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Preface 

This dissertation is submitted as cumulative thesis, consisting of five published research articles that 
are included as original reprints, one forthcoming article, one accepted article and two submitted 
manuscripts that are currently in review. The introduction and the synthesis aim to set the frame and 
summarize the findings that are discussed in more detail in the papers.  

The thesis was composed in the frame of the Doctoral School of Sustainable Development (dokNE) at 
the University of Natural Resources and Life Sciences Vienna. The doctoral school was funded by the 
University of Natural Resources and Life Sciences Vienna, the City of Vienna, the Ecosocial Forum 
Vienna, the Province of Lower Austria, the Federal Ministry of Science, Research and Economy and 
Billa. 
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Abstract 

Various anthropogenic uses lead to changes of river landscapes that have an effect on the availability 
of landscape functions provided by the river system. This interaction between the bio-physical and 
the socio-cultural system is increasingly being described by the ecosystem services (ES) concept.  

Despite its’ growing importance in research, the practical relevance of this concept for river 
management is lacking behind. To investigate potential reasons for this science-practice gap and 
ways to move the concept’s application in practice forward a survey among different stakeholder 
groups was conducted and their perceptions regarding the ES concept were analyzed. The potential 
for its application in river landscape management practice was also investigated by conducting a 
survey on different stakeholders’ perceptions of the availability and importance of ES. Thereby the 
concept’s applicability as communication and education instrument as well as potential approach to 
assess the success of river restoration was identified.  

Consideration is also being given to the fact that stakeholders’ behavior and their perceptions 
regarding river landscapes may be influenced by different concepts of human-nature relationships 
(HNR). To investigate this linkage between HNR and environmental behavior a scale was developed 
and tested at two case studies in the context of river landscape management and in the frame of 
student surveys in the US and in Austria.  

The thesis’ results show that despite a limited integration of the ES concept in the practice of river 
landscape management stakeholders from different fields perceive it as practicable. It was 
particularly seen as useful to aid planning and decision making and as communication and education 
tool. The case study based applications of the ES concept proved its usefulness to draw a 
comprehensive picture of the functions and services that are of importance for different stakeholder 
groups. Moreover it can be beneficial in illustrating the societal benefits of river restoration and to 
foster environmental awareness and literacy. In order to improve the ES concept’s application in 
practice a need for further development was identified. This could be done through a better 
integration of practice experts, downscaling to local levels and further developing alternative 
assessment methods. 

Results of the investigation regarding human-nature relationships on the individual level revealed 
that people hold multiple and often even conflicting human-nature relationships. This confirms 
findings in literature that HNRs are not mutually exclusive and context dependent. Furthermore a 
clear correlation between people’s HNR and their environmental behavior was identified which 
supports the assumption that considering the relationship humans have with nature assists in 
understanding human behavior. Another finding out of these studies was the little identification of 
interviewees with the concept of human mastery over nature. This was found to be due to 
differences between the professional and the private sphere of a person, a social desirability bias and 
a partly insufficient wording of the applied narratives. 

Study participants showed a strong interest in discussing and reflecting on human-nature 
relationships and highlighted its potential applicability in future governance processes. Further 
research is needed to provide a structured, easily comprehensible tool to be applied in this context. 
A first step towards that goal is the development of an add-on module for existing frameworks of 
human-environment interactions that also considers relations between people’s values, attitudes 
and understandings of human-nature relationships as well as environmental behavior. To be able to 
better rebalance the relationship humans have with nature future research should also focus on the 
question on how to activate or strengthen HNRs by governance strategies and communication 
framings. 

The thesis’ findings shall serve as a basis for future management and conservation programmes. 
Moreover they are meant as a contribution to further scholarly discussions on the issues addressed. 



Kurzfassung  

Flusslandschaften erfahren durch verschiedene menschliche Nutzungen Veränderungen, die sich auf 
die Verfügbarkeit der vielfältigen Funktionen von Fließgewässersystemen auswirken. Diese 
Interaktion zwischen dem biophysikalischen und dem soziokulturellen System wird in zunehmendem 
Maße durch das Konzept der Ökosystemleistungen (ÖSL) beschrieben. 

Trotz der zunehmenden Bedeutung dieses Konzepts in der Forschung ist dessen praktische Relevanz 
für das Fließgewässermanagement gering. Um mögliche Gründe für diese Unterschiede zwischen 
Wissenschaft und Praxis zu erheben und Wege zu erforschen, um die Anwendung des Konzepts in 
der Praxis voranzutreiben wurde eine Befragung verschiedener Stakeholdergruppen durchgeführt 
und deren Wahrnehmungen hinsichtlich des Konzepts der Ökosystemleistungen analysiert. Die 
Anwendungsmöglichkeiten dieses Konzepts in der Praxis des Fließgewässermanagements wurden 
auch durch eine Befragung verschiedener Stakeholdergruppen zur Wahrnehmung der Verfügbarkeit 
und Bedeutung von Ökosystemleistungen von Flusslandschaften erhoben. Vor allem die 
Anwendbarkeit des Konzepts als Kommunikations- und Bildungsinstrument sowie als möglicher 
Ansatz zur Untersuchung des Erfolgs von Fließgewässerrevitalisierungen wurde in diesem Rahmen 
ermittelt. 

Berücksichtigung fand auch die Tatsache, dass das Verhalten unterschiedlicher Stakeholder und 
deren Wahrnehmung in Bezug auf Flusslandschaften durch verschiedene Konzepte der Mensch-
Natur Beziehung beeinflusst sein könnten. Um diese Verbindung zwischen der Mensch-Natur 
Beziehung und dem Umweltverhalten zu untersuchen, wurde eine Skala entwickelt und in zwei 
Fallstudien im Kontext Fließgewässermanagement und im Rahmen von Studierendenbefragungen in 
den USA und in Österreich getestet.  

