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Abstract 

Wetlands are sites of complex interactions between humans and non-humans that have been 

usually treated as linear and simple systems. Awareness of their complexity and ecological 

importance has led to increased emphasis on their protection and restoration in a holistic 

way. Such holistic approaches usually claim the need to incorporate all the humans and non-

humans involved. Thus, from a complexity theory perspective, participation and 

involvement has been advocated as the most adequate method to reach holistic approaches 

within ecological restoration. However, this study claims that any holistic restoration based 

on participation must operate with a certain structure to be successful. Certain ontologies, 

communities and spaces for dialogue must be present for participation to lead to a holistic 

outcome. With the help of object-oriented ontology and Latour’s political ecology, a 

theoretical framework for participation is outlined, based on a non-dualistic ontology and 

the concept of place which, it is argued, enables the space needed for dialogue. This 

framework is explored through a case study of a wetland disturbance and restoration at 

Bjarnarfjörður (Strandir, Iceland), where the current Icelandic wetland restoration policy is 

explored and contrasted with a participatory approach to restoration. Semi-structured 

interviews, group meetings and a participatory GIS process were used to highlight the 

shortcomings of the current approach and explore the possibilities for participation at 

wetland restoration sites in a holistic manner. This study claims that, under the current 

approach, participation is not able to lead to holistic outcomes. Even though, the process of 

participation is still defended, as it shapes those communities towards a future allowance of 

holistic restoration. 

KEYWORDS: Participation, political ecology, wetland restoration, place, participatory GIS 

 

 

 

 

 

 

 

 



   

 

 

 

 

 

 

 

 

 

 



   

 

Útdráttur 

Votlendi eru svæði þar sem fjölþætt samspil mennskra og ómennskra aðila á sér stað. Oftast 

hafa þau verið meðhöndluð sem línuleg, einföld kerfi. Meiri vitneskja um hversu flókin og 

vistfræðilega mikilvæg votlendi eru hefur leitt til þess að aukin áhersla hefur verið lögð á 

heildræna verndun þeirra og endurheimt. Þegar heildrænni nálgun er beitt er jafnan lögð 

áhersla á nauðsyn þess að taka tillit til allra aðila, bæði mennskra og ómennskra. Með vísan 

til flækjufræða hefur verið álitið nauðsynlegt að beita þátttökuaðferðum til að heildræn 

vistheimt geti átt sér stað. Í þessari ritgerð er því hins vegar haldið fram að til að ná megi 

markmiðinu um heildræna vistheimt þurfi að setja þátttökuaðferðum tiltekinn ramma. Ganga 

þarf út frá tiltekinni verufræði, skilgreina samfélög og rými til samræðu til að þátttakan geti 

leitt til heildrænnar niðurstöðu. Með hjálp hlutmiðaðrar verufræði, sem forðast tvíhyggju, og 

með hliðsjón af pólitískri vistfræði Bruno Latour er dreginn upp fræðilegur rammi fyrir 

þátttöku. Færð eru rök að því að staðarhugtakið geti þjónað til að skapa rými til samræðu. 

Þessi nálgun er síðan skoðuð nánar með tilviksathugun. Röskun og endurheimt votlendis í 

Bjarnarfirði á Ströndum var tekin til athugunar. Núverandi aðferðir við að velja svæði til 

endurheimar votlendis eru greindar og niðurstaða þeirra borin saman við niðurstöðu 

þátttökumiðaðrar nálgunar. Hálfstýrð viðtöl og þátttökumiðuð landupplýsingakerfi voru 

notuð til að kanna möguleika til þessa að velja svæði til endurheimtar á heildrænan hátt. Í 

ritgerðinni er því haldið fram að þátttökuaðferðir leiði ekki til heildrænnar niðurstöðu sé 

unnið út frá þeirri nálgun sem nú er jafnan beitt. Þátttökuferlið er samt sem áður mikilvægt, 

þar eð það hjálpar samfélögunum sem um ræðir til að skerpa sýnina á markmið heildrænnar 

vistheimtar. 
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1 Introduction 

1.1 Aim and research questions 

Humanity is facing issues that it has never faced before. Its impact on the Earth is now widely 

acknowledged to be at a geological scale (Crutzen, 2006; Pálsson et al., 2013). This includes 

land use practices that leads to global warming processes and/or have severe negative effects 

on ecological functions (Pálsson, 2006). One such land use change is the drainage of 

wetlands.  

In Iceland during the 20th century, wetlands were extensively drained for agricultural and 

infrastructural purposes (Arnalds, 2015). However, the disturbance of Icelandic wetland 

environments was even more widespread. After some 30,000 km of ditches having been dug 

for the purpose of draining wetlands, less than 15% of the area drained by those ditches, is 

currently being used for agricultural purposes, and fewer are used for infrastructure (Arnalds, 

2006, 2015; Wald, 2012).  

This treatment of wetlands was the result of a reductionist conception of wetland 

environments, in which crucial wetland functions were left out of consideration in the 

decisions that lead to drainage. Moreover, as in many other socio-ecological issues, 

extensive wetland drainage was not only the product of reductionist conception of wetlands, 

but also of the reduced number of opinions that were considered in the decisions that led to 

such land use changes (Arnalds, 2015; Huijbens & Pálsson, 2009).  

Ultimately, those decisions over wetland environments are made by those members of the 

community that are allowed to have a say over common issues. Wetlands are shaped by the 

ones that have a say in the community that they live in; yet the impacts of shaping wetlands 

are shared by all members, whether they have a say or not. This brings up the old problem 

of participation regarding decision-making on common issues. Many of those impacts are 

precisely generated because the views of some of the members are never taken into 

consideration within decision making processes, i.e. because their potentially crucial views 

are silenced (Latour, 2004b).  

Aware of the fact that crucial opinions were left out of the decision-making regarding 

wetland environments, natural scientists and others have raised awareness of the severe 

socio-ecological implications of the extensive draining in Iceland. A more holistic approach 

to wetlands has been demanded and to some extent practiced, promoting research on 

interrelated ecological functions given at the core of wetlands (Arnalds, 2015; Huijbens & 

Pálsson, 2009). Eventually, this new view of wetlands compelled Icelandic authorities to 

adopt measures to protect wetland environments, and to restore them when disturbances are 

deemed inevitable (Umhverfisstofnun [UST], 2005). As a result, when wetlands are 

disturbed nowadays through infrastructure development, such as road construction, 

previously drained areas have to be selected for restoration in order to compensate for the 

disturbance.  
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Such a restoration framework presumes the interchangeability of wetlands according to their 

functions, following restoration procedures based on the “No Net Loss” principle, where the 

main aim is to keep the overall wetland area at least as extensive as before the disturbance 

(Whigham, 1999). While this is already a step forward in the institutional consideration of 

wetland environments, it is not yet a holistic approach, since local processes are sidelined 

against global ones when it comes to wetland stock preservation (Robertson, 2000).  

The final decision about the location for restoring wetlands is also far from being holistic, 

since it is taken by a few experts who are restricted by laws which are usually based on a 

reductionist approach. In Iceland, the selection of areas to be restored is limited by factors 

of extension of the disturbance and type of wetland disturbed (UST, 2005). Thus, even if a 

decision maker is willing to consider wetlands holistically, on a practical basis the factors 

that will determine the final decision are reduced to only two, i.e. type of wetland and its 

extension.  

As exemplified through other socio-ecological problems, a top-down decision-making 

approach constrained by reductionist guidelines is highly unlikely to result in a holistic 

treatment of the problem (Latour, 2004b; Zimmerer & Bassett, 2003). Furthermore, holism 

has been coined as the cornerstone of ecological thinking and reasoning, since it is related 

with an opening of the decision scenario for the ‘bigger picture’ (Gundersen, 1995; Latour, 

2004b). As long as top-down and non-disclosed decision-making approaches seemed to not 

to be suitable for the spirit of holism, environmental management techniques have opened 

towards participatory and democratic means as a way to address ecological reasoning 

(Gundersen, 1995; Söderbaum, 1987).  

Within the Icelandic context, the demand for a holistic consideration of wetland 

environments has been reduced then to restoration approaches that are not truly holistic. 

Thus, wetlands are still not addressed under proper ecological reasoning, and some of its 

socio-ecological roles are being left out of consideration when selecting the areas to be 

restored. In this sense, those participatory and democratic approaches to environmental 

management could help reach the holistic treatment of wetlands when assessing its 

restoration after infrastructure development processes. 

However, participatory and democratic processes are not without problems. Their openness 

does not exclude ontologies, or conceptions of the ‘true nature’ of wetlands, which are highly 

reductionist, potentially resulting in reductionist outcomes of decision-making. Furthermore, 

the inclusion of all opinions depends on who is recognized as an actor of the wetland 

restoration community that makes the decision. Moreover, all the different perspectives 

represented in each actor’s proposition suppose an interdisciplinary challenge towards 

decision-making, since those propositions are usually articulated through disciplines which 

are not easily commensurable. Addressing those issues becomes crucial for any attempt of 

engaging into holistic wetland restoration approaches through participatory and democratic 

methods.  

Consequently, the aim of this thesis is to study whether democratic and participatory 

approaches can lead to truly holistic wetland restoration, within the context of Icelandic 

infrastructural development. In order to do so, wetland restoration communities have to be 

identified, as long as the actors that are recognized within them and that are allowed to decide 

on wetland restoration endeavors. Furthermore, the worldviews or ontologies of each actor 
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on those communities have to be outlined, in order to assess which ontologies could either 

promote or impede holistic outcomes within participatory approaches. Such ontological 

standpoints influence the types of tangled human/non-human relations to be considered 

when restoring wetlands, and it is crucial to identify them in order to see if communities are 

incorporating all the existing relations or just some of them. 

Moreover, methodological solutions will need to be provided, in order to bridge the 

disciplinary gap between the different recognized entanglements. Given the spatial nature of 

the decision-making for wetland restoration, the concept of place will be explored as the 

necessary bridge between different human/non-human relations, where those can be 

discussed and compared. Therefore, the identified communities, ontologies, entanglements 

and propositions will be compared between those given through the current restoration 

approach and those acquired through participatory processes. Thus, all those issues will be 

explored in this thesis under the following research questions: 

1. Who are the current recognized and unrecognized actors of the Icelandic wetland 

restoration community? 

2. Which are the ontologies present within the current recognized and unrecognized 

actors? Which are the entanglements recognized under each type of ontology? Are 

those ontologies able to account for wetland restoration in an inclusive and holistic 

manner?  

3. Can the concept of place offer a common-ground for discussion between 

entanglements? How can those be spatially represented? 

4. Which are the differences in terms of community, ontologies, entanglements and 

propositions between current restoration approaches and approaches derived from 

democratic and participatory processes? Which approach has possibilities to support 

a holistic treatment of wetland restoration? 

 Case study 

Those research questions are addressed through a case study of wetland restoration in an 

infrastructural development project, located at Bjarnarfjörður (Strandir, Vestfirðir). 

Vegagerðin, the Icelandic Road and Coastal Administration, has projected a road 

improvement for the area, which will disturb a small wetland. According to the current 

legislation, disturbed wetlands have to be compensated by restoring already drained 

wetlands elsewhere.  

The road works started on 2015 and are most likely to be finished by the end of 2017, when 

the location of the restored wetland will have to be decided. The valley has already 

undergone restoration projects, and presents a complex arrangement of land-uses, which 

makes it a very interesting location for a case study on wetland restoration endeavors.  

The current wetland restoration approach enacted within Bjarnarfjörður was analyzed under 

the working theoretical framework. Furthermore, the outlines for a holistic approach through 

participatory processes were depicted through the exploration of the possibilities of dialogue 

between propositions in a spatial decision-making scenario, carried out with the help of a 

participatory geographic information system (PGIS) (Abbot et al., 1988; Bojórquez-Tapia, 

2001; Torquati, Vizzari, & Sportolaro, 2011). 
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1.2 Theoretical framework  

The possibilities of enacting truly holistic wetland restoration processes through democratic 

and participatory approaches were analyzed through five main concepts, i.e. the ones of 

community, entanglement, proposition, dialogue and place. Those concepts are founded on 

a theoretical background derived from Timothy Morton’s theory of hyperobjects (Morton, 

2011, 2013), revisiting Bruno Latour’s actor-network-theory (ANT) and its implications for 

a renewed political ecology (Latour, 1993, 2004b, 2005, 2013).  

 Key theoretical concepts 

The concept of community is understood through this study as a group of members who are 

given the right to participate in the discussions of such decisions (Latour, 2004b, 2005, 2014; 

Morton, 2013). Within the current Icelandic wetland restoration scenario, this community 

extends to local actors where wetlands are restored, road engineers who decide where the 

road will be placed, wetland experts that recommend the place to be restored, and 

environmental planners that write the laws (Arnalds, 2015; Huijbens & Pálsson, 2009; UST, 

2005). Critically examining the concept of community can shed some light on actors that 

might not be part of the current community, but that might be affected by its decisions. 

Hence, the current Icelandic wetland restoration community was analyzed and the type of 

members that were allowed to have a voice was identified.  

As far as this study is concerned, the concept of community implemented through current 

restoration approaches cannot stand for holistic approaches channeled through democratic 

processes. Hence, in order to account for democratic approaches to wetland restoration, the 

concept of community had to be reformulated, which was done in the light of Morton’s 

theory of hyperobjects and the Latourian criticism of dualistic modernity (Latour, 1993; 

Morton, 2011, 2013). Certainly, the concept of community, as the place we live in, as our 

oikos, has been highly mediated by dichotomies of subject-object or culture-nature (Latour, 

2004b). Those dualisms draw strict lines between what is inside of the community and what 

is outside, i.e. who is an actor and who is not. Eventually, communities that draw such a 

strict lines are bound to treat wetlands as mere surroundings; to treat them environmentally 

rather than ecologically (Morton, 2013).  

The concept of hyperobjects extends the oikos, the realm of the community, towards what 

was earlier considered as a mere surrounding (Morton, 2013). Hyperobjects are understood 

by Morton as those objects that, due to their extensive distribution across time and space, 

force us to rethink our relation and situation with the world. This implies a breach of the 

dichotomy of subject-object, which Morton aims to overcome by going beyond Latour, 

claiming that there are only but interrelated objects. This ontology, known as object-

oriented-ontology (OOO), allows for the expansion of the concept of communities to all the 

interobjective relations present within hyperobjects such as wetlands.  

Extending the community of wetland restoration to non-humans such as soil, plants, fishes 

or birds, brings the immediate question of agency, i.e. those members that can be recognized 

but will never participate in the discussion since they are not capable of being agents, of 

being actors. At most, nonhuman members are only considered as the structure through 

which human agents live and exist (Latour, 2004b, 2005).  
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Precisely what the Latourian actor-network-theory aims to present is that agency is not only 

centered on human actors, but also on those nonhuman actors that establish relations with 

them (Latour, 2005). Even if this conception of agency opens the possibilities for the 

silenced actors to be accounted for within the network of the community, it overlooks the 

decisive power of entanglement.  

The relations between human and non-humans that are crucial for the existence of one or the 

other, is what allows them to be described as entanglements (Morton, 2013). Even if some 

members of the relation are not aware of it, they are entangled and exist through the relation 

with other members of the entanglement. Thus, human life and its relation with wetlands 

shapes them at the same time that wetlands shape human life, in a viscous relation where 

one object interrelates intimately with the other.  

Thus, OOO helps also to redefine the concept of agency, by extending it to the emergence 

of the entanglement, constructed through the relations of humans and non-humans. Agency 

is therefore the emergence resulting from the entangled relations between human and non-

humans. This goes beyond the conceptualization of the agency as residing in the actor itself, 

and bestows it to the network (Morton, 2013). For instance, the capabilities of a wetland 

expert to participate in the dialogue of the wetland restoration community are given because 

of his/her awareness of the entangled relations between wetland functions, not because of 

the fact that the wetland expert is an actor in itself. 

The Latourian goal of extending democracy to non-humans is clarified under a concept of 

agency placed in the entanglement. Entangled humans and non-humans are then able to 

participate in the discussions about the common issues of the community through 

propositions (Latour, 2004b). Latour uses the proposition concept in a way similar as 

philosopher Alfred North Whitehead, as hybrids between pure potentialities and actualities, 

meaning that they take into account what it is now and propose a potential future for the 

agency that enunciates it (Hooper, 1945). Yet again, through the OOO revision of the 

Latourian framework, the propositions for wetland restoration are never propositions of 

single actors, but propositions at the entanglement level.  

Different entanglements, such as those embedded around agriculture, soil organic carbon, 

flooding or landscape appreciation, conjoin and relate humans and non-humans that propose 

a reality to the community based on their interests. Thus, non-humans enter in the democratic 

approach as entangled to humans, through the different propositions formulated around 

wetland restoration. The final result of the enacted wetland restoration approach is a result 

of the discussion between different propositions. 

As in any discussion, the propositions given by certain entanglements can be based on 

ontologies which do not allow for holistic approaches. Following reductionist propositions, 

some entangled actors will propose to restore only some wetland components, while others, 

embracing holistic propositions, will prefer to account for as many entangled components as 

possible. Those propositions reveal different ontologies, or conceptions over the being and 

existence of wetlands, which determine the approaches to wetland restoration themselves.  

Recognizing all the actors within the community and allowing them to propose new realities 

based on their priorities for the entanglements that they relate to, does neither constitute by 

itself a democratic and participatory process nor ensures holistic treatment of wetlands. One 
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more issue has to be addressed in order to explore whether democratic and participatory 

processes are able to reach this goal i.e. the concept of dialogue.  

Democratic and participatory processes need a framework for discussion and deliberation 

over the different propositions. The different ontological standpoints of each proposition 

entail both a dialogic and an interdisciplinary challenge. The first one has to do with the 

possibilities of engaging in truly participatory approaches, allowing for the participation of 

all those members recognized as belonging to the community. Following both Latourian and 

OOO approaches, dialogue was found to be impossible under ontologies that perpetuate 

dualistic approaches and monolithic conceptions of Nature (Latour, 2004b; Morton, 2013). 

Thus, a screening has to be performed of the ontologies that allow for participatory 

approaches and that are as inclusive as possible regarding membership of the community.  

Regarding the interdisciplinary issue, the common ground between propositions is offered 

by the concept of place. Entanglements, as agencies capable of generating meaning, are also 

able to turn mere space into place. Assessing the best area for wetland restoration is 

tantamount to filling up the space, i.e. area, with meaning, turning it into a place (Latour, 

2013; Manson & O’Sullivan, 2006; Thrift, 1999). Dialogue is understood here as the 

possibilities of engaging into deliberation between propositions that refer to a place as 

projected by different entanglements. Thus, a dialogue between wetland entanglements 

regarding the place to be restored that results into a final decision that conjoins the whole 

range of propositions, could be considered a successful holistic wetland restoration approach 

based on participatory processes. 

Hence, holistic approaches to wetland restoration could be ensured through democratic 

approaches if the whole range of actors is considered as part of the community, if their 

propositions are not impeding the dialogue, and if the dialogue in itself results in decisions 

that reflect the whole range of propositions. 

1.3 Structure of the thesis 

This thesis is divided into six chapters. In the following chapter, the theoretical framework, 

on which the thesis builds, is introduced in more details and discussed in four subchapters. 

The first of those four subchapters presents the issues of complexity, hyperobjects and the 

theoretical need to conceive wetlands in an holistic manner. Furthermore, within this 

subchapter, the issues of participation are outlined as the backbone of any sort of holistic 

conception.  

The second subchapter, deals with the need for expanding the decisive wetland restoration 

community to non-humans, if holistic approaches are to be defended. Non-dualistic 

ontologies and existentialist stances are presented here as the theoretical structure upon 

which such communities have to be built. The third subchapter deals with the diverse number 

of human-nonhuman relations given at the core of wetlands, and presents the emergent 

qualities of such interactions. Finally, the fourth subchapter collects all the theoretical 

upbringing of the previous subchapters and exemplifies them through essentialist and 

existentialist approaches to restoration, outlining the importance of place as a common-

ground for discussion. 
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The third chapter contains the methodology utilized in this study. The research designed is 

presented there, along with the rationales for the selection of the research area as a case 

study. The empirical data collection is explained, both the fuzzy logic methodologies used 

to avoid dualistic and binary results, and the data collection through the designed 

participatory-GIS software. The data analysis strategy is explained together with the 

graphical representation techniques used to depict the outputs from the data collection. 

The fourth chapter contains the results, which are presented to answer the research questions 

raised previously. The current community of wetland restoration is identified and compared 

to the ideal community that should support an holistic approach to wetland restoration. 

Furthermore, the ontologies at play within the identified community are displayed and 

criticized. The outlined entanglements are spatially represented and compared between each 

other, aiming to create measures of consensus where propositions can find a common ground 

of discussion.  

Discussions in the fifth chapter are divided into four main subchapters, one for each research 

question. The first addresses the current and the ecological wetland restoration community, 

discussing the reasons why the current community is unable to engage not only in holistic 

but real ecological restoration. The second subchapter addresses the ontological structure 

needed for such holistic approaches, which is not easily found in the current situation. The 

third subchapter deals with the importance of place as a common framework for discussion, 

i.e. as the condition of possibility of creating spaces for propositional discussion between 

entanglements. The last of the four subchapters compares the current with the proposed 

restoration approach, offering a critical view over both. The limits of entanglement 

representation and participation are discussed, the tensions between participation and 

ecological outcomes and the need to generate spaces for propositions to be enacted.  

The conclusions drawn from this study are presented in the final chapter, where the 

compromise between essentialist restoration approaches and ecological outcomes are 

outlined under the light of the research. Guidelines and recommendations are presented in 

that chapter, as a foundation of new holistic approaches to wetland restoration.  
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2 Corpus of knowledge 

2.1 Conceiving wetlands: from reductionism to 

holism 

Wetlands are one of those entities which definition frames their reality, since they are both 

the product of physical interactions and naming conventions (Robertson, 2000). The framing 

and denotation of wetlands is not a trivial issue. Wetlands are not only a complex 

arrangement of biotic and abiotic elements, but they are also the representation of people’s 

believes and knowledge about them (Huijbens & Pálsson, 2009; Mitsch & Gosselink, 2000b, 

2000a; Robertson, 2000).  

Due to the multiple components at play at the core of wetlands, there are also many different 

ways in which wetlands are conceived, making them really hard to map or identify (Huijbens 

& Pálsson, 2009). This aggregation of different components makes wetlands a sort of an 

aggregate complex system, where each component added or subtracted establishes new 

relationships that might have unprecedented consequences (Manson, 2001; Manson & 

O’Sullivan, 2006). 

Modern science adopted reductionism as the paradigmatic approach to deal with reality, 

usually turning to dualistic standpoints that were far from ecological (Glacken, 1967). 

Wetlands were not exempt of that approach, and were treated and researched as linear 

systems (Robertson, 2000). However, the awareness of hyperobjects and the complex 

systems they create, compelled towards an openness to holistic and integral approaches to 

wetland research (Manson & O’Sullivan, 2006; Morton, 2013). 

 Holism as a reaction to complexity  

Environmental management and academic research have experienced a shift from linear to 

non-linear systems, and from reductionist to holistic approaches (R. L. Bryant & Wilson, 

1998). This can be explained by the impact of complex systems such as climate or wetlands, 

that are rarely acknowledged if conceived in reductive or linear terms. The need for 

understanding and management of complex systems required different ontological 

approaches that differed from dualistic reductionism, and environmental management 

research increasingly adopted interdisciplinary, non-linear, complex or holistic approaches 

(Manson & O’Sullivan, 2006).   

The need for such approaches is related with the nature of the complex systems that 

environmental management aims to understand and deal with. Such complex systems are 

usually aggregative ones, i.e. that the complexity of the system is built upon the relations 

between components, where the aggregation of another component establishes new 

relationships that can change the outcome of the system. In this sense, the failure to identify 

the components into a complex system can underestimate the outcomes of such system. 

Thus, holistic approaches aim to deal with this by taking into consideration all the 

components of the system.  



   

 

9 

This consideration of systems as linked components is rather close to the Hegelian 

conception of a system, where the relation and its process becomes highly important, 

accessing the “holism and synergy resulting from the interaction of system components” 

(Manson, 2001, p. 409). Aggregate complexity is highly concerned with relationships, 

understanding that complexity is given rather by the relationships between the system 

components than by the components themselves. As an example, even if there is some flora 

and fauna typically related to wetlands, the exchanges and relationships of information, 

matter and energy between the abiotic and biotic components are what define the complexity 

of wetland environments (Mitsch & Gosselink, 2000b).  

Transmission of information through the system 

Holistic approaches are only possible when there is access to the information that fluctuates 

through the system. When that information is accessible, local action can be taken into 

consideration since its full impact is well known. In this sense, information is an important 

concept within the framework of aggregate complexity. Indeed, relations exist not only 

between matter and energy, but information also relates between components, and brings 

power to certain sub-systems that could potentially affect the internal structure of the system 

and, accordingly its outcomes (Boonstra, 2016; Manson, 2001). A good example of this 

could be the information that certain planners have about wetlands can lead to the drainage 

of them, in order to generate either space for agriculture or other infrastructure purposes, 

affecting then global cycles of carbon.  

Therefore, within complex systems information does not only communicate between sub-

systems and the system in itself, but also brings power that can lead to a promotion of the 

hierarchy of causation for those in power of the information. This can lead to potential 

changes to the complexity due to the changes in the quality of the aggregation. Thus, 

complex systems are also related with justice matters, from a heuristic point of view, where 

those with certain information can exert the power to balance the system towards their view 

of equilibrium and necessity (Boonstra, 2016).  

The circulation of information within the system also conditions the learning abilities and 

the memory of the system itself, which is crucial for confronting new situations and for the 

resilience of the system (Manson, 2001). When the environment that surrounds the system 

brings new contextual situations, the system will be able to react accordingly if there are 

enough sub-systems and relations between them that have the necessary information by 

means of memory and learning of past events. If the relations within the system are not able 

to respond to the new contextual situation, i.e. the new transfers of matter, energy and 

information between the environment and the system, potential catastrophic consequences 

could eventually occur.  

Reductionist approaches to environmental management are greatly responsible for the loss 

of memory of certain environments. For instance, the reduction of biodiversity through 

habitat destruction fails to address the importance of habitat for the system. In those cases, 

the complexity of the system is reduced by eliminating part of the sub-systems, removing 

also the information contained in those sub-systems. This leaves the system open to 

catastrophic events where there is no means of response and adaptation since the whole 

complexity structure has been demolished. This is for instance very present within drained 

wetlands, where the habitat is removed, the soil is exposed to erosion, and desertification 

processes are able to start with more ease (Mitsch & Gosselink, 2000b).  
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These catastrophic occurrences are usually related when the emergent qualities of aggregate 

complex systems are being disturbed for some reason. The emergent qualities of a system 

are relative and not superpositional, i.e. that the qualities emerge from the relation between 

the components, not from the mere sum of the components themselves. When those relations 

are disturbed, the emergent qualities of the system or its outcomes can differ. It is important 

to notice that the main reason for complex systems to being extremely hard to manage is that 

the “emergent phenomena may lie beyond our ability to predict or control” (Manson, 2001, 

p. 410).  

Thus, environmental planning becomes treacherous when faced with aggregate complex 

systems, and precautions have to be taken should switches of emergent qualities occur 

through an ill-guided management where relations are either being disturbed or go 

unnoticed. A degree of uncertainty is involved when dealing with complex systems, and 

even holistic approaches cannot fully acknowledge the whole range of vast complexities 

such as wetlands or climate change.   

 Ineffable complexities: the dawn of hyperobjects 

The spatial and temporal vastness of wetlands, turns them into entities that are not only 

difficult to understand, but also to manage in a comprehensive and holistic way (Mitsch & 

Gosselink, 2000a, 2000b).  Even more, wetlands go beyond their spatial limits by being 

related and interconnected to other complex systems that usually transcend the boundary of 

individual wetlands, such as global warming (Whiting & Chanton, 2001).  

Furthermore, wetlands are elements that are vastly distributed across time and space, and 

resemble what object-oriented ontology (OOO) calls hyperobjects (Morton, 2013). First of 

all, OOO is a rather recent take on ontology, which departs from ecological criticism and its 

rejection of Nature (Morton, 2011). It is also related with speculative realism, which defends 

that the objects for the understanding are more than those given on the correlation between 

a subject and an object. Correlationalism, or the post-Kantian idea that objects are but for 

our understanding, is an anthropocentric standpoint also criticized by ecocriticism.  

However, OOO goes beyond ecocriticism, by also rejecting the essentialist conceptions on 

Matter. In this sense, OOO exerts a realism that assumes that real things exist, that there are 

not essentialist postulates based on Matter or Nature, but objects (Morton, 2011). This offers 

a revolutionary framework for ecological thought, the relationships with objects are not 

anymore given on the subject-object correlate but on the object-object continuum. The 

ecological impact of OOO for the future of ecological criticism is precisely to brush off the 

essentialism that turns towards reductionism, exerting an ecological criticism which is 

“realist but not materialist, ecological but not Natural” (Morton, 2011, p. 168).   

Turning the attention to things or objects puts humans in a special relation with objects, as 

being one of them. Indeed, we are used to hearing about an object as always related to a 

subject, and it is certainly peculiar to postulate the possibility of an ontology where only 

objects are accounted for (Morton, 2011). Nevertheless, the only way to engage with an 

ecological thinking that does not lapse into reductionism is, precisely, to get rid of the 

correlationalist subject after all. This does not mean to get rid of the concepts derived from 

humans, but to take them as assemblages of objects (L. Bryant, 2011). 
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Concepts which are usually related to environmental management, such as landscape or 

wilderness, are likely to turn into reductionist frameworks where reality has to accommodate 

to and not otherwise. Understanding those concepts as the result of object interaction and 

omission, reduces the possibility of correlationalism and grants the importance of other 

objects rather than human in the conceptualization of human concepts. Thus, human 

concepts turn to be networks of human-nonhuman objects that generate spontaneous levels 

of organization (Rocheleau, 2008).  

Those levels of organization are not to be understood as hierarchical, but as webs of relation 

where we are embedded onto. There is one particular case of object interaction and relation 

that strikes the very core of ecological though, i.e. those that conform to hyperobjects. These 

kinds of objects are so massively distributed across time and space that claim for a 

redefinition of the concept of object itself. Hyperobjects are the truly ecological objects, 

since they interconnect and relate those objects at the core of the ecological crisis (Morton, 

2013).  

This kind of objects are built upon the relation and interaction with the myriad of other 

objects, resulting into a massive object that transcends time and space, yet is not reducible 

to any of its components. Climate or wetlands, as elements generated through the relations 

and stacking of multiple objects, are a good example of hyperobjects.  

 Wetlands as hyperobjects 

Throughout the wetland research community, it is widely acknowledged that wetlands are 

not easily definable and that consensus have to be established to refer to them (Mitsch & 

Gosselink, 2000b; Robertson, 2000). The attempt to classify an element that cannot be fully 

acknowledged or which complexity forces definitions based on consensus, is an indicator 

that an hyperobject is being dealt with. The complexity of such objects makes it extremely 

hard to pin them down, but they can be somewhat defined through five main attributes that 

makes an object into a hyperobject, i.e. they are viscous, non-local, undulate temporarily, 

exhibit phasing and are interobjective (Morton, 2013).  

Morton defines the viscosity of hyperobjects as they tend to become stuck in anything they 

enter in contact with. In this sense, hyperobjects penetrate and get caught in all what they 

encounter. Wetlands can be seen as viscous hyperobjects, since their influence tends to be 

mingled with everything that comes in contact with, i.e. human lives, biodiversity, climate, 

etc. (Mitsch & Gosselink, 2000b).  

The concept of non-locality is loaned from quantum mechanics, to describe a crucial 

characteristic from hyperobjects, i.e. that they are never presented fully manifested in a 

single location. As Morton puts it, “non-locality means just that there is no such thing, at a 

deep level, as the local. Locality is an abstraction. […] Heavy rain is simply a local 

manifestation of some vast entity that I’m unable to directly see” (Morton, 2013, pp. 47–48). 

This does not mean that the importance of the local is denied, meaning that the local is 

collapsed into an abstraction of a higher or more general level of order.  

Localities, then, are manifestations of the hyperobject, but not the hyperobject itself. For 

instance, the eye is a manifestation of evolution, the lack of snow is a manifestation of global 

warming, a banknote is a manifestation of capital, yet neither the eye nor the snow or the 
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banknote are the evolution, the global warming or the capital respectively. The fact that 

hyperobjects are manifested locally but live globally, compel towards ecological thinking, 

towards thinking beyond the specificity of the particular.  

This does not mean that the particular must be pushed aside, as if we will be speaking sub 

specie aeternitatis, but rather that we think sub specie inhumanae, i.e. from the perspective 

of that which is not human. Thus hyperobjects induces to think about the particular in terms 

of its relation to that complex order that goes unseen but that is present there, without 

forgetting that particulars have special importance as manifestation of that order.  

