify different perceptions of issues and to reveal
underlying beliefs, preferences and values. Central to narratives is a sequence of events or
actions (Roe, 1994) and thus a temporal dimension (Bryman, 2016; Soliva, 2007). Narratives
are about something, e.g. an issue, phenomena or topic, such as land abandonment (Frei et al.,
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2020; Soliva, 2007). Narrative research has examined tensions and conflict around current and
future landscape development. For example, Stanley (2021) contrasted narratives about
FHPHWHU L H3yfhbdi® medrihg DnOicelandic culture and contrasted them with an
imagined futures narrative by an external consulting firm. Similarly, Masterson et al. (2019)
highlight how different narratives in a study area in South Africa draw on different place
meanings and how the full breadth of meaning is not incorporated into dominant conservation
narratives. Tensions between narratives were also highlighted by Kopsel et al. (2017) who
contrasted a policy narrative with different local landscape narratives about Cornwall.
Contrasting landscape narratives can also help understand conflicts around future land use and
development priorities (Plieninger et al., 2018). These examples highlight how a narrative lens
provides a nuanced understanding of conflicts related to different meanings and perceived
changes and trade-offs related to land use and development. Thus, narratives do not only
constrain but also enable thinking (Veland et al., 2018) and what is perceived to be the right
course of action or management (e.g. Képsel et al., 2017).

In this paper, we took a social constructivist approach that considers constructions of landscape
in relation to physical or material elements of the environment, the interpretation of which
differs between different people or groups (c.f. Gailing, 2012; Kopsel et al., 2017). The
PDWHULDOLWLHYV RI ODQGVFDSH H J ODQGVFDSH HOHPHC
meanings are ascribed (Stedman, 2016). We understand narratives not as tools of
communication to achieve a certain objective but as shared interpretations and meanings
assigned to the notion of cultural landscape. To address our research aim, we sought to explore
how the Spreewald cultural landscape is conceptualised by local actors and how this relates to
perceptions of threats and landscape values. To this end, we used a mixed methods approach,
namely Q-methodology (Watts and Stenner, 2012). We interviewed 38 stakeholders from
different sectors, including agriculture, nature conservation and tourism in the Spreewald. We
identified three cultural landscape narratives which differ with respect to problem framings,
landscape meanings and values. We highlight how this creates narrative tensions resulting in
both a lack of a shared problem framing and future imaginations which create a barrier for
management and governance. Findings from this research are also relevant for other cultural
landscapes where stakeholders seek ways to collaboratively preserve traditional cultural
landscapes.

2. Material and Methods
2.1. The study area and the transdisciplinary project context

The Spreewald area is located approximately 100 km southeast of Berlin in the Federal State

of Brandenburg in Germany (Fig. 1). It was awarded the status as Biosphere Reserve in 1990
just after the German unification. The Spreewald is characterised by an interplay of an extensive
network of the river Spree, small and fragmented agricultural areas and (floodplain) forest.
Extensive, small-scale farming in the area resulted, for example, in species-rich wet meadows.
Due to their ecological significance, three habitat types are protected under the European
8QLRQYV +DELWDW 'LUHFWLYH LQ WKH 6SUHHZDOG )XUWKIH
cultivated the Spreewald as early as tHeéntury. Their language, customs and influence on
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e.g. architecture are today considered cultural heritage. Thus, the Spreewald is known for both
its biological diversity but also high cultural significance which forms the basis for the regional
identity (Schafer and Konig, 2018). Today, the Spreewald is particularly known for gherkins
cultivated there, which received the status as protected geographical indication, but also
horseradish. With over 800,000 visitors in 2019, tourism is a key sector in the regional
economy.
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Fig. 1. Map of the Spreewald Biosphere Reserve in eastern Germany showing the extensive river
network of the Spree and the characteristic mix of the river with agricudtngaiorest areas. The photo
shows a wet meadow and a hay stack, a symbol of traditional land management in thet@szairbes:
supplementary material |

The research aim for this particular study came out of a transdisciplinary research project in the
Spreewald BR (ginkoo). The ginkoo project focused on how management of innovation
processes can be improved among coordinating actors to support sustainable land use (Konig
et al., n.d.). The traditional, extensive management that created the cultural landscape is no
longer economically viable which leads to land abandonment and subsequent natural
reforestation and the loss of wetland biodiversity. Three innovative approaches were tested as
part of ginkoo: a biodiversity offset instrument (land pools) (Busse et al., 2019), the thermal
use of biomass from landscape maintenance, and financing landscape management directly
through the touristic sector, e.g. via donations (Konig et al., n.d.).
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2.2. Photo-based Q-methodology

We used Q-methodology as a way to understand landscape narratives in a structured, holistic
and qualitatively rich way (c.f. Watts and Stenner, 2012). In Q-methodology, a set of
representative items are selected from a particular subject area or topic of interest and
participants rank the items relative to each other, e.g. from what they most agree with to what
they most disagree with, based on a sorting question (Brown, 1980; McKeown and Thomas,
2013; Watts and Stenner, 2012). All participants were asked to place the items in the same fixed
symmetrical sorting layout, with a decreasing number of items permitted towards the two
extremes of the layout, forcing participants to prioritise items. Through the activity of sorting,
participants express their own (subjective) point of view relative to the focus topic (Brown,
1980). Following the sorting, an interview with each participant serves to understand the
personal interpretation of the items and rationale for the sorting in more depth. Central to Q-
methodology is its holistic nature (Watts and Stenner, 2012), whereby the entire sorting of items
by each participant (Q-sort) is considered because all items are ranked relative dtheach
EDVHG RQ HDFK SDUWLFLSDQWTV YLHZSRLQW ,Q WKH DQD(
the Q-sorts thus identifying prevalent social perspectives or discourses (Watts and Stenner,
2012).

We used a photo-based Q methodology according to the steps outlined in Fig. 2. Our focus was
on identifying different landscape narratives and how different landscape elements, i.e.
landscape materialities, are interpreted within those narratives. Photographs are useful in
eliciting values, beliefs and attitudes towards a topic and engaging with different meanings
(Prosser and Schwartz, 1998). We therefore decided to use photos as items as a way to elicit
SDUWLFLSDQWVY VXEMHFW §, Yathek QaN tHénFotkHothbDhav stRt€méntor W K H
text-based approaches. Photos have been used for example to understand perceptions of
abandoned farmland in landscapes (Benjamin et al., 2007) and landscape aspirations among
rural communities (Milcu et al., 2014). In our case, the photographs were used (1) as prompts
to get participants to discuss different aspects of the landscape but also (2) as data in that they
were numbered and the ranking of statements was the basis for our quantitative analysis (c.f.
Bryman, 2016).
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Fig. 2. Steps in the Q-method approach. The three types of data collected as pamtefvienis are
highlighted in yellow.

2.3. Interview process

To explore different conceptualisations of the Spreewald cultural landscape and related
SHUFHSWLRQV RI WKUHDWY DQG ODQGVFDSH YDOXHV ZH
FRPPXQLFDWLRQY L H WKH UDQJH RI SHUV SERWYTHY RQ W
select photo motifs, we focused on identifying different objectives regarding the development

of the cultural landscape. We did an inductive qualitative content analysis (after Mayring, 2015)

of 18 interviews with key informants that had been conducted at early stages of the project,
minutes of three project workshops between 2016 and 2018, and two interviews with tourism
organisations. Based on the identified objectives and intensive discussions among the co-
authors, we made an initial selection of photos featuring motifs that represented the different
objectives. To identify different viewpoints, we decided to include photos that we expected to
provoke strong qualitative reactions among participants, e.g. a rape seed field. We also
developed a framework for the items that covered the key topics and to ensure that it was
balanced between different types of land use, ecosystems and cultural elements. We discussed
and piloted the interviews with another member of the ginkoo team who had been part of the
project from the beginning and two lay persons. We incorporated their feedback and the final
Q-set consisted of 37 photos (supplementary material ).

To answer our research question, we selected participants that play a role in shaping and
influencing landscape development and whose perspectives therefore matter for the topic (c.f.
West et al., 2016). Landscape development of the Spreewald is influenced by a range of
different formal institutions focusing on different areas including tourism, rural development

and nature conservation (Gailing, 2012). We selected participants purposively based on an
initial contact list developed in the ginkoo project team and expanded our list through a

snowball sampling approach (c.f. Bryman, 2016). We included participants from the key areas
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agriculture, forestry and hunting, water management and fishery, nature conservation, tourism
and culture and from different types of organisations (governmental, private, non-governmental
organisations) (supplementary material III).