Die Ergebnisse der Arbeit zeigen, dass das Konzept der ÖSL trotz einer begrenzten Integration in der 
Praxis des Flusslandschaftsmanagements von Stakeholdern aus verschiedenen Bereichen als 
praktikabel wahrgenommen wird. Es wurde als besonders hilfreich zur Unterstützung von Planungs- 
und Entscheidungsprozessen sowie als Kommunikations- und Bildungsinstrument wahrgenommen. 
Die fallstudienbasierten Anwendungen bestätigen, dass mit Hilfe des Konzepts der ÖSL 
verschiedenen Stakeholdergruppen die Bedeutung von Funktionen und Leistungen vermittelt 
werden können. Darüber hinaus kann es hilfreich sein, um die gesellschaftliche Bedeutung von 
Fließgewässerrevitalisierungen aufzuzeigen. Zur Förderung der praktischen Anwendung des Konzepts 
ist dessen Weiterentwicklung erforderlich. Dies könnte durch eine bessere Einbindung von 
PraxisexpertInnen, ein Herunterstufen auf eine lokale Ebene sowie eine Weiterentwicklung 
alternativer Bewertungsmethoden erfolgen. 

Die Ergebnisse der Untersuchung der Mensch-Natur Beziehung auf der individuellen Ebene zeigen, 
dass Menschen mehrere und oft miteinander in Widerspruch stehende Beziehungen zur Natur 
haben. Dies deckt sich auch mit anderen Ergebnissen in der Literatur, wonach sich die verschiedenen 
Beziehungsformen zwischen Mensch und Natur nicht gegenseitig ausschließen und kontextabhängig 
sind. Weiters konnte ein klarer Zusammenhang zwischen der Mensch-Natur Beziehung und dem 
Umweltverhalten festgestellt werden. Dies bestärkt die Annahme, dass die Berücksichtigung des 
Verhältnisses, das Menschen zur Natur haben, zum Verständnis des menschlichen Verhaltens 
beitragen kann. Eine weitere Erkenntnis, die aus dieser Untersuchung gezogen werden konnte war 
die geringe Identifikation der befragten Personen mit dem Konzept des „Masters“: Dies hängt unter 
anderem mit Unterschieden zwischen dem beruflichen und dem privaten Bereich einer Person, sozial 
erwünschten Antwortmustern sowie einer teilweise unzureichenden Formulierung der verwendeten 
Narrative zusammen.  

Die UntersuchungsteilnehmerInnen zeigten ein starkes Interesse in der Diskussion und Reflexion der 
Mensch-Natur Beziehung und unterstrichen dessen potentielle Anwendbarkeit in zukünftigen 
Management- und Steuerungsprozessen. Es braucht weitere Forschung um ein strukturiertes und 
einfach anwendbares Instrument zu entwickeln, das in diesem Kontext angewendet werden kann. 



Ein erster Schritt hin zu diesem Ziel ist die Entwicklung eines Zusatzmoduls für bestehende Modelle 
der Mensch-Umwelt Interaktionen, die auch die Beziehungen zwischen menschlichen Werten und 
Haltungen, das Verständnis der Mensch-Natur Beziehung sowie das Umweltverhalten 
berücksichtigen. Zukünftige Forschung sollte ihren Schwerpunkt auf die Frage richten, wie die 
Mensch-Natur Beziehung durch verschiedene Management- und Steuerungs-Strategien sowie 
Kommunikationsrahmen aktiviert oder gestärkt werden kann. 

Die Ergebnisse der Arbeit sollen eine Grundlage für zukünftige Management- und Schutzprogramme 
bilden und einen Beitrag zu zukünftigen fachlichen Diskussionen bezüglich der angesprochenen 
Themen liefern.  
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1 Introduction 

1.1 Dissertation outline 

This dissertation consists of an introduction, nine research articles (a mixture of thematic and 
methodic articles, listed by date of publication) and a synthesis that aims to address the overall 
objectives and to display a summary of the gained results. Articles 1-5 have already been published, 
Article 6 is available online, Article 7 is accepted with minor revisions and currently being revised and 
Articles 8 and 9 are submitted and currently under review. 

 

- Article #1: Böck, K., A. Muhar, J. Oberdiek, S. Muhar. 2013. Die Wahrnehmung von 
fließgewässerbezogenen „Ökosystemleistungen“ und Konfliktpotenzialen am Fallbeispiel 
„Flusslandschaft Enns“. Österreichische Wasser- und Abfallwirtschaft 65: 418–428. 
(published) 

- Article #2: Böck, K., S. Muhar, A. Muhar, R. Polt. 2015. The Ecosystem Services Concept: Gaps 
between science and practice in river landscape management. GAIA 24/1: 32-40. (published, 
SCI listed) 

- Article #3: Vermaat, J.E., A.J. Wagtendonk, R. Brouwer, O. Sheremet, E. Ansink, T. Brockhoff, 
M. Plug, S. Hellsten, J. Arovvita, L. Tylec, M. Gielczewski, L. Kohut, K. Brabec, J. Haverkamp, M. 
Poppe, K. Böck, M. Coerssen, J. Segersten, D. Hering. 2015. Assessing the societal benefits of 
river restoration using the ecosystem services approach. Hydrobiologia. DOI 10.1007/s10750-
015-2482-z. (published, SCI listed)  

- Article #4: Walker-Springett, K., R. Jefferson, K. Böck, A. Breckwoldt, M. Cottet, G. Hübner, S. 
Shaw, K. Wyles. 2016. Ways forward for aquatic conservation: applications of environmental 
psychology to support management objectives. Journal of Environmental Management 166: 
525-536. (published, SCI listed) 

- Article #5: Poppe, M., K. Böck, A. Zitek, S. Scheikl, A. Loach, S. Muhar. 2016. Was? Wie? 
Warum? Jugendliche erforschen Flusslandschaften – Förderung des Systemverständnisses als 
Basis für gelebte Partizipation im Flussgebietsmanagement. Österreichische Wasser- und 
Abfallwirtschaft. DOI 10.1007/s00506-016-0325-4. (published) 

- Article #6: Braito, M., K. Böck, C. Flint, A. Muhar, S. Muhar, M. Penker. Human-Nature 
Relationships and Linkages to Environmental Behaviour. Environmental Values. (available 
online, SCI listed) 

- Article #7: Muhar, A., K. Böck. Mastery over Nature as a Paradox: Societally Implemented but 
Individually Rejected. Journal of Environmental Planning and Management. (accepted with 
minor revisions, SCI listed) 