The non-locality of hyperobjects pulls towards ecological thinking and not otherwise, “it’s 

not as if some abstract environmental system made us think like this; rather, plutonium, 

global warming, pollution, and so on, gave rise to ecological thinking. To think otherwise is 

to confuse the map with the territory” (Morton, 2013, p. 48). The drainage and disturbance 

of wetland environments could be easily added to that list, since those disturbances is what 

has pushed towards complex thinking towards wetlands (Mitsch & Gosselink, 2000a; 

Robertson, 2000).  

However wetlands have not been though much as a hyperobject in more-than-human terms, 

since its relation with humans has usually been mediated through assets that are of interest 

for human rather than for more than human purposes (Russi et al., 2013), even if it is rather 

clear that there are more-than-human issues within wetland environments (Mitsch & 

Gosselink, 2000a, 2000b).  

Wetland environments also exhibit non-locality since their local elements are part of larger 

processes which scale up to global events. To name a few, local drainage could be a 

manifestation of agricultural industrialization (Huijbens & Pálsson, 2009), the storage of 

carbon part of the global warming (Whiting & Chanton, 2001), and the hydrophilic flora and 

fauna manifestations of evolution (Mitsch & Gosselink, 2000b).  

In this sense, wetland environments could be understood as a hyperobject that forms part of 

other hyperobjects such as globalization, global warming and evolution. It can be realized 

that wetlands are hyperobjects through all those social, economic, political and ecological 

sub-systems that form them, and is due to complexity approaches to their emergent 

properties that wetland can be understood as hyperobjects.  However, wetlands are not only 

located through the sub-systems that form them, they are located at multiple times through 

ecological, economic, social or political modes of understanding, i.e. they have simultaneous 

locations at the same time, they have non-local properties, hence their complexity.  

For instance, the conceptions of what a wetland is differs not only across different persons, 

but across different wetland experts (Mitsch & Gosselink, 2000a). Even more, due to that 

non-locality, wetland are not only hard to define and identify, but also to see the complex 

systems in which they are engaged in, since in every local wetland a myriad of processes are 

contained that go beyond the wetland itself, i.e. ecological, political, social and economic 

processes that are manifested there at the same time, which refers again to the viscosity 

outlined above. As Morton puts it, non-locality is perhaps one of the most drastic 

contributions of science since, beyond the humbling effect already performed by the 

discoveries of the evolution, the capital or the unconscious, non-locality “implies that the 

notion of being located at all, is only epiphenomenal to a deeper, atemporal implicate order” 
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(Morton, 2013, p. 47). Thus, the non-locality of wetland hyperobjects is a humiliating 

experience for those who think about them in terms of simplicity, acting with lordliness 

when it comes to certain regional developments that make use of wetlands as mere simple 

trade (Robertson, 2000). 

This complex multiplicity is not only given in a spatial basis, but also in a temporal one. 

Hyperobjects are also distributed temporally, sharing different historic times concentrated in 

the emergent moment (Morton, 2013). Within the realm of hyperobjects, different moments 

are enclosed at the same time in a single manifestation, is what Morton calls phasing or 

temporal undulation (Morton, 2013). Wetlands appear to be a suitable example when talking 

about phasing and hyperobjects. Taking as example the Florida Everglades, Morton argues 

that they “have lasted for about five thousand years. Some call them Nature because that is 

what they are used to. But beyond this, they are a hyperobject, massively distributed in time 

and space in ways that baffle humans and make interacting with them fascinating, disturbing, 

problematic, and wondrous” (Morton, 2013, p. 58). Wetlands exhibit in one single place the 

history of thousand years of peat accumulation, human culture and livelihood, different 

timescales that coexist at the same time. Thus, there is not a pristine state of Nature but rather 

an evolving history of it, i.e. being Nature nothing else than reified history (Morton, 2013).  

Temporal undulation also brings with it the consciousness of object interrelatedness that 

appears within hyperobjects. This is what Morton refers as the definitional interobjectivity 

of every hyperobject, since “when you approach an object, more and more objects emerge. 

It’s like being in a dream written by Zeno. Hyperobjects envelop us, yet they are so massively 

distributed in time that they seem to taper off, like a long street stretched into the distance” 

(Morton, 2013, p. 55). Indeed, wetlands are formed by a combination of between soil, 

geomorphology, flora, fauna, climate and water, among others (Mitsch & Gosselink, 2000b). 

However, any of those objects alone constitute wetlands in itself, but rather the complex 

relation between those, i.e. it´s in the relation that the wetlands are constituted, in the 

assemblages of different objects (L. Bryant, 2011).  

 Wetland hyperobjects, holism and ecological thinking 

The ineffable complexity of wetland hyperobjects might compel atomist and reductionist 

approaches to tackle wetlands one object at a time. However, if the objective is to deal with 

wetlands in an ecological way, those essentialist approaches should be discarded. The study 

and management of wetland complexity cannot be reduced to each object, but must rather 

be encompassed in a holistic way, since wetlands are made apparent through the combination 

of multiple objects, manifested through the landscape, global warming, culture, biodiversity, 

etc. (Mitsch & Gosselink, 2000a, 2000b). 

Furthermore, holistic mindsets are characterized by respecting the uncanny nature of 

hyperobjects such as wetlands. This translates to an openness to change, by being aware of 

any object that can be related to wetlands. Holistic approaches are not supposed to embrace 

all the objects from the first attempt, but are expected to be open to new related objects 

(Latour, 2004b).   

The consciousness of the reality of hyperobjects, derived from the same complexity theory, 

encompasses a more holistic approach to wetland environments since it forces that thinking 

sub specie inhumanae outlined above. There are several implications of considering wetland 
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environments as hyperobjects. For instance, the hyperobject’s viscosity forces the 

consideration of the interrelatedness and multiple implications of certain decisions. Being 

aware of that viscosity should aim for approaches that embrace more-than-human 

perspectives, by including into the decision all those objects in the midst of the viscous 

wetland hyperobject (Latour, 2004b).  

The vastness of hyperobjects exemplified through non-locality forces towards a thinking 

about place beyond the place itself. This, that might seem as if the particularity of place and 

its importance is denied, precisely honors the importance of the local through its 

transcendence into the general. Surely, changes in localities become global changes. As what 

happened with ancient cultures, where the local provided access to the divine and cosmic 

(Glacken, 1967), in a natural resource scenario the decision about local objects is a decision 

about global ones. Local decisions are thus non-local or global in their essence. Being aware 

of this issue can enhance the transcendental spirit of natural resource management decisions.  

Furthermore, the interobjective character of wetland hyperobjects brings forward the need 

for raising awareness of the complex relations between the multiple relative objects that 

conform them. It is precisely this interrelatedness between objects and its aggregate 

complexity what triggers ecological thinking and holistic approaches to wetlands. Those 

holistic approaches have been usually embodied in an interdisciplinary manner (Espinosa 

Rubio, 2007). Thus, each interrelated object is being studied under the disciplines from 

which they are best accessed to. In this sense, interdisciplinary approaches have become 

tantamount to holistic attempts to deal with complex systems (Manson & O’Sullivan, 2006). 

Yet, understanding holism as an interdisciplinary approach is not exempt of certain risks. 

 The interdisciplinary requirements of holistic approaches 

The awareness of complex systems and the coexistence with hyperobjects have been 

accompanied by a surge of interdisciplinary approaches to environmental management and 

research (Manson & O’Sullivan, 2006; Thrift, 1999). Sustainability and holistic approaches 

to climate change issues have put the focus on aggregate complexity as the theoretical basis 

for their interdisciplinary methodological aims (Espinosa Rubio, 2014; O’Sullivan, 2004). 

Geographical thinkers have been specially keen to approach complexity issues on an 

interdisciplinary level, as the only way to account for the multi-faceted nature of complex 

issues  (Manson, 2001; Manson & O’Sullivan, 2006; O’Sullivan, 2004; Sardar, 1994; Thrift, 

1999; Walby, 2003).  

Complex environmental scenarios, like the wetland drainage case analyzed in this study, 

involve relationships that are established across sub-systems such as social, economic or 

ecological ones. Thus, in order to treat the scenario in an holistic way, interdisciplinary 

methods have to be used in order to tackle the interobjective nature of the system (Latour, 

2004b; Morton, 2013; O’Sullivan, 2004).  

Furthermore, the irruption of such complexities has an impact on the ontologies behind 

environmental management and research. Usually, systems have been divided in dualistic 

ontologies in which disciplines were clearly divided in nature and cultural studies. The 

binomial of nature and culture have populated not only modern science, but also the current 

academic division of disciplines (Glacken, 1967; Latour, 1993). The dawn of hyperobjects 

precisely blurs those clearly defined boundaries, and suggests that there is not a clear 
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distinction between those, i.e. that they are intimately related (L. Bryant, 2011; Morton, 

2011, 2013).  

Moreover, since the dichotomy between nature and culture does not apply well in complex 

spatial scenarios like climate or wetland environments, there has been an effort to adopt other 

terms that are better suited for this complex reality. Terms that either terms that display the 

interrelatedness between nature and culture as naturecultures or culturenatures (Hinchliffe, 

2007), or that display the dialectics between them, generating a hybridization were they 

cannot be separated because they are ontologically related emerging as a socionature 

(Swyngedouw, 1999) 

For instance, within wetland hyperobjects, a clear boundary between their human and non-

human components cannot be drawn anymore. Water and soil processes are affected by 

human intervention on a local scale, such as drainage or rewetting, and at a global scale 

through global warming processes that accelerate decomposition in soils (Mitsch et al., 

2013). Even the concept of pure and pristine Nature cannot be conceived anymore, since 

even the most isolated places are being affected by human driven global warming (Morton, 

2013).  

The dualistic disciplinary division between natural and cultural studies cannot address 

anymore the complexity and interrelated composition of the hyperobjects that we are 

immersed in. Thus, the viscosity and interobjectivity of hyperobjects cannot be conceived 

from a solely standpoint, but rather from multiple points at a time. Here is where precisely 

resides the interdisciplinary nature of any attempt to address holistically a hyperobject such 

as wetlands, i.e. their multiple faces cannot be addressed through single faced disciplines 

(Espinosa Rubio, 1998; Latour, 2004b; O’Sullivan, 2004; Soderqvist, Mitsch, & Turner, 

2000).  

 Possibilities of reductionism within holistic approaches 

Interdisciplinary methods have been widely used as a way to embody holistic approaches to 

complex issues (Espinosa Rubio, 2007; Manson & O’Sullivan, 2006; Mitsch & Gosselink, 

2000a; Soderqvist et al., 2000; R. Turner, Bergh, & Brouwer, 2003), but this does not solely 

reduce the risk of returning to reductionist approaches from interdisciplinary standpoints. 

Some examples of this are those of supradisciplinary approaches, reductionism to the global 

and representativity.  

Supradisciplinarity 

More often than not, interdisciplinary approaches can be a masquerade of an underlying 

supradisciplinarity, which will deflate all holistic pretentions of the any approach (Manson, 

2001; Manson & O’Sullivan, 2006). Supradisciplinarity occurs when the generalizations of 

disciplines of one certain field are applied uncritically to another field. Sometimes those 

generalizations apply in an appropriate manner but often they do not apply at all (Manson & 

O’Sullivan, 2006). One classical example of supradisciplinarity is exerted through the 

natural fallacy, where judgments over how nature is must condition how the moral life of 

humans ought to be (Espinosa Rubio, 1998; Glacken, 1967).  

This supradisciplinary approaches are usually exerted from natural to social sciences, 

applying uncritically methods proper of natural to social sciences. This turns 
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interdisciplinary approaches into a mere disciplinary dominance, in which the slanted view 

of the hyperobject is maintained by addressing only disciplines which address one of its 

multiple faces. Unfortunately, “space-and-place-based research tends to be simultaneously 

supradisciplinary and interdisciplinary” (Manson & O’Sullivan, 2006, p. 680), which 

generates an arrange of studies that display a sort of “interdisciplinary makeup” (Manson & 

O’Sullivan, 2006, p. 680), when they are actually pushing forward the tenets of reductionism 

and dominance.  

Approaching complex systems through the dominance of disciplines that only refer partially 

to the system, fails to acknowledge the complexity of the system. Furthermore, 

methodological approaches based on single disciplines are deemed to become reductionist, 

since the system is aimed to be explained or depicted from a single point of view. Thus, 

complexity based research is not holistic by definition but by practice and it is left to the eye 

of the researcher to detect where knowledge is applied through power structures that 

contradict the holistic pretentions of complexity-based research (Boonstra, 2016; Espinosa 

Rubio, 1998; Sardar, 1994; Stewart, 2001).  

Reductionism to the global 

Furthermore, holistic mindsets dealing with complex systems have been criticized as being 

precisely what they aim to overcome, i.e. inherently reductionist (Manson & O’Sullivan, 

2006; Sardar, 1994). Precisely, complex systems approach to spatial issues have been 

criticized as the new theory of everything within the academic realms, which is the main 

reason why it has been confronted by positions within the cultural turn, that saw in 

complexity a new form of positivism (Manson & O’Sullivan, 2006; Sardar, 1994; Stewart, 

2001).  

Those criticisms have been directed to algorithmic and deterministic types of complexity, 

rather than aggregate complexity (Manson, 2001).  The aggregate type of complexity can 

hardly be considered a positivist theory of everything, since it incorporates at its heart the 

practice of uncertainty, due to the fact that every new aggregated component and relation 

can effectively change the emergent qualities of the system (Espinosa Rubio, 2013; Manson 

& O’Sullivan, 2006).  

However, on a practice basis, positivist and reductionist standpoints can occur when dealing 

with complex systems, since the prevailing of the global can become detrimental for the 

particular (Robertson, 2000; Sardar, 1994). Holistic approaches to wetland management 

have to become wary of this reductionism to the global, since it perpetuates the reductionist 

mindset that holistic efforts are aiming to get rid of. The conception of hyperobjects where 

the importance of the local is not denied in front of the massive extension of the hyperobject  

described above (see section 2.1.3), offer a great conceptual ground for avoiding such type 

of reductionism (Morton, 2013). 

Representativity 

The ineffability of complex systems, leads to a study of them through models and 

approximations, as the analysis of reality can never fully accommodate to the vastness of 

relations and components present in it (Stewart, 2001). In this sense, the epistemologic 

relation with hyperobjects is mediated by a series of representations which are never fully 

depicting the hyperobject itself. This epistemological distance between the object and its 
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representation supposes that complex systems are only studied and managed through models 

of reality. Thus, paradoxically, decisions over the real world are taken over the models of it 

(Ladyman, Lambert, & Wiesner, 2013).  

Yet more, complex systems are not only mediated through representations, but are also 

conceived as projections. The cultural turn in spatial studies proved that representations of 

reality are not sterile, but they are often mediated by cultural and social projections onto the 

represented (Sardar, 1994; Stewart, 2001). Thus, all representations of reality are, up to some 

point, projections of the sociocultural context. Our understanding of complex systems is but 

a heuristic understanding, in which our prejudices and presuppositions enter to form part of 

the model and, ultimately, of our understanding of that reality (Ladyman et al., 2013).  

However, the fact that complex systems are mediated through representations, and that most 

of those representations are projected, does not generate reductionism in any way. The 

problem occurs when those projected representations are conceived as reality by themselves. 

This is the old problem of representativity, where our knowledge of the world and the world 

itself is but a representation of it in our minds (Glacken, 1967). Reductionism occurs when 

the representation of the complex reality is treated as reality in itself, i.e. when everything 

that exists is but what is correlated with our understanding. Thus, the representations of an 

hyperobject are reductionist when they are correlationalist (see section 2.1.2), i.e. when it is 

believed that they are the truthful reality that humans can relate to.  

Nevertheless, as our experience and OOO suggests, there is more than the represented. 

Holistic approaches are not only an epistemological stance, but an ontological one. A crucial 

respect for reality and the uncertainty and ineffability of our representations to relate to it. 

Yet, even if hyperobjects can be only but approximately represented, we can still feel their 

existence independent of our understanding. Flooding, rising of temperatures, changes on 

birdlife, are signs that our representation of hyperobjects such as wetlands are not the 

hyperobject themselves, and should never be. In order to avoid reductionism, representations 

should be treated as ever changing approximations, never as static definitions.   

Since representations are usually guided by certain projections, different actors will 

differently represent the hyperobject, since they will relate differently to it. Thus, holistic 

approaches can be understood as an effort to take into consideration as many representations 

as possible. Therefore, to holistically account for hyperobjects, the representations of all the 

actors that relate to it, must be taken into account. Consequently, participatory processes are 

specially interesting for holistic efforts since it allows for the inclusion of actors that might 

not otherwise be accounted for.  

 Participatory approaches as the embodiment of holistic 
wetland restoration 

Holistic approaches to wetland restoration cannot be applied by a single actor, unless a 

complete and exhaustive knowledge of the wetland to be restored is in power of that actor. 

Since it is usually rare that a single actor will be in power of all the knowledge related to the 

wetland hyperobject, other actors are needed, in order to provide as many representations as 

possible of the wetland hyperobject.   



   

 

18 

The complexity of wetland systems is not only hard to understand and apprehend, but is also 

strenuous to manage. Decisions over complex systems are exposed to failure when either the 

system is not well understood, when the interactions with other systems have not been taken 

into account or when some actors have been left out of the model, reducing the amount and 

flow of information through the system (Mitsch & Gosselink, 2000b; Rocheleau, 2008; R. 

Turner et al., 2003).  

Therefore, holistic approaches to wetland restoration can ensure that all the voices are 

included by making use of participatory processes were all the actors are accounted for. 

However, even if the task of holistic approaches is to ensure that all the actors are considered 

through this democratic processes, it does not ensure the possibilities of dominant and 

reductionist outcomes. Namely, participatory processes presuppose a series of actors which 

are entitled to share their representation, i.e. presuppose the actors of the community which 

are allowed within decision making for wetland restoration.  

This series of actors can be exhaustive but they can also be some actors which are not 

included in the community. Thus, participatory processes can still leave out certain actors, 

if those actors are not considered to be part of the community. Thus, democratic and 

participatory processes have to critically examine the community in which the decision is 

going to be taken, i.e. who is considered to be part of the community and who is considered 

to have a voice in it. 

2.2 The community of wetland restoration 

Communities are generally understood as a conjunction of actors that either share a common 

interest or network of influence (Latour, 2004b, 2005). Some actors in those communities 

take a leading role, and shape them against or at the will of other actors. Furthermore, some 

actors which are affected by the community, might not be considered part of it, either 

because they go unnoticed or because they are simply excluded by other actors (Latour, 

2004b).    

For instance, decisions over wetland environments are taken by the set of members of the 

community that are allowed to have a say over common issues. Wetlands are shaped by those 

that have a say over the community that they live in; yet the impacts of shaping wetlands are 

shared across all members, whether they have a say or not. A common shared socio-

ecological impact caused by the decision of few members of a community brings up the old 

problem of participation regarding decision-making on common issues. Many of those 

impacts are precisely generated when the views of some of the members are never taken into 

consideration within decision making processes, i.e. when their potentially crucial view is 

silenced (Latour, 2004b).  

Indeed, through the field of political ecology, environmental problems cannot be seen 

anymore as merely natural but also political, i.e. ecological problems are problems of the 

community (Escobar, 1996; Forsyth, 2008; Hagen et al., 2013; Latour, 2004b; Rocheleau, 

2008; Zimmerer & Bassett, 2003). In fact, ecological problems are issues with the oikos, 

with the community under which all the affected actors coexist (Glacken, 1967). Usually 

those problems arise when the decisions about the future of the community are taken without 

considering all affected actors, i.e. by taking reductionist stances over the composition of the 
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community. Thus, in order to properly manage those ecological problems, the community 

and its decisive actors have to be outlined.  

However, the way in which a community is conceptualized can silence certain actors. For 

instance, a reductionist and dualistic understanding of community tends to disregard crucial 

actors, by considering them out of them community. In fact, the concept of community, has 

been traditionally mediated by dichotomies of subject-object, physis-polis or culture-nature 

(Glacken, 1967; Latour, 2004b). Those dualisms draw strict lines between what is inside of 

the community and what is outside, i.e. who is an actor and who is not.  

Thus, holistic approaches to wetland restoration cannot be conceived at the core of a 

community where the affected actors might not have a voice. Communities generated under 

dualistic standpoint can rarely develop an ecological thinking, which is the type of mindset 

that allows for holism and more than reductionist approaches (Latour, 2004b). Composing 

non-dualistic and non-exclusive communities becomes crucial for allowing for those holistic 

attitudes.  

Earlier it was observed that certain ontological takes go beyond the main dualistic structure 

that governs most reductionist mindsets, i.e. the subject-object dyad. Ontological 

perspectives such as those brought by object-oriented-ontology (OOO), allow for the 

expansion of the concept of communities to all the interobjective relations present within 

hyperobjects such as wetlands (Morton, 2013). This involves an expansion that other 

dualistic conceptions of community are incapable of, i.e. including nonhumans in the actors 

conceived as being part of that very same community.  

Extending the community of wetland restoration to nonhumans such as soil, plants, fishes or 

birds, brings the immediate question of agency. Including nonhuman actors as belonging to 

the community, involves that there is an assumption that those actors will need to be 

represented somehow at the core of the decisions of the community. Thus, non-dualistic and 

non-reductionist communities also have to deal with conceptions of agency that defies the 

common theory of subjectivity (King, 2003; Latour, 2004a; Morton, 2011).  

Theories of the actor-network (ANT) have been dealing with the issue of nonhuman 

inclusion on the discussion of agency (Latour, 2005). In a nutshell, ANT claims that 

nonhuman members are more than the mere structure through which human agents live and 

exist through (Latour, 2004b, 2005). In fact, humans and non-humans are co-constitutive of 

agency (Benediktsson, 2007; Latour, 2005), understood as an emergence product of the 

relations between the two (Latour, 2004b). OOO takes this a bit further and claims that this 

emergent agency takes its full expression on the real world of hyperobjects (Morton, 2013). 

The Latourian criticism of dualistic modernity and its revision of political ecology, becomes 

reinforced by the realism of the agency in the form of hyperobjects (Latour, 2004b; Morton, 

2013). However, in order to fully conceive how hyperobjective agency is the only way to 

comprehend holistic and ecological relations with wetlands, the ecological impossibility of 

dualistic reductionism has to be exposed.  

 Dualistic ontologies and ecological injustice 

The relationships between the modern subject-object dichotomy and the current ecological 

crisis has been thoroughly explored throughout the environmental humanities scenario 
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(King, 2003). Even more, any relationship between humans and its environment that ends in 

either social or environmental injustice is highly related to operating value systems, or 

axiologies, ruled by subject-object like ontologies (Adorno & Horkheimer, 1972; Latour, 

1993, 2004b, Morton, 2011, 2013).  

Some approaches have tried to show that this dyad is actually not realistic, that the separation 

between object and subject never occurred, i.e. that ‘we have never been modern’ (Latour, 

1993). Yet, most of the axiological and ontological proceedings of current science is 

precisely based on that scission of the subjective and the objective that modern science 

incorporated as a defense of objectivity as the only condition of possibility of knowledge 

(Feyerabend, 1987).  

This standpoint of subject-object scission can only be understood from the correlational 

understanding of the subject and the object, which is “the belief that things can only exist in 

relation to (human) minds or language” (Morton, 2011, p. 163). The epistemology of 

correlationalism is profoundly idealist, since it argues that subjects can have access to 

essences of the objects sub specie aeternitatis (Glacken, 1967). Hence, correlational objects 

base their being in their essences, which is what subjects can perceive and generate 

knowledge from.  

Thus, dualistic correlationalism is an essentialist conception of the relation between subject-

object, which embraces the tradition of idealism that traces back to Plato, and is directly 

opposed to nominalist realism. Essentialism proposes that objects have certain essences that 

conforms them as such, which can be perceived by a transcendental subject that is able to 

correlate them in its understanding (Glacken, 1967). Whether those essences are completely 

accessible or not, i.e. whether or not we can access the essences of things-in-themselves, 

does not entirely matter here. The importance lies in the ontological structure of a subject 

which is transcendent to the objects that perceives and conceives reality as a correlation 

between the essences perceived through its understanding.  

Essentialism has serious implications for conceptions that are highly important for how 

humans relate to their surroundings, such as Nature or Matter (Morton, 2011). The 

understanding of reality as essences categorized as universals for a transcendental subject is 

inherently anthropocentric, since the transcendence between subject and object turns the 

representation of the second to the first as the only possible reality. As Morton puts it, 

“correlationalism is anthropocentrism in philosophical form, so ecological criticism should 

be very interested in it” (Morton, 2011, p. 163). 

Dualistic ontologies embodied through essentialist correlationalism are highly linked with 

ecological and social injustice due to three main reasons, i.e. (1) the relations of power 

established between subject and object (Adorno & Horkheimer, 1972; King, 2003; Morton, 

2011), (2) the dichotomy of fact and value (Putnam, 2003), and (3) the censorship of the 

dialogue from those who hold the objective truth based on facts (Latour, 2004b). 

The relations of power between subjects and objects are usually unidirectional, i.e. exerted 

from subject to object. Those relations are established on the ground of ontological 

preeminence and control of subject over object, of humans over nonhumans (Adorno & 

Horkheimer, 1972). For instance, communities based on dualisms between nature and 
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culture tend to understand civilization as tamed, controlled and ordered nature (Glacken, 

1967).    

Epistemologically, those communities tend to oppose and maintain dichotomies such as fact 

and value. Fact is understood as the direct connection with the essence of an object, as the 

core of objective truths. On the contrary, value is a subjective judgement about an object, 

usually understood as moral stances. The fact/value dichotomy has real world implications 

in which highly cultural influenced perspectives are being taken as objective and essential 

truths. For instance, wetland drainage was seen in Iceland as the truthful path to 

development, while it was influenced by globalization and industrialization processes 

(Arnalds, 2015; Huijbens & Pálsson, 2009).    

Conflicting voices that question facts that have become accepted as proper by certain 

communities are quickly silenced. Indeed, “the worst thing about the fact/value dichotomy 

is that in practice it functions as a discussion-stopper, and not just as a discussion-stopper, 

but a thought-stopper” (Putnam, 2003, p. 44). Description and evaluation processes are not 

only interwoven and entangled, they are also interdependent (Putnam, 2003). Yet again, facts 

can be representations which are projected from certain cultural values (2.1.6), so they have 

to be open to revision and criticism (Latour, 2004b). 

This censorship of dialogue by the hand of uncritical essentialism or objectivism, is related 

to the silencing of those actors which do not hold objective truths (Latour, 2004b). This is a 

perverse outcome of essentialist communities, since there are actors which are recognized 

as affected, but their input cannot be taken into consideration since they are not based on 

those essential facts. In the real world, this supposes tremendous environmental problems, 

since valuable traditional knowledge is being lost as it lacks objectivity, in front of methods 

generated from Western science (Berkes, Colding, & Folke, 2000).  

 A non-dualistic concept of community 

Those issues have stimulated the need for thinking about communities through ontological 

stances that allow for inclusive, non-dualistic and ecological outcomes. One of those are the 

ontologies of immanence, understood as the recognition of the human as an object inserted 

in that world of objects from which it is not transcendentally separated (Espinosa Rubio, 

2013; King, 2003; Latour, 1993; Morton, 2011). This sounds surely shocking since “we’ve 

become so used to hearing object in relation to subject that it takes some time to acclimatize 

to a view in which there are only objects, one of which is ourselves” (Morton, 2011, p. 165).  

A concept of community beyond subject-object dichotomies has to bring down the subject 

to the objects arena, to throw out the self from the subject. For the problem is not with the 

subject as subject, but with the subject as a self that considers the object only for what regards 

to him or herself (Morton, 2011). As Morton puts it, “the problem (ecological, political, 

mathematical, ontological) isn’t what we call subject, but self and its correlate, Nature— or 

Non-Nature, or Matter” (Morton, 2011, p. 185). 

Hence, for communities to act ecologically, even if it seems paradoxical at the first glance, 

the institutions of self and Nature have to be discarded. Indeed, the attribution of the self to 

the subject is what generates those social and ecological injustices, since it is hard to think 

ecologically through the absorption of the self (Adorno & Horkheimer, 1972). This 
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absorption should not be understood as an attention or immersion of the self to other selves, 

being those human or not, but rather as a selfhood that disentangles with its surrounding to 

pursue its own interests.  

A ‘selfless’ approach to wetland restoration community equates to an expansion of the 

concept of community. Ontologies not centered on the self, i.e. beyond the modern subject-

object dyad, incorporates the standpoint of “species other than human” (King, 2003, p. 5). 

The selflessness of a subject that considers itself an object in the midst of other objects, 

allows for an integration to the community of the “point of view of other species with the 

needs and interests of the human beings around us” (King, 2003, p. 5).  

A community built upon object-object relationships supposes the expansion of actors to 

more than human actors. By including those within the wetland restoration community, 

relations that were unnoticed before can be included in the decisions at the core of the 

community. However, epistemologically it seems counterintuitive that nonhuman actors 

could have a voice within wetland communities. Thus, the theory of agency has to be 

revisited too in order to conceptually explain how non-dualistic communities can incorporate 

nonhuman voices. Usually, environmental management approaches have attempted to 

include nonhuman actors by including Nature in the discussion (Robertson, 2000; Zimmerer 

& Bassett, 2003). Albeit paradoxically, including Nature within non-dualistic communities 

opens the pathway towards reductionism and essentialism; precisely the ontological 

standpoints that such communities are aiming to overcome (Latour, 2004a, 2004b, 2014, 

Morton, 2011, 2013). 

 Ecological restoration without Nature 

The subject-object scission is also related with certain forms of essentialism where 

universals like Nature and Matter become the leading paradigm, as a correlate, of the relation 

between subjectivity and its surroundings. The work of political ecology has brought to the 

foreground the idea that those correlations are not entirely objective but mediated by 

ideologies, politics, economy and power (Escobar, 1996; Latour, 2004b; Zimmerer & 

Bassett, 2003). Therefore, including Nature in the wetland restoration communities is 

tantamount to include institutions governed by that very same essentialism that non-dualistic 

communities are trying to avoid. 

As it has been noted above, ecological thinking is only possible through an overcoming of 

the modern conception of subjectivity, through which a dialogue can be established between 

humans and nonhumans. However, the overcoming of subject-object ontologies does not 

ensure that the structures of power will remain in the practice of political ecology, certain 

essentialist forms – like Nature and Matter – form part of the political debate, with a great 

load of modern ontology within themselves (Latour, 2004b).  

Furthermore, those kinds of essentialism serve as discussion-stoppers at the midst of 

communities which are inherently political (Latour, 2004b; Putnam, 2003). Within the 

discourses of sustainable development, environment restoration and conservation, there are 

certain essences that are acknowledged as universal across the discourse, such as the 

cultural, the natural or the need of development in itself (Escobar, 1996; Hinchliffe, 2007). 

These universals guide the discourse and permeate the ideologies at play, turning those 
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universals in more than mere concepts reached by universal consensus, in concepts that are 

not sterile at all, but loaded with a heavy ideological charge.  

Indeed, the concept of Nature has been related to political views throughout history 

(Glacken, 1967), being clearly exemplified through the already discussed dichotomies of 

subject-object, nature-culture or fact-value (Adorno & Horkheimer, 1972; Latour, 1993; 

Putnam, 2003). Certainly, the institution of Nature is highly related with a dualist ontology 

of nature-culture, subjective-objective that permeates into the discourse and has similar real 

world consequences to those reductionist and dualistic ontologies. Replicating the issues 

outlined by negative dialectics (Adorno & Horkheimer, 1972), the inclusion of Nature into 

the politics reiterates the dominance and injustice performed when Nature was not an explicit 

political issue (Latour, 2004b).  

However, the concept of Nature is not dominant and unjust by itself. What generates 

dominance and injustice is the ideological stance through which this reality is understood 

and perceived (Espinosa Rubio, 2013; Latour, 2004b; Morton, 2013; Robertson, 2000). 

Dominance and reductionism is generated when Nature is used within the discourse as a 

discussion-stopper, by subjects that consider that the correlations they found between them 

and Nature are eternal and universal (Latour, 2004b).  

Therefore, when the practice of science focuses on the essences of Nature rather than its 

processes this usually results in a locking of the research into a paradigm that is applied 

universally, and that is usually transformed into axiologies and technologies that do not take 

into account the context in which those essences are produced and their uncertainty 

(Feyerabend, 1987). This generates social practices that are guided through facts and 

universals, holding a contextual truth turned into universal statement. Here lies the real 

domination, when the dyad subject-object consider their correlative essences acquired in 

certain frameworks of reference as universal.  

The dominance comes from a rather technical view over science, i.e. technoscience, instead 

of an understanding of science as knowledge in a changing reality, as an ever changing and 

never completed project. The problem is not with technology or science themselves, but 

rather with the ontological approaches within which those are carried out.  