Before each interview started, participants were provided with a project summary outlining the
study objectives. After an introduction to the research project and an explanation of the
interview process, participants had the opportunity to ask questions and they subsequently
signed a consent form agreeing to participate in the research and to be audio-recorded. All the
interviews were conducted following the same interview guide (supplementary material V).

First, participants were asked to outline their role, responsibilities and the key objectives of

their organisation regarding the Spreewald. Second, participants were given the photos in
random order and asked to rank them on a grid representing a quasi-normal distribution based
RQ WKH VRUWLQJ TXHVWLRQ p:KDW VKRXOG WKH 6SUHHZDC
positive (+4) to most negative (-4). We did not use photo labels or explained the photos to
participants because they ascribe meaning to the items (c.f. Watts and Stenner, 2012). We
answeredT XHVWLRQV DERXW WKH SKRWRVY FRQWHQWY DV EUL
SDUWLFLSDQWVY SUHIHUHQFH ZH LQWHUYLHZHG WKHP GX
understand the meanings attributed to the photos and the overarching rationale behind the
sorting (Watts and Stenner, 2012). Fourth, we asked participants to categorise photos into those
they perceived to be positive, neutral and negative. At the end of the interviews, participants
were asked to fill out a short questionnaire to obtain demographic information regarding age

and gender.

In total, we conducted 38 interviews, which took place between February and March 2019 and
each lasted approximately one hour. In one case, two employees from the same organisation
decided to do an interview together. Over half of the participants were 55 years or older.
Approximately a third of participants were associated with the areas of water management and
fishery and agriculture and another third of participants were associated with multiple areas of
expertise. All recorded interviews were subsequently transcribed verbatim. The transcripts and
the respective Q-sorts were sent to the participants with the possibility to rephrase anything that
participants felt might be misinterpreted by the researchers or to add explanations.

2.4. Narratives and data analysis

We took a convergent mixed method approach to analyse the three types of data we had
collected: 1) ranking of the photos in the grid that participants were presented with, 2)
evaluation of the photos (negative, neutral, positive) and 3) transcripts of the interviews.

We first wrote memos for all the photos based on our recollection of the different meanings and
interpretations of the items to understand which photos stood out and why, e.g. because of
contrasting interpretations between participants. After familiarisation with the transcripts, we
wrote brief case summaries for the interviews based on key terms such as wilderness or land
management and summarised different understandings of cultural landscape. We analysed the
Q-sorts statistically. Factor analysis is a method of data reduction helping to identify patterns
in the data and thus latent or underlying variables (factors) (Watts and Stenner, 2012). We
analysed the Q-sorts using the PQMethod software version 2.35 (Schmolck, 2014). Whilst each
Q-sort reflects a unique perspective, factor analysis identifies groups of participants who share
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a perspective based on similar rankings of the photos (e.g. Brown, 1980). All eight factors in

the unrotated factor matrix had an eigenvalue of > 1. Factors 4-8 all had only one or no
significant factor loading in the unrotated factor matrix, which is one criteria for not considering

them further (see Watts and Stenner, 2012). For the remaining three and two factor solutions, a
SULQFLSDO FRPSRQHQW DQDO\VLY DQG YDULPD[ URWDWLRC
solution (Brown, 1980). Simultaneously, we conducted a thematic narrative analysis which
focuses on the content, i.e. what is said, and not e.g. to whom something is said (Riessman,
2008). Therefore, we coded text segments under themes relating to the broad categories of land
use, threats and negative aspects, characteristics and general aspects using MAXQDA version
2020.4.1 in an inductive-deductive approach.

We compared the two and three factor solutions with the case summaries and preliminary
coding of the data to understand how well the qualitative and quantitative analysis
complemented each other. We decided on a three factor solution due to the subjective meaning
of the extracted factors (c.f. Watts and Stenner, 2012). This ensured that each of the factors
represented a distinct perspective. Our interpretation of the narratives was based on three
elements: a model Q-sort for each narrative (so-called factor array), the assessment of the
photos (supplementary material V) and the themes that were identified in the transcripts. To put
the themes into context, the factor arrays helped us understand particularly salient photos in the
narratives and the assessment helped us uncover areas of (dis-)agreement over the interpretation
of the photos. This was supplemented by the case summaries which helped us to avoid
dissecting the interviews based on the themes and remain focused on how the themes are
embedded within and relate to the overall landscape interpretations. Based on the photo
interpretations and meanings, themes and assessments of photos, we identified key landscape
values for each landscape narrative. We understand values here broadly to refer to the
importance or appreciation of the landscape thus including intrinsic, instrumental and relational
values (Chan et al., 2016). This notion of values thus includes biophysical aspects (e)g. forest
but also place meanings (e.g. home) and landscape aesthetics (e.g. tidiness) (c.f. Raymond et
al., 2016).

Preliminary findings were presented at a workshop in the study area in October 2019. Workshop
participants were asked to provide feedback on the findings and align themselves with one of
the three perspectives. Some of the people we interviewed also participated in this workshop.
How they aligned themselves with the narratives, without any knowledge of which narratives
their Q-sort was associated with, as well as their questions and feedback on the findings were
vital for the further interpretation and distinction between the narratives.

3. Results

We identified three landscape narratives which represent different perceptions of what the
landscape is and what it should look like. The three narratives accounted for 61% of the variance
and the Q-sorts of 26 people loaded significantly onto the narratives (Table 1).
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Table 1 Correlations between the narratives. For more details see the factr (s@bplementary
material VI).

Nature People Land use
narrative narrative narrative
Nature narrative 1.00 0.46 0.08
People narrative 1.00 0.35
Land use narrative 1.00
Number of defining Q sorts 11 12 3
% of explained variance 29 25 7

In the following, the three narratives are presented by referring to the photo numbers, which are
preceded by the # symbol. The names of the three narratives are based on expressions used by
participants associated with the narratives.

3.1. Nature narrativeCultural landscape as landscape close to natural

Thenature narrativerecognised that the cultural landscape was created and shaped by humans,

and the landscape was conceptualised as the connection between the traditional use of the
landscape and nature, understood by participants as areas and elements showing little or no
human intervention. Despite human influence on the landscape, the protection of nature in terms

of species and habitats was an important goal (Fig. 3).

AW LV FHUWDLQ WKDW WKH FXOWXUDO ODQGVFDSH ZDV SO
RI FORVHQHVV WR QDWXUH WKLV V\PELRVLV EHWZHHQ SUI
(126)

The two photos showing birds (white stork, kingfisher) had the highest ranking andeckflect
WKLV V\PELRVLYV )LJ 7KH NLQJILVKHU ZDV VHH
of a generally good ecological condition of the landscape and the white stork as a synanthropic

bird reflected how humans and nature co-exist and are compatible through traditional land use.

A>«@ DQG WKH VWRUN IRU PH LV DOVR VXFK D V\PERO RI K
ZLWK HDFK RWKHU >«@°3

Traditional land use played a central role in this narrative and related to two key aspects: First,
small scale agricultural production and extensive management were seen as reflecting a careful
use of the land (#19 & #33: +3, #13 & #28: +2). Second, management also referred to forestry
DQG KXQWLQJ DV D zD\ WR FUHDWH B3EHDXWLIXO IRUHVWV’
this narrative did acknowledge that small-scale, traditional agriculture is an ideal and that it is
threatened because it is not economically viable. Related to the appreciation of traditional land
management were elements that represent ways of traditional living in the landscape such as
the haystack (#34: +3, #8: +1, #+6: 0). The marketing of regional products, including through
organic farming labels (#36: +1, #22: 0), was considered an important economic aspect. Despite

a preference for the production and sale of local products, two participants noted that the
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production of gherkins takes place outside the Biosphere Reserve, which explained the lower
ranking of this motif (#4: -1).

Nature, in the sense of untouched areas, was considered to be important in and of itself, in
addition to its value as a habitat. Participants considered natural and wilderness areas, i.e. motifs
appearing less organised and displaying little or no human intervention, (including flora, fauna
and wildlife) as essential parts of the landscape. This explains why photos displaying natural
areas or dead wood were considered to be positive (#16: +2, #9 & #21: +1). For example, views
towards the beaver were generally positive, @andbas mostly viewe as belonging to the
landscape (#12: 0). Sustaining biological diversity, referring primarily to species diversity, in
the landscape is important, and this was mentioned in particular in relation to wet meadows
which were seen as a key characteristic of the Biosphere Reserve (# 27: +2).