- Article #8: Muhar, A., C.M. Raymond, R.J.G. van den Born, N. Bauer, K. Böck, M. Braito, A. 
Buijs, C. Flint, W.T. de Groot, C.D. Ives, T. Mitrofanenko, T. Plieninger, C. van Riper, C. Tucker. 
A Model integrating Social-Cultural Concepts of Nature into Frameworks of Interaction 
between Social and Natural Systems. Journal of Environmental Planning and Management. 
(submitted, SCI listed) 

- Article #9: Böck, K., R. Polt, L. Schülting. Ecosystem services in river landscapes. In: Riverine 
ecosystem management. Science for governing towards a sustainable future. Springer 
Aquatic Ecology Series. (submitted) 
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2 Human-nature relationships as a basis for environmental 
planning and management 

2.1 Concepts of the human-nature relationship on the societal level 

Various concepts have been developed for the scientific analysis of the nature-society-interplay and 
its practical application in sustainability processes. Prominent examples are the cause-effect 
approach applied in the DPSIR framework (driving forces - pressures - state - impact - responses) 
(Agu 2007), the Socio-Ecological Systems Framework (Ostrom 2007; Ostrom 2009) and the 
Millennium Ecosystem Assessment Framework (MEA 2003) that fostered the development of the 
nowadays widely applied ecosystem services concept. 

2.1.1 The ecosystem services concept 

Today’s understanding of the link between the biophysical and the socio-cultural system is 
characterized by the concepts of “ecosystem- or landscape functions” and that of “ecosystem 
services” (ES). They link the concepts of ecology and economy: landscape functions describe the 
capacity to provide goods and services for society. As soon as there is an actual demand for these 
goods the extent of ES and finally the benefit for humans result. 

According to the Millennium Ecosystem Assessment Report (MEA 2003), an important milestone in 
the development of the ES concept, the term “ES” describes “benefits people obtain from 
ecosystems”. These include provisioning services such as food and water; regulating services such as 
regulation of floods, drought, land degradation, and disease; supporting services such as soil 
formation and nutrient cycling and cultural services such as recreational, spiritual, religious, and 
other nonmaterial benefits. 

Since the 1990s the ES concept has gained importance as it allows a better quantification and 
assessment of human-induced ecosystem losses and allows a holistic management approach. The 
focus of the assessment of ES in the last few years has been at a global level; e.g. the Millennium 
Ecosystem Assessment report (MEA 2003) provided an assessment of ecosystem change due to 
anthropogenic pressures and examined the effects on human well-being. Moreover it included global 
scenarios explaining future changes of the availability and distribution of ES. 

In a more recent global study hosted by the United Nations Environment Program the economic 
value of biodiversity and ES was identified. The resulting TEEB-report (The Economics of Ecosystems 
and Biodiversity) emphasized the costs of biodiversity loss and ecosystem degradation (TEEB 2010). 
The establishment of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services (IPBES 2015) aims to serve as an addition to previous approaches through acting as an 
interface between science and policy makers.  

2.1.2 Integration of the ES concept in river landscape management 

River landscapes have served as areas for settlements, infrastructure facilities and production areas 
for several thousand years. Together with an increasing intensification of land use numerous rivers 
were channelized, dams separated floodplains from the rivers and radical changes were induced 
through operation of hydropower plants (Jungwirth et al. 2003). In addition to negative 
consequences for the ecological, physico-chemical and hydromorphological status of riverine 
ecosystems, these ecosystem changes and impairments lead to a shift of the available functions and 
the related services of river landscapes.  
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The close relationship between different forms of influences on ecosystems and the availability of 
their functions and the related provision of their services is often not recognized in ecosystem 
management. Consequently, a lack of awareness of stakeholders that are either directly (e.g. water 
managers, decision makers) or indirectly (e.g. users, residents) involved in decision making processes 
regarding these complex coherences can be identified (Finlayson, D’Cruz, and Davidson 2005).  

In this context, the ES concept can be useful e.g. in the pursuit of documenting the benefits of river 
restoration projects for the provision of ecosystem functions and services (Vermaat et al. 2015). It 
can also be an assistance in the course of balancing public interests e.g. in hydropower projects 
(Getzner et al. 2011) and for displaying trade-offs between conservation needs and management 
decisions (Ormerod 2014). Fostering awareness is particularly possible through mapping approaches 
as for instance shown by Stürck, Poortinga, and Verburg (2014) at the example of flood regulating 
services. 

2.1.3 Ecosystem service assessment 

Due to the fact that only a small part of society is aware of ES at rivers or is responsible for 
maintaining them, the value of these services and the benefits we derive from them are often 
underestimated or even overlooked (Aronson, Gidda et al. 2009). In order to improve understanding, 
reduce the “invisibility” of ecosystem values and enhance their importance in decision making 
processes, appropriate tools are needed. In addition to already existing methods for data collection 
such as mapping and monitoring activities, (expert) interviews or statistical analyses (Grunewald and 
Bastian 2013), several quantitative, qualitative, monetary and non-monetary ES assessment methods 
have been developed (Schröter-Schlaack et al. 2014).  

It needs to be considered that from the full range of ES only a small part can be assessed in monetary 
terms while other quantitative and qualitative assessment approaches allow to assess a wider 
spectrum. River landscapes for instance provide a wide range of functions that do not have any 
market price, e.g. the opportunity to use the river as recreational area. In these cases assigning 
monetary values to ES is less meaningful (Daily et al. 2009). Therefore, in order to gain a 
comprehensive picture, monetary assessment approaches need to be combined with other 
quantitative and qualitative assessments (ten Brink and Bräuer 2008).  

Several authors also argue that the approach of monetizing ES is based on unsustainable economic 
thinking and therefore not suitable for assessing the benefits for humans (Kienast 2010). Moreover, 
complexities cannot be apprehended through application of economic valuation methods (Kumar 
and Kumar 2008).  

2.2 Concepts of human-nature relationships on the individual level 

In the course of cultural history humankind developed different views of the relationship between 
humans and nature. Traditional understandings of the human-nature relationship (HNR) describe 
humans as beneficiaries of the fruits of Mother Earth, as creatures that are at Gods’ and demons’ 
mercy, as creatures that resolve themselves from nature’s forces or as dominator of nature (Heiland 
1992).  