For instance, when Nature is understood as an objective reality governed by stable laws that 

a human subject can correlate, the door is open towards that domination, through 

perspectives that do not take into consideration contextual constraints, applying techniques 

based on concretions over a dynamically changing reality. When science and technology 

treat reality monolithically, they turn their search for truth and resolution into dogmatic 

statements, where there is no other way around but their own way. This contrasts with the 

primal awe and openness that a science and technique that acknowledges the dynamism of 

reality brings forth, i.e. opening more questions than actually answering (Glacken, 1967).  

Obviously, the essentialist paradigm works extremely well for solving technical difficulties. 

However, they fail to conceive and address the complexity of dynamic changing realities 

such as wetland environments. Socio-ecological systems that have been mediated through 

essentials such as Nature, have been both oversimplified and have generated a great deal of 

dominance. Ecology is not tantamount to Nature, rather Nature is an ideological projection 

to the dynamic relations given in an ecology. As an essentialism, Nature is a certain type of 
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projection that usually oversimplifies ecological relations and generates structures of 

domination (Adorno & Horkheimer, 1972; Glacken, 1967). 

That domination from the particular fact projected as universal essence is well illustrated 

through the example of social Darwinism (Rogers, 1972). Even if Darwinism looked at the 

ecological process of evolution, it did so from a highly essentialist take on Nature, seeing 

that the essential feature for the evolution of biological creatures was the survival of the 

fittest, also known as competition.  

Regardless of whether Darwin conceived more than one reason for variability and 

adaptation, he argued that the main cause of change in nature was due to the predominant 

power of selection by means of physical conditions and competition between organic beings 

(Darwin, 1859). Thus, social Darwinism is the technological and social response to that 

essentialist take on Nature, where competition is seen as the driver for social existence, 

making social Darwinism the roots for laissez-faire capitalism (Rogers, 1972).  

There are two things to note here: (1) how an essentialist view on Nature generates a social 

system which was proven to stimulate a domination not only towards the environment but 

towards humans themselves (Espinosa Rubio, 2013), and (2) how the scientific perception 

was neither objective nor pure, but a product of the Victorian epoch (Rogers, 1972). Darwin 

condensed in his works the rising meritocratic Victorian society, and “it is remarkable how 

Darwin recognized among beasts and plants his English society with its division of labor, 

competition opening up for new markets, invention and the Malthusian struggle for 

existence” (Marx, 1985, p. 380).  

Furthermore, economic and social systems where based on a perspective over Nature that 

locked into the ecological interactions of competition, but that overlook other interactions 

present in Nature, a natural prejudice that is still present in the form of neoliberalism 

(Espinosa Rubio, 1998). Thus, social dominance is justified through facts regarding nature, 

through essentialist views that do not respond to the dynamism with which science should 

look to reality. In this sense, other ecological interactions in Nature have proved to be more 

extended than competition, such as symbiosis, but the social paradigm of capitalism is still 

based on the predominance of competition in Nature (Margulis, 2008).  

Thus it becomes clear how views of Nature can have a social impact of dominance backed 

up by facts which are usually the product of an application of particular observations to the 

universal, without taking into account the importance of the context and the social prejudices 

within which the observations are carried on. 

Consequently, it can be observed how essentialist takes on Nature are not entirely pure, but 

highly charged with political and social prejudice. It can be easily noticed how many 

decision-makers backed up their decisions based on their naturalness, on “because its 

natural” or because “Nature made it this way” (Latour, 2004b).  

Since Nature is indeed embedded and shaped by culture, it can be understood why some 

political ecologists are arguing to eradicate the concept from the natural resource discussion 

scenario, since “Nature’s constructions are effected by history, economics, technology, 

science and myths of all kinds as part of the traffic between nature and culture” (Escobar, 

1996, p. 340).  
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However, in situations that involve certain decisions regarding ecology, Nature is taken as 

that factual objectivity towards which everybody in the discourse must agree with (Latour, 

2004b). This becomes an important petitio principii: rather than an universal and static 

Nature, ontologies beyond the subject-object dyad affirm that there are 

naturecultures/culturenatures (Hinchliffe, 2007), multiple natures working at the same time 

(Lorimer, 2012), hybridizations of both into socio-natures (Swyngedouw, 1999) or a 

political composition of both human and nonhuman actors (Latour, 2014), stressing the 

importance of the context.  

Generally speaking, more than dualist ontologies are being practiced within geographical 

thinking in a productive, constructionist or co-constructionist point of view (Benediktsson, 

2007). As Benediktsson (2007) puts it clearly, the co-constructionist ones, i.e. the theories 

of the actor-network, tend to be the most radical ones when dealing with more than dualist 

approaches to the nature-culture dyad. Those theories of the actor-network are precisely the 

stepping stone of a theoretical approach in which Nature is reconsidered up to a point of 

rejection (Latour, 1993, 2004c).  

Paradoxically, an ecological thinking regarding nature is only possible when Nature, 

understood as a correlate to a subject, is replaced by complex non-local, multiple and 

interobjective understanding of nature (Morton, 2013). Dualist ontologies of subject-object 

or human-Nature usually lead to speciesism thinking, as occurred with social Darwinism, 

through which truly ecological thinking cannot be developed. 

Decision-making over the restoration or conservation of wetland environments should have 

this issue in mind, if the decision-making process is willing to incorporate the whole range 

of actors. Indeed, if Nature is set as the leading concept of the discussion between wetland 

actors, the decision-making process will easily take a path towards the exclusion of all that 

is not objective, natural or factual. Whereas if Nature, as the correlate of a transcendental 

subject, is left out, the discourse will be able to incorporate nonhumans, more than natural 

and multinatural approaches (Latour, 2004b; Lorimer, 2012).  

Thus, as paradoxical as it might seem, in order to approach an ecological thinking of wetland 

environments, the actors participating in it must leave that concept of Nature as an objective 

reality from which their facts can rule the discussion. In this sense, ecological restoration of 

wetland environments should not be run from the ideological perspective of Nature.  

The common proceeding in an ecological restoration scenario is to incorporate Nature into 

decision-making. However, this perpetuates the problem that ecological restoration aims to 

address, i.e. by inserting dualistic ontologies onto the discussion and imposition of an order 

that usually manifested itself through natural fallacies, the relations that brought the need for 

restoration are maintained (Latour, 2004b). Hence, in order to really account for the silenced 

actors in decision-making processes over natural resources, political ecology has to let 

Nature go, i.e. so that ecological thinking is actually allowed to be displayed.  

The twilight of Nature as the dawn of fact-value interdependency 

As it happened above with the objects, it is counterintuitive to get rid of Nature in order to 

attempt to embrace a holistic approach to natural resource management. However, the 

Nature referred to with capital letter is that correlate of the transcendental subject that refers 

to certain essences that are not matter of discussion but a matter of fact (Latour, 2004b).  
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Precisely Nature is rejected at the core of the ecological discourse, because of the 

understanding essentialism has on facts, as completely independent of values.  However, as 

noted with the social Darwinism case, facts are highly contextual and always mediated by 

preliminary values. Indeed,  matters of fact and the questions of value do not exclude each 

other, but rather are entangled and are given one with the other, i.e. ontologies generate 

axiologies, and axiologies condition ontologies (Putnam, 2003).  

Yet, the usage of facts in public discourse has been usually carried for halting it, as the usage 

of Nature that has been “the chief obstacle that has always hampered the development of 

public discourse” (Latour, 2004b, p. 9). Either under the figure of competition within social 

Darwinism or through the figure of the productivity for wetland drainage, the figure of 

Nature has been always used for acting as in Nature, but never with nature.  

That conception of Nature is what Latour considers as matters of fact, as those risk-free 

objects that have four main characteristics, i.e. (1) have a well-defined essence and clear 

boundaries, (2) their producers are invisible or unnoticeable, (3) their effect is “always 

conceived in the form of an impact on a different universe” (Latour, 2004b, p. 23) and (4) 

even if these objects will produce any catastrophic consequences, those will never have “an 

impact on the initial definition of the object, with its boundaries and its essence […], the 

cataclysmic consequences have no retroactive effects on the objects’ responsibilities or their 

definitions […]. Matters of fact were just that: matters of fact” (Latour, 2004b, p. 23).  

Those objects are risk-free because they are not redefined or reconceptualized after the 

dynamism of reality; they are rather essential and universal. For instance, the need to 

industrialize the agriculture and drain the wetlands for human usage was a matter of fact, a 

natural act of survival (Huijbens & Pálsson, 2009). Heavy wetland drainage plans as those 

that occurred in Iceland were performed as a matter of fact, as an unstoppable need to 

modernize agriculture and ensure primary productivity (Arnalds, 2015).  

The particular case of Icelandic wetland drainage is a good example of a risk-free object 

since: (1) their boundaries are well defined as exemplified through the myriad of ditches, (2) 

their producers go unnoticed under the vague labels such as ‘agricultural needs’, ‘State 

bureaucracy’, ‘social needs’, etc. (Arnalds, 2015; Huijbens & Pálsson, 2009), (3) the 

negative impacts of the drainage were rarely conceived and, if so, their impact was always 

external to the drainage itself, (4) even after research outlined the ecological problems of 

wetland drainage, rarely anything was done to treat the issue since drainage was still seen as 

a ‘social need’ (Arnalds, 2015).  

It’s in that sense that Nature halts public discussion, since the static reality on which it bases 

its essences rarely conceives any dynamism within reality as an opportunity to redefine those 

essences; but rather persists on them as “it has always been like this”, “it is as it is” or “that’s 

how Nature works”. In this sense, the human manipulation of wetland environments is seen 

as a natural behavior of human adaptation to the landscape that is rarely criticized but rather 

celebrated as a conquering and taming of the wild (Mitsch & Gosselink, 2000b). 

Taking the example of wetland drainage, the matters of fact that produced them have to face 

the ecological impacts that are generated through it. However, facts are never responsible 

for their effects and ecological crisis are rather more complicated than the reduction to a 

single fact as a factor that causes them. For instance, the ecological crisis generated through 



   

 

27 

wetland drainage are a matter of concern, since there are many more than one single fact or 

object involved.  

Ecological crises are not like matters of fact, they have no bearing on a single type of beings, 

such as nature or ecosystems, but rather on the way in which all beings are constituted, in 

the ways in which objects are related (Latour, 2004b). Thus, ecological crisis are crisis of 

objectivity, meaning that something is shaken in the constitution of objects when ecological 

crisis emerge, something that affects their constitution and relation.  

However, far from the static relation between facts and objects, ecological crisis have far 

more impact in more than ecological objects. Take the drainage for instance, impacts are 

also for human well-beings and for political stances on regional development. In this sense, 

political ecology “does not reveal itself owing to a crisis of ecological objects, but through 

a generalized constitutional crisis that bears upon all objects” (Latour, 2004b, p. 20).  

Those matters of concern arise in conjunction with the conception of hyperobjects, i.e. to a 

conception of the relation fact-object and value-subject as interrelated in aggregative 

complex ways rather than the linear attribution performed through matters of fact. Definitely, 

matters of concern “have no clear boundaries, no well-defined essences, no sharp separation 

between their own hard kernel and their environment […]. They take on the aspect of tangled 

beings, forming rhizomes and networks” (Latour, 2004b, p. 24).  

Thus, the main difference between those matters of fact and the matters of concern, is that 

the first keeps the dyad human-nature, fact-value, subject-object, separating them in two 

worlds, while the latter integrates and interrelates them. The first one is certain about how 

things should be solved, i.e. through objectivity and factuality, the latter is rather uncertain 

on how to proceed towards a solution, since the entanglement go beyond that linear 

objectivity of a transcendental subject and Nature. This has serious implications for the 

practice of political ecology that aimed to deal with those complex systems and 

hyperobjectivity.  

Indeed, what changes from a consideration of ditches as risk-free objects towards the 

understanding of drained wetlands as matter of concern? There is a shift that political 

ecology conceives as the core of its task, since it “does not shift attention from the human 

pole to the pole of nature; it shifts from the certainty about risk-free objects (with their clear 

separation between things and people) to uncertainty about the relations whose unintended 

consequences threaten to disrupt all orderings, all plans, all impacts” (Latour, 2004b, p. 25). 

Thus, political ecology is not about bringing Nature to the core of politics, but precisely 

throwing it out altogether. Nature, as the factual correlate of a transcendental subject, 

imposes an order and a hierarchy which hampers the public discussion regarding those 

uncertainties referring to the factual certainties.  

In this sense, wetland actors, in order to address the matters of concern regarding their 

existence, must let Nature go when it is understood as a pre-established order that cannot be 

discussed, as an universal essence that must not be questioned, as was the competition for 

the social Darwinism or the productivity of industrialized agriculture. Yet, wetland actors 

must let go of Nature as an imposed hierarchy from a transcendental subject, but must 

embrace the multiplicity of natures that are given within wetland hyperobjects, finding the 

hierarchies that lie beyond those uncertainties.  
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Precisely, what political ecology “calls back into question […] is […] the possibility of 

collecting the hierarchy of actors and values, according to an order fixed once and for all” 

(Latour, 2004b, p. 25). Along these lines, if the actors of wetland hyperobjects let go the 

prefixed order of Nature as the essentialist ideal in which they need to base their own order, 

is to embrace another order based in their existentialist beings. Again, Nature here must be 

understood as that prefix order that a transcendental subject impose as its correlate.  

It becomes obvious then that wetland actors should find their own order according to the 

multiple natures that coerce into their interobjectivity, and not in a single Nature imposed by 

a single object, i.e. humans, above the other objects with whom shares the space. In this 

sense, not only for ecological restoration but in order to live ecologically, it becomes 

necessary to get rid of Nature essentialisms and explore the opportunities brought by hybrid 

existentialisms.  

 Agency and structure: ontological grounds for participation 

In order to become truly holistic, ecological restoration must be open to the consideration of 

its related elements, of its hybrid components. However, the decisions over such processes 

are usually taken by human actors over non-human ones. This position is governed by 

considerations in which non-humans are incapable of agency, throwing them out of the 

restoration community as actors that are unable to decide upon restoration subjects (Latour, 

2004b).  

Political ecology considers that the question of democracy and participation should be 

extended to nonhuman actors (Latour, 2004b), meaning that a complete democratic process 

in a natural resource scenario cannot only be achieved by the sole participation of humans. 

The actors are usually consider as those that have certain agency within which they have a 

valuable input on the discussion.  

Agency has been traditionally related with human actors, since nonhuman actors where not 

capable of taking and ranking choices (Rocheleau, 2008). Any ecological restoration that 

considers itself as holistic must confront the question of agency, as a question of inclusion 

and participation. However, our habits impede us to bestow the possibilities of agency to 

traditionally non-agent beings. The ontological task of holistic wetland restoration is not 

only to include non-human actors, and to embrace non-dualistic ontologies, but to practice 

them through the consideration of the potential and real agency of non-humans.  

Ecological restoration on holistic stands cannot be achieved by solely including non-humans 

into the decision scenario, by including Nature. The real struggle is to allow for the 

participation of non-humans into the decision schemes, into the participatory processes that 

takes on the final decisions over the areas to be restored (Latour, 2014). Traditionally, when 

speaking of the participation of the community, it is thought that agents decide over the 

structure that surrounds them, i.e. that humans decide upon their non-human environment.  

This is precisely the last dualism, i.e. that of agency/structure, that holistic approaches to 

ecological restoration must address. These have been already addressed within the 

framework of actor-network theory (ANT), where the dualities between agency and structure 

have been put into question, since neither agency nor structure can be given without the other 

(Latour, 2005). This allowed not only for an expansion of the concept of agency, as a viscous 
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relation between agency and structure, but also to the possibilities that agency should be 

given to more than human objects (Benediktsson, 2007; Latour, 2004b, 2005; Pepperell, 

2003; Rocheleau, 2008).  

Actor-network theory thus reiterates what has been already been given through complexity 

theory and hyperobjects, that the agency of actors is given as an emergent result of a network 

(Latour, 2005; Law, 1992; Morton, 2013; Rocheleau, 2008), i.e. that an actor is always a 

network in itself, and that objects other than the traditional subject are also capable of agency 

(Morton, 2013).  

Morton (2013) also attributes agency to those human and nonhuman entanglements that turn 

into reified nature, or hyperobjects, such as global warming or capital. However, the 

soleattribution of agency does not grant the ontological legitimacy to include non-humans 

into the discussion community. First and foremost, the agency of non-humans has to be 

theoretically addressed, in order to legitimately include it into the discussion scenario.  

On these terms, a speculative realist and a Latourian approach to those issues compels to an 

inclusion of all the objects that conform the wetland hyperobject into the discussion. 

Through the aid of complexity studies, OOO, and a Latourian approach to political ecology, 

it has been outlined that what appeared to be as an objective reality governed by facts was 

actually highly political, and constituted through different values and hierarchies, from 

which the most dominant was the correlation of subject-Nature/object.  

Proposition: the participating agency 

With the aim of bringing democracy within those inner political relations, political ecology 

faces a challenge, i.e. how do we represent those who do not have voice but are wetland 

actors? How do we give voice to nematodes, to landscape, to agriculture, to human locals, 

to birdlife, to the carbon cycle? Those are all objects/actors that form part of the wetland 

hyperobject; actors the agency of which has been traditionally denied by decision takers and 

planners.  

The problem of representation is at the core of the attribution of agency to wetland actors. 

As stated above, to include into the community is not tantamount to participate in it. In order 

to open for participation actors should become agents.   

The Latourian approach to political ecology precisely addresses the agentification or 

empowerment of each actor, as a crucial link into the emergent agency of the system. Actors 

are given then what is necessary to have in a democratic and participatory process, i.e. the 

faculty for ordering, choosing and ranking, for engaging in decision-making with more than 

human actors, not upon them (Latour, 2004b).  

Even if this approach is theoretically feasible it’s also paradoxical, how can a non-human 

actor represent its position within a decision-making scenario? From a modern framework, 

where the ontological dualism of subject-object is at the forefront, the linkage of agency with 

more than human objects is blatantly senseless (Latour, 1993). Even for our common sense, 

which is nevertheless highly influenced by modern ontologies, the idea that a wetland bird 

or the scent of a plant are capable of agency is a rather schizophrenic thought.  
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The point is not to attribute directly the agency to non-humans as well as humans, but to 

theoretically empower non-humans to be understood as actors capable of generating agent 

systems (Morton, 2011). The task is to see agency as co-produced by humans and non-

humans, as an emergent product of human and nonhuman entanglements, i.e. agency is 

precisely made possible through those relations. In this sense, agency is not exclusive of 

either humans or nonhumans, but rather a product of their relationships (Escobar, 1996; 

Latour, 2004b; Rocheleau, 2008).  

This agency, understood as an emergence from an aggregate complex system, is ecological 

rather than environmental, referring to the multiple relationships that constitute a dwelling 

place, i.e. an oikos. Thus an ecological understanding of agency makes sense if it is 

understood as an emergence across the complex relations within the oikos where that agency 

dwells.  

In an environment the agency is surrounded by and imposes itself to what it is surrounded 

by, while in an ecology the agency is a product of coexistence or, even more accurate for the 

case, cohabitation (Latour, 2004b). Likewise, an environmental agency can usually give one 

hierarchy, i.e. from the center to the environed periphery, iterating those dominative 

hierarchies outlined above. However, for the case of the ecological agency, multiple 

hierarchies – multinatural ontologies and multiple modes of understanding – can coexist 

emerging from the myriad of relations given in an oikos (Lorimer, 2012; Rocheleau, 2008). 

A Latourian approach to political ecology deepens the political tensions of any wetland 

hyperobject. Indeed, neither the actors nor their agency is what reveals the inner political life 

of wetlands, but the propositions enunciated through the agency emerged from the complex 

relations between actors. In this sense, political ecology shows that each actor has a voice, 

but how is this voice communicated across the discussion? In other words, “who assembles, 

who speaks, who decides in political ecology? We now know the answer: neither nature nor 

humans, but well-articulated actors, associations of humans and nonhumans, well-formed 

propositions” (Latour, 2004b, p. 86).  

Thus it is in the articulation between humans and nonhumans, where the voice needs to be 

heard; in the agency emerging from those interactions where the proposition is enunciated 

towards the discussion. There lies the real ground for participation, i.e. within propositions 

of entangled human-nonhuman structures.  

As Latour notes, if we are to extend democracy to nonhumans, the articulated propositions 

of human-nonhuman entanglements: 

“must have habits rather than essences. If the collective were to be 

invaded by essences with fixed and indisputable boundaries, natural 

causalities as well as human interests, no negotiation could be 

concluded, since one could expect nothing from the propositions but 

perseverance: they would persist until they wore out their adversary. 

[…] The composition of a common world through experimentation and 

discussion becomes possible again only at the moment when members 

agree to pass from a polemic of essences to a conciliation of habits” 

(Latour, 2004b, pp. 86–87).  
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What Latour refers to as the collective is nothing but the community build up in aggregative 

complexity, the interobjectivity present in any hyperobject, the multiplicity of human-

nonhuman entanglements that form any oikos. Decisions taken over the core of those 

communities, when performed through propositions based on essences, leads to orders that 

might appear detrimental for other voices present in the discussion. Because what 

propositions aim to is to establish an order, to generate a hierarchy within the community 

(Latour, 2004b).  

Silencing is generated when that ordering does not include other propositions, since the 

ordering was performed with the essences that halts the discussion, with the “it has always 

been like that”; as it effectively happens when economical and infrastructural throughput is 

put in front of ecosystem functionality, generating heavily drained wetlands that affected a 

whole wetland community – humans included – where different entanglements were present 

but never heard (Huijbens & Pálsson, 2009; Mitsch & Gosselink, 2000a).  

In order to engage with truly participatory and democratic decision-making processes, the 

propositions enunciated from the agencies that human-nonhuman entanglements perform, 

must be treated as a habit rather than an essence. Thus, it’s only through an existential 

consideration of the community that democratic processes are allowed within decision-

making scenarios; i.e. it’s through existential propositions rather than essential ones, that 

democratic and participatory decision-making is enabled (Latour, 2004b).  

In this sense, considering the propositions of those agencies that conform the community as 

habits, reinforces the sense of community in itself. Indeed, communities cannot be sustained 

in a constant tension between propositions, some consensus has to be reached in order for 

the community to go on with the task of living and existing (Gadamer, 1977). This consensus 

reached through propositional habits is usually understood as the ethos of a community, the 

very character of it, their mode of being generated from an aggregation of modes of 

understanding (Latour, 2004b).  

The task of the community is to put the collective into order, to give certain hierarchies of 

relevance to the issues of the collective, a hierarchy reached through the very same 

propositions that conformed the ethos of the community (Gadamer, 1977). However,  the 

narratives of power and dominance are not exempt to appear in communities raised through 

propositional habits, since those can turn into essences when the dynamism of reality is not 

considered, and what one is habituated to becomes universal in a Humean way of 

understanding causality (Glacken, 1967).  

Hence, when those habits are seen as essences, when the consensus reached becomes 

indisputable, the dominance caused through essentialism takes place again within the 

community and voices are silenced again after the Nature of the ethos that belongs to the 

community. Thus, even if consensus is reached through the propositions understood as 

habits, the consensus should never be understood as a definite hierarchy, at the risk of turning 

the consensus into an indisputable essence that will regenerate the problematics of 

dominance that the community was aiming to free itself from (Adorno & Horkheimer, 1972; 

Latour, 2004b).  
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Propositions within the wetland restoration community 

Understanding  wetlands as hyperobjects does not only help to acknowledge that they cannot 

be easily delimited or defined, but that they are also defined through the tensions between 

the objects entanglements in themselves (Mitsch & Gosselink, 2000b; Morton, 2013). 

Wetland communities are characterized by the way in which the propositions of its actors’ 

entanglements are enacted in the discussion, i.e. wetlands will vary according to which 

propositions are heard and which are silenced.  

In this sense, a drained wetland is a physical definition of certain propositions that triumphed 

over another in the discussion for the future of the wetland community (Huijbens & Pálsson, 

2009). This would be an example that entanglements are always there, whether they are 

partially silenced or dismissed, and that the propositions are what gets through as a 

conformation of the community.  

Hence, the same range of actors can provoke essentialist or existentialist entanglements, 

from which different concepts of agency can come to fruition, i.e. essentialist entanglements 

will only consider the agency as the actors that represents the essence, whereas existentialist 

entanglements will consider the entanglement itself as the agency (Latour, 2004b). 

Obviously, this generates into two very different agencies that provoke very different 

propositions, i.e. essentialist and existentialist. For instance, the actors present in 

entanglements of wetland actors such as agriculture – human actors – and soil – nonhuman 

actors – within wetland communities can be structured in essentialist or existentialist ways 

(Figure 1).  
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Figure 1. Conceptual model of the Latourian-OOO approach to wetland actors and their agency. The i 

corresponds to the conceptual model of the single entanglement represented inside the dashed box. The 

i + n refers to the myriad of different entanglements that are revealed in any discussion over wetland 

communities. 

This is very well illustrated through the Icelandic industrial agricultural development, which 

usually was performed through a heavy drainage of wetland soils in order to allow for heavy 

machinery to work in, but that considered at time to use the fertility of periodical flooding 

as a way to increase the productivity of the soil without draining it (Huijbens & Pálsson, 

2009). However, the main practice that agricultural development used was draining which 

had severe consequences for both human and nonhuman actors (Arnalds, 2004, 2015; 

Arnalds et al., 2001; Huijbens & Pálsson, 2009; Lloyd, Rebelo, & Max Finlayson, 2013; 

Minkkinen, Korhonen, Savolainen, & Laine, 2002; Mitsch & Gosselink, 2000a, 2000b; 

Óskarsson, Arnalds, Gudmundsson, & Gudbergsson, 2004), and that the Icelandic 

government is aiming to deal with in order to repair the damage caused by heavy draining 

(UOA, 2016).  

In this sense, Icelandic industrial agricultural development is a good example of how the 

same entanglement of actors can turn either into essentialist or existentialist propositions, 

i.e. into wetland drainage or intermittent flooding respectively. The drainage of wetland 

communities for agriculture, as performed in the Icelandic scenario, is essentialist because 

part of the actors in the human-nonhuman entanglement that generate the wetlands 

themselves are silenced. The only voices that are heard are humans themselves, and 
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nonhumans like their cattle, the plants produced for the cattle and the “eagerness for 

development”.  

As speculative realism proposes, concepts are also objects and susceptible then for being 

actors, such as the “eagerness for development” in this precise case. Thus, the other range of 

actors that are not heard, such as “eagerness for conservation”, soil microbes, landscape or 

carbon, to name a few, are affected without being granted a voice in the discussion. On the 

contrary, agricultural approaches that consider intermittent flooding are more prone to  have 

existential entanglements, since the whole existence of the community is considered, i.e. 

both the needs for humans and nonhumans (Mitsch & Gosselink, 2000b).  

As has been discussed above, wetland communities were susceptible of displaying 

essentialist features as some of the entanglements were silenced during the discussion that 

conformed the wetland community in itself, depicted within the octagonal box (Figure 1). 

However, as it has been argued, the silencing also occurs at the level of the entanglements, 

where some actors are not taken into account, i.e. due to the essentialist take that some of 

the actors take within the entanglement, as represented in the model – depicted as “i” – inside 

the dashed box.  

In this sense, an essentialist take on the discussion of the propositions can silence some of 

the propositions within the whole range of entanglements – “i + n” – but entanglements can 

also be silenced previously through essentialist takes – “i” –. For instance, an essentialist 

take for the discussion of wetland hyperobjects can occur where only propositions regarding 

agriculture are heard but not about landscape. Thus, some of the “n’s” in “i + n” are being 

excluded. Furthermore, within individual entanglements – “i” –, there are also essentialisms, 

e.g. drainage for the agricultural entanglements or, within the landscape entanglement, the 

aesthetics of the sublime that disregards the possibility of “beauty within bogs” (Huijbens & 

Pálsson, 2009).  

Again, exclusion of actors occurs within individual entanglements – “i” – too. Therefore, a 

participatory approach to decision-making in a natural resource scenario will not only need 

to take an existential take into the discussion of the community, where all the entanglements 

have a say, but also in how each entanglement generate its proposition; i.e. not only in that 

all the entanglements are accounted for, but also that all their propositions are giving voice 

to all the actors. 

Opening the discourse: propositions against statements. 

Following the conception of “proposition” as depicted through the work of Whitehead, 

Latour emphasizes the difference between proposition and statement (Halewood, 2005; 

Hooper, 1945; Latour, 2004a). Propositions are a hybrid between pure potentialities and 

actualities, meaning that they take into account what it is now and proposes a potential future 

for the agency that enunciates it (Halewood, 2005; Latour, 2004a).  

Thus, propositions are existential from the opinion that the agency that enunciates them 

proposes a mode of existence that might differ from the actualities in which is enunciated, 

i.e. that proposes new potential realities in which to exist (Latour, 2013). On the contrary, 

statements are enunciated by an agency that has evidence that what it’s stated is a matter of 

fact, i.e. that the predicate is correlational to the subject. Again, correlationalism does not 

only presupposes an excision between subject and object, but also that the only way to know 
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is to be able to know objectively, making “statements say nothing as long as they do not say 

the thing itself” (Latour, 2004a, p. 212).  

Thus, essentialist propositions are actually statements (Popper, 1935), which cannot be 

discussed and do not only block discussion by imposing what they state, but also block 

existentialist propositions since they have neither evident not factual enough to be heard 

(Latour, 2004b). Thus, statements usually deal poorly with uncertain and complex situations, 

which are the common ground in which decisions over natural resource scenario have to be 

taken upon.  

More often than not, essentialist approaches to decision-making forces scientists to provide 

concrete and evident answers, when they are all very aware that statements can only refer to 

very concrete frames of reference and through very well delimited margins of error and 

probabilities (Feyerabend, 1987). In this sense, very relevant and important scientific 

questions are let out of the discussion since they are not evident enough to decide with and 

upon them; issues that at times were as relevant as global warming. In this sense, 

propositions allow for the participation of possibilities that are probable but not entirely 

evident, opening the discussion to complexity and not closing into linear decision systems. 

Statements are the way in which essentialist agencies express the matters of fact or 

essentialist propositions, which can only be either true or false (Latour, 2004a). In this sense, 

statements are not open to discussion; yet they are open to revision under the falsifiability 

principles of Popperian approaches to understanding science (Popper, 1935). It must be 

noted that Popper does not have an understanding of proposition as Whitehead does, i.e. for 

Popper proposition is a statement (Popper, 1935); rather, the principle of demarcation 

between science and non-science is established through the possibilities of falsifiability of 

statements.  

In broad terms, Popper establishes an opposition between universal and existential 

statements, being the first “hypothesis of the character of natural law” (Popper, 1935, p. 38) 

such as all ravens are black, while the last are statements that take the form “there are black 

ravens, which may be taken to mean the same as there exists at least one black raven” 

(Popper, 1935, p. 47). The difference between the two lies in the possibilities for being 

falsifiable, since universal statements “do not assert that something exists or is the case; they 

deny it […]. And it is precisely because they do this that they are falsifiable” (Popper, 1935, 

p. 38), while existential statements “cannot be falsified. [Existential statements are then] 

non-empirical or metaphysical […]. We cannot search the whole world in order to establish 

that something does not exist, has never existed, and will never exist” (Popper, 1935, pp. 

48–49).  

For Popper, this demarcation between what can be falsified or not delimits the frontiers 

between science and non-science, between what can be known or not. Obviously, this 

Popperian demarcation does apply for the frame of reference of empirical sciences, but there 

are other truth regimes, present in the formation of any community, that are not totally 

explained through the possibilities of falsification through universal/existential statements 

(Feyerabend, 1987; Gadamer, 1977).  

Furthermore, the conception of knowledge that Popper displays is rather close to the dualistic 

dominance described above, since his conception of statements does not deny the usage that 
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knowledge will make of it: “scientific theories are universal statements […]. Theories are 

nets cast to catch what we call the world: to rationalize, to explain, and to master it. We 

endeavor to make the mesh ever finer and finer” (Popper, 1935, pp. 37–38). Once again, 

facts and knowledge is not sterile, it’s an effective tool for the subject to dominate and master 

that world that aims to rationalize and explain (Feyerabend, 1987). There is indeed certain 

truth in existential statements – which are the existential propositions noted in –, which even 

Popper agrees that its falsifiability its possible given the right contextualization of the 

statement (Popper, 1935, p. 49).  

In this sense, the propositions that should be discussed at the core of the community should 

be understood in terms of Whitehead, Gadamer and Feyerabend rather than Popper. Indeed, 

propositions understood in those terms have three crucial elements, i.e. “(a) it denotes 

obstinacy, that (b) has no definitive authority (it is a pro-position only) and (c) it may accept 

negotiating itself into a com-position without losing its solidity” (Latour, 2004a, p. 212). The 

Popperian approach to statements is definitely feasible for the frame of reference of 

empirical sciences, but for the truths given in complex communities with complex problems, 

the notion of proposition suits better for articulating a discourse that goes beyond 

reductionism and embraces complexity. 