3>« @ W K HrichSudtFnhelddows are, so to speak, THE symbol of the Spreewald cultural
ODQGVFDSH =

Some participants argued that it is because of nature that tourists come to the Spreewald.
IRWLRQV RIUIGIDWOVMWRXULVPRULHQRUHEQ WW XUHVP™ | KLJ
tourism needs to be compatible with the protection of areas with little or no human intervention.

With regard to threats or negative aspects, this narrative reflected a strong apprehension towards
large-scale, intensive agriculture which was perceived to be a threat to the typical landscape
(#5: -4, #11 & #18: -3, #15 & #23: -2). The intensive use also related to intensive livestock
management and the damage to the soil from large numbers of animals on wet meadows (#1:

-1).

3 >«@ WKDW LV UHDOO\ P\ LPDJH RI WKH HQHP\ DV IDU DV Wtk
super heavy technology, with thick, big tires, making everything flat, huge areas if you see the
VWUDZ UROOV LQ WKH EDFNJURXQG D GLVDVWHU ~ |

The lack of water management and maintenance of the streams was seen as something negative
(#14: -2). However, participants agreed that not all streams need to be cleared of dead wood but
they should be well-maintained. Whilst natural areas and areas of wilderness in the cultural
landscape are important, no management at all was not considered to be positive which is why
bush encroachment as a result of land abandonment was perceived to be a problem.

Forest dying was another theme that appeared prominently in this narrative. This related to
flooding of areas during the summer months and infections of treedPWwttophthora alni
pathogens. These two aspects are key issues for alder trees but also ash trees. A picture that
appeared to be displaying signs of unhealthy trees was therefore assessed predominantly
negative (#31: -1). Finally, participants considered sediment ocre in the Spree (#25: -4) and
mass tourisms (#3: -3) to be threats, particularly with regards to habitat protection.

3>«@ WKH LQYDVLRQ RI ELSHGV LQ WKH 6SUHHZDOG RU LQ
DQG LQ WKLV PDVV ZLOO VRRQHU RU ODWHU EULQJ LW GRZ

CHAPTERIV: LANDSCAPENARRATIVESPAPER 85



< C EWV }%0 v @(E§AE o
EP VYA <% 3-l52E 3. 0JAO V. Yo e Zpu ve v
pnEISuE

> Vv

o %o AO}J'

A LoSpuE
AE SIHE]S.

&Jv vV ] 0 *u%o %
PE] posSpE

1ES (&

YAoCuvP ove
OE &+ S}UE]~5-

WE « EAJVP 8Z o0V » % S$ZE}u
uv Puvs

Jviul AWu ju (JE
(EulUE 0 % E} p S

KEP v] v v SUE r(E] oC ( Gu]vP

EVE SUE v @S EW v pe

HOSUE 0 0 W o v EEWPoSUE o
OV e % &} OV e %pue O
v SUE o v SuCE

Fig. 3.Venn diagram displaying the three narratives with related themes, negatotscand landscape
values. The phrases originate from the qualitative analysis.

3.2. People narrative: Cultural landscape as humans in nature

In the people narrativehumans and their use and interaction with nature created the cultural
landscape which continues to be the basis for life and production. Nature was valued for the
way people relate to their environment. The cultural landscape was viewed as a place to live
DQG LPSRUWDQW IRU SHRSOHVYy OLYHOLKRRG E\ PDNLQJ D
from tourism (Fig. 3).

S6SUHHZDOG FXOWXUDO ODQGVFDSH LV D FRORXMuXO ERXT
ODQGVFDSH ZLWKRXW KXPDQV LV QRW D FXOWXUDO ODQG

Traditional management of the landscape is important in this narrative as it reflects the historical
context in which the landscape was created. Therefore, the hay stack and gherkins stood out
particularly due to their symbolic meanings (#4 & #33: +4) (Fig. 5). This reflected an
appreciation of the hard work that humans put into creating and sustaining the cultural
landscape (#28: +1).
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87KH KD\ VWDFN LV 7+( VIPERO RI WKH 6SUHHZDOG FXOWXL
JHQHUDWLRQV WR NHHS OLYHVWRFN LQ WKH 6SUHHZDOG >«

Land care and management of the landscape were perceived to be essential components to
preserve the cultural landscape (#7: +3, #1:. +2; #5, #13, #23 & #18: 0). The small-scale
character of the landscape was appreciated but participants did acknowledge that traditional,
small-scale agriculture is not economic under the current conditions.

3$ IDUPHU ZKR OLPLWYV KLPVHOI WR WUDQVSRUWLQJ KLV KD
WKDW HDUQV KLP PRQH\ =

This narrative reflected a strong appreciation for the cultural heritage of the landscape. This
included the typical architectural style of the houses but also traditional handicraft techniques
and lived culture by e.g. wearing traditional costumes (#34: +3, #8 & #6: +2).

3% XW DW WKH HQG RI WKH GD\ , WKLQN LW V LPSRUWDQW
WKHVH WUDGLWLRQV DV WKH\ ZHUH FUHDWHG LQ WKH SDVW

Apart from these cultural elements, participants also appreciated biodiversity in the Spreewald,
which in this narrative was mostly associated with the presence of different species and wet
meadows (#27: +2, #30: +1).

Another key element in this narrative were humans and people still living in the landscape. This
was tied to the role of infrastructure which allows inhabitants, tourists and land managers to
access the fragmented landscape (#35: +1; #24: 0). Thus, language and local knowledge were
intricately linked to landscape understandings.

3>«@ DQ ROG 6SUHHZDOG VD\LQJ LV WKDW WKH VRXO RI WKt
(109)

In this narrative, local products and local value chains were seen as an opportunity to create an
income (#22: +1). This included organic farming as a means to produce products that can be
sold at a higher price (#36: +3). Moreover, the economics of tourism in the landscape were

considered to be important because tourism is a key source of income in the Spreewald (#37:
0, #3: -1). Additionally, tourists appreciate and experience the nice landscape.

32 FRXUVH WKHUH VKRXOG DOVR EH URPDQWLFLVP LQ WKH
IRU WRXULVP EHFDXVH WKH SHRSOH WKHUH DOVR QHHG VK

However, this narrative reflected an ambivalent relationship with tourism. On the one hand, it

LV DQ LPSRUWDQW HFRQRPLF IDFWRU EXW RQ WKH RWKHU
(105, 133) were believed to lead to conflict between tourism and conservation but also e.g.
between canas and boatmen. In particular, participants mentioned the increased volume of
paddle boats. Therefore, participants were strongly in favour of regulating and channelling
tourism.

SEXW WKH FDQRHV WKH GDPDJH WKH\ FDXVH DW WKH ULYH
>«@ 7TKHUH DUH GD\V ZKHQ \RX KDUGO\ VHH WKH ZDWHU IRL

Threats to the cultural landscape related to iron ocre in the Spree (#25: -4) and the beaver due
to its damage to the landscape (#12: -2). Two other negative aspects related to land use and
management: Large scale farming was considered negative and not a fit for the Spreewald.
However, the loss of land care or agriculture was seen as a problem as it changes thecappeara
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and character of the Spreewald. Therefore, too much wilderness in the sense of unmanaged
areas in the landscape was seen as something negative (#9 & #29: -2, #16 & #32: -3).

3:KDW , FRQVLGHU WR EH QHJDWLYH LV WKH VKUXEEHU\ DQC
have the typical bay willows which are growing bigger and bigger and we lose agricultural
DUHDV =~

Connected to that, the lack of water management was considered a key issue (#14: -3, #21: -4)
due to the reduction in the use of streams by humans but also negative impacts from muddy
streams on wildlife and trees dying from too much water.

Nature narrative

=8~U}eS %o}e]VA o
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People narrative
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Fig. 4-6. Model Q sorts for the three narratives. The ranking of the photos is basedweidghted
averages of the Q sorts associated with the narratives. Photo credit: supplementary niaterial V
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3.3. Land use narrative: Cultural landscape as usable nature

In the land use narrative, the cultural landscape was created through human use of the landscape
and management continues to sustain the Spreewald. The use of the land in a nature-friendly
way was central to this narrative (Fig. 3).