In the scientific discourse several theories to explore the relationship between humans and nature 
have been developed, all of which can be understood as subsets of wider socio-cultural concepts 
such as values, worldviews, beliefs and attitudes (Muhar et al. in review). 

Conceptualizations of the HNR are found in philosophical as well as social science literature. Despite 
the large variety of typologies Flint et al. (2013) found that they are based on three broad 
dimensions: 
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- Positionality dimensions – anthropocentric/ecocentric polarity, hierarchical relation of 
humans above nature or vice versa, humans as part of or separate from nature 

- Character of bond dimensions – intentions underlying humans’ interaction with nature, 
biophilia vs. biophobia, responsibilities for nature and rights of nature, preferred roles of 
technology in nature, spirituality or religiosity, instrumental to intrinsic values, and a gradient 
from connectedness to apathy which refers to a distance from or lack of attention to nature. 

- Understanding of nature dimensions - dimensions related to notions of nature as fragile or 
resilient, the predictability of nature and modes of learning  

Individuals’ perceptions towards nature are influenced by a large number of factors that result from 
the social and cultural environment (e.g. religious community) and the personal history (education, 
tradition, life experience). While in the Western history the perspectives on the HNR range from the 
domination of nature to the notion of “stewardship”, oriental religions follow a more holistic view 
through seeing humans as an integral part of nature (Bourdeau 2004; Flint et al. 2013).  

Literature furthermore suggests that HNRs are contextual (Daugstad, Svarstad, and Vistad 2006), that 
they change over time (Schroeder 2007) and that they are not mutually exclusive but that people are 
likely to hold multiple and even competing HNR concepts (Teel and Manfredo 2010; van den Born 
2008). Moreover it needs to be considered that they are often not even recognized or important to 
people (Chan, Satterfield, and Goldstein 2012).  

2.2.1 Understandings of human-nature relationships in river landscapes 

Understanding the relationship humans have with nature is described as playing an important role in 
environmental management (Bauer, Wallner, and Hunziker 2009). In particular in water management 
the importance of integrating the human dimension is underlined due to the strong linkage between 
the social and ecological system that emerged from anthropogenic influences in the past (Gonzalez 
et al. 2009). Braden, Jolejole-Foreman, and Schneider (2014 ) (p.2) support the interlinkage between 
nature and humans by stating that “…’Water problems” are fundamentally human problems” and 
highlighting the need to consider human perceptions, motivations and behaviour when addressing 
water challenges. 

In particular with regard to the ongoing paradigm shift in river management that follows more 
sustainable and participative approaches and aims on integrating society’s needs (Gonzalez et al. 
2009) understanding the relationship humans have with nature can be relevant. It can assist in 
dealing with divergent opinions of local stakeholders (Jacobs and Buijs 2011). and support in 
identifying priority targets for management (Gonzalez et al. 2009).  
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3 Research questions and objectives 

The thesis can roughly be divided into the following parts: 

• an analysis of different stakeholders’ groups perceptions of ecosystem services (ES) at two 
river landscapes in Austria,  

• an investigation of stakeholders’ awareness of the ES concept, the observed practicability 
and concerns regarding its implementation  

• case study based applications of the ES concept in the context of river management 

• an investigation of stakeholders’ perceptions regarding concepts of human-nature 
relationship (HNR)  

• an investigation and further development of an adequate method to operationalize HNR 

Following research questions and objectives were formulated as guidelines for the thesis: 

RQ #1: Which perception and estimation do different stakeholders groups have regarding river 
landscape functions and services? 

The objective was to determine which ES are perceived by different stakeholder groups and which 
values are assigned to them. Subsequently, the relationship between differently assigned values to 
river landscape functions and services, and the stakeholder groups to which they belong was 
investigated. 

Based on a general overview on ES in river landscapes given in Article #9, this specific issue is 
addressed in Article #1.  

RQ #2: How is the ES concept perceived by different stakeholder groups in river management? 

Although this question was not part of the research project from the beginning, it has become one of 
the central issues in the course of the fieldwork phase. Since many interviewees had difficulties in 
understanding what was meant by the concept, the focus shifted to possible knowledge gaps with 
regard to the ES concept. The objective was to determine whether or not stakeholders in river 
management are aware of its various possible applications and which role this model actually plays in 
their working environment; and whether a willingness to apply this concept in the stakeholders’ 
working environments exists. 

An analysis and discussion of this question can be found in Article #2. 

Going beyond this more theoretical question, Articles #3 and #5 deal with the actual application of 
the ES concept in the specific context of river landscape management. 

RQ #3: Which understanding of HNR can be determined in different case studies within different 
stakeholder groups? 

In connection with the previous research question, consideration was being given to the fact that the 
perceptions of river landscapes are possibly influenced by different understandings of and attitudes 
towards nature. The goal was to assign the individuals in the various stakeholder groups to the 
various HNR types that have been developed.  

An analysis of HNR perspectives among stakeholders in river landscape management can be found in 
Article #4. Article #7 puts a specific focus on the Mastery Concept towards nature. 

RQ #4: How can different types of HNR be operationalized? 

Article #8 sets a frame for this question through the development of a model that integrates Social-
Cultural Concepts of Nature into Frameworks of Interaction between Social and Natural Systems. The 
development of a scale to assess concepts of HNR in individuals is described in Article #6. This scale is 
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also used to assess individuals’ relationship with nature and it is investigated whether such 
relationships correlate with environmental behaviour.  

 

Figure 1 displays a systematic overview of the research project and the topics that are addressed in 
the research articles. 

 

 
Figure 1: Systematic overview on the research project, corresponding research questions & related 
articles 
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4 Research articles 

In this chapter, following research articles that were developed in the frame of the thesis are 
included as original reprints. 