The falsiability of propositions 

Nevertheless, there are possibilities for certain criteria of demarcation within this more-than-

empirical approach to propositions (Latour, 2004a). Certainly, as there are falsifiable and 

unfalsifiable statements, there are also articulate and inarticulate propositions; even more, 

there are good and bad articulations. Considering propositions in a Whiteheadian sense 

rather than a Popperian one introduces new possibilities for falsifiability that goes beyond 

the Popperian approach, by allowing more than empirical entities to be bearers of truth 

(Halewood, 2005; Latour, 2004a).  

For instance, an inarticulate proposition is tantamount to a redundant statement, which does 

not add up to what is proposed about the community that the proposition is enunciated 

through, e.g. ‘wetlands are wetlands’. However, articulate propositions do provide a 

synthesis of the community that can be worked with, such as ‘wetlands are water and soil’. 

In this sense, the more mediations can be articulated in the proposition the better, since it 

will be embracing that aggregate complexity that it wants to deal with (Latour, 2004a).  

Thus, propositions that are more articulated are preferable to those which are less articulated, 

which opens the possibilities to the falsifiability of existential propositions and the 

demarcation of good and bad propositions. For instance, the good propositions are those that 

“allow for the connection of widely different phenomena and thus generate even more 

recognition of unexpected differences by engaging a few entities in the life and fate of many 

others. The bad ones are those which, because they had such a local success try to produce 

generality, not through connection of new differences, but by the discounting of all 

remaining differences as irrelevant [own emphasis]” (Latour, 2004a, p. 220).  

Hence, within the discussion of wetland communities, the best propositions are those that 

articulate the most entanglements that occur within the community, i.e. that do not silence 

any entanglement; while the worst ones are the ones that, due to their essentialist approach, 

treat as irrelevant everything that is not essential to them. Again, the existential propositions 



   

 

37 

aim to that holism that approaches to aggregate complexity displayed, while essentialist 

propositions make use of reductionism as a way to deal with complex systems.  

Obviously, essentialist propositions or universal statements do have value for empirical 

sciences, and it’s a legitimate way to get acquainted with certain objects. However, scientific 

theories based in universal statements reached through reduction of complexity, i.e. linear 

systems, cannot fully acknowledge complex situations. Indeed, the rise and awareness of 

hyperobjects such as wetlands or global warming is due to the impossibility of universal 

statements to acknowledge those. In this sense, when managing complex situations like 

wetland communities, essentialist propositions can be accepted as a way to know certain 

objects in the community, but not as a way to manage it, i.e. decisions should be taken with 

the highest articulation possible, in order to reach that holism that hyperobjects deal with 

(Latour, 2004b; Morton, 2013). 

The propositions that participate in the discussion of the wetland restoration community are 

a projection from an actuality, they either reaffirm or propose new hierarchies between the 

entanglements that form the community (Latour, 2004a, 2004b). What the proposition does 

is to organize the collective by proposing new arrangements between the entanglements, 

since any proposition exhorts to generate certain futures for the community from which 

emerges (Hooper, 1945). Thus, the discussion that will generate new hierarchies for the 

wetland community, will distinguish between bad and good propositions according to the 

degree of inclusion of different entanglements. In this sense, the entangled human-nonhuman 

objects are being predicated in a proposition where the subject is the wetland community in 

itself. As it will be noted in the next section, the entangled objects that conform the different 

propositions are varied, and the different hierarchies that propositions offer to them generate 

in distinct futures for wetland communities.  

2.3 Wetland entanglements 

Within the theoretical framework developed above, entanglements are understood as all 

those relations between humans and non-humans actors that emerge into higher levels of 

order. In this sense, emergent objects appear as the result of the inner relationships occurring 

within entanglements. Hyperobjects such as wetlands are conformed by many 

entanglements, by many interobjective relations between human and non-human objects 

(Latour, 2004b; Morton, 2013).  

Wetland restoration communities have an influence in which entanglements are being 

recognized, i.e. which entanglements shape the current status of wetlands. Those 

entanglements vary between wetland restoration communities, but are usually represented 

by water, floods, soil, carbon, biodiversity, landscape and instrumentality or land-use 

(Mitsch & Gosselink, 2000b, 2000a). Those entanglements are usually the ones discussed at 

the core of wetland restoration communities, being different propositions the different levels 

of hierarchy between those entanglements (Latour, 2004b; Mitsch & Gosselink, 2000a).  

 Water entanglements 

Usually, entanglements regarding water are among the most common ones in wetland 

communities, since hydrologic features constitute a common nonhuman actor that 

establishes bonds with human ones. Evidently, one of the crucial distinctive features of 
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wetland communities is their waterlogged status, that supports both human and nonhuman 

actors within them (Mitsch & Gosselink, 2000b).  

This presence of waterlogged environments supports a varied range of both biotic and abiotic 

communities, in which different hydrophilic plants, animals and peat soils coexist (Mitsch 

& Gosselink, 2000b). For what concerns the human actors, the waterlogged wetland soils 

have become an important medium for subsistence, shown by the large range of instrumental 

entanglements. 

However, some human-nonhuman entanglements regarding water go beyond 

instrumentality, but which are rarely perceived until the entanglement is disturbed or 

finished. Those are entanglements with regard to the water quality of wetland watersheds, 

which are a complex emergence out of human-nonhuman interactions (D’Odorico et al., 

2010; Latour, 2004b).  

Again, wetlands are usually at the transition between uplands and lowlands, forming a 

connective ecosystem that regulates the transition between both stages (D’Odorico et al., 

2010). Thus, wetlands are usually interconnecting with other ecological communities, which 

has propitiated wetlands to be the kidneys of the ecosystem in which they are placed into 

(Mitsch & Gosselink, 2000b), since their inner water flow through the organic matrix tends 

to filter toxins or nitrogen that would have been transferred downstream otherwise 

generating pollution or eutrophication problems (Mitsch et al., 2001).  

A wetland will have water filtration capabilities depending on the position with regards to 

its water source and the geomorphology of the wetland itself, being the riparian wetland the 

one with the highest capabilities of filtering nutrients (Mitsch et al., 2001; Mitsch & 

Gosselink, 2000b, 2000a). Therefore, is of extreme importance the land use present at the 

water source, and the land use at the discharge area (D’Odorico et al., 2010; Mitsch & 

Gosselink, 2000a).  

In this sense, the quality of the water is highly influenced by nonhuman actors such as soil, 

vegetation, flow of water and so forth; and by human actors such as the type of land use 

(Arriaza, Cañas-Ortega, Cañas-Madueño, & Ruiz-Aviles, 2004; D’Odorico et al., 2010; 

Mitsch & Gosselink, 2000a).  

The interactions between those actors emerge in water quality regimes that can affect other 

entanglements, such as biodiversity or the carbon cycle; which are related with land use 

patterns (J. Holden, Chapman, & Labadz, 2004). For instance, land uses such as the drainage 

of wetlands through ditch systems, can generate loss of riverine biodiversity and species 

richness, since runoff is increased through draining and can carry suspended pollution on the 

sediment runoff towards the river (D’Odorico et al., 2010; J. Holden et al., 2004; Zedler & 

Kercher, 2005).  

Additionally, if land use practices on those drainages entail agricultural activities with the 

use of fertilizers, which are usually high on nitrate-nitrogen or phosphorus, the lack of water 

filtration through wetland soils and the increased runoff can precipitate those components 

into the riverine waters and delta areas, generating death zones due to hypoxic conditions 

generated through eutrophication, heavily affecting riverine life and fisheries (Laine, 2001; 

Zedler & Kercher, 2005).  
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 Flooding entanglements 

Flooding entanglements can be understood as a subset of water ones, since they share many 

actor interrelations. However, flooding entanglements are likely to emerge into flooding 

events, which is characteristic of itself and generate different type of emergences as those 

given as water quality.  

Once again, flooding events can be understood as an emergence of complex human-

nonhuman interactions, in which different actors are present, such as type of soil, and 

nonhuman, like drainage ditch patterns (J. Holden et al., 2004). For human actors, flooding 

events are usually related to catastrophic scenarios (Lane, 2001), but for nonhumans, 

flooding events can eventually lead to a peak of productivity that can boost food supply and 

stimulate migration towards intermittently flooded areas (Mitsch & Gosselink, 2000b).  

However, flooding can be helpful for human actors, benefiting from the same productivity 

that nonhuman actors enjoy, since flooding is being used for agricultural purposes too 

(Huijbens & Pálsson, 2009). Nevertheless, flooding episodes can be detrimental for 

nonhuman actors, especially for certain flora and fauna, that can get washed out through 

those episodes (Kooistra et al., 2008). In any case, flooding events are normal and desirable 

for both human and nonhuman actors, but flash flood events tend to be destructive for both 

parts of the entanglement (J. Holden et al., 2004; Lane, 2001; Zedler & Kercher, 2005). 

Wetlands have been considered to be an important issue aiding when dealing with flash 

flooding events, since the main runoff can be intercepted by the wetlands and being steadily 

released downstream, regulating discharges (Mitsch & Gosselink, 2000a, 2000b; Ogawa & 

Male, 1986).  

Moreover, wetlands are likely to slow down the water flow velocities of flooding episodes 

(Koskiaho, 2003). The position of the wetland in relation with the flood stream is also 

relevant, since the geomorphic position of a wetland can determine its flood mitigation 

properties.  

Furthermore, the strategical setting of nonhuman actors can effectively regulate the emergent 

properties of flooding events; since human actors have a significant impact on the way floods 

occur through land management techniques that influences those. For instance, the drainage 

of wetland communities through ditching, has been a common practice to deal with floods, 

since the “lowering of the water table increased short-term (storm-event) water storage and 

made the runoff response to rainfall less sensitive” (J. Holden et al., 2004, p. 104). The 

increase of ditch density was seen as positive towards holding flooding events (J. Holden et 

al., 2004).  

Indeed, drainage could have an initial effect on the decrease of watershed flooding, but for 

the long term, the general effect is related to an increase of detrimental flooding patterns 

(Soderqvist et al., 2000). In this sense, peatland dewatering involves the subsidence of the 

soil matrix and the decomposition of the peat, increasing bulk densities and the capacities of 

holding water due to organic matter loss, making the wetland less capable to retain water, 

more susceptible to erosion, which generates a catchment behavior towards flashy floods (J. 

Holden et al., 2004).  
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 Soil entanglements 

Entanglements of human-nonhuman actors regarding wetland soils are crucial, since they 

usually emerge into soil qualities that either promotes or hinders the development of wetland 

communities. In many cases, wetlands present very characteristic soils that are affected by 

temporal or permanent waterlogging, resulting in a deposition of biomass which tends to 

partially decompose, or where the decomposition of plant tissue has not started 

mineralization processes that requires aeration (Mitsch & Gosselink, 2000b).  

This type of soils are usually referred as Histosols, which occupy 1% of Earth’s soils; yet, 

despite their feeble global presence, subartic and boreal Histosols store between 15 to 30% 

of the Earth’s soil carbon (Limpens et al., 2008). The anoxic and hypoxic conditions reduces 

considerably the rate of mineralization and decomposition, which builds up as the organic 

content of the soil, that tends to be usually very high in Histosols (Arnalds, 2015; Óskarsson 

et al., 2004).  

According to the soil classification of the Agricultural University of Iceland (AUI), Icelandic 

Histosols can reach more than 20% in organic carbon content (Arnalds, 2015; Arnalds & 

Óskarsson, 2009), and usually their bulk density goes way below 0.1 gm/cm3 (Brady & Weil, 

2010). The organic soil content is especially important for issues such as the increase in 

water retention capacity, which is highly important for flooding, and  the formation of soil 

colloids which bind together the soil particles, providing structure integrity (Brady & Weil, 

2010).  

Those structural characteristics allow wetlands to be considered as sediment retention 

bodies, in which both soil deposits and nutrients are retained within them. This prevents 

material loss and the discharge of soil to water streams, which can generate eutrophication 

events (Foote, Pandey, & Krogman, 1996; J. Holden et al., 2004; Mitsch & Gosselink, 

2000a; Zedler & Kercher, 2005).  

However, those Histosol properties can be disturbed with certain human-nonhuman 

entanglements, such as the ones generated through agriculture or infrastructure development. 

Indeed, overgrazing or drainage for agriculture or infrastructure development wipes away 

the waterlogged conditions of the soil, aerating it and starting mineralization processes that 

disrupt the structural cohesion of soil colloids by reducing the soil organic content and can 

trigger soil erosion processes (Óskarsson et al., 2004).  

Soil erosion is a common ecological hazard for many regions of the world, including the 

arctic and sub-arctic (Arnalds, 2015; Arnalds et al., 2001). Drainage of wetland 

environments is usually related with soil erosion processes related with sediment dispersal 

through runoff (Arnalds et al., 2001; D’Odorico et al., 2010; J. Holden et al., 2004), wind 

erosion once the sediment is dry, subsides and is exposed to weathering (Foote et al., 1996; 

Zedler & Kercher, 2005), and peat landslides caused by removing the underlying support 

through artificial drainage ditches (J. Holden et al., 2004; Warburton, Holden, & Mills, 

2004).  

In this sense, wetland drainage can lead to sediment loss, annihilating wetland functions such 

as nutrient and sediment retention and the release of carbon stored in wetland soils 

(Óskarsson et al., 2004). Likewise, adverse effects can occur when a wetland accumulates 
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too much sediments produced by human activities, through siltation of upper waterways due 

to poor agricultural practices or runoff from rainfall, since the storage of sediments can raise 

the surface elevation to the point where the wet surface from the wetland disappears (Foote 

et al., 1996).  

 Carbon cycle entanglements 

Perhaps the carbon cycle entanglement is the clearest example of the hyperobjective status 

of wetlands, i.e. as local entanglements that have an impact on global ones (Arnalds & 

Óskarsson, 2009; Morton, 2013; Óskarsson et al., 2004; Wöll et al., 2014). Furthermore, the 

carbon cycle has been one of the main drivers for ecological restoration of wetlands, aside 

from the habitat restoration directed to flagship species such as the waterfowl (Óskarsson et 

al., 2004; Robertson, 2000).  

Indeed, one of the most important functions of wetlands communities is their key 

contribution to carbon cycle through the transformation, storage and release of carbon 

compounds (Joseph Holden, 2005; Limpens et al., 2008; Mitra, Wassmann, & Vlek, 2005; 

Mitsch et al., 2013; Mitsch & Gosselink, 2000b; Sitch et al., 2003; Whiting & Chanton, 

2001). As part of subartic and boreal histosols, Icelandic wetland soils are extremely 

important for the carbon cycle at a global level (Wöll et al., 2014).  

Therefore, when wetlands are disturbed through draining practices, large amounts of carbon 

sequestered in the soil layers are released into the atmosphere, as an effect of the respiration 

expelled by the decomposition process that was being halted by the waterlogged condition 

(Lal, 2008; Maltby & Immirzi, 1993; Mitsch & Gosselink, 2000b). Those mineralization 

processes start almost immediately after the drainage and the carbon dioxide (CO2) 

emissions can range between 2.5 to 10 t C ha-1 yr-1 (Mitra et al., 2005). In this sense, when 

human actors drain wetlands, the status of those as carbon sinks can shift to carbon sources 

(Lal, 2008). 

 Biological diversity entanglements 

Human-nonhuman entanglements regarding biodiversity are one of the most appreciated 

emergences of wetland communities (Mitsch et al., 2013; Zedler & Kercher, 2005). Usually, 

human actors are likely to be aware of entanglements with vegetation or animals than with 

water or carbon entanglements, i.e. the loss of species diversity and loss of certain flagship 

species is better identified than carbon release or water quality (Mitsch & Gosselink, 2000b).  

In this sense, most of the current propositions that claim for the protection of wetland 

communities is due to biodiversity concerns, such as the habitat restoration for game or rare 

species (Robertson, 2000; Zedler & Kercher, 2005). Thus, in some cases those propositions 

has to do with rather instrumental entanglements, but sometimes the protection of the habitat 

is aimed towards an increased resilience of wetland communities (R. Turner et al., 2003).  

Usually wetland habitats support considerable biological productivity, but even if there are 

cases when these environments are not especially productive (Mitsch & Gosselink, 2000a), 

they usually tend to be the habitat for hydrophyte flora and fauna that can be scarce elsewhere 

(Kooistra et al., 2008). For instance, important plant species for Icelandic human actors are 
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usually found in Icelandic wetlands, such as Eriophorum agustifolium, i.e. cottongrass or 

klófifa in Icelandic, or Carex species, i.e. sedges or starir in Icelanic (Arnalds, 2015).  

However, wetlands usually tend to be more diverse in what regards animals than vegetation, 

due to the high dependence that migratory species establish with wetland grounds (Zedler & 

Kercher, 2005). Hence, wetland habitats are usually linked with biodiversity reservoirs such 

as breeding grounds for migratory bird species, or the ecotones between upland and wetland 

(Tiner, 1999). In the Icelandic context, the habitat of wetlands support breeding bird species 

populations that are considered of international value, being an important stopover for 

migrating bird species (Arnalds, 2015, p. 43).  

Regarding the ecotones, not all the wetlands form them in its transition zones, but conserving 

the length of the edge or an irregular shape will facilitate the creation of the ecotone through 

a maximization of the available edge (Mitsch & Gosselink, 2000a; Tiner, 1999). Usually, 

the conservation of wetland area is tantamount to the provision of biodiversity support, but 

habitat heterogeneity and density is an important factor for the species that need to establish 

transitions between multiple wetlands (R. Turner et al., 2003).  

Yet again, the relations between human and nonhuman actors are highly important for the 

type of emergent biodiversity, and the future of the wetland community is highly dependent 

on which propositions those entanglements push forward. For instance, proposing a 

hierarchy of certain land uses that do not take into account habitat at a landscape level, can 

affect the biological diversity. As an example, the drainage of wetlands can have a negative 

effect on aquatic species richness and diversity, due to the increase of flash-floods, an 

extension of low-water periods due to the decrease of water retention by wetlands and the 

lack of filtration which can increase eutrophication (Laine, 2001). In the Icelandic scenario, 

human actors have raised concern over the future of freshwater fisheries due to wetland 

habitat loss, which is a key factor for healthy populations of freshwater aquatic species 

(Ísaksson, 2002). Thus, only highly inclusive propositions will be able to establish wetland 

community futures that will not only be sustainable, but that will allow proper coexistence 

between actors.  

 Landscape entanglements 

Perhaps one of the most prominent ways through which humans relate with nonhumans is 

through the aesthetic experience of landscape. This also applies for the case of wetlands were 

many of the human relations embedded in wetlands are expressed on terms of landscape and 

aesthetic value (Lothian, 1999; Soderqvist et al., 2000). This relation is usually mediated on 

a visual basis, were the interrelation of humans and non-humans emerge into landscapes 

both viewed and experienced by human actors.  

The fact that nonhumans are viewed and humans are the viewers has been criticized by 

ontological standpoints that go beyond the subject/object dualism, diminishing the crucial 

importance of the visual within landscape itself (Benediktsson, 2007). In this sense, the 

needed non-dualistic ontologies for the generation of holistic approaches to wetland 

restoration would deny the legitimacy of the visual aspects of landscape.  

Nevertheless, the primacy of the visual within the landscape can be maintained from non-

dualistic standpoints, understanding it as a relational space between humans and non-humans 
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(Benediktsson, 2007; Waage, 2010). Landscape, as an emergence co-constructed from the 

relations between humans and non-humans, becomes interdependent, i.e. landscape is 

inherent to humans but impossible without non-humans (Waage, 2010). 

This relational co-construction is the exemplification of the landscape entanglement at work. 

The primordial aesthetic emergence of such entanglement is that of landscape quality, which 

tends to be related with its visual qualities (Arriaza et al., 2004; Daniel, 2001). The quality 

of the landscape is then the result of both bad and good propositions at the core of the 

entanglement, i.e. less integrative propositions will result into poor qualities of landscape, 

while integrative ones will bring positive ones (Emery & Carrithers, 2015; Latour, 2004b).  

The aesthetic judgement over landscape qualities is contingent to the dynamism of social 

reality, meaning that is usually subject to changes in the taste of the social structure (Adorno 

& Horkheimer, 1972; Huijbens & Pálsson, 2009). Landscapes, as the product of the 

confrontation and relation between humans and non-humans, are inherently political. At last, 

landscapes reflect political discussions over the types of co-existence and dwelling 

(Benediktsson, 2007; Emery & Carrithers, 2015). Landscapes, more than the recipient and 

product of aesthetic judgements, are also where the political discussions over the type of 

oikos to live in are fought (Cosgrove, 1984). 

The landscape entanglement considered as a place of political struggle co-constructed 

between humans and non-humans is well exemplified in the Icelandic scenario through the 

scenic consideration of wetlands (Huijbens & Pálsson, 2009). The consideration of 

landscape quality regarding wetlands, as an emergent property of landscape entanglements 

in wetlands is well varied throughout the Icelandic history.  

Indeed, the interpretations of the quality of landscape regarding wetlands have been linked 

with the relations between humans and nonhumans. The different degrees of dependence 

towards wetlands generated views were drained land was aesthetically pleasing, as humans 

actors relied on it for its subsistence (Huijbens & Pálsson, 2009). However, changes on the 

needs and relations between actors lead to the appreciation of restored or pristine wetlands.  

Thus, the perceptions of the quality of landscape are inherently related with the structural 

relations between humans and non-humans. As the main performative relation between both 

actors, the quality of the landscape helps to identify the current relations between humans 

and non-humans. However, the aesthetic appreciation of landscape is co-constructed and 

political, but it can only be ecological if the relations between humans and nonhumans are 

more than instrumental ones (Callicott, 2003). 

 Instrumentality entanglements 

Beyond aesthetic entanglements that identify political and ontological stances, another 

common relation between humans and non-humans is that of the instrumental one (Callicott, 

2003; Huijbens & Pálsson, 2009; Mitsch & Gosselink, 2000b). Both humans and non-

humans tend to seek benefiting relations from each other in terms of the usage of the land 

that they share.  

Human land-use patterns determine the way in which they take benefit of the service offered 

by non-human actors. For instance, the drainage of wetland facilitates oxidation of the 

organic matter and release of nutrients, resulting in substantial increase in biomass 



   

 

44 

production, a prospect that was of interest to the farming community (Arnalds, 2015, p. 167). 

Also, peat soils have been use throughout the history for fuel and horticultural products 

(Mitsch & Gosselink, 2000a). 

Moreover, drained wetlands have been used as a space for infrastructural development, 

housing or forestry (Mitsch & Gosselink, 2000b). Furthermore, wetlands have been both 

restored or created for entertainment purposes, in order to create habitats for hunting 

(Robertson, 2000). However, not only humans benefit from wetlands, non-humans also use 

the habitat created from natural and anthropogenic wetlands in their benefit. Yet, usually 

land-use patterns are thought for the benefit of humans rather than non-humans. 

Perhaps the relations of power between humans and non-humans are best reflected through 

such land-use patterns. Indeed, the emergence of instrumentality entanglement is related 

with such relations of power of the human-nonhuman relation, either in terms of domination, 

symbiosis or co-operation (Adorno & Horkheimer, 1972; Robertson, 2000). For instance, 

land-uses represented by drainage can be seen as an emergence of domination from humans 

to non-humans, while a pattern of flooding can be understood as a co-operation between 

nonhuman and human actors around the place of wetlands.  

 The order of propositions 

All those entanglements only represent the different relations between human and non-

human actors, and the emergences produced by those. Those emergences are produced either 

in terms of the quality of the water, the capabilities of flooding, the state of the soil, the type 

of carbon cycling, the capabilities of habitat, the quality of the landscape or the type of land-

use occurred.  

However, those emergent properties or states define certain aspects of a wetland, but what 

ultimately regulates the present state of wetlands is the hierarchy and prioritization between 

those entanglements. Thus, wetlands are not only co-constructed between humans and non-

humans, but are ultimately defined and outlined by the enactment of the propositions 

defended by each entanglement.  

As seen in the previous chapter, in a decision making scenario, the propositions are the order 

given to those entanglements. For instance, when thinking about wetland restoration 

different types of propositions will prioritize landscape or land-use in front of other 

entanglements such as carbon cycle or flooding. Such ordering and prioritization is natural 

to complex decision scenarios where conflicting demands are present (Hansson, Brönmark, 

Nilsson, & Åbjörnsson, 2005). 

In a wetland restoration scenario, the propositions take a crucial paper, since they outline the 

hierarchy and order of entanglements to take into account for restoring wetlands. Depending 

on how such propositions will be enunciated, different entanglements will be taken account 

into. Again, essentialist propositions will only select and restore according to certain 

entanglements, while existentialist propositions will aim to include as many entanglements 

as possible in their considerations (Latour, 2004b).  

Tradeoffs are at the core of such propositional scenario. For example, when the selection of 

places to restore must choose between aesthetic value or carbon sequestration. Sometimes 

entanglements can be in synchronicity, but more often than not there are conflicts between 
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those (Hansson et al., 2005). The task of holistic approaches to wetland restoration is not 

only to acknowledge as many propositions as possible, but to find means to allow for a 

discussion between propositions, i.e. to find the common ground to discuss about the 

common (Latour, 2014). 

 

2.4 Wetland restoration within infrastructural 

development 

A crucial arena where all such discussion between propositions has been enacted is the 

restoration of wetlands on an infrastructural developmental scenario. Indeed, developmental 

activities involve both human and nonhuman actors, in a process that determine their future 

as working entanglements and communities (Latour, 2004b; Morton, 2013; Robertson, 

2000; R. Turner et al., 2003; Whigham, 1999; Zimmerer & Bassett, 2003).  

The term development is understood here as any change in the living conditions that benefit 

certain entangled objects (R. Turner et al., 2003). However, not all the improvements in the 

living conditions are effectively benefiting everybody, since it is rather difficult and complex 

to enact a Pareto efficient development scheme, i.e. to improve the living conditions of some 

without being detrimental to others (Keohane & Olmstead, 2007; TEEB, 2010). It is within 

the seemingly innocuous development scenario, that the silencing of certain entanglements 

becomes obvious (Escobar, 1996). 

Infrastructure development has been usually performed as a mean of improving the 

livelihood of the community where the development was exerted. However, more often than 

not, the gains for human actors were given at the cost of the detriment for nonhuman ones 

(Keohane & Olmstead, 2007; R. Turner et al., 2003; Walby, 2003). The awareness of 

hyperobjects raised the consciousness that such development is not a matter of zero-sum 

games, since the losses on the ecology side were actually losses on the side of development 

as well, as included in the same community (Russi et al., 2013; TEEB, 2010).  

This generated an awareness of the tradeoffs to be made within the same community, since 

a loss in certain entanglements, such as biodiversity or the quality of landscape, could have 

an effect on the potential benefits of the development (Groot et al., 2007). Before such 

awareness, development was seen as zero-sum game, carrying the growth at the cost of the 

environment, without any aim to repay the cost that using the ecology demanded (Keohane 

& Olmstead, 2007; R. Turner et al., 2003). Thus, developmental activities were benefiting 

from hyperobjects like wetlands at a zero-cost, i.e. not taking into consideration the cost of 

using and changing the living conditions of those communities (Keohane & Olmstead, 2007; 

Latour, 2004b; R. K. Turner et al., 2000).  

The need to take into account the other affected entanglements is the first step to generate 

other hierarchies that are somewhat more holistic and inclusive (Latour, 2004b). Nowadays, 

when developmental activities take into account other entanglements, this leads to the 

compensation of the harms caused to some entanglements for the benefit of others. 

Regarding wetlands, infrastructural developments that disturb them tend to restore and 

compensate for such ecological costs (Mitsch & Gosselink, 2000b; R. Turner et al., 2003).  
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The restoration of wetland bodies is a longed-for shift within the infrastructure development 

scenario, since it opens up the discussion to more entanglements than the mere instrumental 

entanglements of human-nonhumans in wetlands (Latour, 2004b; Robertson, 2000) Such 

opening is related to the increase awareness of the interrelation between humans and 

nonhumans, and that the disturbance of the latter does not come at a free cost.  

However, even if restoration attempts are usually seen as something extremely positive 

amongst those ecologists that care about wetland environments, the ecological throughput 

of restoration can also be put into question (Robertson, 2000). Restoration attempts can be 

exerted in essentialist terms, perpetuating the ontologies that generated the need for 

restoration itself. Those restoration attempts, while being aimed at compensating for 

disturbances of developmental actions, thus bringing a step away from essentialist 

approaches to development, can turn out to be very essentialist themselves. 

In this sense, wetland restoration is not merely ecological and beneficial by nature. The way 

in which it is performed, who is taken into consideration and for whom the restoration is for 

are questions that influence the output of such restorations. As occurred with propositions, 

restorations can be performed in essentialist or existentialist terms.  

 Essentialist takes on wetland restoration 

Wetland restoration performed on essentialist terms occurs when either the focus is placed 

only on some entanglements, or when some actors are left out of the restoration community. 

Most of the current wetland restoration are being conducted on such terms, the most 

prominent ones based on “No Net Loss” policies (Robertson, 2000; Whigham, 1999).  

This sort of restoration is based on sole concept of net stock of wetlands, i.e. maintaining a 

certain ratio in balance between disrupted and restored wetlands. Such approaches have 

become popular both in the United States and in Iceland, where since the 90’s “have become 

a standard feature of most development activities that involve wetland destruction. [...] 

Ecological restoration and mitigation have been offered as the solution to the environmental 

degradation caused by development” (Robertson, 2000, p. 464). 

Indeed, no net loss approaches are basically focused around entanglements of habitat, 

performing restoration based on spatial concepts of area. In this sense, the complexity of 

wetland environments is reduced to issues of habitat. Wetlands that are disturbed are 

replaced elsewhere, restoring the same type of habitat under a new context. Under this light, 

wetlands are exchanged under a single symbol of trade, i.e. that of habitat, completing a 

capitalization of nature which is not precisely in sync with ecological throughput (Robertson, 

2000). 

Restoration is not a mere exchange between places, is not a (re)placement but a construction, 

a production of meaning and significance within a new place (Escobar, 1996; Swyngedouw, 

1999). Either by reducing the complexity of wetlands and interpreting them as 

interchangeable, or by only focusing within the habitat properties of wetlands, a meaning is 

created. Such generation of meaning, performed in the name of ecological restoration, is 

conducted through essentialist and reductionist means.  

Reducing wetland hyperobjects to tradable entities which can be condensed on only one of 

its entanglements impedes proper ecological outcomes. Wetlands cannot merely change 
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place without affecting a myriad of relationships that are viscous and intimately linked with 

the surroundings that are detached or placed into. Truly ecological restoration cannot be 

achieved through essentialist means, yet those are the most common ways of restoring 

wetlands, as represented through “No Net Loss” policies.  

As it has been outlined above, to restore wetlands is a performative act that involves the 

community of actors involved. Within such essentialist approaches to wetland restoration, 

top-down and expert approaches are more likely to occur than participatory approaches. 

However, participatory approaches are not exempt of leaving crucial entanglements out of 

the discussion scenario. 

 Infrastructure development and Icelandic wetlands 

The case of Icelandic wetlands have been mostly subjected to such essentialist restoration 

approaches (Huijbens & Pálsson, 2009; UST, 2005). Prior to the demands for wetland 

restoration, Icelandic wetlands have been subject to the zero-sum game spirit of pre-

complexity developmental scenario. Thus, the agricultural and infrastructural development 

in Iceland preached for the drainage of wetland bodies as means to ensure agricultural 

productivity and infrastructure development (Arnalds, 2015; Huijbens & Pálsson, 2009).  

During almost 45 years – from 1945 until 1990 (Arnalds, 2015) – Icelandic wetlands were 

drained in order to allow for that development, but did not take into consideration other 

entanglements present in wetlands. Such extensive draining practices were heavily 

subsidized by the State, in order to stimulate agricultural and regional development. The 

result was a country with almost all its wetlands drained, with a total length of ditches that 

went up to 30,000km, which is three quarters of the Equator parallel (Gísladóttir, Arnalds, 

& Brink, 2014). 

Even if the Icelandic state supported the drainage to allocate spaces for farming, currently 

less than 15% of wetlands drained are being used for agricultural purposes (Arnalds, 2015, 

p. 167). The rest, was either used for infrastructural development, housing or just as bare 

drained land.  

Such actions supposed a severe landscape impact, as drainages occurred across the country 

whenever humans identified suitable land for farming. The incipient presence of complex 

thinking within science, and intellectual approaches to landscape lead to the demand for a 

better and more holistic treatment of wetlands within the Icelandic scenario (Huijbens & 

Pálsson, 2009). 