37KLV LV D FXOWXUDO ODQGVFDSH LW LV XVHG LQ WKH IU
QDWXUH"

The importance of land use was reflected by the prioritization of photos that show motifs
relating to agriculture and land use (#13 & #23: +4, #1 & #15: +3; #18: +2; #11 & #17: +1)
(Fig. 6). In this context, participants mentioned small-scale farming as characteristic of the
landscape. There were two main arguments why land use is important. First, agricultural land
use was considered to be pivotal to sustain the cultural landscape. If agricultural management
stopped, the cultural landscape would change and lose its characteristics. For example,
participants whose Q-sorts significantly loaded onto this narrative explained that the period
after the designation as Biosphere Reserve highlighted that land use instead of a protectionist
approach is needed to sustain the cultural landscape.

3>«@ ZLWKRXW ODQG PDQDJHPHQW LW ZRQYW ZRUN >«@
HPEHGGHG LQ WKLV ZKROH FRQFHSW ~ |

6HFRQG SHRSOH DFWLYHO\ PDQDJLQJ WKH ODQGVFDSH DQG
(114) attract tourists to come visit the area.

3>«@ WRXULVWY GRQ W ZzDQW WR VHH D PHDGRZ WKDW KDV (
E\ RQ WKH EDUJH EXW WKH\ ZDQW WR VHH D SHUVRQ ZKR (
(130)

This narrative was about achieving a harmony or reconciliation of agriculture and nature.
Nature here referred to the presence of non-agricultural areas have their place in tHe cultura
landscape (#7: +2). This explains why photos showing motifs with no human presence or
intervention in the landscape were assessed positively (#20: +3, #16: +1; #21: 0). Organic
farming was considered to be the status quo in the Spreewald. One participant argued that
European Union organic farming regulations were not strict enough (#36: -1) compared to the
much stricter organic farming practices in the Spreewald area.

3:H KDYH KDUGO\ DQ\ IDUPHU LQ WKH 6SUHHZDOG ZKR SUDF
no one at all. We all farm ecologically, extensive, we abstain from fertilizer as far as possible,
ZLWKRXW SHVWLFLGHYV LQ WKH 6SUHHZDOG DQG LW ZRUNV

Economic aspects related to land use were prominent themes in this narrative. It was considered
vital that those who manage the landscape, in particular forestry and agriculture, can make an
income from their activities (Fig. 3). Two approaches were mentioned in that regard. First,
subsidising or financing farmers who have to manage land under difficult circumstances in the
Spreewald. Second, branding, marketing and selling of products coming from the area present
an opportunity to make an income (#4: +2, #22: 0).

3 >«@ RQ WKH RQH KDQG HYHU\WKLQJ WKDW KDV WR GR ZLWEk
DQRQG HYHU\WKLQJ WKDW , DVVRFLDWH ZLWK VXVWDLQDEOH
, QHHG UHYHQXHV DQG , FDQ RQO\ JHW WKDW IURP WKH HFF

90 CHAPTERIV: LANDSCAPENARRATIVESPAPER



SKRWRV UHSUHVHQWLQJ WUDGLWLRQDO ODQG PDQDJHPHQ\
(114), not reflecting current land management and thus generally ranked low (#19: -4, #10: -3,

#28: -2). The sentiment that the landscape should be actively managed was expressed most
VWURQJO\ E\ RQH SDUWLFLSDQWTV RSSRVLWLRQ WR DQ 3R
were not against preserving cultural traditions, those did not occupy a very prominent role in

this narrative (#33: +1, #6 & #34: 0, #8: -2).

Perceived threats in this narrative were iron ochre in the Spree (#25: -4) and damagsslas
of beaver activities, e.g. flooding due to water blockages, (#12: -1). Whilst the beaver was not
seen as negative per se, some people had negative attitudes towards how the beaver is treated.

3>«@ , DP QRW DJDLQVW WKH EHDYHU EXW , DP DJDLQVW KF
3.4. Consensus photos

Five of the photos were consensus items, i.e. which had similar rankings across all narratives
(c.f. Watts and Stenner, 201sze also supplementary material VIII). Sediment ocre in the river
Spree (#25) was considered to be negative across all three narratives. The photo displaying a
river (#2) is general in nature and did not evoke any particularly strong positive or negative
associations. The horseradish jar (#22) was mostly interpastegpresenting local products

and value chains which was something that was important in all narratives. The white stork (#7)
as a synanthropic bird was interpreted as representing the management of the land by humans,
and at the same time it was perceived to represent the presence of nature, explaining its overall
positive ranking. The flowering meadows (#27) were mostly interpreted to represent
biodiversity and were also appreciated due to their aesthetic value. Finally, cyclists in the
landscape (#24) were not perceived to cause any particular damage to the landscape such as
canoes and were therefore considered mostly favourably.

4. Discussion

Our findings highlight how the cultural landscape of Spreewald BR is interpreted differently in
the three narratives regarding what it means, what characterizes it, how it is threatened but also
appreciated. This reflects different underlying understandings of human-nature relationships.
Thenature narrativecan be understood as a more ecocentric viewpoint where nature is valued
for its own sake independent of human use (intrinsic value). Botpabpleandland use
narrativesrepresent more anthropocentric viewpoints where humans and how they interact with
the landscape are the focus of attention (instrumental and relational values). The beaver
SURYLGHYVY D JRRG H[DPSOH IRU WKLV GLIITHUHQFH EHFDXVH
(123) in thenature narrativeDQG D 3SUREOHP D QlarelDg2 narrativeDe3piw K H

the context-specific nature of our narratives, there are some similarities with other landscape
narratives in the literature. Thature narrativeis comparable to other pro-nature narratives

that value biodiversity, wildlife and vegetation (e.g. Frei et al., 2020, Plieninger et al., 2018,
%DUQDXG DQG &RXL] JRU H[DPSOH .|[SVHO HW DO
narrative that constructs the landscape in relation to elements of nature. This is similar in
concept to closeness to nature in tla¢ure narrative Analogous to th@eopleandland use
narratives other narratives conceptualise the landscape primarily as a place where people live
(e.g. Kopsel et al., 2017), where human intervention through sustainable use or management is
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vital (e.g. Plieninger et al., 2018) or where management needs to be sustained (Frei et al., 2020).
Apart from highlighting different human-nature relationships, the narratives also construct the
landscape around different core values (Fig. 3). Existing classifications of landscape values in
the literature highlight the myriad of ways in which landscapes are appreciated by people (e.g.
Raymond et al., 2016, Garcia-Matrtin et al., 2017, Plieninger et al., 2018). Our findings highlight
three archetypal ways of viewing and relating to the cultural landscape based on different
landscape meanings and values.

The narratives we identified highlight differing landscape conceptualisations and problem
framings that need to be addressed in governance approaches to the area. Other examples from
the literature show how the process of land abandonment is interpreted differently depending
on the viewpoint and interests. For example, it might be perceived negatively by farmers
%HQMDPLQ HW DO EXW PRUH SRVLWLYHO\ IURP D FR
2020). In thenature narrative bush encroachment as a result of land abandonment was
perceived as a threat because it changes the ecosystems and threatens the diversity of species.
In thepeople narrativehowever, the lack of land management or use was perceived negatively
based mostly on the aesthetic value of the landscape. Thus, our findings explain why land
abandonment in our case study is not considered an issue by everyone (c.f. Schafer and Konig,
2 ZKLFK UHVXOWY LQ FKDOOHQJHV IRU FROODERUDWLRQ

Understanding how place meanings vary among narratives can help elucidate commonalities
EXW DOVR FRQIOLFWY ODVWHUVRQ HW DO 6XFK pQDI
became visible through our narrative approach and point to challenges for effective
management. For example, wet meadows were highlighted matheenarrative due to their

meaning as places with high biological diversity and thus natural value.gedpée narrative

the haystack was interpreted as a symbol for the historical links between people and nature and
thus the value of traditional practices. In contrast)dhd use narrativédocused on utilisation

of the landscape and opposed the preservation of the landscape in the form of a museum for
consumption by tourists (c.f. Sandell, 2016). Whilst the innovation approaches to protect wet
meadows developed in our transdisciplinary project resonate with some of the narratives, e.g.
land pools with thdand use narrativethey do not resolve or explicitly address any of the
underlying narrative tensions. A next step could thus be to relate narratives and physical
ODQGVFDSH HOHPHQWYV ZLWK WKH LQQRYDWLYH DSSURDFK
Increased participation in innovation approaches might provide an opportunity to incorporate
different priorities and viewpoints, e.g. how and where to target income from tourism for
managing wet meadows.