Article #1 – Page 16ff 

Böck, K., A. Muhar, J. Oberdiek, S. Muhar. 2013. Die Wahrnehmung von 
fließgewässerbezogenen „Ökosystemleistungen“ und Konfliktpotenzialen am Fallbeispiel 
„Flusslandschaft Enns“. Österreichische Wasser- und Abfallwirtschaft 65: 418–428. 
(published) 

 

Article #2 – Page 27ff 

Böck, K., S. Muhar, A. Muhar, R. Polt. 2015. The Ecosystem Services Concept: Gaps between 
science and practice in river landscape management. GAIA 24/1: 32-40. (published, SCI listed) 

 

Article #3 – Page 36ff 

Vermaat, J.E., A.J. Wagtendonk, R. Brouwer, O. Sheremet, E. Ansink, T. Brockhoff, M. Plug, S. 
Hellsten, J. Arovvita, L. Tylec, M. Gielczewski, L. Kohut, K. Brabec, J. Haverkamp, M. Poppe, K. 
Böck, M. Coerssen, J. Segersten, D. Hering. 2015. Assessing the societal benefits of river 
restoration using the ecosystem services approach. Hydrobiologia. DOI 10.1007/s10750-015-
2482-z. (published, SCI listed)  

 

Article #4 – Page 51ff 

Walker-Springett, K., R. Jefferson, K. Böck, A. Breckwoldt, M. Cottet, G. Hübner, S. Shaw, K. 
Wyles. 2016. Ways forward for aquatic conservation: applications of environmental 
psychology to support management objectives. Journal of Environmental Management 166: 
525-536. (published, SCI listed) 

 

Article #5 – Page 63ff 

Poppe, M., K. Böck, A. Zitek, S. Scheikl, A. Loach, S. Muhar. 2016. Was? Wie? Warum? 
Jugendliche erforschen Flusslandschaften – Förderung des Systemverständnisses als Basis für 
gelebte Partizipation im Flussgebietsmanagement. Österreichische Wasser- und 
Abfallwirtschaft. DOI 10.1007/s00506-016-0325-4. (published) 

 

Article #6 – Page 75ff 

Braito, M., K. Böck, C. Flint, A. Muhar, S. Muhar, M. Penker. Human-Nature Relationships and 
Linkages to Environmental Behaviour. Environmental Values. (available online, SCI listed) 

 

Article #7 – Page 104ff 

Muhar, A., K. Böck. Mastery over Nature as a Paradox: Societally Implemented but 
Individually Rejected. Journal of Environmental Planning and Management. (accepted with 
minor revisions, SCI listed) 



Dissertation Kerstin Böck    15 

 

Article #8 – Page 130ff 

Muhar, A., C.M. Raymond, R.J.G. van den Born, N. Bauer, K. Böck, M. Braito, A. Buijs, C. Flint, 
W.T. de Groot, C.D. Ives, T. Mitrofanenko, T. Plieninger, C. van Riper, C. Tucker. A Model 
integrating Social-Cultural Concepts of Nature into Frameworks of Interaction between Social 
and Natural Systems. Journal of Environmental Planning and Management. (submitted, SCI 
listed) 

 

Article #9 – Page 159ff 

Böck, K., R. Polt, L. Schülting. Ecosystem services in river landscapes. In: Riverine ecosystem 
management. Science for governing towards a sustainable future. Springer Aquatic Ecology 
Series. (submitted) 

  



Dissertation Kerstin Böck    16 

 

4.1 Article #1  

 



Dissertation Kerstin Böck    17 

 

 



Dissertation Kerstin Böck    18 

 

 



Dissertation Kerstin Böck    19 

 

 



Dissertation Kerstin Böck    20 

 

 



Dissertation Kerstin Böck    21 

 

 



Dissertation Kerstin Böck    22 

 

 



Dissertation Kerstin Böck    23 

 

 



Dissertation Kerstin Böck    24 

 

 



Dissertation Kerstin Böck    25 

 

 



Dissertation Kerstin Böck    26 

 

 



Dissertation Kerstin Böck    27 

 

4.2 Article #2 

 



Dissertation Kerstin Böck    28 

 

 



Dissertation Kerstin Böck    29 

 

 



Dissertation Kerstin Böck    30 

 

 



Dissertation Kerstin Böck    31 

 

 



Dissertation Kerstin Böck    32 

 

 



Dissertation Kerstin Böck    33 

 

 



Dissertation Kerstin Böck    34 

 

 



Dissertation Kerstin Böck    35 

 

 



Dissertation Kerstin Böck    36 

 

4.3 Article #3 

 



Dissertation Kerstin Böck    37 

 
 



Dissertation Kerstin Böck    38 

 

 



Dissertation Kerstin Böck    39 

 

 



Dissertation Kerstin Böck    40 

 

 



Dissertation Kerstin Böck    41 

 
 



Dissertation Kerstin Böck    42 

 

 



Dissertation Kerstin Böck    43 

 

 



Dissertation Kerstin Böck    44 

  



Dissertation Kerstin Böck    45 

 
 



Dissertation Kerstin Böck    46 

 

 



Dissertation Kerstin Böck    47 

 

 



Dissertation Kerstin Böck    48 

 

 



Dissertation Kerstin Böck    49 

 
 



Dissertation Kerstin Böck    50 

 

 



Dissertation Kerstin Böck    51 

 

4.4 Article #4 

 



Dissertation Kerstin Böck    52 

 

 



Dissertation Kerstin Böck    53 

 

 



Dissertation Kerstin Böck    54 

 

 



Dissertation Kerstin Böck    55 

 

 



Dissertation Kerstin Böck    56 

 

 



Dissertation Kerstin Böck    57 

 

 



Dissertation Kerstin Böck    58 

 

 



Dissertation Kerstin Böck    59 

 

 



Dissertation Kerstin Böck    60 

 

 



Dissertation Kerstin Böck    61 

 

 



Dissertation Kerstin Böck    62 

 

 



Dissertation Kerstin Böck    63 

 

4.5 Article #5 

 



Dissertation Kerstin Böck    64 

 



Dissertation Kerstin Böck    65 

 



Dissertation Kerstin Böck    66 

 



Dissertation Kerstin Böck    67 

 



Dissertation Kerstin Böck    68 

 



Dissertation Kerstin Böck    69 

 



Dissertation Kerstin Böck    70 

 