Wetlands were no more only spaces for survival or spaces for development, now they were 

spaces to be protected and taken care of. Environmental institutions and experts pushed 

legislations for protecting whatever was left of wetland spaces within the country. In this 

sense, infrastructural development such as road building was enforced to restore and 

compensate for the wetlands that could be disturbing (UST, 2005). 

Icelandic institutions and experts adopted a very similar policy approach to wetland 

restoration as those categorized as “No Net Loss” approaches. Development institutions, had 

to hold a wetland account budget between the wetlands disturbed and the wetlands restored. 

In this sense, if a road building project disrupted a wetland through its processes, another 

drained wetland had to be restored elsewhere in order to compensate for the disturbance.  
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The task of developmental institutions is then to keep a balance between wetlands disturbed 

and restored. The selection of the wetlands to be restored is based on the spatial accounts of 

area disturbed by area restored. However, the Icelandic legislation also includes three 

different types of wetlands within those accounts, i.e. sloping fens, intermittently flooded 

fens and permanently flooded bogs (UST, 2005). 

Restoration is then performed depending on the type of wetland being restored and its 

extension. In this sense, even if this supposes a step forward towards the consideration of 

wetlands, the current restoration policy is very much in line with essentialist types of 

restoration. Entanglements such as carbon, water, flooding, landscape or instrumentality are 

not being considered at all within the decision scenario for selecting a restoration space.  

Furthermore, the selection of such spaces is usually done involving a selection of non-local 

and local actors, which defines the current wetland restoration community. The locals are 

usually consulted for identifying potential restoration spaces, but only the owners of the land 

are being consulted. In this sense, there is an incipient sort of participation within the current 

policy, but only limited to what is considered to be the affected actors of restoration.  

 Existential takes on wetland restoration 

The increasing demand for treating wetlands in a holistic manner has revealed the large 

amount of entanglements that restoration can be performed on (Zedler, 2000; Zedler, 

Doherty, & Miller, 2012; Zedler & Kercher, 2005). The hyperobjectivity of wetlands 

compels to go beyond the mere habitat driven restoration, and restore in terms of carbon, 

water, flooding, soil, landscape and instrumentality (Soderqvist et al., 2000; Zedler & 

Kercher, 2005). 

Considering approaches to restoration that might be open to as many entanglements as 

possible, also means to be open to the participation of the actors of those entanglements 

within the decision of the place to restore. In this sense, existential approaches to restoration 

is tantamount to treat restoration as the building block of a new oikos within which all its 

actors must be represented.  

To restore in an existential way is to treat restoration as a co-performative act between 

humans and non-humans, and precisely one that is never fully completed (Latour, 2004b). 

As it has been outlined previously, ecological outputs of restoration are those that are only 

possible under non-dualistic ontologies and holistic approaches. As such, they can be either 

achieved through central planning, such an expert-based approach, or through participatory 

means (Latour, 2004b). 

Indeed, experts that have the right access and amount to information can eventually propose 

restoration scenarios that will not exclude any entanglement. However, the legitimacy of 

participation tends to work better in conflictive situations, where consensus is not entirely 

given (Gutmann & Thompson, 2009). This tension between expertise and participation is at 

the core of the political struggle of democracy, that ranges between the effectiveness of top-

down decisions to the legitimacy of bottom-up organizations (Berglund, Hallgren, & 

Aradóttir, 2013; Van Reybrouck, 2016; Waage & Benediktsson, 2010). 

An existential approach to wetland restoration should eventually find the balance between 

efficiency and legitimacy, which is precisely achieved by filtering out any proposition that 
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is not conceived to be existentialist, i.e. that does not take into account the whole range of 

entanglements (Latour, 2004b; Morton, 2013). That precisely means to be legitimate enough 

to take in as many propositions as there are out there, but having the expertise to identify the 

essentialism that would shatter the holism of the oikos, e.g. those of Nature or reductionism 

(Escobar, 1996; Latour, 2014; Morton, 2011). 

In this sense, at the core of an existentialist approach to restoration is the discussion of the 

different propositions of each entanglement, i.e. the different order proposed when 

addressing restoration issues. Obviously, previous to any participation approach, the actors 

considered to be part of the restoration community have to be outlined (Latour, 2014). Thus, 

ill-defined concepts of community will result into faulty enactments of participation.  

Moreover, participation itself has been taken as an essentialist procedure by developmental 

agencies (Berglund et al., 2013). The need for rapid and efficient results leads to participation 

processes where the result is more important than the process itself. In this sense, 

propositions are taken in a reductionist way, as statements rather than pro-positions. This is 

precisely the task of existentialist restoration, to stand for the importance of process in the 

building of meaningful relationships between humans and non-humans, on the organization 

of the oikos.  

However, the great obstacle of such processes is that of interdisciplinary communication, of 

finding the common ground of discussion. The issues regarding holistic approaches to 

wetland restoration have to be discussed across multiple entanglements, with emergences as 

different as those of water or landscape quality. There is indeed a challenge in such scenarios 

to bring together multiple disciplines and select the best restoration scenarios according to 

their propositions (Manson & O’Sullivan, 2006). 

Place as a common-ground 

Holistic approaches to wetland restoration through participatory processes have to find then 

common grounds for discussing different propositions. Seemingly incommensurable 

emergences such as those of carbon sequestration and landscape have to be put into the same 

arena to provide spaces for discussion. Being the selection of wetland restoration a highly 

spatial exercise, the concept of place can become handy for bridging those interdisciplinary 

problems (Manson & O’Sullivan, 2006). 

Place is understood here as that space that has gained meaning through the attribution of the 

actors that relate to it (Thrift & Dewsbury, 2000). Spaces for restoration are turned into 

places when the meaning for restoration is attached to them, when propositions for any of 

the entanglements give them meaning as a restored place. In this sense, the discussion over 

the prioritization of different entanglements regarding restoration can become fruitful and 

possible when is performed on terms of significance, meaning and placement.  

Dialogue can become possible between those issues when place is at the core of the 

discussion. The concept of place, for site selection, can then be used to channel the 

differences of each entanglement into a single common arena, i.e. the meaning given to the 

place to be restored. Those constructions of meaning are precisely the propositions 

established by each entanglement. In this sense, the challenge of existential restoration 

approaches is to precisely represent and account for those propositions. 
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The reconstruction of spatial meanings or places has been carried in through participatory 

geographic information systems (Bojórquez-Tapia, 2001; Torquati et al., 2011). The spatial 

entanglements between humans and non-humans can be represented, compared and analysis 

under such frameworks. Discussion can be then visualized and analyzed over the best 

restoration places that account for the least conflict between entanglements. 

Nevertheless, the methodologies used in such tasks have to be chosen wisely, since dualism 

and reductionism can also be present on methodological terms. Complexity decision-making 

approaches have turned to logics other than binary, such as fuzzy logic, in order to account 

for the uncertainty and complexity of such decisions (Deng, 1999; Zadeh, 1965). The usage 

of such fuzzy sets is crucial for avoiding a simplification and reductionism of a complex 

issue. Furthermore, outlining the best places to restore in a fuzzy manner helps to visualize 

the uncertainty and non-dualistic nature of such scenarios.  

The result of such existential restoration approaches is the selection of a restoration place 

that will holistically consider wetland hyperobjects. Furthermore, and if all entanglements 

will have been considered, the outcomes of such restoration might also generate an order in 

balance with the ecology. Yet the greatest problem of such approaches is that they lack a 

coherent methodology to identify the actors of wetland communities, represent the 

entanglements and create spaces where propositions can be heard.  

2.5 Recapitulation 

This study aims to explore whether holistic approaches to wetland restoration are able to be 

pursued under participatory approaches, where all the actors are included within the decision 

of the wetland to be restore. This inherently implies that the current restoration approach is 

not holistic, and this study also will explore the reasons why such approaches are not only 

not holistic but unable to call themselves ecological. The reason for opposing participatory 

to other expert/policy-based approaches is due to the conception of wetlands as hyperobjects. 

Indeed, holism cannot be defended through a monologue when it is assumed that wetlands 

are complex arrangements between tangled humans and non-humans, which cannot be solely 

explained by a single entanglement at a time. Thus, wetlands and their management should 

be open to the actors that conform them, participation being the most widely used channel 

for actors to express their standpoint regarding their community, understood here as the 

wetland itself. 

This expresses a movement from reductionism to holism, in the way in which wetlands are 

addressed and related to. A holistic approach to wetland restoration brings forward the 

humility in front of the complex, since all the recognized entanglements are considered but 

the approach is open to new tangled humans and non-humans that went unnoticed before. In 

this sense, holistic approaches are guided by habits rather than essences, since they are not 

ruled by an essentialism, such as Nature, that predefines which entanglement should be taken 

into account. Wetland restorations, taken holistically, are open to dynamism and process, i.e. 

they are restoration processes rather than restoration acts.  

However, in order to be holistic such processes have to include all the involved actors. In 

this sense, the community of wetland restoration becomes extremely important, in order to 

see which actors are considered part of it or not. Furthermore, the ontological standpoints of 

those actors is also crucial, since essentialist ontologies will not allow for holistic outcomes 
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of any kind of participatory approach. Thus, it is important to assess whether a community 

is ready to engage into holistic restoration, i.e. to see if their standpoints are closer to 

existentialist and non-dualistic ontologies.   

Furthermore, in order to be participatory, wetland restoration processes have to create spaces 

for dialogue. In such spaces, the priorities of each actor can be discussed, arranging the order 

of priority that should be given to tangled humans and non-humans. This study attempts to 

use the concept of place as the common ground for the discussion and comparison between 

entanglements. Moreover, the concept of proposition is considered throughout the study as 

central to participation, since it is where entanglements are prioritized within a restoration 

process. Ultimately, is within propositions that restorations are conducted in holistic or 

reductionist manner.   
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3 Methodology 

3.1 Research design 

The design of the research was based around a case study, as the best option to address the 

research questions of this thesis. The reason for choosing the case study is the 

methodological assumption that, while local processes are singular, they tend to reveal 

general trends (Latour, 2004b; Morton, 2013). Wetland restoration is a complex problem 

that can be addressed firstly on a local basis, using the findings for later research on a national 

basis. Thus, this study was designed as a preliminary research on the possibilities of holistic 

wetland restoration on a local basis, to be latter applied on further studies on a national one.  

 

Figure 2. Graphical representation of the research design for the thesis. 

Epistemologically, the research was conducted under the premise that holistic approaches to 

wetland restoration must be performed on an interdisciplinary basis. Thus, both qualitative 

and quantitative methods were used in order to address the scope of the research. 

Furthermore, the epistemological standpoint of the research, based on holistic approaches to 

wetland restoration, was based on existential and non-dualistic ontologies such as those 

discussed on the previous chapter.  

The whole range of actors were divided in those non-local and local (Figure 2). The local 

ones represented the institutions and development agencies that are enacting the current 

restoration approach. The local ones represented those which are affected by wetland 

restoration endeavors. The participatory process was understood in this research as involving 

the local actors into the decision-making process of the wetland to be restored. The different 
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types of knowledge expected from both type of actors, i.e. techno-scientific for the 

institutions and traditional for the local actors, motivated the separation of methodological 

approaches for the data collection stage.  

The research was divided in four stages, representing each research question (Figure 2). The 

outcomes of each stage were used in the subsequent one, using each question as a building 

block for the following one. The basic and first block of the whole research were the semi-

structured interviews and the group meetings, from which the wetland restoration actors and 

the entanglements that they defended or considered were identified. Since there was a 

considerable lack of information within the local group of actors, an exploratory approach 

was conducted using semi-structured interviews under a grounded theory framework 

(Strauss & Corbin, 1990). 

The second stage of research explored the ontologies present in the discourse of the actors 

were analyzed through a deliberative policy analysis, and an exhaustive coding of the 

interviews (Hajer & Wagenaar, 2003). The extracted datasets were visualized in order to 

ease the analysis of the ontological standpoints of the involved actors.  

The third stage of the research was aimed at representing the identified entanglements on 

each involved actor. The local actors represented their entanglements through participatory 

mapping, since there was no previous baseline data on such accounts. The entanglements of 

non-local actors, standing for the current restoration approach, were represented following 

the guidelines set by the current policy. The representation of each entanglement was done 

on a suitability basis, i.e. mapping those areas that, according to the entanglement, will be 

suitable for wetland restoration. However, following the non-dualistic premises of the 

research, a binary outcome on such suitability was avoided by applying fuzzy logic filters to 

the outcomes. Furthermore, such fuzzy dataset helped to normalize the spatial representation 

in order to be compared in the next stage. 

The fourth stage of the research was dedicated to the exploration of possibilities of dialogue 

between the involved actors, in terms of selecting a wetland restoration site that will take 

into account all the involved entanglements. For this, the ontologies were compared, seeing 

if ontologically, holistic and ecological outcomes were feasible. Furthermore, at spatial level 

the representations of the entanglements were compared to each other, in order to predict if 

there were areas of agreement and consensus between actors.  

 

3.2 Setting the scene 

 The research area 

The study area was located at Bjarnarfjörður, a fjord in North West Iceland in the Strandir 

coast (Figure 3). The area is subject to an ongoing road development project that will affect 

certain wetlands in the area. As occurred with the rest of the Icelandic wetlands, most of the 

wetlands at Bjarnarfjörður were drained during the 20th century. Thus, the road development 

project will affect some of the remaining wetlands in the valley. 
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The road development project was commenced during winter 2015 and is expected to end 

in the summer of 2017. This improvement is set on the premises for regional development 

in the area, which has issues of transportation during the winter months. The traditional 

economic activities on the area are farming, fisheries and forestry. However, an increase of 

tourism has benefited the valley, which has a hotel and a campsite that hosts guests all 

summer long.  

 

Figure 3. Study area 

Furthermore, the area has seen some wetland restoration projects related with road 

development. In this sense, the Bjarnarfjörður valley displays at least five land uses that 

might either conflict or support further wetland restoration processes, i.e. tourism, 

agriculture, fisheries, forestry and already restored wetlands. Since those five iconic land-

uses are characteristic of the rest of the country, the area was seen as a suitable location for 

a case study. Indeed, the tensions and tradeoffs between such land-uses was seen as 

potentially beneficial to stimulate the discussion over wetland restoration in an holistic 

manner, i.e. taking into account the neighboring or already present land-uses.  

 The wetland restoration actors 

The Bjarnarfjörður valley was seen then as a good representation or example of the current 

wetland restoration community. However, in order to assess who were the current 

recognized and unrecognized actors of the Icelandic wetland restoration community, certain 

actors had to be selected as a starting group from which to start the identification process. 

The selection of those actors was guided through three main factors, i.e. (1) relation with the 

local wetland community, (2) relation with entanglements that are related with the decision 

making of wetland communities at a national level and (3) relation with entanglements that 

are primarily sensitive to wetland community but not necessarily related with decision-

making processes.  
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This outlined an arrangement of participants which included all the locals that had a relation 

with the wetland community either through property, use or coexistence with wetlands, as 

long as environmental and project engineers at Vegagerðin (The Icelandic Road and Coastal 

Administration) and different wetland experts from Umhverfisstofnun (UST) (The 

Environmental Agency of Iceland) and Landbúnaðarháskóli Íslands (LBHÍ) (The 

Agricultural University of Iceland), which were counselling Vegagerðin about places for 

being restored.  

This preset was set as the baseline of identified actors related with the wetland restoration 

community. However, according to the working definition of community, the actors of the 

community were those which opinion was taken into consideration for the decision on the 

wetland to be restored. Thus, the process of identification of actors was not tantamount to 

those actors being recognized as part of the wetland restoration community.  

3.3 Existing datasets and official documents 

There were certain datasets already accessible to this study, which were provided by 

Vegagerðin, UST, LBHÍ and Háskóli Íslands. For instance, Vegagerðin provided a list of 

involved actors in wetland restoration, which was used as the starting point for the research. 

Furthermore, the same institution provided crucial datasets for this study such as aerial 

images, in cooperation with Loftmyndir ehf., which consisted of a mosaic of four true color 

images used as a basemap for research in the field. The restoration policy guidelines from 

UST was provided also by Vegagerðin, on a document photocopied from the original (UST, 

2005). 

The wetland dataset on drained and untouched wetlands was collected from the Nytjaland 

database, which extensively accounts farmland and land-use (Gísladóttir et al., 2014). 

Furthermore, a digital surface model (DSM) from the World View dataset was provided 

from HÍ, in order to have a high resolution dataset for the GIS analysis. The rest of the data 

needed for this study had to be either generated through the available datasets or collected 

through a variety of methods described below.  

3.4 Empirical data collection 

The data collection was structured around the classification as either non-local or local 

actors. Thus, the methods used for collecting data for either non-local or local actors varied 

between them. In this sense, the methodological approaches were only differed between 

local and nonlocal actors from the first to the third research state. The data collection on 

those stages was centered on the identification of involved actors, the ontologies they 

adhered to and the entanglements that they defended. Furthermore, the third research stage 

was aimed at representing spatially the findings on the previous stages.  

 Non-local actor’s data collection 

Deliberative policy analysis 

In order to explore the ontologies and defended entanglements behind the current restoration 

policy, a critical policy analysis was performed with the guidelines of deliberative policy 

analysis (Hajer & Wagenaar, 2003). The purpose of the analysis was to collect the data on 
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the ontologies that the policy stood for and the entanglements that it defended. In this sense, 

the deliberative policy analysis was used here as a tool for data collection. This approach 

examines public policy from an ideological or governmental standpoint, rather than from 

approaches based on effectiveness. The analysis was divided into (1) the analysis of the story 

lines, myths and metaphors; (2) the analysis of policy vocabularies and (3) the analysis of 

epistemic figures (Hajer & Wagenaar, 2003, p. 104). 

Group meetings 

The identification of non-local actors, their ontologies and the entanglements defended were 

explored through a combination of deliberative policy analysis and group meetings. After 

the deliberative policy analysis was performed, a group meeting was held at Vegagerðin with 

the engineers and environmental planners involved in wetland restoration. There were three 

actors present at the meeting, i.e. one responsible for the environmental policy at 

Vegagerðin, and two road engineers with experience in wetland restoration. The meeting 

had the aim to check the consistency of the findings of the deliberative policy analysis, and 

to explore the practical ways in which the propositions were embodied.  

Similarly, group meetings were held with the wetland experts at UST and LBHÍ, in order to 

study whether their propositions where in agreement with the current policy. The meeting 

with the experts at UST was reduced to only one actor, since the other one was not available. 

The environmental expert at UST was responsible for the follow-up tasks on the restoration 

policy. The meeting with LBHÍ consisted on two experts on wetland restoration, responsible 

for the selection of wetlands to restore and keeping the annual reports on carbon budget 

regarding land uses.  

The meetings were structured with an introduction of the project and the findings on the 

policy analysis. The meeting attendees were asked to give their views on the current 

recognized actors, and point out whether other actors were not considered on the current 

restoration approach. Furthermore, the attendees were asked to identify the current 

entanglements and to assess whether other entanglements should be included into the 

restoration approach. Attendees were also asked to argue for the importance of certain 

entanglements in front of others, when selecting suitable spaces for wetland restoration.  

Data visualization  

The identified actors and entanglements were visualized in order to ease its analysis and 

comparison with those of local actors. The number of entanglements recognized by each 

actor was used as proxy for their ontological standpoints, i.e. the more entanglements were 

seen as necessary to be included in restoration processes, the closer the ontological 

standpoint was to be existentialist. The visualization was built as a fuzzy function of the 

maximum number of entanglements recognized and the least, creating a membership 

function in which ontological standpoints were placed (Lootsma, 1997). The final 

visualization was created with Python programming language (Python Software Foundation, 

2013). 

GIS representation 

The identified entanglements were spatially represented using suitability analysis 

(Malczewski, 2004). The representation was performed under the concept of place, 

identifying the best restoration sites that will benefit each entanglement as a compensation 
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for the disturbed site. Thus, a GIS analysis had to be performed on the disturbed area, in 

order to account for the state of the entanglements and foresee where those could be restored 

elsewhere. This was done following the methodological procedure on site selection based 

on suitability (Bojórquez-Tapia, 2001; Malczewski, 2004). 

 Local actor’s data collection 

Interviews 

The interviewing stage arranged a total amount of 12 interviewed local actors (Figure 

4Error! Reference source not found.). The semi-structured interviews were usually 

conducted across 30 minutes in which a structure was followed (Appendix A: Semi-

Structured Interview) but that allowed to delve into other questions if those were raised. The 

local actors were interviewed individually rather than in group meetings. The lack of a 

previous body of knowledge called for exploratory methods when addressing the local actors 

studied. Thus, the further identification of actors and entanglements at a local level was 

conducted through grounded theory, which is a qualitative method approach that builds 

theory through inductive instances when the field of research is not particularly well known 

or there are doubts that traditional theory will deal with questions in the field (Strauss & 

Corbin, 1990).  

 

Figure 4. Spatial distribution of interviews conducted among local actors. 

The goal of the interviews was to detect other possible actors that were not accounted for 

yet, and to explore whether the interviewed actors considered itself and others as part of the 

wetland restoration community. The usage of semi-structure interviews was acknowledged 
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as the most suitable way to explore local actor’s ontologies and the entanglements that they 

adhered to. The reason for the usage of semi-structured interviews is that it is a method that 

is widely used within grounded theory approaches to research, where an openness to the 

reality of the field is needed (Haig, 1995; Rennie, 2000). In this sense, the questions asked 

vary as the interview process evolves between actors, which is usually valuable to detect or 

delve into questions which were not considered at the beginning of the research process. 

Thus, since the ontologies and recognized entanglements of the local actors were greatly 

unknown, the usage of semi-structured interviews was considered the best approach to deal 

with unknown issues which are greatly shaped by locals themselves.   

The interviews asked about the identification of entanglements and how the actors valued 

them within the wetland community. Precisely, the interviews delved on the concept of place 

and land-use, in order to explore the ontologies related to them (Latour, 2004b; Massey, 

1994; Morton, 2011). The interviews were recorded with the consent of the interviewee, and 

transcription of the interviews was performed right after they were finished, following the 

methodological recommendations of grounded theory (Strauss & Corbin, 1990). A total of 

15 interviews were conducted, one per actor, which usually took place at each actor’s home. 

Participatory GIS 

Due to the lack of consistent methodologies or frameworks to assess the identification of 

entanglements, to provide a spatial representation of intangible attributes and to identify 

suitable and not suitable areas for restoration, a software was developed to be used as the 

framework for conducting the participatory GIS process (Appendix B: SentVot application). 

Thus, after each semi-structured interview was taken, the interviewee was asked to take a 

small mapping exercise within the mapping software, in order to reflect spatially what has 

been said verbally (Brown & Raymond, 2007; Nold, 2009). 

SentVot was used to collect data on those local entanglements that are either not easily 

representable, i.e. sentimental attachment to landscape, or not available, i.e. local 

management projects that are either not publicly accessible or are not formalized, such as 

personal development plans for the owned land. Two main entanglements were explored 

with SentVot, i.e. landscape and instrumentality. For the outline of the first, interviewees 

were asked to draw with SentVot those drained wetlands which either positively or 

negatively affected the landscape. Furthermore, the depiction of instrumentality was reached 

by asking respondents to identify the land uses in each drained wetland that will be suitable 

or unsuitable for wetland restoration.  
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Figure 5. SentVot welcome screen, with a dialog for the input of the name of the interviewee and 

background information 

This participatory mapping was only conducted with local actors, aiming also to bring up 

the silenced or untreated problems related with the sentiments of the locals that are not 

visible at national level, which is a normal approach in participatory mapping for regional 

development (Brown, 2004; Burgess et al., 2007; Nold, 2009). Thus, the software was named 

SentVot (Appendix B: SentVot application), for sentiment and votlendi – wetland in 

Icelandic –, and lets the user map the areas which are prone to or not prone to restoration, 

and allows to map their feelings towards the area, and areas of conflict where they do not 

want to restore (Figure 6). The software was written in Python (Python Software Foundation, 

2013), using the PyQt wrappers and the PyQgis modules (Quantum GIS Development Team, 

2016) and can be opened in any environment that has QGIS installed (Westra, 2014).  

The application launches with a welcoming window, where the name of the interviewee is 

registered and saved into a Spatialite database (Figure 5), which stores any information into 

spatial datasets with the same data requirements as the nonhuman actor’s datasets. The 

welcoming window is maintained to show the user some background information about the 

project, allowing time for the whole database and the graphical user interface to set up. When 

both the database and the graphical user interface are ready, the welcoming screen disappears 

and reveals the SentVot working space (Figure 6).  

The interviewee interacts with SentVot mainly through the main workspace, in which areas 

are drawn according to the places that are considered prone for restoration or not, according 

to the personal identification of entanglements and propositions. The base map of the main 

workspace consists of an aerial image of high resolution provided by Loftmyndir ehf and 

Svarmi ehf, vector layers displaying ditches from the Nytjaland database, and roads from 

Landmælingar Íslands (Figure 6). The natural image background was selected as the best 

way for the interviewee to locate areas prone to restoration.  

Evidently, the highly technical features of Geographic Information Systems (GIS) in which 

SentVot environment is built upon, could make difficult the engagement of the interviewee 

with the mapping (Abbot et al., 1988; Pickles, 1997; Torquati et al., 2011), generating 

exclusion of actors within decision-making scenarios, instead of the inclusion that SentVot 
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aims to bring forward. In this sense, in order to avoid the rejection of local participants due 

to the complexities of a too technical framework (Pickles, 1997), a user-friendly approach 

was used while generating the software, excluding the technical nuances of GIS 

environments.  

This user-friendly approach was both provided by the graphical user interface and by an 

algorithm that was created for the user to draw over the map in the most natural way possible 

(Figure 6). The algorithm for selecting areas in SentVot allows for a freehand drawing of 

areas, which are either colored in green for areas that are able for restoration and red for the 

areas that are not. After each area is drawn, a dialog in the right side of the main working 

space is revealed with a box to place the reason of the selected area, i.e. the entanglement by 

which the area becomes worthy of being proposed as suitable for restoration, and a box for 

further comments.  

When the selection is saved, the Spatialite database is updated with the new features drawn, 

and with all the comments and selection saved as layer attributes, in order to categorize the 

layers and analyze the data during post-processing. Furthermore, in order to help the relation 

between the interviewee and the software, the author of this study [Victor Pajuelo Madrigal] 

was constantly present while the interviewees were drawing in the map, attending to any 

problem that users could come up with.  

 

Figure 6. Main working space of SentVot, where the interviewee can map the areas that are considered 

to be able or not able for wetland restoration, and the reasons for the selection of each area.  

Once the interviews were taken and the mapping was completed, the post-processing of the 

data began by extracting the entanglements and propositions outlined in the interviews, and 

the areas represented through the mapping process.  
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Data visualization 

The visualization of the datasets extracted from the interviews and SentVot were performed 

in a similar way as the one for the non-local actors. However, it was generated after the 

participatory GIS process, since it provided crucial input for visualizing the datasets. The 

ontologies were visualized as a function of the land use concepts that the actors referred to 

throughout the interviews, which were later coded as either existentialist or essentialists. The 

visualization was performed with Python programming language (Python Software 

Foundation, 2013). 

Suitability analysis 

The suitability analysis for wetland restoration was performed and derived from the results 

of SentVot. The spatial representation of the entanglements at the local community was 

given as a function of consensus across the respondents, following the participatory GIS 

“opinion” maps in which consensus are the result of converging or diverging views across 

certain topics (Torquati et al., 2011). Thus, highly suitable areas for restoration were those 

that accumulated similar views across the respondents, were low suitable areas were those 

in which views were either in conflict or consensually opposed to restoration. 

 Fuzzy datasets 

Each entanglement merges multiple disciplines and outcomes that might not be easily 

comparable between each other. Thus, methodological approaches have to be taken for 

generating spatial datasets that allow for a comparison and dialogue between entanglements. 

In order to be able to compare each entanglement, accounting for interdisciplinary 

approaches and uncertainty, fuzzy datasets were considered as the optimal choice.  

When dealing with complex datasets conformed by mixtures of quantitative and qualitative 

inputs, fuzzy datasets can help to reclassify those datasets for the sake of comparison, 

providing a common language between inputs (Bellman & Zadeh, 1970; Bojórquez-Tapia, 

2001; Isalou, Zamani, Shahmoradi, & Alizadeh, 2013; Zadeh, 1965). Furthermore, 

suitability analysis usually depicts areas which are either suitable or unsuitable, which 

translates to crisp Boolean values of either 0 or 1 (Figure 7). This usually underestimates a 

whole range of values that, while not being completely suitable, they are not completely 

unsuitable (Burrough, 1989). Boolean values are thus appropriate to describe strictly 

dualistic situations, in which if one value of x is not a2 then it’s strictly zero, i.e. there is a 

strict boundary for the positive and negative sets, for the true and the false (Figure 7).  
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Figure 7. Ideal Boolean number of a supposed entanglement with crisp values at either 1, i.e. suitable, 

or 0, i.e. unsuitable.  

Those strict crisp sets are not adequate for inexact situations in which boundaries are too 

vaguely defined, too ambiguous or too general; in those cases fuzzy sets can adequate better 

to complex realities (Burrough, 1989). The definition of the land suitability is not always 

clear and sharp, i.e. “where is the best area to restore a wetland according to the flooding 

entanglement”? The answers to such questions are not strictly defined through a Boolean 

algebra, since the different areas are to a certain degree suitable or not suitable for 

restoration. In this sense, the usage of fuzzy sets is more adequate for those situations, since 

fuzzy numbers operate with degrees of membership of certain values to a number (Verkuilen, 

2005), representing the grade of any value (x) that have membership to a certain set (A) 

(Figure 8).  

Triangular fuzzy numbers (TFN) have been usually used for land suitability analysis and as 

an integration for GIS data, due to the ranging values that can be represented as a function 

of membership to a TFN (Burrough, 1989; Isalou et al., 2013). A TFN is a number such as 

𝐴 = (𝑎1, 𝑎2, 𝑎3), which its fuzzy membership function is represented as (Isalou et al., 2013; 

Kahraman, Ertay, & Büyüközkan, 2006; Mikhailov, 2004; Zadeh, 1965): 

𝜇(𝐴)(𝑥) =

{
 
 

 
 

0, 𝑥 < 𝑎1
𝑥 − 𝑎1
𝑎2 − 𝑎1

, 𝑎1 ≤ 𝑥 ≤ 𝑎2

𝑎3 − 𝑥

𝑎3 − 𝑎2
, 𝑎2 ≤ 𝑥 ≤ 𝑎3

0, 𝑥 > 𝑎3

 

where 𝑎 and 𝑎3 are the upper and lower bounds of the triangular fuzzy number and 𝑎2 is 

the number with the highest membership possible (Deng, 1999; Isalou et al., 2013; 

Kahraman et al., 2006). 
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Figure 8. Ideal Triangular Fuzzy Number used for the reclassification of the spatial representation of 

wetland community entanglements. 

The (x) values in a TFN membership function are placed according to the α-cuts, i.e. 

𝛼𝑇𝐹𝑁<𝑎2 and 𝛼𝑇𝐹𝑁>𝑎2 (Figure 8), going beyond the dualistic representation of Boolean 

algebra were only 𝑎2 will be considered as representative of the function (Figure 8). The 

degree of membership in a TFN is set between 0 and 1, being 1 the complete membership 

and 0 the total lack of membership, generating a range of degrees between 0 and 1 that 

represents that membership degree through the α-cuts. In this sense, α-cuts were used to 

delimit the degree of membership of drained wetlands to each entanglement. The TFN were 

calculated from previously known thresholds of suitability or from data collected during 

fieldwork. The α-cuts of the generated TFN were used to generate the suitability map of each 

entanglement for each drained wetland, accounting for the range of values between suitable 

and not suitable. 

 Measures of consensus between locals and non-locals  

The differences between local and non-local entanglements were given as a comparison 

between the results of the fuzzy analysis. Entanglements were compared between each other 

on the basis of place suitability for restoration, and visualization was performed with Python 

programming language (Python Software Foundation, 2013). The suitable places for 

restoration were those that were in consensus between all the analyzed entanglements 

(Bojórquez-Tapia, 2001). 
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3.5 Data Analysis 

 Non-local actor’s dataset 

The analysis of the data collected from the non-local actors consisted of the analysis of the 

policy, the group meetings and the results of the GIS analysis.  

Deliberative policy analysis 

The current policy guidelines on wetland restoration within infrastructure development 

projects (UST, 2005) were analyzed in the terms exposed above. The main premise through 

the analysis was to identify which ontologies the policy was standing for, and to assess 

whether the ontologies defended were able to cope and sustain holistic approaches to wetland 

restoration. Thus, metaphors and story lines were looked for throughout the policy, aiming 

to identify different ontological standpoints within them.  

The vocabulary used throughout the policy was also analyzed, laying out those concepts that 

were consciously selected by policy makers when referring to wetlands and their restoration. 