Our findings also highlight that there are different underlying normative assumptions about how
the cultural landscape should develop. Bieling et al. (2020) highlighted how ethical arguments
based on different values can result in competing framings of landscape stewardship. They
argue that the diversity of values which leads to different objectives and future pathways needs
to be made visible and communicated. This suggests that there is a need to bring the different
narratives in conversation especially around the key questions of how the landscape is currently
valued and how the cultural landscape of the future is envisioned. Developing a joint vision can
help provide direction for decision-making, actions and behaviours (Wiek and Iwaniec, 2014).
For example, scenarios in landscape planning help diverse stakeholders to explore plausible
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changes and agree on common objectives (Albert et al., 2019). They can be helpful to develop
a shared vision for the future and to explore opportunities and barriers for collective action
towards that vision (Nieto-Romero et al., 2016). Moreover, exploring future visions and
pathways towards them in a participatory manner can help empower rural communities to take
action (Schaal et al., 2023). Developing a joint vision for the cultural landscape and exploring
opportunities for change could thus help with collective sensemaking about the issue of land
abandonment and resulting loss of biodiversity-rich wet meadows and provide direction for
change. This could help local communities identify levers for change, including for the
governance and management of the cultural landscape.

The different perceptions of landscape reflected through the narratives also point to a disconnect
between physical and socio-cultural aspects of landscape. For example, a landscape that shows
low-impact or no human influence was valued intheure narrative.Theland use narrative
reflecedan economic point of view and appreciated visible human influence on the landscape.

In contrast, landscape was perceived as place to live and valued for its cultural traditions and
history in thepeople narrative Cultural elements referring to Sorbic minority language and
traditions played a dominant role only in feople narrativeThe BR Spreewald is an example

of integrated landscape management, promoting multifunctional land use and selling regional
SURGXFWYVY XQGHU WKH FRPPRQ ODEHO u6SUHHZDOGY O0DQ
findings point to the lack of integration of cultural heritage. Both natural and cultural diversity
were adopted as goals of UNESCO Biosphere Reserves in the 1990s (UNESCO, 1996).
However, we found that whilst notions of both linguistic and cultural on the one hand and
biological diversity on the other hand emerged during the interviews, they remain somewhat
fragmented among the narratives and are not conceptualised as co-evolving. Based on
synthesized insights from Biosphere Reserves across the globe, Reed and Price (2020) recently
argued that increased emphasis on the concept of biocultural diversity could help shift
perceptions away from seeing biosphere reserves as protected areas, an association often
HYRNHG E\ WKH WHUP pUHVHUYHY %LRVSKHUH UHVHUYHV D
(e.g. Reed and Price, 2020) and practitioners interpret the concept of biosphere reserve
differently, connected to the institutional context and activities in the respective biosphere
reserves (Schultz et al., 2018). This highlights the opportunity for broadening the term diversity
as part of the Biosphere Reserve to include both biological diversity and cultural heritage.
However, whilst for example the importance of plural values of biodiversity is increasingly
recognized in biodiversity research (Pascual et al., 2021), such value plurality is limited by
current policy frameworks. In particular, in the current governance system sectoral policies
prevail and environmental policy tends to conceptualise nature and humans as two separate
entities (Biermann, 2021). Based on findings from this research, we argue that better integration
of socio-cultural aspects into existing landscape management initiatives would be important in
the governance of cultural landscapes.

5. Conclusions

Cultural landscapes are changing due to a range of different, interacting drivers (e.g. Blrgi et
al., 2017a), making their management and the preservation of their biological and cultural
values urgent priorities. Our study highlighted substantial differences in how a cultural
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landscape is perceived and valued by different stakeholders. The three identified narratives
represent archetypal ways of viewing and relating to the cultural landscap®atlireepeople

andland use narrativeseflect different meanings of the cultural landscape, landscape values
and perceived threats. This leads to different land use and development priorities, differing
problem perceptions and imaginations about the cultural landscape of the future. We show how
this creates challenges for collaborative management and for developing innovative approaches
to address the impacts of farmland abandonment. Our findings point to the need to develop
differentiated visions of future development in a participatory approach as a way to bring
different landscape narratives in conversation and to provide direction for future planning and
management. In a future step, the narratives and physical landscape elements could be related
to innovation approaches that were developed as part of the research project to allow for better
engagement with tensions between the narratives. Our study also reveals a fragmentation of
biological and sociocultural aspects among the narratives and we suggest better integration
among these notions of diversityrich can be informed and supported by realist contributions

on spatial distribution of bio-physical characteristics of cultural landscapes. Insights from this
case study are particularly relevant for researchers and policy makers involved in cultural
landscape development and protected areas, especially Biosphere Reserves.
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SUPPLEMENTARY MATERIAL

I) Data sources of the map created with ArcGIS version 10.6.1

Description

Source

Districts boundaries

GeoBasis-DE/LGB, 2019

Biosphere reserve boundaries

Landesamt fur Umwelt Brandenburg

Land cover data

GeoBasis-DE / BKG (2020)

Watercourses

WasserBLIcK/BfG und Zustandige Behdrden der
Lander, 22.10.2021

German federal state boundari

GeoBasis-DE / BKG 2018

II) Q-items framework
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3 D U W L érgshBafiohaV ffiliation (own translation)

Please note: There are fewer organisations listed than there were participants because in
some cases two employees of the same organization were interviewed due to their different

areas of expertise.

Gov=governmental organization; NonGov=non-governmental organization; Priv=private

sector

forestry and hunting

Oberforsterei Lieberose forest district office Lieberose Gov

Landeswaldoberforsterei Libben State Company for Forestry Gov
Brandenburg

Jagdverband Libben e.V. hunting association Libben NonGov
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tourism and culture

Amt Burg, Sachgebiet Tourismus Amt Burg, area of tourism Gov
Spreewald-Natur-Camping "Am - Priv
Schlosspark”

Spreewald Touristinformation Libbenau tourism agency NonGov
Lubbenau e.V.

Spreewadlder Kulturstiftung e.V. Spreewald culture foundation NonGov
Selbststandige r Touristiker in self-employed tourism specialist Priv

agriculture

Agrargenossenschaft "Spreetal" eG

DIJULFXOWXUDO FRRSI Priv

Kreisbauernverband des Spree-Neil3¢
Kreises e.V.

ORFDO IDUPHUVpp DVV NonGov
Spree-Neil3e district

Bauernverband Sudbrandenburg e.V.

farmers' association of South NonGov
Brandenburg

Fachbereich Landwirtschaft, Veterina
u. Lebensmitteluberwachung,
Landkreis Spree-Neil3e

area of agriculture, veterinary and  Gov
food supervision, Spree-Neil3e distri

Amt flr Veterindrwesen,
Lebensmitteliberwachung und
Landwirtschaft, Landkreis
Oberspreewald-Lausitz

state office for veterinary services, Gov
food control and agriculture, district
Oberspreewald-Lausitz

Amt fUr Veterinarwesen,
Verbraucherschutz und Landwirtscha
Landkreis Dahme-Spreewald

state office for veterinary services, Gov
consumer protection and agriculture
Dahme-Spreewald district

Lokaler agrartouristischer
Landwirtschaftsbetrieb

local agrotourism farm Priv

nature conservation

NABU Kreisverband Spreewald e.V.

Nature and Biodiversity Conservatiol NonGov
Union, Spreewald area

Untere Naturschutzbehorde, Landkre
Dahme-Spreewald

lower nature conservation authority, Gov
Dahme-Spreewald district

Aktionsbindis Klare Spree e.V.

action group clear Spree NonGov

water management and fishery

Gemeinschaft wendisch / sorbischer
Spreewaldfischer Burg und Umgebun
e.V.

association of wendish and sorbish NonGov
Spreewald fishermen in Burg and
surroundings

Wasser- und Bodenverband "Oberlan
Calau"

water and soil assocation "Oberland Gov
Calau"

Wasser- und Bodenverband
"Nordlicher Spreewald"

water and soil assocation "Northern Gov
Spreewald"”

Landesamt fur Umwelt, Abteilung
Wasserwirtschaft

state office for the environment, are¢ Gov
of water management

Untere Wasserbehorde, Landkreis
Dahme-Spreewald

lower water authority, Dahme- Gov
Spreewald district

multiple/overarching

Landesamt fur Landliche Entwicklung
Landwirtschaft und Flurneuordnung

state office for rural development,  Gov
agriculture and reorganisation of lani

Birgerstiftung Kulturlandschaft
Spreewald

citizen foundation Spreewald cultura NonGov
landscape
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Stadt Lubbenau City of Lubbenau Gov
Verwaltung Biosphéarenreservat administration of the Spreewald Gov
Spreewald biosphere reserve

Landschaftspflegeverband Spree-Nei Spree-Neil3e land care association NonGov
e.V.