Dissertation Kerstin Böck    71 

 



Dissertation Kerstin Böck    72 

 



Dissertation Kerstin Böck    73 

 



Dissertation Kerstin Böck    74 

 

 



Dissertation Kerstin Böck    75 

 

4.6 Article #6  

 



Dissertation Kerstin Böck    76 

 



Dissertation Kerstin Böck    77 

 



Dissertation Kerstin Böck    78 

 



Dissertation Kerstin Böck    79 

 



Dissertation Kerstin Böck    80 

 



Dissertation Kerstin Böck    81 

 



Dissertation Kerstin Böck    82 

 



Dissertation Kerstin Böck    83 

 



Dissertation Kerstin Böck    84 

 



Dissertation Kerstin Böck    85 

 



Dissertation Kerstin Böck    86 

 



Dissertation Kerstin Böck    87 

 



Dissertation Kerstin Böck    88 

 



Dissertation Kerstin Böck    89 

 



Dissertation Kerstin Böck    90 

 



Dissertation Kerstin Böck    91 

 



Dissertation Kerstin Böck    92 

 



Dissertation Kerstin Böck    93 

 



Dissertation Kerstin Böck    94 

 



Dissertation Kerstin Böck    95 

 



Dissertation Kerstin Böck    96 

 



Dissertation Kerstin Böck    97 

 



Dissertation Kerstin Böck    98 

 

 



Dissertation Kerstin Böck    99 

 

 



Dissertation Kerstin Böck    100 

 

 



Dissertation Kerstin Böck    101 

 



Dissertation Kerstin Böck    102 

 



Dissertation Kerstin Böck    103 

 

 



Dissertation Kerstin Böck    104 

 

4.7 Article #7  

 



Dissertation Kerstin Böck    105 

 



Dissertation Kerstin Böck    106 

 



Dissertation Kerstin Böck    107 

 



Dissertation Kerstin Böck    108 

 



Dissertation Kerstin Böck    109 

 



Dissertation Kerstin Böck    110 

 



Dissertation Kerstin Böck    111 

 



Dissertation Kerstin Böck    112 

 



Dissertation Kerstin Böck    113 

 



Dissertation Kerstin Böck    114 

 



Dissertation Kerstin Böck    115 

 



Dissertation Kerstin Böck    116 

 



Dissertation Kerstin Böck    117 

 



Dissertation Kerstin Böck    118 

 



Dissertation Kerstin Böck    119 

 



Dissertation Kerstin Böck    120 

 



Dissertation Kerstin Böck    121 

 



Dissertation Kerstin Böck    122 

 



Dissertation Kerstin Böck    123 

 



Dissertation Kerstin Böck    124 

 



Dissertation Kerstin Böck    125 

 



Dissertation Kerstin Böck    126 

 



Dissertation Kerstin Böck    127 

 



Dissertation Kerstin Böck    128 

 



Dissertation Kerstin Böck    129 

 

 



Dissertation Kerstin Böck    130 

 

4.8 Article #8 

 



Dissertation Kerstin Böck    131 

 



Dissertation Kerstin Böck    132 

 



Dissertation Kerstin Böck    133 

 



Dissertation Kerstin Böck    134 

 



Dissertation Kerstin Böck    135 

 



Dissertation Kerstin Böck    136 

 



Dissertation Kerstin Böck    137 

 



Dissertation Kerstin Böck    138 

 



Dissertation Kerstin Böck    139 

 



Dissertation Kerstin Böck    140 

 



Dissertation Kerstin Böck    141 

 



Dissertation Kerstin Böck    142 

 



Dissertation Kerstin Böck    143 

 



Dissertation Kerstin Böck    144 

 



Dissertation Kerstin Böck    145 

 



Dissertation Kerstin Böck    146 

 



Dissertation Kerstin Böck    147 

 



Dissertation Kerstin Böck    148 

 



Dissertation Kerstin Böck    149 

 



Dissertation Kerstin Böck    150 

 



Dissertation Kerstin Böck    151 

 

 



Dissertation Kerstin Böck    152 

 



Dissertation Kerstin Böck    153 

 



Dissertation Kerstin Böck    154 

 



Dissertation Kerstin Böck    155 

 



Dissertation Kerstin Böck    156 

 



Dissertation Kerstin Böck    157 

 



Dissertation Kerstin Böck    158 

 

 



Dissertation Kerstin Böck    159 

 

4.9 Article #9 

 



Dissertation Kerstin Böck    160 

 



Dissertation Kerstin Böck    161 

 



Dissertation Kerstin Böck    162 

 



Dissertation Kerstin Böck    163 

 



Dissertation Kerstin Böck    164 

 



Dissertation Kerstin Böck    165 

 



Dissertation Kerstin Böck    166 

 



Dissertation Kerstin Böck    167 

 



Dissertation Kerstin Böck    168 

 



Dissertation Kerstin Böck    169 

 



Dissertation Kerstin Böck    170 

 



Dissertation Kerstin Böck    171 

 



Dissertation Kerstin Böck    172 

 



Dissertation Kerstin Böck    173 

 



Dissertation Kerstin Böck    174 

 



Dissertation Kerstin Böck    175 

 



Dissertation Kerstin Böck    176 

 



Dissertation Kerstin Böck    177 

 

 



Dissertation Kerstin Böck    178 

 

5 Synthesis of research results 

In the following chapters, the main research findings of the dissertation are summarized and 
discussed. 

5.1 Stakeholders’ perceptions of river-based ecosystem services  

In river landscape management a trend towards integrating visions and perspectives of different 
stakeholder groups in decision making processes can be determined. The basis for that is a common 
understanding of river landscapes and their manifold functions that prevents from missing aspects 
that are relevant for single stakeholders (Dunn 2004). The ES concept has the potential to support 
this common understanding by addressing the complexity of river functions and make them more 
tangible.  

Article #1 describes how different stakeholder groups with a professional or personal interest in river 
landscapes perceive ES. The focus lies on similarities and differences between different stakeholder 
groups’ perceptions and potentials for conflict. Article #5 specifically addresses youths’ perceptions 
of ES in river landscapes.  