More important, the epistemic figures were also identified or outlined. Those figures are 

derived from the Foucaultian framework of governmentality, and refer to the ontological 

standpoints acquired acritically, that develop into certain ideologies that populate policies 

and social discourse (Hajer & Wagenaar, 2003; Waage & Benediktsson, 2010).  

The focus of the propositions of the policy was also noted down. Thus, the outcome of the 

policy analysis was the range of ontological standpoints at the core of the policy and its 

propositions for wetland restoration. Both the ontological standpoints and the propositions 

were compared with the working hypothesis of holistic approaches to wetland restoration 

Group meetings 

The outcome of the group meeting was structured and coded, identifying the leading 

ontologies present in each institution, as well as the entanglements defended. The outcomes 

of such coding were compared with the ones of the policy analysis, in order to identify if the 

position of the institutions was synchronous with the policy being applied. Furthermore, the 

analysis was directed to identify the current entanglements enacted by the policy and its 

components, in order to have a baseline of factors to generate the spatial representation of 

the identified entanglements.  

GIS analysis: spatial representation of identified entanglements 

The current restoration approach was represented mostly by the habitat entanglement. 

However, the flooding entanglement had to be also represented in order to delineate habitat 

boundaries. The three types of wetlands represented were those of sloping fen, permanently 

flooded fen, intermittently flooded fen (UST, 2005). 

The extension of wetlands were extracted from the Nytjaland database (Gísladóttir et al., 

2014). Those wetlands which were at less than 100 meters from the road were selected as 

being within disturbance boundaries. In order to differentiate between the three types of 

wetlands, the spatial calculations were performed, i.e. those of slope and flooded area and 

its percentage. Since the most important driver of the current restoration approach is to 

balance the wetland budget, the area of the possible restored areas had to be calculated too.  
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The slope was calculated from the Word View DEM dataset, turning previously the digital 

terrain model (DTM) into a digital elevation model (DEM). The conversion was performed 

using the SAGA software, included within QGIS (Quantum GIS Development Team, 2016). 

The slope-based DTM filter was used, using a radius of 30 and a slope of 10. This ensured 

that the smallest patches of grass present within drained wetlands were removed, and that 

the average slope could be calculated without interferences.  

The objects that were identified as protruding above the DEM were eliminated using 

Multilevel B-Spline Interpolation (from Grid) (Quantum GIS Development Team, 2016). 

Once the DEM was computed, zonal statistics was used to get the mean slope at each drained 

wetland and within the disturbed area.  

A fuzzy function was established to determine sloping fens, establishing the cut-values 

above 8% as being sloping fen and below that number as not being sloping fen. The 

calculation was based on a python script using GDAL libraries from QGIS (Quantum GIS 

Development Team, 2016). 

The extension of the flooded area was calculated to distinguish between permanently and 

intermittently flooded wetlands. The spatial processing of the flooding extension was merely 

based on DEM-based analysis. Also, vector analysis was used, accounting for the types of 

land use and location of drained and existing wetlands (Gísladóttir et al., 2014). However, 

there was no available existing dataset on delineated floodplains, so one was generated 

specially for this study using historical flood records and measured ones during fieldwork. 

Some approaches to flood delineation and flood hazard include the modelling of floodplains 

through DEM processing, which is a quite accurate methodology for modelling different 

watersheds at the same time without the need of gauging methods (Madadgar & Moradkhani, 

2013; Manfreda, Sole, & Fiorentino, 2008). However, those methods are used usually to 

foresee possible flooded areas, and should not be a substitute of a better sound hydrological 

analysis whenever its possible (Di Leo, Manfreda, & Fiorentino, 2011).  

In this sense, a simple approach to flood analysis was computed from a known water surface 

elevation that was recorded through the period of study. The generation of the floodplain 

took special care of working with a hydrologically conditioned DEM, which was generated 

in the pre-processing phase. The floodplain was delineated through ArcHydro tools within 

an ArcMap environment, more precisely with Water Surface Elevation to Flood tool (ESRI, 

2015). 

The delineated floodplain was overlapped with the current drained wetlands, in order to 

compare the drained area affected by flooding. Having calculated the areas of each drained 

wetland previously, the flooding overlapping polygon was joined to the attribute table of the 

drained wetlands respecting the location features. Then the flooded percentage was 

calculated for each feature of the drained wetlands polygon, i.e. for each drained wetland.  

The fuzzy reclassification was done with a TFN that had the lowest and the highest 

membership at a 0% and 100% of flooded area respectively, as recommended by the buffer 

zones of wetlands allocated in floodplains (D’Odorico et al., 2010). The wetlands that were 

intermittently and permanently flooded were calculated as a function of membership to the 

vector layer generated.  
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In order to estimate the place preference for restoration of the current approach, all the layers 

outlined were combined. An extra layer outlining the spatial extension of all the drained 

wetlands was also added. The disturbed area was sampled in order to foresee which drained 

areas were compensating on habitat and spatial terms.  

Samples were taken on the slope, flooding and spatial types of the disturbed wetland, and 

computed to the rest of drained wetlands. The final layer represented the highest suitability 

for restoration, on terms of compensation, based on habitat and spatial terms. 

 Local actor’s dataset 

The analysis of the data collected from the local actors consisted of the analysis of the semi-

structured interviews and the SentVot results.  

Semi-structured interviews 

The interviews were post-processed and coded according to the entanglements and 

propositions outlined in them. Open coding was used throughout this process in order to let 

the interviews reflect the reality rather than imposing it onto them (Strauss & Corbin, 1990). 

The analysis of the interviews was performed with the aim of exploring whether the 

ontologies and propositions outlined were able to embody holistic wetland restoration 

approaches.  

The propositions and their related ontologies were compared across all the actors in the 

study. The ontologies and the propositions were examined in relation with the ontologies 

needed for holistic approaches to wetland restoration. A database with all the propositions 

was created as the baseline for discussion over wetland restoration, being each proposition 

a request embodied by different entanglements.  

SentVot results and spatial representation of entanglements 

Two main entanglements were recognized by the local actors, i.e. those of landscape and 

instrumentality. The landscape entanglement was considered to be a local one, since it 

involved local communities experiencing their everyday landscape were the restoration was 

going to be performed. This entanglement was spatially represented considering the 

detrimental or beneficial impacts of the different restoration sites for the quality of the 

landscape. However, the landscape is spatial in nature but is not easily spatially represented, 

due to the reason that many of the actors that conform the landscape are rather intangible. 

As a local entanglement, SentVot was used as the preferred methodology for spatially 

representing the landscape entanglement. According to the prevalence of the viewed in the 

landscape (Benediktsson, 2007; Waage, 2010), the representation of the landscape 

entanglement was produced by asking interviewees to identify the areas were restoration 

will have either a positive or negative impact on the landscape. In this sense, the interviews 

that accompanied the participatory GIS process through SentVot, stressed that the selection 

of the areas to be restored should be drawn according to the impacts on the landscape. Thus, 

in order to visualize the intangible aspects of landscape and as a local entanglement, SentVot 

was used to depict spatially those areas which, in the eyes of the interviewee, will have a 

negative visual or positive visual impact.  
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The participatory mapping through SentVot produced a series of spatial data that depicted 

both the areas with a negative impact for the landscape and the areas with a positive impact 

for the landscape. In order to produce a single dataset to represent the landscape 

entanglement at a local level, all the single datasets were combined into a common one. The 

common landscape entanglement database consisted of drained areas with attributes that 

accounted for their positive and negative impact to the landscape. Those attributes were 

normalized and fuzzified, generating a fuzzy layer in which landscape entanglements were 

depicted spatially across the drained areas.  

The entanglement based on land use patterns was also considered to be a local one, since the 

selection of the best areas to restore was conducted based on the land-uses that were suitable 

or unsuitable for wetland restoration. As a local entanglement the methodological approach 

was similar as with the landscape entanglement, i.e. using semi-structured interviews and 

SentVot as the means to spatially represent the entanglement.  

The participatory mapping process also allowed the possibility of giving reasons for 

suitability and unsuitability for restoration based on local land-uses. Thus, when aesthetic or 

visual reasons were not present, different land-uses were identified as the drivers for 

selecting suitable and unsuitable areas to restore.  

All the instrumentality datasets were collected and stored in a common database, were 

conflicting usages were recorded. The suitability for wetland restoration according to land-

use was set on terms of those conflicting land usages, which were normalized and fuzzified 

for their final spatial representation.  

 Assumptions of the spatial representations 

Spatial representations, as depictions of reality, involve certain assumptions and errors that 

must be taken into account in order to assess the feasibility of the results. The representation 

of entanglements in a spatial way is not exempt from those issues. Thus, in each case, certain 

assumptions were taken in order to spatially represent each entanglement: 

Table 1. Assumptions taken for the spatial representation of the entanglements 

Entanglement Spatial Representation Assumptions 

Vegagerðin (Habitat) 

Wetlands 

Wetlands were mostly 

delineated with the current 

Nytjaland database 

(Gísladóttir et al., 2014). 

Flooding Percentage 

The drained wetlands in 

contact with the floodplain 

were computed as 

beneficial, according to 

their total area related with 

the flooded area 
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Spatial extension 

Spatial extension was 

calculated on the current 

outline of drained wetlands 

on Nytjaland database 

(Gísladóttir et al., 2014). 

Landscape 

Visual Impact 

Landscape’s positive and 

negative impact data were 

collected through interviews 

and participatory GIS. The 

drained areas were 

considered as the reference 

of impact, i.e. being the 

wetland either drained or 

restored.  

Common Landscape 

Entanglement 

The final landscape 

entanglement was computed 

by collecting the individual 

results and normalizing 

them 

Instrumentality 

Land use 

Land uses which were 

positive or negative for 

wetland restoration were left 

entirely for the interviewee 

Common Instrumentality 

Entanglement 

The final instrumentality 

entanglement was computed 

by collecting the individual 

results and normalizing 

them 

 

 Graphical comparisons between current and participatory 
approaches 

To account for the differences between current and participatory processes, the communities, 

ontologies and entanglements of non-local actors were compared to those of local actors. 

The comparison was exerted on a threefold level, i.e. comparing the identified actors as part 

of the restoration community, the different ontologies in which the actor based the 

recognition of entanglements taken into account, and the entanglements themselves. Visual 

representations were used in order to graphically represent the differences between the 

results of current and more participatory approaches to wetland restoration.  

Graphical representation of communities and ontologies 

The different outlined communities throughout the semi-structured interviews and group 

meetings were compared to each other, aiming to identify which type of community could 
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support holistic approaches to restoration. Special emphasis was put on the difference 

between the current community and the communities that interviewed actors desired to be 

in. 

The visual representation was done by using circles that represented all the actors included 

in them (Figure 9). Three main circles were drawn, two for humans representing locals and 

non-locals and one for non-humans. Each circle was colored according to the actors included 

within the current restoration approach. Furthermore, other desired communities were also 

represented by including inthe colored circles those actors that were to be included within 

the desired wetland restoration community. The final representation of all the identified 

communities was compared to what could be an ideal wetland restoration communities were 

all the actors are recognized.  

The ontological differences were analyzed comparing the results collected through the 

deliberative policy analysis, group meetings and semi-structured interviews. Furthermore, 

the ontologies present at each actor profile were compared to those ontologies which defend 

holistic approaches, in order to assess whether participatory and democratic approaches are 

grounded on ontologies that allow for those holistic approaches.  

The representation of the ontologies was done in terms on land suitability for locals (3.4.2) 

and in terms of entanglement recognition for non-locals (3.4.1). Fuzzy functions were 

established between the extreme ontologies of existentialist and essentialist, classifying the 

ontologies for each actor between those extremes. The graphical representation was carried 

with polar plots representing each actor’s ontological standpoint, which was colored 

according to its proximity to either existentialist or essentialist ontologies (Figure 9). 

 

Figure 9. Visualization schemes for the communities and the ontologies. The recognized actors are 

colored in each type of community. The representation of the ontologies follows different strategies for 

non-local and local ontologies, i.e. for non-local the divisions in the circle correspond to each recognized 

entanglements, for the locals the divisions correspond to either essentialist or existentialist land uses.  

The non-local ontologies were represented by the fuzzy function of entanglements, i.e. the 

more entanglements recognized the closer value to existential ontologies. Regarding the 

local ontologies, those were visualized as a fuzzy function of recognized essentialist and 
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existentialist land uses, i.e. the more existentialist land uses the closer the ontological 

standpoint will be to existentialism and vice versa. 

Graphical representation of entanglement’s consensus 

The represented entanglements were compared in order to search for measures of agreement. 

The measures of agreement were calculated as a distance between the fuzzy variables of 

suitability for each place or drained wetland, creating pairwise values of Landscape-

Instruments, Landscape-Vegagerðin (Habitat) and Instruments-Vegagerðin (Habitat) 

(Figure 10). The absolute difference between each entanglement’s fuzzy suitability value 

was calculated. When the difference was zero, the entanglements had the same value and 

there was good consensus. Thus, the disagreement between values was increasing as the 

difference approached to one.  

The graphical representation of such consensus values was done through triangular plots 

where the values where plotted in the triangular vertices (Figure 10).  Each triangular vertex 

stood for a pair compared entanglements, and the plot was drawn in 0.1 increments from 0 

to 1. The result is a graphical visualization of the consensus/disagreement status between the 

entanglements for each drained wetland. The closer to the center that the plotted values are, 

the more agreement will exist for restoration at the site, and vice versa.   

 

Figure 10. Visualization for the consensus between entanglements. The fuzzy suitability value for each 

entanglement is used to calculate the absolute difference between each entanglement. The pair 

comparisons are graphically visualized on a triangular plot on an incremental scale from 0 (center) to 1 

(the outermost line of the plot, only represented here until 0.6). The final representation indicates that 

the closer to the center that the point is, the more agreement between the paired entanglements.  

In order better analyze the results, the values of this graphical representation of consensus 

was split by averaging the values of all the comparison per wetlands, creating clusters of 

values at 0.0, 0.1, 0.3, 0.4 and 0.5, being strong agreement, agreement, neither agreement 

nor disagreement, disagreement, strong disagreement. The resulting layers were used to 
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analyze the possibilities of discussion between the entanglements defended by Vegagerðin 

and other the rest of entanglements defended by local actors.  

Generation of the propositional profiles 

Three types of propositions where considered, i.e. the prioritization of non-local 

entanglements, the priority for local ones and a shared priority between non-local and local 

entanglements. The propositions were spatially represented as a weighted overlay in which 

all the representations of the spatial entanglement where multiplied by their priority factor 

and were aggregated. This type of overlay was calculated with Python programming 

language within QGIS, following the methodologies used for weighted overlays in GIS 

decision-making approaches (Eastman, 1999; Python Software Foundation, 2013; Quantum 

GIS Development Team, 2016).  
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4 Results 

The results presented in this study follow the research design proposed above (see section 

3.1). In this sense, this chapter is subdivided in four main subchapters, which address each 

one of the research questions (Figure 11). The first subchapter presents the identified actors 

and the communities that have been outlined by them through the interviews and the group 

meetings.  

The second subchapter depicts the ontologies identified by each group of actors. Such 

ontologies are presented as derived from the identified land-use concepts throughout the 

interviews with the local actors. In the case of the non-local actors, the ontologies are 

presented as derived from the group meetings and the policy analysis. All the ontologies are 

visualized according to either land-use concepts or recognized entanglements, in order to 

depict graphically how those worldviews are formed and understood.  

 

Figure 11. Graphical representation of the acquired results, displaying each type of result as providing 

material to answer the research questions of the study.  

The spatially represented entanglements and the necessary collected data to represent them 

is presented in the third subchapter. Among the entire list of entanglements that locals 

considered, the ones of landscape and instrumentality were the ones chosen for selecting 

wetland restoration sites. For the non-local actors, many entanglements were considered but 

the spatial representation only depicted the habitat, following the guidelines of the current 

policy.  

The last subchapter presents the differences between current and participatory process at an 

entanglement level. The measures of consensus between the spatially represented 
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entanglements are depicted, in order to foresee if a propositional dialogue is possible within 

the current case study. Furthermore, three possible propositional scenarios are outlined, in 

which different wetlands are identified as suitable for restoration according to the current 

and other participatory scenarios. 

4.1 Wetland restoration actors and its 

communities 

The individual and group interviewing identified the current wetland restoration actors. The 

actors were separated into local and non-local ones, identifying Vegagerðin, 

Umhverfisstofnun and certain environmental experts for the non-local ones and the 

permanent or seasonal residents for the local ones (Table 2). 

Table 2. Identified wetland restoration actors.  

 Actors 

Non-local 

Vegagerðin 

Umhverfisstofnun 

Environmental experts 

(LBHI) 

Local 
Permanent 

Seasonal 

 

The actors at Vegagerðin recognized that both Umhverfisstofnun and certain environmental 

experts form part of the wetland restoration community, together with the land owners that 

allow their land to be restored (Figure 12). Similarly, Umhverfisstofnun and environmental 

experts consider that the decision should be made by themselves, Vegagerðin and the local 

actors that provide the land to be restored. However, they introduced non-human actors that, 

even if they do not have a voice to be considered, have to be taken into account (Figure 12). 

Actors like birds, soil or vegetation were present through the group meetings with 

environmental experts, which agreed that such actors should be included into the wetland 

restoration community. 

The outlined communities were based on the recognition of different actors as crucial within 

the wetland restoration community. Three main group of actors could be identified, which 

were the local and non-local human actors and the non-human actors. Within the non-local 

actors, two types of community were identified, i.e. the current and the desired one (Figure 

12). The current wetland restoration community is formed by the aggregate types of 

community of the current involved actors, i.e. Vegagerðin, UST and other environmental 

experts. Within the current approach, UST sets the guidelines for restoration, the 

environmental experts select the adequate restoration sites and Vegagerðin follows and 

executes the recommendations.  
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In this sense, the community recognized by Vegagerðin involved the non-locals responsible 

for the restoration, i.e. Vegagerðin itself, UST and some environmental experts, and the 

locals whose land had to be restored (Figure 12). The type of restoration community depicted 

by UST and other environmental experts involves those non-locals depicted by Vegagerðin, 

which includes them too, and the very same locals outlined in Vegagerðin‘s community. 

However, both UST and the environmental experts community considered one more type of 

actor, i.e. those non-humans involved in the restoration process: soil, water, etc.  

Altogether, the current approach leaves out of the community those locals who do not own 

the land where the restoration occurs, and the non-human actors that are not considered under 

the current policy. As will be shown later on, the current practices of restoration only 

consider the habitat entanglement for selecting suitable restoration sites (see section 4.2). 

 

Figure 12. Representation of the actors considered as part of the wetland restoration community by 

different sets of actors. The shaded circles represent the recognized actors as part of the community, 

while the unshaded circles represent the unrecognized actors. The dashed box corresponds to the 

current wetland restoration community. 

The only non-locals that desired another type of community where those of UST and the 

other environmental experts, which suggested that restoration communities should be 

expanded to other local actors and non-human ones (Figure 12). They stressed the 

importance of conducting wetland restoration in “more than habitat terms” (Environmental 

experts group meeting) or “involving other factors when selecting restoration sites, such as 

carbon sequestration tradeoffs” (UST group meetings). However, as they recognized, “for 

the time being it is enough to restore at least what is disturbed, even if only certain factors 

are considered” (Environmental experts group meeting). 

Within the local recognition of wetland restoration communities, both seasonal and 

permanent residents were considered. There were two main type of communities outlined 

through the interviews, i.e. one which was similar to the one proposed by Vegagerðin and 

one which was closer to the desired communities from UST and other environmental experts 

(Figure 12). Indeed, some of the respondents considered that wetland restoration had to be 
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restricted to non-local entities and those affected by the restoration. As one of the 

respondents put it: “it is not necessary to involve other inhabitants over the decisions on my 

land” (Interviewee n.10). Furthermore, other interviewees considered that they “had not 

much to say in such tasks, which should be left to the experts” (Interviewee n.11).  

Within the same line of thought, some locals accepted that wetland restoration community 

should include the competent institutions and the involved locals, but the nonhuman actors 

should be relegated to the needs of the locals. As they put it, “when thinking about 

restoration, the priority is of humans not of animals, restoration should always respect 

humans first” (Interviewee n.9). In this sense, non-humans were not considered for such 

local actors as a crucial part of the wetland restoration community.  

On the contrary, some local actors expressed that not only the non-locals, but all the locals 

and some non-humans must be included within the wetland restoration community (Figure 

12). In this sense, they draw a very similar type of wetland restoration community as the one 

outlined by the desired communities of UST and other environmental experts. For instance, 

some interviewees pointed out that “institutions should not only consider their objectives, 

but also other local people living here that might be negatively affected by restoration” 

(Interviewee n.2). Locals were referring to the fact that some restoration might affect other 

land-uses such as agriculture. 

They also considered the necessity of involving the local actors in decisions that might affect 

the whole valley, pointing to the fact that they “did not even know that there were already 

some restored wetlands in the area” (Interviewee n.3). When speaking about the non-human 

actors to consider when restoring wetlands, some locals paid special attention to “the 

creation of necessary conditions for wetland birds, perhaps setting restoration spaces where 

they cannot be disturbed” (Interviewee n.3). They pointed out that such non-human actors 

must be taken into consideration when restoring wetlands, i.e. they must be included into the 

wetland restoration community.  

The interviews and the group meetings revealed that there are basically four types of 

community at play, i.e. (1) integration of non-locals and part of the locals, (2) integration of 

non-locals, part of the locals and part of nonhumans, (3) integrating both non-locals and 

locals, (4) integrating non-locals, locals and part of nonhumans. From those four types of 

community, the second one is the current working wetland restoration community. The other 

three are conceptions of communities which are not currently operative, but which suggests 

different integrations of unheard actors.  

In order to explore which types of ontologies lie behind all those actors and their 

communities, the next subchapter will depict the results of the group meetings and semi-

structured interviews to reveal such world views. 

4.2 Current ontologies at play 

This subchapter presents the ontologies present with each group of actors, i.e. the local and 

the non-local ones. The ontologies from the local actors were derived from the coded 

interviews in which certain types of land-uses were identified as being either essentialist or 

existentialist. Thus, the section regarding the ontologies of the local actors is structured with 

an account on their relation with wetland restoration and wetlands, as long as the 
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identification of ontologies and entanglements through the coding of the interviews related 

to those relations. On the contrary, the ontological standpoints from the non-local actors are 

presented as an account on the number of entanglements that each actor considered as crucial 

for wetland restoration. However, the policy analysis is also presented identifying the 

entanglements and ontologies recognized there, and compared to the entanglements and 

ontologies identified through the group meetings. 

 The ontological standpoints of local actors 

Beyond identifying other actors and their communities, semi-structured interviews were 

used for depicting the recognized entanglements and the leading ontologies for each actor. 

In order to outline such concepts on a public that is not expected to be expert on those, 

questions had to be asked indirectly about their relationship with wetlands and the type of 

human/non-human relations they identified.  

Thus, this section will depict the relationships with wetlands and wetland restoration 

accounted by the actors, the entanglements that they recognized and how ontologies were 

derived from the concepts that actors used during the interviews. Furthermore, the ontologies 

are graphically visualized in order to help the later interpretation of the results.  

Relationship with wetland restoration 

Since the wetland restoration was linked to the improvement of the road at Bjarnarfjörður, 

pointed at the meetings that Vegagerðin hosted in order to inform and hear the opinions of 

the locals. Interviewees suggested that the initial plans of the construction of a new road at 

Bjarnarfjörður were extremely different from the final and currently implemented plans, 

which were mostly influenced by the traditional and regional knowledge of local actors. As 

stated by some of the interviewed actors, “the plans of Vegagerðin were to cut through the 

valley and build a bridge over the major wetland in the area” (Interviewee n.2).  

In this sense, at an initial stage of the planning, the road had to cut through the major part of 

the still-present wetlands. The locals urged to communicate to Vegagerðin authorities that 

the point at which the bridge was to be built “was prone to flooding and the peat was certainly 

too deep for any sort of bridge construction” (Interviewee n.3). As some locals stated, “at 

the beginning they did not listen much to us, but when they brought their machinery and saw 

how deep the wetland was, they started to take us seriously” (Interviewee n.2). Due to the 

insistence of some of the local actors and after several meetings, the locals proved their point 

and the alignment of the road was moved to another location.  

The new planned road was still disturbing some wetlands (Figure 3), but it satisfied the need 

of both locals and the engineers at Vegagerðin. The reasons for the insistence of the locals 

to change the road was not entirely related to wetlands, but to road security and convenience: 

“we feared that the flooding will take the new bridge out, and also the people living at the 

south of the road will have much more difficult access to the new road if the bridge could 

not be closer to them” (Interviewee n.4).  

Nevertheless, others pointed at the importance of wetlands in the changing of the road: “of 

course, the old planned road would have destroyed much of the wetlands present at the 

valley, so is better now that we have less impact” (Interviewee n.3). The new road still bears 
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an impact with wetlands, yet the need for a better infrastructure outweighs the environmental 

costs: “there will be an impact, but we really need a better road for winter” (Interviewee n.3). 

Indeed, the road at Bjarnarfjörður was mostly closed during the winter, and many of the 

locals needed to travel daily to nearby towns for work, education or basic grocery purchases. 

With the road closed, “the only opportunity to access to the other villages was through a 

secondary road which is not easily drivable in winter conditions” (Interviewee n.4). Thus, 

road improvements are a vital part on the existence and survival of rural communities, and 

it is not surprising that locals are willing to accept worst conditions in the form of either 

environmental or social disturbances, if roads are guaranteed to be improved.  

When asked about the restoration of wetlands after the road projected at Bjarnarfjörður, most 

of the local actors did not see the disturbances of the wetland to be of a great extent, but 

agreed that any disturbances should be compensated elsewhere. As put by some of them, 

“the impact on wetlands should be compensated, but the impact now is way lesser than it 

was with the first plans” (Interviewee n.3). Others even denied that there was any disturbance 

at all: “personally I cannot recall any wetland there where the road goes now” (Interviewee 

n.5). While others even did not think in terms of disturbance and restoration, since “the 

priority is the safety and the security of the road, I do not see disturbance of wetlands as a 

problem if we get better roads and we should concentrate on security rather than restoration” 

(Interviewee n.11). 

Regarding their participation into wetland restoration, local actors answered that 

“Vegagerðin has not asked us yet about this” (Interview n.3). They pointed at other 

restoration processes occurred at the valley: “there were some wetlands restored six years 

ago, as a compensation for disturbed wetlands after the construction of the Þröskuldar road 

between Breiðafjörður and Steingrímsfjörður” (Interview n.4). The restoration took place in 

land owned by Framnes and Kaldrananes II. The wetland restored at Framnes was well 

known across the community, but some did not know about the existence of the restored 

wetland closer to Kaldrananes II (Figure 17), and even proposed it as a suitable site for 

wetland restoration. When told that the wetland was already restored, interviewees argued 

that “usually only the owners of the land are asked for the restoration, so if it ocurrs when 

we are not around and they don’t tell us about it, we will never know” (Interview n.6). 

Relations with wetlands 

Semi-structured interviews also served to collect data on how wetlands are understood and 

which entanglements are identified. Many of the local actors recognized the great extent of 

wetlands at Bjarnarfjörður before the drainage started. Some were to young but others, “saw 

the drainage happen from the 60s’s onwards” (Interview n.3). When asked about how they 

did remember the wetlands in the valley previous to the drainage, most of them coincide to 

say that wetlands were really hard to cross, even “cattle will get stuck deep into the wetland” 

(Interview n.3). Yet they did not consider this a negative issue, at least the local actors that 

were actively participating in cow farming, since they remembered it to be fun to jump across 

the wetland, since “it was like an elastic mattress” (Interview n.1).  

They remember wetlands to be a source of insects which meant that “going out to the 

wetlands was equivalent of getting wet and attacked by flies, which was not bad, it was just 

the spirit of the time” (Interview n.1). Moreover, they revealed certain relations between 

wetland objects which depicted the inner complexity of wetland environments. For instance, 



   

 

79 

when asked about what the decrease in flies was related to, most of the interviewees related 

it with a decrease of fish and birdlife: “after the drainage, there was less insects and less food 

for fish and birds, so they decreased in numbers too” (Interview n.1). The fact of the decrease 

of fish life was used in the subsequent interviews, but respondents came up with different 

theories regarding the decrease of life at the river, linking it with the decrease in water 

temperature, since “the water now travels much faster from the upland to the lowland 

through the system of ditches, making the river much more cold than before” (Interview 

n.6).   

This recognition of the interdependence between different objects, e.g. birds, fish, insects, 

affected by human land-use changes reinforced the presumption that the local knowledge 

tends to be rather complex and very close to ecological observation. As expected, not all the 

interviewees were able to reflect at that level over the different entanglements, even if they 

did bestow certain values to wetlands. The respondents also identified certain drops in the 

soil elevation, stating that “before the drainages, the wetlands used to be much higher above 

the water of the river, now the drained wetlands are below that point, almost at the river 

height” (Interview n.2).  

Furthermore, the flow rate at which water travels from the upland to the river was outlined 

by few respondents, alluding that “water flows much faster now through the ditches and into 

the river” (Interview n.7). Others even recognized other soil erosion problems: “after the 

drainage the flushing of soil seems to be faster, before stayed through the wetland, now 

washes through the ditches” (Interview n.8). Some local actors exhibited complex 

understanding of non-local processes related to wetlands such as carbon cycling: “and of 

course, wetlands are very important for climate change, so their restoration is necessary” 

(Interview n.1). 

Thus, local actors could identify wetland entanglements related to water, soil or fauna, but 

the entanglements that were most common were those of landscape and instrumentality. 

Every respondent could relate to the “beautiful glance of wetland birds and vegetation” 

(Interview n.1) or the “usage of wetlands for human survival” (Interview n.11). When 

addressed over the entanglements that they will consider for restoration most of them 

admitted that “will let the ecological experts with vegetation, fauna or soil, but that for [them] 

is better that the restoration is done where it can be beautiful and respects the use of the land” 

(Interview n.6). 

Therefore, the main two entanglements that local actors will consider for restoration are 

those of landscape and instrumentality. However, they identified many other entanglements, 

but felt that experts should decide over those. The range of entanglements that were outlined 

was not representative of the complex ontological setting of the local actors. In this sense, 

the land-use concepts coded through the interviews were used here as a proxy for their 

ontological setting, which is discussed in the next lines.  

Outline of ontologies from land-use concepts 

The interviews were coded to narrow down those land use concepts that exhibit certain take 

on world views. Following the scission between existentialist and essentialist ontologies, 

two main conceptual worlds were drawn: those who view wetland communities in an 

essential manner and those who view them in existential manner.  
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In practical terms, the essentialist group pointed at to a hierarchical survival of humans from 

nature, while the existentialist group understood the interobjective relations between humans 

and nonhumans and search for balanced relations on its land usage practices (Table 3). The 

open coding used throughout the interviews identified certain land use concepts which 

categorize into axiologies of either coexistence or dominance, which displayed the 

ontologies at play within the local community (Table 3).  

Table 3. Distinction of local actors between essentialist and existentialist approaches to wetland 

communities. 

Ontological Group Axiology Land use concepts 

Essentialists 

DOMINANCE 

Humans have to make use of 

nature for its survival, i.e. 

nature has to be dominated 

Profitability 

“Beyond any other 

consideration, land should 

be profitable for humans to 

live there” (Interview n.11) 

Wasteland / Loss of 

traditional knowledge 

“Wetlands are no use for 

transport or agriculture, and 

must be drained for human 

use” (Interview n.10) 

Utilitarian priority  

“The first priority are the 

lives of humans, and land 

should be used for that” 

(Interview n.7) 

Survival skills 

“Communities could not be 

created without the drainage 

of wetlands, the drainage is 

what makes possible to 

survive here” (Interview 

n.9) 

Existentialists 

COEXISTENCE 

Humans have to coexist 

with nature for survival, a 

certain balance has to be 

Balance 

“Everything is about 

balance, the birch forest, the 

wetlands, the grasslands, all 

is related” (Interview n.3) 
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reached between humans 

and nonhumans 

Community / Traditional 

Knowledge 

“The community is the 

common planning is 

essential, as the knowledge 

of how the valley was and is 

supposed to be” (Interview 

n.1) 

Care 

“We must together take care 

for ourselves and nature out 

here, help it for helping us” 

(Interview n.6) 

 

Wisdom of living (e.g. 

Greek φρόνησις) 

“To live together in a 

community, with the trees, 

the wetlands and the 

grasslands, respecting life 

and ourselves” (Interview 

n.2) 

 

 

The land use concepts related with the essentialist group tended to be based on profitability, 

i.e. the conception of wasteland and the consequent loss of traditional knowledge, a 

utilitarianism based on the ontological priority of humans and acknowledged skills for the 

survival in harsh environments (Table 3). On the contrary, the existentialist group tended to 

have land use concepts based on the balance between nature and humans, the conception of 

diverse spaces understood as a community, preserving the traditional knowledge, concepts 

of care for the land, as well as its humans and nonhumans living in it, and an acquired 

wisdom for living in community, understood as skills for collective or community living 

(Table 3).  