Untere Naturschutz-, Jagd- und lower nature conservation, hunting Gov
Fischereibehdrde, Landkreis Spree- and fishery authority, Spree-Neil3e
Neil3e district
Untere Jagd- und Fischereibehérde, lower hunting and fishing authority, Gov
Landkreis Dahme-Spreewald Dahme-Spreewald district
Spreewaldverein e.V. Spreewald association NonGov
Fischereigenossenschaft Libben fisheries cooperative Libben Priv
Tourismusverein Lubben und tourist association Libben and NonGov
Umgebung e.V. surroundings
Verein zur Erhaltung und Férderung association for preserving and NonGov
des Spreewalddorfes Lehde e.V. supporting the Spreewald village of

Lehde

IV) Interview guide (translated from German)

A) PRE-SORTING INTERVIEW

) Introduction to the project, research and informed consent

II) General
1. Please briefly explain your role and the tasks of your organisation regarding the
Spreewald.
2. What are the main objectives that your organisation has regarding Spreewald?

B) Q-SORTING PROCESS

6SUHDGLQJ WKH JULG WKH SKRWRYV DQG PFRQGLWLRQ RI L«
rank the photos based on the perspective of their organization. Explaining the process:

The participant puts the photos in the grid according to the instructions. The interviewer
provides assistance or further explanations if needed.

After all the photos were put in the grid, the photo numbers were written down in a small copy

of the grid, and the interviewer highlights which of the Q-items were actually considered to be
negative or positive.

C) POST-SORTING INTERVIEW
[II) Q-Sort explanations
1. Do you feel that the grid reflects your perspective on what the Spreewald cultural
landscape should look?
2. Was there anything that you did not understand?
3. Could you please provide an explanation about the photos placed at the extreme ends
of the grid?
4. Were there any photos that were particularly important, critical or outstanding?
5. Was anything missing, and if so, where would you have placed it?
:KDW LI WKH WZR SKRWRYV SODFHG XQGHU APRVW SRV
:KDW LI WKH WZR SKRWRYVY SODFHG XQGHU APRVW QHJ
IVV) Optional:
1. In how war could the before-mentioned objectives be (partially) reached?
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2. Are there any incompatibilities/conflicts between your objectives? Are there any
incompatibilities between your objectives and those of other actors?
3. What do you consider to be the biggest barriers to reaching your objectives?
4. What do you consider to be enablers for reaching your objectives?

V) Demographic questions about gender and age group

VI) Final questions
1. Is there anything else about the topic of the interview that you would like to tell me?
2. Are there any other interview partners who have a substantial influence on the
development of the Spreewald cultural landscape whom you could recommend for an
interview?

VII) Closing

V) Q-item assessment
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VI) Factor matrix

Following Watts and Stenner (2012), we flagged all factors that had a significant loading on
one factor, i.e. £ 0.42 or above. Q sorts were considered statistically significant at the 0.01 level
IDFWRU ORDGLQJ ZzDV DW RU DERYH * >VWDQGDUC

LI WKH

X indicating a factor defining sort. * indicating a confounded sort

101
102
103
104*
105
106
107
108*
109
111*
112
113
114
[15*
116
117*
118
119
120
121
|22*
123
124
125
126
127
128
129*
130
131*
132
133
134*
135*
136*
137
138

0.25
-0.02
0.17
0.55
0.40
0.19
0.75X
0.63
0.41
0.44
0.69X
-0.09
-0.07
-0.25
0.78X
0.54
0.41
0.80X
0.66X
0.77X
0.61
0.57X
0.85X
0.76X
0.77X
0.76X
0.26
0.68
-0.35
0.71
0.28
0.29
0.55
0.68
0.42
0.22
0.35

0.50X
0.72X
0.66X
0.58
0.47X
0.80X
0.32
0.42
0.71X
0.52
0.04
0.74X
0.17
0.62
0.13
0.35
0.72X
0.27
0.39
0.06
0.52
-0.39
0.07
0.19
0.20
0.13
0.57X
0.54
0.33
0.50
0.16
0.69X
0.43
0.47
0.52
0.82X
0.73X

0.33
0.19
0.13
0.09
-0.14
0.08
0.07
0.23
0.04
0.11
0.13
0.22
0.74X
-0.44
-0.02
0.44
0.03
0.00
-0.10
0.18
-0.08
0.41
-0.03
0.08
0.28
-0.14
0.25
0.15
0.55X
0.02
0.59X
0.24
0.35
0.11
0.12
-0.01
0.14
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VII) Photo credit

Photo number(s) Source

#11, #14, #17, #27, #22 | Nico Heitepriem
(photo was cropped), #24
#29, #31,

#1, #4, #15, #20, #23, #2€¢ Michael Petschick
#28, #33
#6, #9, #13 (licence plate | Biosphere Reserve Spreewald
number has been edited
out), #19, #21, #25, #32,

#34, #36, #16

#2, #35, #37 Tamara Schaal
#7, #30 Frank Kuba
#3, #12 Tom Noah

#18 (licence plate number Andreas Gdbel
has been edited out)

#8 Spreewald-Touristinformation Libbenau e.V.
#10 Andreas Traube
#5 Stefan Fussan, Licence CC BY-SA 3.0

https://creativecommons.org/licenses/by-sa/3.0/; no
alterations made; https://de.wikivoyage.org/wiki/
Peitzer Land#/media/File:Rapsfelder bei Drehnow 003(

VIII) Consensus statements

To make the item rankings more easily comparable across the factors, during factor analysis
the total weighted scores for the items are converted into a normalized factor scoreefZ-scor
(Watts and Stenner, 2012). Consensus statements are items whose Z-scores show no significant
difference between any two factors when tested at the 0.01 level (Brown 1980).

ltems 2, 7, 22, 24, 25 and 27 were non-significant at p>0.01 and the items with an * are non-
significant at p>0.05.

Consensus statements are highlighted in yellow.

Statement Factor 1 Factor 2 Factor 3
Z-score Factor array Z-score Factor array Z-score Factor array

#1 -0.476 -1 0.989 2 1.524 3
#2 0.597 1 0.527 1 -0.131 0
#3 -1.856 -3 -0.755 -1 -1.114 -3
#4 -0.118 -1 1.417 4 1.085 2
#5 -1.927 -4 -0.036 0 -0.548 -1
#6 0.211 0 0.920 2 -0.343 0
#7* 1.455 4 1.333 3 1.113 2
#8 0.632 1 0.922 2 -0.796 -2
#9 0.485 1 -0.981 -2 -0.633 -1
#10 0.179 0 -0.153 -1 -1.716 -3
#11 -1.699 -3 -0.437 -1 0.625 1
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#12 0.224 0 -1.315 -2 -0.477 -1
#13 0.937 2 0.384 0 1.573 4
#14 -0.852 -2 -1.782 -3 -0.958 -2
#15 -1.015 -2 -0.569 -1 1.261 3
#16 0.876 2 -1.486 -3 0.484 1
#17 -1.219 -2 -0.817 -2 1.030 2
#18 -1.402 -3 0.000 0 0.971 2
#19 0.954 3 -0.347 -1 -1.737 -4
#20 0.390 0 0.509 1 1.269 3
#21 0.548 1 -1.842 -4 0.010 0
#22* 0.243 0 0.570 1 -0.025 0
#23 -0.953 -2 0.047 0 1.552 4
#24* -0.002 -1 0.391 0 0.286 1
#25* -2.119 -4 -1.884 -4 -2.210 -4
#26 0.030 0 0.472 0 -0.457 -1
#27* 0.850 2 0.904 2 0.944 1
#28 0.822 2 0.625 1 -0.790 -2
#29 0.335 0 -1.203 -2 -0.125 0
#30 1.721 4 0.878 1 0.214 0
#31 -0.779 -1 -0.437 -1 0.788 1
#32 -0.478 -1 -1.323 -3 -0.938 -2
#33 1.378 3 1.637 4 0.803 1
#34 1.011 3 1.242 3 -0.315 0
#35 0.527 1 0.566 1 -0.633 -1
#36 0.544 1 1.149 3 -0.598 -1
#37 -0.053 -1 -0.111 0 -0.987 -3

Brown, S.R., 1980. Political subjectivity: Applications of Q methodology in political science.
Yale University Press, New Haven, 355 pp.