A general high estimation of the importance of ecological and cultural services of river landscapes 
could be determined among the different surveyed stakeholder groups. This high awareness of 
cultural services corresponds well with the findings of Chiari (2010). Also in this study the importance 
of intact rivers, e.g. for recreational use, was observed as high by interviewees. However, this strong 
focus on the non-monetary use of the river landscape is not consistent with the limited consideration 
of this view in practice where provisioning services are in the foreground (Daniel et al. 2012).  

The interviewees primarily saw conflict potential between the energy and agricultural sectors and 
ecological and cultural river functions. This perception is coherent with the debate on the expansion 
of hydropower use (according to the Renewable Energy Directive) and probably also biased through 
it.  

The perceptions of ES of different stakeholder groups were largely coinciding. Expert practitioners 
from various disciplines and non-experts alike listed a broad range of ES. These homogeneous results 
are most likely due to various participation processes in the past, which produced both a shared basis 
of knowledge and an acceptance of different perspectives and interests. 

The ES concept proved to be helpful to describe the functions and services of river ecosystems that 
different stakeholder groups are interested in. Moreover, the assessment of ES perceptions can 
contribute to a more comprehensive view in future river landscape management planning. The 
knowledge gaps and identified lack of environmental awareness can be used to determine future 
education needs regarding river landscapes. 

Whether the ES concept will be applied in practice, e.g. in future participation processes to analyze 
different interests regarding river use was estimated differently. This question is also dealt with in 
the following chapter.  

5.2 Stakeholders’ views on the ecosystem services concept  

While the ES concept is already regarded as “mainstream” in the scientific realm (Braat and de Groot 
2012) its’ practical application is described as lacking behind by several authors (Portman 2013; 
Hauck et al. 2013; Albert et al. 2014). This also became evident in the course of the fieldwork phase 
where many interviewees were not familiar with the concept and reported a limited practical 
application.  
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Article #2 addresses this imbalance and analyses stakeholders’ awareness of the concept, the 
observed practicability and concerns regarding the implementation in processes of river landscape 
management. For this purpose, a qualitative survey was undertaken addressing decision makers, 
involved parties in river management processes as well as people that are affected by benefits and 
losses of river landscape functions at the example of two case studies in Austria.  

Only half of the interviewees knew the ES concept and it only played a minor role in their actual 
working environments. The term “ES” as such was observed as less relevant while the issue was seen 
as being dealt with indirectly e.g. in the frame of status assessments according to the Water 
Framework Directive. Certain redundancies to other concepts that have been used already earlier 
e.g. landscape functions or environment and resource costs were reported. Moreover the concern 
was stated that the concept was too complex to use it as a basis for decision making. Critical 
arguments regarding the assessment of ES mostly referred to the challenge of classifying and 
measuring cultural ES. Also, many interviewees had a negative view towards a monetary ES 
assessment. 

Despite the addressed challenges, the ES concept was also seen as a tool that could potentially be 
relevant for assessment tasks, as a support for communication and education as well as for 
argumentation purposes. In particular its integrative character was described as helpful. It could be 
an opportunity for gaining a comprehensive viewpoint and thereby raising awareness about the 
manifold services of near-natural and restored river landscapes among society as a whole, 
administrative and political representatives. 

Based on these results a better integration of practice experts in the further development of the ES 
concept, downscaling to local levels and developing alternative assessment methods in order to 
enhance the concept’s practicability is recommended.  

5.3 Application of the ES concept in river landscape management 

As already indicated in the previous chapters the ES concept can be relevant for different practice 
applications. Article #9 gives an overview on different applications of the ES concept in the context of 
river landscape management. This includes different evaluation and assessment approaches and the 
use of the ES concept as policy and decision making tool.  

Article #3 describes the use of this concept for the estimation of the success of river restoration as a 
possible support for policy evaluation. It was investigated whether the societal appreciation of 
restored reaches is higher than that of unrestored reaches and whether service provision and 
valuation are related to any underlying geographic difference. 

At the example of eight pairs of restored and unrestored river reaches and floodplains selected 
provisioning, regulating and cultural services were assessed with different monetary assessment 
methods. Despite a range of criticism regarding this approach (McCauley 2006; Kosoy and Corbera 
2010; Jax et al. 2013), it has the potential to improve comprehensibility among the general public 
and decision makers. It allows a harmonization of differently expressed values that can be compared 
more easily and was therefore also used as a basis for the study. The investigated ES were expressed 
in biophysical units, monetized and summed per reach. 

The results show that restored reaches had a significantly higher total ecosystem service value than 
unrestored reaches. This was primarily due to an increase of cultural services. Relating catchment 
and floodplain land use to ecosystem service delivery it was found that cultural services are valued 
higher in areas with higher population density and more intensive agriculture.  

Although the economic value estimates may not be exactly accurate reflections of total economic 
value due to methodical limitations they still appear meaningful compared with similar approaches in 
literature. 
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Article #5 describes the application of the ES concept in another context, namely for addressing the 
complexity of river landscapes in the communication with youths. The aim was to improve students’ 
knowledge and understanding regarding key processes in the catchment of their “home river”. The 
results of the investigation confirm that the ES concept is a suitable method for sharing knowledge 
regarding complex relationships in river landscapes.        

5.4 Stakeholders’ understandings of concepts of human-nature relationship 

In connection with the previous project parts, consideration is being given to the fact that the 
perceptions of river landscapes are possibly influenced by different understandings of and attitudes 
towards nature. In the context of the ongoing paradigm shift in river management that follows more 
sustainable and participative approaches these understandings have the potential to assist in guiding 
and reflecting upon participation and engagement processes (de Groot and de Groot 2009). 

To analyse different stakeholder groups’ views and possible connections with engagement in 
participation processes, a list of six typologies of human-nature relationships (HNR) was developed 
based on a literature review (Flint et al. 2013) and explorative interviews. Article #4 describes the 
application of the related narratives in quantitative as well as qualitative surveys at two river 
landscapes in Austria.  

Findings of the quantitative survey indicate that despite prior assumptions of river managers as 
either controllers or “masters” of natural processes, a strong rejection against this type could be 
determined while the highest agreement could be found for the types “user” and “steward” of 
nature.  