Within the essentialist ontological standpoint, concepts such as the one of profitability are 

related with an understanding of drained wetlands as a place to be profitable for human 

needs. In this sense, essentialist standpoints consider that wetlands are not more than a 

wasteland, i.e. a place that should be better put to the service of humans, relating it with the 

aforementioned utilitarian priority of wetland spaces. The conception of wetlands as 

wastelands is also related with a loss of traditional knowledge, since wetlands have been 

used as a source of food and fuel for humans. Moreover, the drainage of wetlands is defended 
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from an essentialist standpoint with the concept that wetland draining consists a matter of 

survival for local communities. This tends to be the major cause of essentialist standpoints 

on seeing wetland restoration as an attack towards regional development and subsistence.  

On the contrary, the existentialist standpoint is centered around concepts such as balance, 

which grants importance not only to the wetland itself, but to the whole environment that 

surrounds it. The concept of community is crucial from the existentialist standpoint, since 

the knowledge on the local issues, such as the different approaches of dealing with wetlands, 

generate communal bonds of attachment with the place. Usually, those bonds are 

transformed both into traditional knowledge and a consciousness for care of the environment 

surrounding the community. This generates a sort of wisdom towards a life in community, 

of which nonhumans are considered to be part.  

Visualization of the ontologies 

The identified ontologies were visualized using the land-use concepts as a proxy. The 

visualization of the ontological setting of each actors was performed as a fuzzy function of 

the land-use concepts that they exhibited throughout the interviews. Thus, the usage of the 

whole essentialists concepts will classify the actor as being essentialist and vice versa.  

The resulting visualization represents the whole ontologies that the interviewed actors hold 

onto, according to the interviews and the results of the fuzzy function (Figure 13 and Figure 

14). Each circle represents an interviewed actor, with the existentialist concepts placed above 

(A – D) and the essentialists below (E – H) (Figure 13). The color scale represents the 

fuzziness of the ontological setting, being pure green a depiction of pure existentialism while 

red a portray of pure essentialism. All the other ontological settings placed between pure 

existentialism or essentialism were calculated as a fuzzy function between those two 

extremes (Figure 14). 

The results showed that the division between existentialists and essentialists is not strict, i.e. 

land use concepts from both ontologies were used and practiced by some interviewees, 

meaning that the binary and dualistic concepts are never as static as they might seem (Figure 

13). In this sense, the worldviews of local actors, either closer to essentialist or existentialist, 

fluctuate towards either dualistic essentialism or monistic existentialism, but are rarely 

purely essentialist or existentialist (Figure 13).  

This can partially explain why some local actors with apparently existentialist and 

integrative approaches, can act in essential and dualistic ways, i.e. why seemingly 

existentialist approaches can enter into patterns of dominance. For instance, from the 

interviewed local actors, only one of them was purely existentialist, meaning that the 

respondent defended only existentialist land use values (Figure 13). Likewise, only two 

actors were purely essentialists, i.e. they did not take into account existentialist land uses and 

only practiced essentialist ones (Figure 13).  
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Figure 13. Land use concepts bestowed by interviewees. Each polar plot represents the land use concepts 

used by each interviewed local actor. The scale color represents the tendency towards pure essentialism 

or pure existentialism. The concepts are coded as A: Balance, B: Community, C: Care, D: Wisdom, E: 

Profitability, F: Wasteland, G: Utilitarian, H: Survival. 

It was remarkable that up to four respondents shared all the identified existentialist land use 

concepts, but also adhered to essentialist concepts such as “profitability” or “utilitarian” 

(Figure 13). Still, they were considered closer to existential ontologies, since they accounted 

for two more existential land use concepts than essentialist ones (Figure 14).  

However, concepts such as “profitability” or “utilitarian” are opposed to those of “balance” 

and “care”, yet they are all acknowledged at the same time between four interviewees. For 

instance, conceptualizing that land uses should be “balanced” between humans and 

nonhumans, is contradictory with land uses that prioritize the “profitability” of the land for 

human actors. Likewise, land uses that stimulates the “care” for wetland communities as a 

whole, do not go in hand with “utilitarian” practices in which the care is placed only in the 

actors that benefit humans.  

Those contradictions are partially explained with the importance of place given in local 

actors’ account for their land-use, which places their attention to land-use at a regional scale 

rather than at a global scale. Obviously, there are some exceptions where the global processes 

within wetland communities are either clearly known, not known or avoided, such as in the 

pure essentialists or existentialists, where those contradictions are not shown (Figure 13).  
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However, regional realities show complexities that go beyond any binary classification, 

making clear that reality usually escapes any sort of pre-established framework, making it 

complex and contradictory. Thus, local actors do think in existential and integrative terms 

about some places, but this is combined with essentialist and utilitarian thinking about some 

other places within the region.  

Putting it plainly, some areas can be thought in balancing and care terms, whereas others in 

profitable and utilitarian. Therefore, the local places of the community become extremely 

important to understand that different worldviews or place-views can coexist not only within 

the same region, but also within the same person, making it partially an existentialist and 

partially an essentialist, depending on where the focus is set (Figure 13).  

 

Figure 14. Predominance of land use concepts represented as a measure of presence of land concepts 

related to each other. Positive values identify a predominance of existentialist concepts, while negative 

ones a predominance of essentialist ones. The α-cut values represent the membership of the interviewee 

to the existentialist or essentialist ontologies. A linear graph depicts the number of essentialist or 

existentialist concepts in each interviewee, and the bar plot refers to the number of interviewees that had 

the same concept predominance values.  

Regarding the other interviewees, two of them adhered at least to one existentialist land use 

concept more than essentialist concepts (Figure 14). One of them considered to acknowledge 

existential concepts such as “balance”, “community” and “care”, and essentialist concepts 

such as “profitability” and “utilitarian”. In this case, the same opposing concepts were 

incorporated, but only leaving the “wisdom” land use concept away.  
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The other interviewee adhered and shared “balance”, “community” and “utilitarian” as land 

use concepts with which constructs its daily life. Thus, there was no contradiction within the 

land use concepts in this case, but only one existentialist concept was used above the 

essentialist ones (Figure 14). In any case, there was no interviewee with more existential 

concepts than essentialist ones, that shared any “survival” or “wasteland” land use concepts. 

There were two respondents which used an equal number of existentialist and essentialist 

land use concepts, and then were classified in between existentialist and essentialist 

ontologies (Figure 13). One of them iterated the same contradictions named before, i.e. 

“balance” against “profitability” and “care” against “utilitarian”. The other maintained the 

“balance”-“profitability” dichotomy, but acknowledged “community” and “utilitarian” land 

use concepts that, even if they represent different ontologies, they address different regions 

of those (Figure 13).  

From the interviewees that were closer to essentialist values, only one of them excluded the 

“wasteland” land use concept, while the other two incorporated them all (Figure 13). In fact, 

the land use concept of “wasteland” was only used by the two interviewees that classified as 

pure essentialists (Figure 13). 

In a nutshell, the ontological standpoints of the local actors are arranged between and at 

ontological extremes. However, a greater number or closer existentialist ontologies exist 

within the study case. Furthermore, the contradictory standpoints placed at the center 

between both extremes can be considered as an exhibition of relativism, since the land-use 

concepts are highly bound to a concept of place which may justify the usage of contradictory 

land-use terms in relation to different place settings.  

 The ontological standpoints of non-local actors 

The ontological settings and the recognized entanglements of the involved non-local actors 

were explored through the policy analysis and the group interviews. The ontologies were 

derived here from both the direct analysis of the policy and the entanglements that non-locals 

related to throughout the group meetings. As a difference than with the local actors, non-

locals were expected to have knowledge of such entanglements, so the group meetings 

focused on the outline of their importance for restoration, which was taken as a proxy for 

the ontological identification.  

Deliberative policy analysis 

The current policy consists on a series of guidelines for restoration that Vegagerðin has to 

comply with, with the help of environmental experts and enforced by Umhverfisstofnun 

(UST, 2005). The policy identifies three types of wetlands in Iceland, i.e. permanent flooded 

bog, intermittently flooded fen and sloping fen. The guidelines establish that wetland 

restoration should be performed on the basis of area disturbed and type of wetland, i.e. if 5ha 

of sloping fen are disturbed by road construction, at least 5ha of sloping fen have to be 

restored elsewhere (UST, 2005). 

The policy addresses what is known as “wetland budget accounts”, or the net balance of 

wetlands disturbed to wetlands restored. Vegagerðin is enforced to manage such accounts 

and keep them positively balanced, i.e. to restore more than disturb. Therefore, the current 

policy only recognizes one type of entanglement, i.e. the habitat or type of wetland. 
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Moreover, another priority is the area disturbed, which is taken as the measure, together 

with the habitat, in which the selections of restoration sites are based upon.  

In this sense, the current wetland restoration policy is currently based on “No Net Loss” 

types of policies, since the goal is to maintain the net area on wetlands between disturbance 

and restoration (UST, 2005). The policy, which is explicitly designed for the activities of 

Vegagerðin, does not include any reference to other entanglements than those of habitat and 

its spatial extension. Disturbance and compensation are seen as interchangeable, i.e. as long 

as the area recovered is greater than the area disturbed, the disturbed area is considered as 

compensated.  

Therefore, since only one type of entanglement is considered, the current wetland restoration 

policy displays an essentialist ontological standpoint. The rest of the entanglements that 

should be present for a holistic approach to wetland restoration are not considered there, so 

they are not practiced through wetland restoration endeavors. In this sense, the leading 

narratives of the policy are not those of securing the compensation in a holistic way, but 

rather to ensure that the net balance of each type of wetland is maintained.  

Recognized entanglements 

The group meetings did not ask indirect questions about the type of entanglements, but rather 

asked directly about which entanglements were taken into consideration for restoration, and 

which ones should be taken into. The group meeting at Vegagerðin gathered the main 

engineers responsible for environmental policy, along with technical workers involved in 

wetland restoration. The meeting consisted of three participants in total.  

The entanglements recognized by each of the actors considered that the current habitat 

entanglement is enough for restoring wetlands. However, some of them argued that 

instrumentality or the land-use relations with drained and restored wetlands should be taken 

into account. Nevertheless, they pointed that the ones which were deciding for the places to 

restore were the environmental experts. 

The meeting with the environmental experts consisted of two biologists which were usually 

given the tasks of finding suitable restoration sites for Vegagerðin. They argued that, due to 

the history of disturbance of wetlands within the Icelandic context, having a policy that 

ensures the restoration is beneficial in itself. However, they pointed at the need for engaging 

into more holistic approaches to restoration, and recognized that including other 

entanglements should be the future of a more holistic treatment of wetlands. They recognized 

entanglements such as water quality, flooding, soil erosion, carbon cycle, habitat, 

instrumentality or landscape. Moreover, they stressed the importance of finding 

methodologies to include such entanglements within the site-selection process.  

The group meeting with UST was reduced to one participant, since the other environmental 

expert was not available at the moment of the meeting. The environmental expert at UST 

assumed that the current policy ensures that at least the same types of wetlands that are 

disturbed are also restored. Furthermore, they also assumed that other entanglements are 

restored under the current policy, even if they are not fully addressed or taken into account. 

Nevertheless, the expert point out the necessity to open up to more holistic approaches, and 

to take into account entanglements such as water quality, flooding, soil erosion, carbon cycle, 

habitat or instrumentality. 
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Identified ontologies 

Since the group meetings provided with a range of recognized entanglements, the ontological 

settings for each non-local actor was constructed as a fuzzy function between those 

entanglements. The ontologies were derived as a proxy of the whole range of entanglements 

recognized. Thus, the highest number of recognized ontologies stood for existential 

ontologies, while the least stood for essentialist ontologies (Figure 15).  

From the whole range of non-local actors that participated within the group meeting, only 

one considered that the whole range of wetland entanglements should be accounted for when 

engaging in wetland restoration (Figure 15). This was considered to be a pure existentialist, 

according to the fuzzy scale calculated for generating the non-local ontological spectrum 

(Figure 16). The actor was part of the environmental experts at LBHÍ, responsible for 

selecting wetland restoration sites.  

 

Figure 15. Non-locals’ consideration of wetland entanglements as a proxy for their ontological 

standpoint. The Greek letters represent each entanglement being α, water quality; β, flooding; χ, soil 

erosion; δ, carbon cycle; Ϝ, biodiversity; ε, instrumentality and η, landscape.  

Following the scale of the ontological spectrum, the UST non-local actor considered that the 

landscape entanglement was not necessary to account for within wetland restoration projects 

(Figure 15). A step down on the scale was reached by another non-local actor from the 

environmental experts, which considered that water quality and flooding entanglements 

were not crucial for wetland restoration, since Icelandic wetlands were not considered to be 

especially relevant in those entanglements.  
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There was no intermediate representation within the ontological spectrum, since three of the 

interviewees were placed at the edge of the essentialist spectrum (Figure 16). Two of them 

considered the same entanglements, i.e. biodiversity and land-use (Figure 15). Both 

entanglements tackled the type of wetland and land-use performed at the restoration site, 

which are the current minimum requirements for pursuing wetland restoration (UST, 2005). 

However, there was a pure essentialist that considered that only the land-use should be taken 

into account when restoring, i.e. that when attempting to restore the only leading variable 

should be the lack of other land uses (Figure 15). All those non-local actors placed at the 

lower range of the ontological spectrum were part of the group interviewed at Vegagerðin. 

Of special interest was that the landscape entanglement was only considered twice, while 

the instrumentality one was considered by the whole range of actors. Thus, the visual, 

emotional and aesthetical impacts of wetland restoration are not as important for non-locals 

as the possible conflicts arising from conflicting land uses within the restoration sites.  

 

Figure 16. Ontological grouping of the non-local actors according to the triangular fuzzy number of the 

number of entanglements considered by each actor.  

4.3 Spatial representations of the 

entanglements 

From the total recognized entanglements through the interviews and group meetings only 

three were considered for spatial representation, i.e. habitat, landscape and instrumentality. 

The reasons for spatially representing only three of the many entanglements recognized are 
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twofold: the locals already outlined that landscape and instrumentality are the priorities to 

be included in wetland restoration, and the habitat stands for the current policy. Then the 

current policy could be compared to other approaches that could include other type of 

entanglements.  

The following pages deal with the results of the data collection for both locals and non-

locals, and then the spatial representation of the entanglements. For the case of the locals, 

the lack of spatial data for those types of entanglements was addressed by the collection of 

spatial data from the software developed (SentVot) for this study, and from publicly 

available datasets.  

The data for the representation of non-local entanglements or habitat entanglements, was 

already available with public datasets, but some of it had to be collected in order to provide 

ancillary data. The habitat entanglement will be referred through the following pages as the 

Vegagerðin one, in order to point at the entanglement recognized within the current policy.  

 Spatial data from local actors 

The results collected through SentVot where processed for spatial representation, displaying 

which areas are suitable or not suitable for restoration according to the issues that were 

treated through the interviewing process. The participation of the local actors through the 

interviews and the software brought up issues regarding the best suitable areas to be allocated 

for wetland restoration according to both landscape (Figure 17) and land-use (Figure 18 and 

Figure 19).  

This baseline data also revealed current conflicts between wetland restoration and land-use, 

which was used to generate the final entanglements of landscape and instrumentality. 

Furthermore, SentVot also helped to outline ancillary data which was taken into account 

when building the spatial representation of the entanglement. For instance, already restored 

wetlands within Bjarnarfjörður were located, but these were not to be found in current 

publically available datasets (Figure 17).  

Landscape raw dataset 

Previous to the generation of the entanglement dataset, the raw data collected through semi-

structured interviews and SentVot had to be analyzed and processed. The spatial dataset 

collected values of suitability and unsuitability for wetland restoration according to the 

visual impact for the landscape. A total of 13 interviewed actors took part in the participatory 

mapping that followed each interview.  

From all the opinions collected, only four drained wetlands, one of which was already 

restored, were widely considered suitable for restoration in order to have a positive impact 

on landscape (Figure 17). However, up to seven drained wetlands were considered across all 

actors to be unsuitable for wetland restoration, which were mostly concentrated over the 

southern banks of the river (Figure 17).  

The majority of positive views, or depiction of suitable areas to restore, were concentrated 

around the areas already restored, within the areas restored and the areas far from farmsteads, 

at the northern end of the river bank (Figure 17). The rest of the drained areas at 

Bjarnarfjörður concentrated opposing views on the positive or negative impacts on landscape 
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exerted through wetland restoration, meaning that there was an equal amount of either 

positive or negative views for restoration on those places on landscape terms.  

On the other hand, the majority of prevailing negative views were placed on farmland or 

closer to farmsteads, since interviewees referred that the cultivated landscape and they 

consider that some of the drained wetland should be kept drained also for aesthetical reasons.  

 

Figure 17. Depiction of the local human actors’ opinion on the suitability or unsuitability of the drained 

wetlands to be restored according to landscape visual impacts. The pie charts represent the number of 

interviewees that agreed or disagreed over the restoration of the drained wetland. For better display of 

the data, Kaldrananes I and II are not shown in the map, even if they own land depicted in the map. 

An important point is that some actors pointed at already restored wetlands as suitable or 

unsuitable for restoration on landscape terms. This shows that the flow of information 

regarding wetland restoration was rather poor, since not all the locals were aware of the 

already restored wetlands. According to the interviews, those wetlands were restored six 

years ago, as a compensation for disturbed wetlands after the construction of the Þröskuldar 

road between Breiðafjörður and Steingrímsfjörður.  

The restoration took place in land owned by Framnes and Kaldrananes II. The wetland 

restored at Framnes was well known across the community, but some did not know about 

the existence of the restored wetland closer to Kaldrananes II (Figure 17), proposing it as a 

suitable place for wetland restoration on landscape terms.  

However, the fact that some of the interviewees did not notice that a wetland was already 

restored close to the road proves that the landscape impacts of wetland restoration are not 
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immediate, and that some years are necessary for wetlands to reach an aesthetic appearance 

that matches with the social understanding of what a wetland is. As some of the locals put 

it, “it takes time to see the results and to see the view changing, so it’s normal that we did 

not notice it at the first glance” (Interview n.6). 

Instrumentality raw data  

The raw data for the instrumentality dataset consisted on the land uses which are either 

suitable or unsuitable for wetland restoration. The land uses that favored wetland restoration 

were identified through SentVot as (1) lack of ditch maintenance and wetness of the land, 

(2) lack of prevailing land-uses, (3) catchment draining and (4) bird habitat.  

The first land use is related with the lack of management of drained land. As noted by some 

of the interviewees, ditches have to be periodically maintained or the drained land runs the 

risk of rewetting partially. In this case, the interviewees pointed out that such areas are 

especially interesting for restoration, since rewetting processes have already started: “if the 

land is not maintained and the ditches are redug (sic), the land gets wetter and wetter, which 

can be better for restoration” (Interviewee n.3). 

Other type of land use that was considered to be suitable for wetland restoration was 

precisely the lack of land use. As identified by many of the interviewees, many of the drained 

wetlands are not being used for any reason in particular. Land which is drained and that its 

drainage is not used for anything else, offers an ideal solution for wetland restoration: “we 

will have no problem to restore the land that we do not use” (Interview n.11).  

Furthermore, some locals noticed that drained land that was used to divert the hydrology of 

the catchment or runoff areas are specially interesting for being restored, since the 

hydrologic flow will be ensured once the wetland is restored. As they pointed out, “restoring 

those wetland close to the slope streams will be better since the water will be there all the 

time” (Interview n.4). 

Moreover, land uses dedicated to bird watching and enjoyment were highly valued by local 

interviewees, that saw in birdlife one of the most important assets of wetland restoration: 

“the first thing that you could notice for restoration is that birds come back, and this is very 

good for enjoyment or hunting” (Interview n.5). For this, they valued places that were 

already known for containing wetland bird species previous to drainage, and that were not 

close to roads or farmsteads, in order to provide a good habitat for birdlife. 

Thus, by outlining such type of land usages directed to issues like habitat or hydrology, local 

actors proved that ecological thinking and reasoning is not only restricted to non-local 

institutions. The local knowledge of such actors was recorded through SentVot, where it was 

spatially depicted, locating each type of land-use within the map (Figure 18).  



   

 

92 

 

Figure 18. Depiction of the reasons given by the local human actors for certain areas to be suitable for 

restoration of the disturbed wetland at Bjarnarfjörður. The pie charts represent the total sum of the 

reasons given by all the interviewees for the areas to be suitable for restoration. For a better display of 

the data, Kaldrananes I and II are not shown in the map, even if they own land depicted in the map. 

The map generated with SentVot of the suitable land uses for wetland restoration was coded 

as “wetness” for the improperly drained areas, “unused” for the lack of prevailing land uses, 

“close to catchment” for land uses that divert/drain runoff areas and “bird life” for areas 

being known as suitable habitat for wetland birds (Figure 18). From the 23 identified areas 

with favorable land-uses for wetland restoration, up to 20 were favorable because there was 

no prevailing land use being exerted over the drained wetland. Thus, when it comes to site 

suitability for wetland restoration, the lack of any other land use is the main driver for 

favorable sites.  

Furthermore, the interviewees also identified sites where the ditches were not properly 

maintained, resulting in an incipient restored hydrological properties of wetlands. 

Unsurprisingly, those wet spots were located within areas that were not in use (Figure 18). 

The areas identified as being close to the catchment or runoff areas, were described by 

interviewees as those areas where water runs faster towards the river, instead of flowing 

slowly through the wetland soil. In this sense, local actors considered that wetland restoration 

should be undertaken as close to the slope as possible, providing that the slope carries water 

streams downhill (Figure 18).  

As outlined through the interviews, local actors even argued that restoring wetlands far from 

the slope side, i.e. without direct connection to the stream line that could feed the wetland, 

is plainly a “loss of time” (Interview n.1). Throughout the interviews, almost all the local 
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actors referred to the different bird species that find their habitat within wetland 

communities, noticing even a decrease and change in bird types after the drainage. However, 

only eight areas were considered to be suitable to be restored for birdlife purposes, all located 

far from permanent resident farmsteads, but closer to summerhouse lands such as the one at 

Framnes and Sunndalur (Figure 18).  

 

Figure 19. Depiction of the reasons given by the local human actors for certain areas to be not suitable 

for restoration of the disturbed wetland at Bjarnarfjörður. The pie charts represent the total sum of the 

reasons given by all the interviewees for the areas to be not suitable for restoration. For a better display 

of the data, Kaldrananes I and II are not shown in the map, even if they own land depicted in the map. 

The interviewees also identified the areas which are not suitable for restoration according to 

current and future land uses. Rather than selecting the areas that were in harmony with 

restoration due to current and past land usages, interviewees selected through SentVot the 

areas which were in conflict with restoration (Figure 19).  

The local actors identified land-uses that were far from runoff sources and catchment as 

unsuitable areas for restoration. As indicated by many of them, the priority of restoration 

should be placed on areas closer to catchment (Figure 19). Thus, locals did not consider the 

possibilities of restoring those wetlands close to the river, since the land usages between the 

catchment and the restored wetland “will not provide enough water to turn it into a wetland” 

(Interview n.6). 

Furthermore, another land use that enters into conflict with wetland restoration is that of 

forestry (Figure 19). Many of the drained wetlands have been used for forestry purposes 

within the valley, partially because government grants have been put to grow forests in the 
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lands of Svanshóll and Klúkka, and from former attempts to “use forestry as shelter from 

wind and blown snow” (Interview n.3). Currently, interviewees recognized that there are 

still projects to plant trees for wind and snow shelter around Framnes, and the forest 

plantations around Svanshóll and Klúkka not entirely completed. Hence, the plantation of 

trees on drained wetlands is a prominent land use within the community, which is both an 

economic driver within the area, since this type of forestry is also being concentrated around 

the generation of birch seedlings, to be planted elsewhere in the country. The trees grown in 

those drained wetlands are a mixture of conifers and native birch, which has been thoroughly 

used within the Icelandic forestry schemes according to some of the local actors. 

Thus, forestry seems to be one of the major activities of the local actors. However, tourism 

and agriculture are two important economic resources for the area, the latter in close conflict 

with current agricultural methods (Figure 19). Nevertheless, at the moment of which the 

interviews were performed, the local actors referred that farming at Oddi was going to be 

put to an end, since the major responsible for farming was “moving to the capital area” 

(Interview n.7).  

Thus, many of the fields that were used for grazing were going to be left without an apparent 

use, which reduced considerably the amount of land use directed for agriculture (Figure 19). 

Thus, according to some of the interviews, the area is at a certain impasse, which generates 

worries across the local actors which could not understand their livelihood “without the 

connection with sheep grazing” (Interview n.2). This restrained many of the interviewees to 

identify the soon to be unused grazing and hayfield land as suitable areas for restoration, 

even if the lack of usage for the land was an asset for restoration suitability: “I would like to 

keep some of the areas used for grazing, even if we do not use them anymore, you never 

know, we could have sheep coming back soon” (Interview n.4).  

Precisely, agriculture is the only land use in conflict with the current restored wetlands, as 

some of the interviewees thought that agriculture will be a better usage for that land (Figure 

19). Throughout the interviews, there was a sense of resistance to restoration of unused land, 

even if logically many agreed that it would make sense. This resistance to restore the soon 

to be abandoned grazing areas has to do with the longing for a possible return of farming to 

the area, and the hope that farming not will be gone forever from the valley.  

Usually, those considerations were generated with allusions to safety issues, since restoring 

drained wetlands that could probably be used again was rather “senseless” (Interview n.5). 

Yet again, this reasoning followed the trend in the Icelandic agricultural scheme, where 

drained areas were drained for the mere reason of having a safety net in case of need (Wald, 

2012), even if it never was completely necessary to drain wetlands at that scale (Arnalds, 

2015; Huijbens & Pálsson, 2009).  

When asked about suitable and not suitable areas for wetland restoration, most of the 

respondents disagreed on the idea of restoring all unused and drained areas back to wetlands, 

even if those questions were never formulated to them: “is good to restore, but I do not want 

to restore everything, some must still keep drained even if is not used” (Interview n.8). This 

reaction is rooted on the presumption that drained wetlands are the backbone of the existence 

of the regional Icelandic communities as they are, i.e. with industrialized agricultural 

methods. As was put by some of the respondents:  
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“Place names show that people used to take horses up to the upper 

wetlands and fens to collect grass for the sheep, and they did have many 

different place names for them. They were taking the grass from the 

wetlands with the horses down, because most of the land of the farms 

was up high in the mountains, and they did find incredible productive 

spots everywhere. Some of it was wetland, some of it was sloping fen. 

They took a lot of grass from there and yet today still looks like natural 

wetland. One of the farmers told me once, that in a very good year they 

may bring down 300 horse weights, which is 600 packs of grass, the 

equivalent to 150 modern hay balls. And they never cut the whole area, 

only one third of it every year, letting the rest for the next years. […] 

This idea of ditching was just a 20th century idea of industrialization, the 

tractors arrived, and it was a whole different idea of agriculture. As the 

place names in this area shows, people that were brought up here 

between 1900 up to 1930, they always talked and pointed at old 

agricultural practices. For example, all this people knew a lot about the 

land around their farms, because they were herders, they brought up the 

sheep to the mountain and the kids knew a lot about the land. And they 

kept that lifestyle until the late 1920s, when they stopped doing that. 

Then the tractors came after the WWII and completely changed 

everything. That was the solution. Ditches, bigger fields, bigger farms, 

more animals. There was a hell of a lot of change” (Interview to 

interviewee 3) 

In this sense, the current lifestyle in rural areas is understood as guaranteed by the same 

industrialization that generated it. Even if people could exist and live with “old agricultural 

practices”, the possibilities of restoring wetlands are usually seen in Iceland as a step back 

in the development as a turn back in human progress, as a way back into the harshness of life 

against nature.  

In this sense, some respondents refer to the ideal of a balance between “wetlands, grasslands, 

birch woodland and humans”, incorporating the need and recognition of interobjective 

entanglements, whereas others embrace the dualistic standpoint of the conflicts between 

human life and nature, pointing to the need of drainage for the existence of rural 

communities. As one of the interviewed local actors claimed:  

 “Wetlands in Bjarnarfjörður were drained because it was really hard to 

walk through them, even livestock got stuck, so drainage was needed 

both for agriculture and transportation. […] I am fine for restoring a 

wetland were it does not disturb the land use. If you restore all the 

wetlands and all the people are moving away because of it, that’s not 

good. If you live in an area, you need land that give you profits to live 

there. People using the land is also beneficial, not only the nature. The 

drainage in this area was made by the State, […] there was supposed to 

be more farms, the drainage was done to make new farms, to make more 

people live there. And not there is more drainage than its needed for 

agriculture, so the restoration of that areas it’s fine, but not like all the 

area. That would be a step back” (Excerpt of Interview to interviewee 

11) 
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In this sense, the only coexistence with nature was that of controlling it through ditching 

and drainages. An idea of progress is embedded in the claims of a former state which was 

not fit for current human needs and into which going back supposes a step back in the 

progress of growth. Thus, the limits for restoration is when those enter into contradiction 

with the principles of survival of human communities. Yet again, dualistic approaches block 

understandings of interdependence between nonhuman and human actors.  

Even more, the dualism between wetlands and desirable livelihood, i.e. between nonhumans 

and humans, tends to generate results in which wetlands are ever silenced. Take for instance 

the funding of the Icelandic government to drain wetlands for increasing the number of 

farmsteads, and the current usage of that drained land. The study area has at least two land 

usages which are not in accordance with the initial purpose of the drainage, i.e. “forestry” 

and “land development”; the later accounts even for land usages as distant from agriculture 

as summerhouse or household construction (Figure 19).  

The interviewee number eleven depicted above, agreed on the possibilities of restoring all 

those areas which were drained but were not used for agriculture, yet when asked about the 

possibilities of restoring the drained land under his property, it was refused as there were 

some plans for using it for household/summerhouse construction (Figure 19). Up to two 

drained wetlands funded by the government are considered as unsuitable for restoration 

because “land development” projects unrelated with agriculture are to be pursued on them 

(Figure 19). 

Even if no direct opposition to restoration was encountered in the interviews, the land usage 

patterns showed that wetlands were not a priority and their benefits were not noticed as much 

as those provided by forestry. However, this does not mean that local actors immediately 

disregard wetlands as part of their community, since many of them referred to wetlands in 

terms of respect and wonder, yet most of the drained wetlands remain drained or are being 

used for different purposes that the drainage was aimed to initially.  

As suggested by some of the interviewees, there are three main reasons for not restoring 

back the drained wetlands, i.e. (1) possible conflicts with agriculture, (2) lack of proper 

machinery/funding, (3) the changes on land use towards other schemes such as forestry or 

land development for household. Some of the interviewees argued that, given enough money 

and material, they will not hesitate to restore some of the drained wetlands but that, given 

the cost of restoration, it was “not in the plans of the community” (Interview n.4).  

Furthermore, and concerning the possible conflicts with agriculture, one of the more 

noticeable ones was that of possibilities of restored areas to “flood” agricultural areas, and 

“affect the hayfields” (Interview n.10). However, this opinion was not shared by all the 

respondents, since some actually argued that periodical flooding could “benefit the growth 

of grass” (Interview n.3).  

Similarly, the conflicts of currently restored wetlands with agriculture were only bestowed 

by one respondent, which preferred to have access to much of the area for farming, yet agreed 

upon the fact that the land has different ownerships and “it is just up to the owners to decide 

what to do with their land” (Interview n.11). In this sense, the different ownership of the land 

covered by drained wetlands adds a layer of aggregate complexity to the matter, since the 

opinion of the community is always subjected to the last opinion of the owner of the land.  
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Culturally, the area surrounding the réttir (sheep folds) was also considered not suitable for 

restoration, since they did not want the area to be flooded surrounding the structure, which 

has a special value for the unity of the community. This was related to the fear of losing the 

sense of place of the community, rooted around agricultural traditions: “we do not only use 

it for sheep gathering, also some people have married there, so it would be a pity to lose it" 

(Interview n.3). 

In a nutshell, Bjarnarfjörður presents a heterogeneous community where both dualistic and 

seemingly holistic approaches to wetlands are encountered across the local actors, resulting 

in different land use patterns, following the inner connections between ontology and 

axiology. In this sense, the combination between semi-structured interviews that evolved 

along the research period and participatory mapping approaches through software like 

SentVot, help outlining the complexities of the area and to identify potential areas of conflict 

that might be of use for decision makers but, more importantly, for the community itself.  

The knowledge of the spatial distribution of opinions over wetland restoration and land uses 

was successfully used as the basis for the construction of the entanglements at play at the 

core of Bjarnarfjörður’s community, and the spatial representation of the landscape and 

instrumentality entanglements. 