Watts, S., Stenner, P., 2012. Doing Q methodological research: Theory, method and
interpretation. SAGE, London, 238 pp.
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Appendices

Appendix 1: List of interviews

Please note: Alle interviews were assigned a random number before analysis, which was used

for the interview acronyms.

a) Muttama Creek Catchment case study

Interview | Interview mode | Date of the| Data obtained& Interviewer
acronym interview | duration of recording

where applicable
PO1 online / via phone| 30.03.2020| Audiorecording, 00:55:44 Tamara Schaal
P02 faceto-face 08.03.2020| Audiorecording, 00:42:14 Tamara Schaal
P03 online / via phone| 29.04.2020 Audiorecording, 01:06:11 Annie Jacobs
P04 online / via phone| 28.05.2020 Audiorecording, 00:59:31 Annie Jacobs
PO5 faceto-face 17.03.2020 Audiorecording, 01:02:09 Annie Jacobs
P06 faceto-face 13.03.2020 Audiorecording, 00:52:04 Tamara Schaal
PO7 faceto-face 10.03.2020) Audiorecording, 01:07:15 Annie Jacobs
P08 faceto-face 19.03.2020 Audiorecording, 00:23:27 Tamara Schaal
P09 online / via phone| 27.03.2020 Audiorecording, 00:49:2] Tamara Schaal
P10 online / via phone| 07.05.2020 Audiorecording, 00:55:59 Tamara Schaal
P11 online / via phone| 26.03.2020 Audiorecording, 00:52:33 Annie Jacobs
P12 online / via phone| 20.04.2020 Audiorecording, 00:58:19 Annie Jacobs
P13 faceto-face 13.03.2020 Audiorecording, 01:02:59 Annie Jacobs
P14 faceto-face 15.03.2020 Audiorecording, 00:30:2] Tamara Schaal
P15 online / via phone| 07.05.2020 Audiorecording, 00:55:16 Annie Jacobs
P16 online / via phone| 15.04.2020 Audiorecording, 01:02:44 Annie Jacobs
P17 online / via phone| 23.04.2020) Audiorecording, 00:53:24 Tamara Schaal
P18 online / via phone| 23.04.2020 Audiorecording, 00:57:4§ Annie Jacobs
P19 faceto-face 13.03.2020 Written notes Annie Jacobs
P20 faceto-face 09.03.2020| Audiorecording, 00:37:59 Annie Jacobs
P21 online / via phone| 21.04.2020 Audiorecording, 00:43:4¢ Tamara Schaal
P22 online / via phone| 05.06.2020 Audiorecording, 01:05:39 Annie Jacobs
P23 online / via phone|07.04.2020 Audiorecordings, Tamara Schaal

00:20:25& 00:31:40
P24 online / via phone| 16.04.2020 Audiorecording, 00:37:5( Tamara Schaal
P25 online / via phone| 11.04.2020 Audiorecording, 00:55:47 Annie Jacobs
P26 online / via phone| 30.03.2020 Audiorecording, 00:43:45 Annie Jacobs
P27 faceto-face 13.03.2020 Audiorecording, 00:41:3% Tamara Schaal
P28 faceto-face 09.03.2020| Audiorecording, 00:44:5] Tamara Schaal
P29 online / via phone| 06.05.2020 Audiorecording, 00:33:37 Tamara Schaal
P30 online / via phone| 25.05.2020 Audiorecordings, Annie Jacobs

00:22:49& 00:17:31&

00:06:28
P31 faceto-face 17.03.2020 Audiorecording, 00:44:02 Tamara Schaal
P32 faceto-face 18.03.2020, Audiorecording, 00:40:33 Tamara Schaal
P33 online / via phone| 04.05.2020 Audiorecording, 01:06:09 Annie Jacobs
P34 online / via phone| 02.04.2020| Audiorecording, 00:50:47 Tamara Schaal
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P35 online / via phone| 22.05.2020 Audiorecording, 01:15:42 Tamara Schaal
P36 online / via phone| 08.05.2020 Audiorecording, 01:11:0§ Annie Jacobs
P37 online / via phone| 02.04.2020 Audiorecording, 00:51:24 Annie Jacobs
P38 online / via phone| 26.03.2020 Audiorecording, 00:34:23 Tamara Schaal
P39 online / via phone| 15.04.2020 Audiorecording, 00:36:31 Annie Jacobs
P40 online / via phone| 16.04.2020 Audiorecording, 01:34:2§ Annie Jacobs
P41 online / via phone| 29.04.2020| Audiorecording, 00:44:0¢ Tamara Schaal
P42 online / via phone| 28.05.2020| Audiorecording, 00:55:5¢ Tamara Schaal
P43 online / via phone| 12.05.2020| Audiorecording, 00:55:2¢ Tamara Schaal
P44 online / via phone| 20.04.2020| Audiorecording, 00:50:3¢ Tamara Schaal
P45 online / via phone| 23.04.2020 Audiorecording, 00:55:35 Annie Jacobs
P46 online / via phone| 15.04.2020| Audiorecording, 00:41:4] Tamara Schaal
P47 faceto-face 29.05.2020| Audiorecordings, Annie Jacobs

00:19:43& 00:19:36
P48 online / via phone| 30.03.2020 Audiorecording, 01:02:35 Annie Jacobs
P49 online / via phone| 12.06.2020 Audiorecording, 00:52:5] Annie Jacobs
P50 faceto-face 06.03.2020| Audiorecording, 00:45:53 Tamara Schaal
P51 online / via phone| 29.04.2020 Audiorecording, 00:52:3( Annie Jacobs
P52 faceto-face 19.03.2020 Audiorecording, 00:51:5] Tamara Schaal
P53 faceto-face 16.03.2020 Audiorecording, 00:58:59 Annie Jacobs
P54 online / via phone| 18.05.2020| Audiorecording, 00:48:2] Tamara Schaal
P55 faceto-face 13.03.2020 Audiorecording, 00:58:3¢ Tamara Schaal
P56 online / via phone| 07.05.2020 Audiorecording, 01:11:54 Annie Jacobs
P57 online / via phone| 28.04.2020 Audiorecording, 01:07:4( Annie Jacobs
P58 faceto-face 19.03.2020 Audiorecording, 00:38:59 Annie Jacobs
P59 online / via phone| 02.04.2020| Audiorecording, 00:47:17 Tamara Schaal
P60 faceto-face 08.03.2020| Audiorecording, 00:37:13 Tamara Schaal
P61 online / via phone| 16.04.2020 Audiorecording, 00:51:3¢ Annie Jacobs
P62 online / via phone| 08.04.2020 Audiorecording, 00:41:37 Tamara Schaal
P63 faceto-face 10.03.2020 Audiorecording, 01:10:57 Tamara Schaal
P64 online / via phone| 03.04.2020 Audiorecording, 00:46:3% Annie Jacobs
P65 faceto-face 05.03.2020| Audiorecording, 00:53:55 Tamara Schaal
P66 faceto-face 16.03.2020 Audiorecording, 00:46:52 Annie Jacobs
P67 online / via phone| 11.06.2020 Audiorecording, 00:55:11 Annie Jacobs
P68 faceto-face 05.03.2020| Audiorecording, 00:50:4] Tamara Schaal
P69 online / via phone|02.04.2020 Audiorecordings, Annie Jacobs

29.05.2020/ 00:04:03& 00:40:41

(The interview was partly

conducted again due to

incomplete recording during

the initial interview.)
P70 online / via phone| 28.03.2020 Audiorecordings, Annie Jacobs

00:56:11& 00:41:54
P71 online / via phone| 14.05.2020 Audiorecording, 00:52:2§ Tamara Schaal
P72 faceto-face 29.05.2020| Audiorecordings, Annie Jacobs