Article #7 tries to find reasons for this situation – the global reality of industrialisation on the one 
hand and a high rejection of the concept of “Mastery over nature” on an individual level on the other 
hand. In qualitative interviews it was investigated how representatives from different stakeholder 
groups view this paradox. Possible reasons were seen in (1) the interpretation of activities in the 
sense of “Mastery over nature” as “Stewardship”, (2) discrepancies between stakeholders’ private 
understanding of HNR and the conditions under which they conduct their professional life, (3) 
situational aspects, (4) a certain discrepancy between people’s vision and reality, and (5) a 
discrepancy between self-reflection and reflection through others. Furthermore, social desirability 
issues as well as the wording of the narratives were seen as an issue. 
Many study participants showed interest in reflecting on their HNR and highlighted this approach’s 
potential of improving mutual understanding. It was also seen as a potential auxiliary means to raise 
awareness for the way we deal with nature and motivate people. However, due to the concept’s 
complexity the concern was raised that it was not comprehensible enough to use it in practice. For 
the application of this approach, e.g. in future participatory processes, further research is needed to 
develop an easily comprehensible tool that cannot only be used for assessing individual 
understandings of human-nature relationships but also be applied for group based reflections.  

5.5 Development of a method to operationalize concepts of human-nature relationship 

Discourses on the conceptualizations of human-nature relationships (HNR) can be found in social 
science and philosophical literature (Flint et al. 2013). Although these discourses revolve around the 
same notion of HNR, no shared understanding on a common typology has been developed yet. Also, 
there is no established way on how to assess HNR empirically. Based on these knowledge gaps 
Article #6 addresses the questions how different types of HNR concepts can be identified and which 
scales are suitable for that. As there is no empirical evidence on the potential link between HNR and 
behaviour it furthermore explores potential correlations between individuals’ understanding of their 
relationship with nature and their environmental behaviour. To validate the results the link to 
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Schwartz’s Theory of Basic Values (Schwartz 1992) is established that has been successfully applied in 
numerous studies to explore environmental behaviour. 

Based on a comprehensive literature review and testing the applicability of already existing HNR 
scales, these scales were expanded and revised in the course of three subsequent studies (also 
including the study described in Article #4). A combination of qualitative and quantitative research 
methods as well as reflective discussions served to develop the final scale that was applied in a 
quantitative survey involving students from the US and Europe. The questionnaire used in this survey 
did not only include the developed HNR narratives but also items to assess environmental behaviour 
and items from the “Portrait Value Questionnaire” (Schwartz et al. 2012). 

The results support the findings of Article #4 and revealed that people hold multiple HNRs. 
Furthermore, also in this survey the notion of “Apathy” and “Master” was rejected while the study 
participants rather identified themselves with the HNR types of Steward, Partner, Participant and 
User. Strong correlations between HNR and values as well as a connection between HNR and 
environmental behaviour could be identified. 

The results also confirm findings in literature that HNRs are not mutually exclusive and context 
dependent (Flint et al. 2013). As people seem to hold multiple HNRs simultaneously, addressing the 
relationship humans have with nature might be a supportive approach for (participatory) governance 
processes. In this context it might also assist reflections and discussions on peoples’ relationship with 
nature as emphasized by several interviewees.  

Furthermore, the findings suggest that considering the relationships humans have with nature assists 
in understanding the complexity of human behaviour. 

Based on these findings Article #8 goes one step further and analyses different frameworks for 
investigating relationships and interactions between social and natural systems. It highlights the 
relevance of individual and collective understandings of the HNR as influencing factors for 
environmental behaviour as existing frameworks often consider this aspect only insufficiently. Based 
on that, the article proposes a model for a better consideration of social-cultural concepts of nature 
in social-ecological systems frameworks. This model is meant to act as add-on-module to existing 
frameworks and can serve as a guide for researchers to consider how dimensions of HNR fit within 
broader frameworks of human-environment interactions. In the practice context it could help to 
improve the practice of natural resource management via “human-nature relationship toolkits” to be 
used by government agencies, practitioners, NGOs and citizens’ groups. They could support in 
making managers of planning and governance processes in natural resource management aware of 
the role that social-cultural concepts of nature play in different contexts and could help them to 
reflect on their own and others’ positions. 
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6 Conclusion 

Out of the research articles following conclusions can be drawn: 

Concepts of human-nature relationships on the societal level: Integrating the ecosystem services 
concept in river landscape management 

- Stakeholders across all levels (strategic, implementation, user) in river landscape 
management show little awareness regarding the ES concept. 

- Although the results revealed a limited integration of the ES concept in river management 
practice, interviewees perceived the concept as worth to be applied. It was particularly seen 
as suitable to aid planning and decision making and as communication and education tool. 

- The ES concept proved to be useful to describe the functions and services of river ecosystems 
that different stakeholder groups are interested in and to illustrate the societal benefits of 
river restoration. Moreover it could assist in assessing and improving the understanding of 
complex processes in river landscapes among youths.  

- Several concerns stated by the interviewees point to the need to further develop the ES 
concept through a better integration of practice experts, downscaling to local levels and 
further developing alternative assessment methods. 

Concepts of human-nature relationships on the individual level: Development and application of a 
related scale 

- The results confirm findings in literature that HNRs are not mutually exclusive and context 
dependent. Furthermore a clear correlation between the relationship humans have with 
nature and their environmental behaviour was identified. This finding suggests that 
considering the relationships humans have with nature assists in understanding the 
complexity of human behaviour.  

- A structured tool for group based reflections on HNR could be helpful for fostering 
engagement and guiding sustainability oriented processes. Many stakeholders showed a 
strong interest in discussing people’s relationship with nature in relation to their professional 
or private activities.  

- A starting point could be the described “add-on module” for existing frameworks for 
analysing interactions between social and natural systems. For the practice of natural 
resource management the scientific terms need to be translated into plain language and the 
developed “Human-Nature relationship toolkits” need to be tailored for certain ecosystem 
types or cultural contexts. 

- Future research should focus on the question on how to activate or strengthen HNRs by 
governance strategies and communication framing to better rebalance the relationship 
humans have with nature. 
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