00:04:23& 00:50:42
P73 online / via phone| 27.04.2020 Audiorecording, 01:34:1( Tamara Schaal
P74 faceto-face 19.03.2020 Audiorecording, 00:38:59 Annie Jacobs
P75 online / via phone| 18.04.2020 Audiorecording, 00:53:1( Annie Jacobs
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P76 faceto-face 08.03.2020| Audiorecording, 00:37:59 Annie Jacobs
P77 online / via phone| 17.04.2020| Audiorecording, 00:34:07 Tamara Schaal
P78 faceto-face 16.03.2020 Audiorecording, 00:32:35 Tamara Schaal
P79 online / via phone| 11.05.2020 Audiorecording, 00:48:29 Tamara Schaal
P80 online / via phone|02.04.2020 Audiorecording, 00:35:23 Tamara Schaal
P81 faceto-face 08.03.2020| Audiorecording, 00:37:59 Annie Jacobs
P82 online / via phone| 02.05.2020 Audiorecording, 00:34:29 Annie Jacobs
P83 faceto-face 14.03.2020, Audiorecording, 00:46:33 Tamara Schaal
P84 faceto-face 12.03.2020 Audiorecording, 00:50:59 Annie Jacobs
P85 faceto-face 18.03.2020, Audiorecording, 00:37:2¢ Tamara Schaal
P86 online / via phone| 26.04.2020 Written notegThe Annie Jacobs
recording quality was too
poor.)
P87 online / via phone| 28.05.2020 Audiorecording, 00:35:09 Annie Jacobs
P88 online / via phone| 26.04.2020 Audiorecording, 00:50:22 Annie Jacobs
P89 faceto-face 16.03.2020 Audiorecording, 00:37:59 Annie Jacobs
P90 faceto-face 06.03.2020| Audiorecording, 00:29:17 Tamara Schaal
P91 online / via phone| 30.04.2020 Audiorecording, 00:49:19 Annie Jacobs
P92 online / via phone| 29.04.2020 Audiorecording, 00:30:06 Annie Jacobs
P93 online / via phone| 07.05.2020 Audiorecording, 00:55:1% Tamara Schaal
P94 online / via phone| 03.04.2020 Audiorecording, 00:49:1§ Annie Jacobs

Total number of interviews: 94 (50 conducted by Annie Jacobs, 44 conducted by Tamara

Schaal)

™

78:07:3

b) Biosphere Reserve Spreewald case study

Interview | Interview Date of the| Data obtained and Interviewer
acronym | mode interview | duration of audiorecording

101 faceto-face |18.03.2019 Audiorecording, 00:28:12 | Tamara Schaal
102 faceto-face |29.03.2019 Audiorecording, 00:31:41 | Tamara Schaal
103 faceto-face |06.03.2019 Audiorecording, 00:33:13 | Tamara Schaal
104 faceto-face |13.03.2019 Audiorecording, 00:33:35 | Tamara Schaal
105 face{o-face |28.02.2019 Audiorecording, 00:34:27 | Tamara Schaal
106 faceto-face |25.02.2019 Audiorecording, 00:34:34 | Tamara Schaal
107 faceto-face |12.03.2019 Audiorecording, 00:34:40 | Tamara Schaal
108 faceto-face |12.03.2019 Audiorecording, 00:35:36 | Tamara Schaal
109 faceto-face |22.03.2019 Audiorecording, 00:35:40 | Tamara Schaal
110 faceto-face |04.03.2019 Audiorecording, 00:35:49 | Tamara Schaal
111 faceto-face |26.02.2019 Audiorecording, 00:36:08 | Tamara Schaal
112 faceto-face |14.03.2019 Audiorecording, 00:41:59 | Tamara Schaal
113 faceto-face |20.03.2019 Audiorecording, 00:42:19 |Tamara Schaal
114 faceto-face |13.03.2019 Audiorecording, 00:42:24 | Tamara Schaal
115 faceto-face |27.02.2019 Audiorecording, 00:46:44 | Tamara Schaal
116 faceto-face |05.03.2019 Audiorecording, 00:47:58 | Tamara Schaal
117 faceto-face |21.02.2019 Audiorecording, 00:48:10 | Tamara Schaal
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118 faceto-face |06.03.2019 Audiorecording, 00:48:20 | Tamara Schaal
119 faceto-face |29.03.2019 Audiorecording, 00:48:22 | Tamara Schaal
120 faceto-face |04.03.2019 Audiorecording, 00:49:42 | Tamara Schaal
121 faceto-face |06.03.2019 Audiorecording, 00:50:11 | Tamara Schaal
122 faceto-face |26.02.2019 Audiorecording, 00:50:49 |Tamara Schaal
123 faceto-face |22.03.2019 Audiorecording, 00:52:54 | Tamara Schaal
124 faceto-face |29.03.2019 Audiorecording, 00:52:58 | Tamara Schaal
125 faceto-face |26.03.2019 Audiorecording, 00:55:36 | Tamara Schaal
126 faceto-face |01.03.2019 Audiorecording, 00:56:21 | Tamara Schaal
127 faceto-face |18.03.2019 Audiorecording, 00:57:29 | Tamara Schaal
128 faceto-face |11.03.2019 Audiorecording, 00:58:29 | Tamara Schaal
129 faceto-face |15.03.2019 Audiorecording, 01:00:22 |Tamara Schaal
130 faceto-face |19.03.2019 Audiorecording, 01:01:02 | Tamara Schaal
131 faceto-face |20.03.2019 Audiorecording, 01:01:48 | Tamara Schaal
132 faceto-face |27.02.2019 Audiorecording, 01:02:01 | Tamara Schaal
133 faceto-face |25.02.2019 Audiorecording, 01:02:12 | Tamara Schaal
134 faceto-face |19.03.2019 Audiorecording, 01:06:39 |Tamara Schaal
135 faceto-face |28.02.2019 Audiorecording, 01:09:09 |Tamara Schaal
136 faceto-face |01.03.2019 Audiorecording, 01:15:19 |Tamara Schaal
137 faceto-face |20.02.2019 Audiorecording, 01:18:36 |Tamara Schaal
138 faceto-face |21.02.2019 Audiorecording, 01:28:05 |Tamara Schaal

Total number of interviews: 38 (all conducted by Tamara Schaal)

™ 31:49:33
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Appendix 2: Overview of articles included in the doctoral thesis

in accordance with the Guideline for cumulative dissertations enacted at the Faculty of
Sustainability in January 2012

Papers included

[4] Schaal T., Jacobs A., Leventon J., Scheele B.C., Lindenmayer D., Hanspach J. (2022)
H<RX FDQYW EH JUHHQ LI \RXJUH LQ WKH bibd¥&rsiytRFDO Gl
intersection in a mixed farming area in south-eastern Austtalrad Use Policyi21(3):

106306. doi: doi.org/10.1016/].landusepol.2022.106306.

[5] Schaal T., Mitchell M., Scheele B.C., Ryan P., Hanspach J. (2023) Using the three
horizons approach to explore pathways towards positive futures for agricultural
landscapes with rich biodiversitySustainability Science(18): 1271-1289. doi:
doi.org/10.1007/s11625-022-01275-z.

[6] Schaal T., Konig B., Riechers M., Heitepriem N., Leventon J. Exploring cultural
landscape narratives to understand challenges for collaboration and their implications for
governance. Under review wifcosystems and People
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Explanatory notes

AJ = Annie Jacobs; BCS = Ben C. Scheele; BK = Bettina Konig; DL = David Lindenmayer;
JH = Jan Hanspach; JL = Julia Leventon; MM = Michael Mitchell; MR = Maraja Riechers; NH

= Nico Heitepriem; PR = Paul RyahS = Tamara Schaal

Publication status
IF = Web of Sciencet2021 Journal Impact Factor

Specific contribution and weighting factor

according to 8 12 and § 14 of the guideline for cumulative dissertations

Author status Weighting factor
Single author = own contribution amounts to 100%. 1.0
Co-author with predominant contribution = own contribution is greg 1.0
than the individual share of all other co-authors and is at least 359

Co-author with equal contribution = (1) own contribution is as high 1.0
the share of other co-authors, (2) no other co-author has a contrib)

higher than the own contribution, and (3) the own contribution is a

least 25%.

Co-author with important contribution = own contribution is at leas 0.5
25%, but is insufficient to qualify as single authorship, predominar

equal contribution.

Co-author with small contribution = own contribution is less than 2 0

Conference contributions

International Congress for Conservation Biology (ICCB), virtually, 13-17 December 2021,

https://conbio.org/mini-sites/iccb-2021/program/session-types/

Science and Research in, for and with Biosphere Reserves, Schorfheide-Chorin Biosphere
Reserve (Germany), 16-20 May 2022, https://www.biospherereserves.institute/research-

conference

* The paper was accepted for presentation, but the session was later cancelled, and the paper

was not presented.

Declaration (according to 8 16 of the guideline for cumulative dissertations)

| avouch that all information given in this appendix is true in each instance and overall.
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