 Spatial data from non-local actors 

The baseline data for constructing the entanglements defended by the current wetland 

restoration scheme followed the requirements stated over the current policy (UST, 2005). 

The study of the disturbed area by the road construction was performed according to three 

main variables that define habitat within the policy, i.e. area, slope and flood. Obviously, 

the area referred to the size of the wetland to restore, the slope to the classification as a 

sloping fen and the flood as a distinction between permanently flooded or intermittently 

flooded wetlands.  

Those variables were then explored through the possible restored wetlands in order to foresee 

which ones were compensating the best for the loss of the disturbed wetland. The drained 

wetlands in which those variables were researched were the same as for the local actors, i.e. 

the drained wetland database from Nytjaland (Gísladóttir et al., 2014). The disturbed wetland 

area was also outlined from the Nytjaland database. The habitat entanglement recognized 

by non-locals within the current policy was then represented as a function of those three 

variables. The rules of the spatial representation were set according to the current policy, i.e. 

outlining suitable areas for restoration on the basis of similarity on area, slope and flood with 

respect to the disturbed area.  

Area and slope 

The disturbed area was significantly smaller than all the possible wetlands to restore. Thus, 

the α-cut values for the generation of the fuzzy function of the area dataset were all above 

0.5, indicating that all the possible wetlands were suitable to compensate for the area 

disturbed (Figure 21). The average slope of the disturbed area was around 1.5%, which is 

way below the 8% that delimits sloping fens according to the group meetings with 

environmental experts. The slope variable was calculated then as a fuzzy function ranging 

between the ideal slope value, i.e. the same as the disturbed wetland, and the maximum of 

8%. This function resulted in a slope variable where most of the drained wetlands were 
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suitable for restoration, despite those few that were closer to the sloping hills at the edge of 

the valley (Figure 21). 

Flood 

The third variable depended on flood modeling to determine whether the disturbed area was 

either permanently or intermittently flooded. Since there are no gauge stations at 

Bjarnarfjarðará, i.e. the river at Bjarnarfjörður, the measurements on the water surface 

elevation needed to be taken manually (Figure 20). The depth of the river was calculated 

from the top of the bridge, and the difference in elevation was computed from the 

WorldView DEM. This was used to get an accurate bathymetric surface at the bottom of the 

river to offset from the measurements taken from the top of the bridge (Figure 20). 

 

Figure 20.  Examples of a flood event at Bjarnarfjörður recorded during the summer of 2015. The top 

left picture is taken facing upstream, notice that the bridge column is totally submerged. The red 

lines at the base column and the point are used as a guidance for comparison. The right picture 

was taken in low water surface elevation events due to lack of precipitation. Notice the river 

diversion towards Oddi and Bakki.  

The measurements at the intersection between the bridge and the river during the summer of 

2015 showed that the water surface level of the river was up to one meter higher in large 

flooding events, computed as the highest difference recorded between a low water surface 

level.  

The image depicted above, was taken when the flooding episode raised the level of the water 

surface elevation by 60 cm, which can be noticed through the disappearance of the concrete 

column of the bridge outlined by the red-colored edges (Figure 20). Furthermore, the 

physical evidence of past flooding events was recorded at the bridge too, in the form of twigs 

and branches entwined at the bridge columns.  

The interviews with local actors also served the purpose of gathering data based on human 

records, which indicated that historic floods usually reached the doorstep of Oddi. All the 

measurements where considered for modeling the floodplain to the gauge records taken at 
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the bridge and historical floods, and a meter of elevation from the average water surface 

elevation was enough to model the floodplain up to historical records (Figure 21).  

The highest flooding episode recorded during the summer of 2015 was 80cm above the 

average water surface level. Knowing that historic floods could reach the doorstep of Oddi, 

the floodplain modeling took this into account. The results were that a 100cm increase in 

water surface elevation was need in order for the historic flood to be repeated. As illustrated 

in the map below, the flooding extent predicted by the model finds a limit at the doorstep of 

Oddi, matching the model with the historic records (Figure 21).  

These high flooding episodes were taken as the baseline data for the flood variable 

component of the entanglement defended within the current Vegagerðin’s policy. The 

flooding model was overlaid on the disturbed wetland, and the percentage of area flooded 

reached 80% of the flooded area. The flood function was set up as a fuzzy function between 

0% flooded wetland and 80% flooded wetland, meaning that the best suitable restoration 

sites for wetlands will be were the wetland will be flooded up to 80% over flooding events.  

Due to the low overlap between the floodplain and most of the drained wetlands, the α-cut 

values of the fuzzy function were really low, denoting that most of the wetlands in the valley 

were not suitable for restoration in a flood percentage basis, since more than 20 of them had 

α-cut values of 0, meaning that were never flooded. Nevertheless, an expected trend can be 

noticed on the drained wetlands that are closer to the main river and that are prone to flooding 

(Figure 26).  

 

Figure 21. Variables used for the construction of the Vegagerðin entanglement. The values are the 

Triangular Fuzzy Number (TFN) cut values computed for each function. Red color palettes refer to 
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unsuitable areas for restoration according to each dataset, while green color palettes refer to suitable 

areas for restoration.  

Thus, the baseline data for the generation of the habitat entanglement consisted on those 

three spatial datasets outlined above (Figure 21). The suitability for wetland restoration in 

each dataset, calculated as a fuzzy function between the suitable and unsuitable extremes, 

was different for each dataset. These baseline datasets were later combined into another 

function to spatially represent the entanglement recognized within the current policy. This 

habitat entanglement will be referred from now on as the Vegagerðin entanglement, in order 

to denote the entanglement that represents the current policy.   

 Landscape spatial representation 

The spatial representation of landscape was calculated as a function between the positive 

and negative responses towards restoration based on landscape quality grounds, which have 

been presented above (Figure 17). The normalized ratio between the positive and negative 

responses for each wetland was taken, and a fuzzy function was created (Table 4).  

Table 4. Results from SentVot for restoration suitability based on landscape quality. 

Positive for 

Restoration 

(rpos) 

Negative for 

Restoration 

(rneg) 

Normalized Ratio 

(-1,  1) 

𝑿 =  
𝒓𝒑𝒐𝒔 − 𝒓𝒏𝒆𝒈

𝒓𝒑𝒐𝒔 + 𝒓𝒏𝒆𝒈
 

Fuzzy Value 

(0, 1) 

𝜶 = 
𝑿 − 𝑿𝒎𝒊𝒏
∆𝑿

 

0 2 -1 0 

0 2 -1 0 

0 2 -1 0 

0 3 -1 0 

0 3 -1 0 

0 1 -1 0 

0 2 -1 0 

1 2 -0.3 0.3 

1 2 -0.3 0.3 

2 3 -0.2 0.4 

1 1 0 0.5 

2 2 0 0.5 
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2 2 0 0.5 

1 1 0 0.5 

2 2 0 0.5 

3 2 0.2 0.6 

2 1 0.3 0.67 

6 2 0.5 0.75 

3 1 0.5 0.75 

4 1 0.6 0.8 

5 1 0.67 0.83 

7 1 0.75 0.875 

8 1 0.78 0.89 

9 1 0.8 0.9 

8 0 1 1 

5 0 1 1 

2 0 1 1 

6 0 1 1 

 

With the relation between the total positive and negative reactions for each drained wetland, 

the aggregate suitability function could be established. Thus, the opinions of non-locals 

about wetland restoration under the landscape entanglement were expressed aggregately 

through the function, as either positive or negative for restoration (Table 4). In this sense, a 

normalized ration of zero means an equal number of opinions for positive and negative 

impacts on the landscape for that drained area. On the contrary, a normalized ratio of 1 stands 

for a complete dominance of positive opinions towards restoration, while a normalized ratio 

of -1 stands for the opposite, i.e. a dominance of opinions towards the negative impact on 

the landscape if the wetlands is to be restored.  
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Figure 22. Stacked plot depicting the Triangular Fuzzy Number proceedings for the Landscape 

Entanglements. The Normalized Ratio is depicted as the baseline data from which the cut values are 

calculated. The fuzzy cut values are arranged from 0 to 1, being 1 a great positive impact for landscape 

quality and 0 the worst negative impact for landscape quality. For the sake of comparison, a line graph 

is overplotted above to explore the differences in the agreement, and not only the total final value, i.e. 

the fuzzy value. 

Thus, the fuzzy function was established between those extremes of complete agreement on 

suitability and complete agreement on the unsuitability (Figure 22). So far, there were up to 

seven sites which were not suitable for restoration on a landscape basis (Table 4), which 

were mostly located around the permanent and seasonal households (Figure 23).  

The wetlands below Svanshóll and towards upstream direction from Framnes, had triangular 

fuzzy α-cut values between 0.3 and 0.4, which means that the negative views were prevailing 

amongst the positive ones for those drained areas (Figure 22). An equilibrium between 

positive and negative responses, or α-cut values of 0.5, was reached in 5 drained wetlands 

(Table 4), those at the réttir, Steinhóll and close to Bakki (Figure 23).  
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Figure 23. Spatial depiction of the Landscape entanglement Triangular Fuzzy Number (TFN) cut values. 

A preeminence of positive response over negative one was increasingly present from α-cut 

values of 0.6 to 0.9 (Figure 22), depicting most of the drained wetlands above Framnes as 

suitable for restoration according to landscape quality (Figure 23). However, the four drained 

wetlands that were identified as the most suitable to restore were those close to Sunndalur, 

at the northern bank of the river and the wetland closer to Kaldrananes (Figure 23). All those 

places shared between themselves that were relatively far from homesteads, since any 

drained wetland closer to any household was considered to be highly suitable for restoration 

according to landscape quality.  

Thus, the spatial representation of the landscape entanglement depicts those drained areas 

that, if restored will have a positive or negative impact to the landscape according to the 

local actors. Furthermore, this entanglement represents the aggregate opinions of the locals 

of the valley to the impacts of restoration in the landscape, and the spatial representation 

should be interpreted on those terms. 

 Instrumentality spatial representation 

The spatial representation of the instrumentality entanglement was calculated from the 

spatial datasets collected through SentVot on land uses which were identified as suitable 

(Figure 18) or unsuitable for restoration (Figure 19). The suitable and unsuitable land uses 

for restoration were aggregated per wetland, generating the total account on positive and 

negative attitudes towards restoration in each wetland. The same normalization ratio that 

was applied in the landscape representation was also used here, being -1 a dominance of 

negative attitudes and 1 a dominance of positive attitudes (Table 5). Furthermore, a fuzzy 
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function from the normalized ratio was created, in which the degree of membership to the 

function was the measure of suitability for wetland restoration on an instrumentality basis. 

The resulting function showed that there was up to nine drained wetlands which had an α-

cut value of 0, which depicted unsuitable land use practices for wetland restoration at those 

locations (Figure 24). Those drained wetlands were mostly placed at farmsteads with forestry 

and agriculture land uses, but also on lands that were soon to be developed for either forestry 

or household (Figure 25). 

Table 5. Results from SentVot for restoration suitability based on instrumentality.  

Positive for 

Restoration 

(rpos) 

Negative for 

Restoration 

(rneg) 

Normalized Ratio 

(-1,  1) 

𝑿 =  
𝒓𝒑𝒐𝒔 − 𝒓𝒏𝒆𝒈

𝒓𝒑𝒐𝒔 + 𝒓𝒏𝒆𝒈
 

Fuzzy Value 

(0, 1) 

𝜶 = 
𝑿 − 𝑿𝒎𝒊𝒏
∆𝑿

 

0 2 -1 0 

0 1 -1 0 

0 1 -1 0 

0 1 -1 0 

0 2 -1 0 

0 2 -1 0 

0 1 -1 0 

0 3 -1 0 

0 3 -1 0 

1 2 -0.33 -0.33 

1 2 -0.33 -0.33 

1 2 -0.33 -0.33 

1 2 -0.33 -0.33 

1 2 -0.33 -0.33 

1 1 0 0.5 

1 1 0 0.5 
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1 1 0 0.5 

3 2 0.2 0.6 

5 3 0.25 0.625 

2 1 0.33 0.67 

3 1 0.5 0.75 

4 1 0.6 0.8 

5 1 0.67 0.83 

5 1 0.67 0.83 

4 0 1 1 

4 0 1 1 

2 0 1 1 

5 0 1 1 

 

Furthermore, there were five drained wetlands were between the low and middle values of 

the fuzzy spectrum (Table 5). Thus, a slight predominance of conflicting land uses for 

wetland restoration were found on those areas (Figure 24), which were mostly the réttir area, 

and at the lands closer to Svanshóll and Framnes, which are mostly used or planned to be 

used for forestry (Figure 25).  

A total of five drained wetlands were located within the middle of the fuzzy spectrum, 

reaching an equilibrium between conflicting land uses for wetland restoration (Table 5). 

Those sites were located at the land below Steinhóll, which according to the interviewees 

was a land which was not in use but could be suitable for forestry (Figure 18 and Figure 19); 

at a site on the northern bank of the river, and within the current restored wetland below 

Framnes (Figure 25).  
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Figure 24. Stacked plot depicting the Triangular Fuzzy Number proceedings for the Landscape 

Entanglements. The Normalized Ratio is depicted as the baseline data from which the cut values are 

calculated. The fuzzy cut values are arranged from 0 to 1, being 1 a great positive impact for landscape 

quality and 0 the worst negative impact for landscape quality. For the sake of comparison, a line graph 

is overplotted above to explore the differences in the agreement, and not only the total final value, i.e. 

the fuzzy value. 

However, the land adjacent to the currently restored wetland had a predominance of land 

uses favorable for wetland restoration according to the opinion of local actors (Figure 25). 

Indeed, the α-cut values between 0.6 and 0.8 were mostly found around the current restored 

wetlands. Of special interest is that the land adjacent to the restored wetland closer to 

Kaldrananes did not get higher α-cut values, since household development is a future asset 

of that land (Figure 25). 

The highest α-cut values were found again at the drained wetland at Sunndalur, the northern 

bank of the river and the already restored wetland closer to Kaldrananes (Figure 25). Yet 

again, the predominance of suitable land uses for wetland restoration is to be found the 

furthest away from current households and farmsteads.  
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Figure 25. Spatial depiction of the Instrumentality entanglement Triangular Fuzzy Number (TFN) cut 

values. 

 

 Vegagerðin spatial representation 

The spatial representation of the habitat entanglement was performed by joining the spatial 

data of area, slope and flood, aiming to depict the habitat qualities that the restoration policy 

addresses (UST, 2005). This resulted in another fuzzy function between values of low and 

high suitability for restoration ranging between 0 and 1 (Figure 26). Thus, according to the 

policy followed by Vegagerðin, there were only five drained wetlands which were suitable 

for restoration; from which only three were at the highest α-cut values. Those wetlands were 

larger than the area disturbed and similar in type, conserving the slope and the intermittent 

flooding characteristics.  
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Figure 26. Spatial depiction of the Vegagerðin entanglement Triangular Fuzzy Number (TFN) cut 

values. 

The disturbed wetland due to the new road construction at Bjarnarfjörður was on the 

category of intermittently flooded fen, according to the classification of the policy (UST, 

2005). In this sense, the best possible restoration sites were those which were flooded 

seasonally and that were not located in pronounced slopes.  

Those locations were usually found close to the main river (Figure 26). Drained wetlands 

which were either too far from the flood extent, in higher slopes or with relative small area 

were discarded as being suitable for restoration. The spatial representation of the 

entanglement acknowledged by Vegagerðin, depicted then the most suitable areas to 

compensate for the characteristics of the disturbed wetlands, following the recommendations 

of the current policy based on the requirements of habitat.  

It is remarkable to notice that within this entanglement there are more considered wetlands 

than in the landscape or instrumentality ones. The reason for this is that local actors only 

pointed at the drained wetlands that they considered suitable or unsuitable for restoration, 

rather than computing them all at the same time, as it was done for the habitat entanglement. 

 Landscape – Instrumentality correlations 

Yet with particular differences at singular drained wetlands, the entanglements of landscape 

and instrumentality yielded very similar results. In order to study how those results are 

related with each other, a correlation between both was plotted for the sake of comparison 

and Spearman’s rank correlation was calculated (Figure 27). This was not necessary for the 
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comparison with the habitat entanglement, since the correlation presented here was 

performed in order to further differentiate both local entanglements. 

The correlation coefficient  ρ was 0.94, which is a high correlation. However, values were 

more dispersed below α-cut values of 0.5 than above (Figure 27). Thus, when either of the 

variables is within the spectrum of unsuitability, the differences are higher than when one of 

them is within the spectrum of suitability.   

 

 

Figure 27. Bivariate correlation between the Landscape and the Instrumentality entanglements. The 

coloring of each variable is done according to the fuzzy value represented at the colorbar. The above 

plot depicts the total count of values for each variable. The figures on the continuous black line have the 

same values for both the instrumentality and the landscape entanglements.  

For instance, instrumentality α-cut values of zero corresponded with landscape values of 

0.33 or 0.5 (Figure 27). Thus, some conflictive land uses for wetland restoration were met 

with slightly more positive responses towards landscape. Following the black correlation 

line, the instrumentality values were lower for the same sites when compared with landscape 

ones (Figure 27). Indeed, higher values of instrumentality related to landscape only occurred 

four times in front of the eight times that landscape was correlated with lower values of 

instrumentality.  

The visual appeal to restore a wetland usually yields more positive response than the possible 

land uses derived from it. However, land uses and aesthetic appreciation tend to come closer 
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together as suitability increases, meaning that land uses and appreciation come to an 

undistinguishable relation. Thus, land use designated to host wetland birdlife can be both 

interesting from an aesthetic point of view and an instrumental one. In fact, many of the 

interviewees agreed that wetland birdlife is both aesthetically pleasing from a landscape 

point of view, and useful from instrumental perspectives of hunting. 

As the suitability of instrumentality and landscape goes below α-cut values of 0.5, the 

differences between both entanglements increase (Figure 27). The conflictive usages of land 

dominate over the landscape qualities of having a wetland restored. However, this does not 

mean that landscape is disregarded, since many respondents mentioned that the existence of 

ditches in certain places are more aesthetically pleasing than restoring them. Others, 

considered that the best landscape setting is to restore the wetlands to their former state, 

when not in use, or to develop forestry on them. Thus, landscape appreciation is not only 

highly related with land uses, but also with traditions and ontological settings. 

4.4 Consensus and propositions 

The last subchapter of the results deals with the differences of the current restoration 

approach with other approaches that will include the unrecognized entanglements. In this 

sense, the spatial representation between each recognized entanglement are compared, 

searching for measures of consensus between entanglements. The consensus is tested in 

order to foresee if those entanglements reach certain agreement for the particular case study.  

The semi-structured interviews and the group meetings were constricted to the identification 

of ontologies and entanglements, but no research on propositions was conducted since it 

would have extended the research considerably. Following the second chapter, propositions 

are understood as the preferences that actors have towards wetland restoration. In order to 

compare the potential of spatially represented entanglements for decision-making in wetland 

restoration, three types of propositional profiles were conducted. Those were one in which 

the preference was established for the habitat entanglement, another preference for the 

landscape and instrumentality and another that valued in equal proportion non-local and 

local entanglements.  

 Spatial consensus 

The currently implemented policy of Vegagerðin (Figure 26), the landscape (Figure 23) and 

the instrumentality (Figure 25) were compared in order to measure the degrees of agreement 

or disagreement between each. There were some wetlands that were identified by the habitat 

entanglement which were not represented on the landscape or instrumentality 

entanglements, since the locals did not refer to them within the participatory mapping. Those 

drained wetlands that were not accounted for within the landscape and the instrumentality 

entanglements, were set  automatically to not suitable. This was expressly outlined in each 

SentVot use, in order to speed up the process of interviewing, so the interviewees were aware 

that the uncategorized wetlands will be considered as not suitable for restoration when the 

entanglements will be compared to each other.  

 



   

 

111 

In order to compare between entanglements, the fuzzy numbers were used as a measure of 

suitability. The differences between the entanglements were computed as the differences on 

those fuzzy numbers. The averaged aggregation of all the differences was taken as the 

measure of consensus, the larger the difference the larger the disagreement and vice versa.  

The absolute differences between entanglements were computed per drained wetland, 

reaching measures of 0 for absolute agreement and 1 for absolute disagreement. The 

aggregation between those values gave a measure of agreement/disagreement between the 

entanglements, which was used as a proxy of consensus. Those aggregated values were 

cluster analyzed giving five main groups which were divided into strong disagreement (0.58 

to 0.44), disagreement (0.4 to 0.31), neither disagreement nor agreement (0.27 to 0.23), 

agreement (0.18 to 0.11), strong agreement (0.08 to 0.0). 

Strong disagreement 

Low values of consensus were reached within the “strong disagreement” cluster mostly 

through the comparisons of local to non-local entanglements, since the absolute differences 

between landscape and instrumentality appeared to be generally low for the drained wetlands 

in this cluster (Table 6). 

Table 6. Absolute differences between each entanglement for each drained wetland, and aggregates for 

the strong disagreement cluster. 

Wetland 

Number 

Landscape – 

Instrumentality 

Landscape – 

Vegagerðin 

Instrumentality 

– Vegagerðin 

Aggregate 

∑𝒙

𝒏
 

7 0 0.69 0.66 0.45 

11 0.07 0.6 0.67 0.45 

8 0.15 0.53 0.68 0.45 

4 0 0.71 0.71 0.47 

17 0 0.73 0.73 0.49 

29 0 0.74 0.74 0.49 

6 0 0.87 0.87 0.58 

 

As depicted below, most of the results for landscape and instrumentality entanglements were 

in agreement with each other, but on high disagreement for the Vegagerðin ones. For 

instance, wetland number 11 reached poor fuzzy α-cut values between 0.2 to 0.4 for the 

instrumentality and landscape entanglements. However, for Vegagerðin that drained wetland 

was above 0.8, meaning that it was perfectly suitable for non-local standards but unsuitable 

for local ones (Figure 28). 
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In a nutshell, locals and non-locals strongly disagreed regarding the suitability or 

unsuitability to restore such wetlands. Indeed, when non-locals considered that wetlands 4, 

6 and 7 were suitable to restore, Vegagerðin scored its highest α-cut values (Figure 28). 

Likewise, when locals reached their highest values within this cluster, Vegagerðin reached 

its lower ones.  

 

Figure 28. Depiction of the “strong disagreement” cluster. The maps display the fuzzy scales for the 

result of each drained wetland on each entanglement. The triangular plot depicts the absolute 

comparisons between entanglements on a scale from 0, located at the center of the triangle, and 1, located 

at the vertex of the triangle. The plot is divided on increments of 0.1, representing more agreement 

between values towards the center and more disagreement towards the outer parts of the plot.  

Disagreement 

The disagreement cluster contained the drained wetland with the highest disagreement 

between local entanglements, reaching a value of 0.5 (Table 7). This is the case of wetland 

number 15, were instrumentality values were 0 while landscape values were 0.5 (Figure 29). 

This was mostly produced by the disagreement between future land development within the 

wetland, opposite to the better response towards landscape for the same area. The landscape 

entanglement was in relative agreement with the Vegagerðin one, yet none went above α-

cut values of 0.5. 
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Table 7. Absolute differences between each entanglement for each drained wetland, and aggregates for 

the disagreement cluster. 

Wetland 

Number 

Landscape – 

Instrumentality 

Landscape – 

Vegagerðin 

Instrumentality 

– Vegagerðin 

Aggregate 

∑𝒙

𝒏
 

30 0 0.46 0.46 0.31 

1 0.07 0.5 0.43 0.33 

15 0.5 0.1 0.41 0.33 

32 0 0.58 0.58 0.38 

2 0 0.6 0.6 0.4 

9 0.11 0.49 0.6 0.4 

10 0.13 0.47 0.6 0.4 

 

The rest of the local entanglements for this cluster were in agreement between each other, 

never going above differences of more than 0.13, but they were in high disagreement with 

Vegagerðin values (Table 7). The α-cut values from Vegagerðin never went above 0.58, 

most of them being between 0.4 and 0.5 (Figure 29). 

Those moderate values from Vegagerðin were usually contrasted with extreme negative 

response or positive response from local entanglements. The unsuitable areas to restore were 

those at Svanshóll and Bakki, which according to the current restoration policy only one of 

them, i.e. drained wetland number 32, was above α-cut values of 0.5 (Figure 29).  

However, the wetlands at the end of the valley and far from main homesteads, i.e. wetlands 

1, 2, 9 and 10, received high suitability scores for local entanglements but scored rather 

poorly for Vegagerðin. Thus, as a general trend the disagreement between local and non-

local entanglements was found between an intermediate position of Vegagerðin and extreme 

positions of local entanglements, either towards suitability or unsuitability.  
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Figure 29. Depiction of the “disagreement” cluster. The maps display the fuzzy scales for the result of 

each drained wetland on each entanglement. The triangular plot depicts the absolute comparisons 

between entanglements on a scale from 0, located at the center of the triangle, and 1, located at the vertex 

of the triangle. The plot is divided on increments of 0.1, representing more agreement between values 

towards the center and more disagreement towards the outer parts of the plot. 

Neither disagreement nor agreement 

The cluster of “neither disagreement nor agreement” concentrated those drained wetlands 

which did not have great aggregate differences, but enough for them to not be in perfect 

agreement. Within this cluster, local entanglements were in perfect agreement for most of 

the unsuitable sites (Table 8). However, there was some local disagreement in certain areas 

like drained wetlands number 2, 20, 16, 36 and 35 (Figure 30). 

The largest disagreement values between local entanglements were those from wetland 

number 16, which corresponds to the current restored wetland at Framnes, and wetland 

number 36, which is currently used for agricultural purposes (Figure 30). Nevertheless, the 

restored wetland at Framnes reached positive responses for both local entanglements, but 

landscape was slightly higher. According to the interviews, some locals would like to 

restored the whole southern drained wetlands at the southern side of the road, since 

agricultural farming is in decline there. However, there are some disagreements such as those 

on wetland 36, due to the prevailing of drained landscape as aesthetically pleasing for the 

locals (Figure 30). 
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Table 8. Absolute differences between each entanglement for each drained wetland, and aggregates for 

the neither disagreement nor agreement cluster. 

Wetland 

Number 

Landscape – 

Instrumentality 

Landscape – 

Vegagerðin 

Instrumentality 

– Vegagerðin 

Aggregate 

∑𝒙

𝒏
 

3 0.13 0.35 0.22 0.23 

20 0.15 0.35 0.2 0.23 

16 0.25 0.35 0.1 0.23 

22 0 0.37 0.37 0.25 

38 0 0.4 0.4 0.26 

21 0 0.4 0.4 0.27 

36 0.33 0.07 0.4 0.27 

37 0 0.4 0.4 0.27 

24 0 0.4 0.4 0.27 

25 0 0.4 0.4 0.27 

27 0 0.4 0.41 0.27 

35 0.003 0.43 0.43 0.29 

 

Regarding the differences with the Vegagerðin entanglement, those were not in extreme 

disagreement with local ones, due to both the similarity of judgement for the unsuitable sites 

and the internal dissimilarities between local entanglements. However, wetlands 38 and 35 

were highly suitable for local entanglements while being rather unsuitable for the 

Vegagerðin one (Figure 30). 
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Figure 30. Depiction of the “neither agreement nor disagreement” cluster. The maps display the fuzzy 

scales for the result of each drained wetland on each entanglement. The triangular plot depicts the 

absolute comparisons between entanglements on a scale from 0, located at the center of the triangle, and 

1, located at the vertex of the triangle. The plot is divided on increments of 0.1, representing more 

agreement between values towards the center and more disagreement towards the outer parts of the 

plot. 

 

Agreement 

The agreement cluster recorded low distances on the aggregate values, but the whole 

suitability scores never went above 0.67 for any of the entanglements (Figure 31). Local 

entanglements were in close agreement except the drained wetlands at réttir and wetland 

number 18, yet the differences were never more than 0.2 points (Table 9). In that case the 

landscape reached lower values than instrumentality since, according to some of the 

interviews, the development of forestry would improve the landscape quality at this point.  

The Vegagerðin entanglement was with the most agreement on the réttir wetland, were 

agreement values were below or at 0.1 (Table 9). However, the suitability for that drained 

wetland was never above 0.5 in any case (Figure 31). Moreover, wetland number 31 was 

also on close agreement between local and non-local entanglements, but scoring always 

below 0.26 on the α-cut values. 
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Table 9. Absolute differences between each entanglement for each drained wetland, and aggregates for 

the agreement cluster. 

Wetland 

Number 

Landscape – 

Instrumentality 

Landscape – 

Vegagerðin 

Instrumentality 

– Vegagerðin 

Aggregate 

∑𝒙

𝒏
 

33 0.17 0.11 0.06 0.11 

14 0.17 0.17 0.004 0.12 

13 0.17 0.02 0.19 0.12 

31 0 0.19 0.19 0.13 

18 0.25 0.23 0.02 0.17 

5 0.003 0.26 0.27 0.18 

 

The Vegagerðin entanglement was most agreeing on the réttir wetland, were agreement 

values were below or at 0.1 (Table 9). However, the suitability for that drained wetland was 

never above 0.5 in any case (Figure 31). Moreover, wetland number 31 was also in close 

agreement between local and non-local entanglements, but scoring always below 0.26 on the 

α-cut values. 
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Figure 31. Depiction of the “agreement” cluster. The maps display the fuzzy scales for the result of each 

drained wetland on each entanglement. The triangular plot depicts the absolute comparisons between 

entanglements on a scale from 0, located at the center of the triangle, and 1, located at the vertex of the 

triangle. The plot is divided on increments of 0.1, representing more agreement between values towards 

the center and more disagreement towards the outer parts of the plot. 

Strong agreement 

The cluster with the shorter distances between α-cut values was also the one with the lowest 

general scores on each entanglement. Thus, the entanglements are then agreeing here on the 

unsuitability of the drained wetlands for restoration (Figure 32). In this sense, there was 

almost absolute agreement between local entanglements, differing very slightly only on 

wetland number 26 (Table 10).  

Table 10. Absolute differences between each entanglement for each drained wetland, and aggregates for 

the strong agreement cluster. 

Wetland 

Number 

Landscape – 

Instrumentality 

Landscape – 

Vegagerðin 

Instrumentality 

– Vegagerðin 

Aggregate 

∑𝒙

𝒏
 

23 0 0 0 0 

26 0.003 0.09 0.09 0.06 
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12 0 0.1 0.1 0.07 

28 0 0.16 0.12 0.09 

 

The α-cut values for Vegagerðin never went above 0.42, reaching an agreement with all the 

non-local entanglements expect with wetland number 26, which was also slightly different 

between local entanglements (Figure 32).  

 

Figure 32. Depiction of the “strong agreement” cluster. The maps display the fuzzy scales for the result 

of each drained wetland on each entanglement. The triangular plot depicts the absolute comparisons 

between entanglements on a scale from 0, located at the center of the triangle, and 1, located at the vertex 

of the triangle. The plot is divided on increments of 0.1, representing more agreement between values 

towards the center and more disagreement towards the outer parts of the plot. 

 

Conflicts between suitability and agreement 

Throughout the spatial representation of the entanglements, any single drained wetland was 

found that had both α-cut values high enough to be considered for restoration, i.e. preferably 

as close to 1 as possible, and good agreement values at the same time. The reason being is 

that there was a negative trend between agreement clusters and suitability scores, i.e. that the 

more agreement was reached between entanglements, the lower was the suitability to restore 

the drained wetland (Figure 33).  
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Figure 33. Relation between each cluster and the α-cut values as a measure of suitability. Both axes 

represent the average values either for cluster or for entanglement. The labels on the graph are an 

acronym for each cluster, e.g. SA, Strong Agreement; A, Agreement; NAND, Nor Agreement Nor 

Disagreement; D, Disagreement; SD, Strong Disagreement.  

For instance, the “strong agreement” cluster contains an average α-cut value per 

entanglement that never goes above 0.25, and even those values do not go above 0.5 on the 

“agreement” cluster (Figure 33). The only moment when the α-cut values goes beyond 0.5 

is for the “disagreement” and “strong disagreement” clusters, and only for the local 

entanglements, since the non-local one never goes beyond 0.5 as an average. 

In this sense, an agreement can hardly be reached if the goal is to find a suitable site to restore 

a wetland between all the entanglements. Indeed, the conflict between values is high and 

only recedes when wetlands are not suitable enough for being restored. Solutions that will 

satisfy all the entanglements must be, in this case, a compromise for all of them, since any 

optimal solution can be reached that does not suppose a tradeoff between agreement or 

suitability.  

 Propositional profiles 

The final decision on where to restore a wetland and on what basis is what has been called 

in the second chapter as proposition. Thus, those tradeoffs between agreement or suitability 

are exemplified through propositions where actors (or group of actors) arrange their 

entanglements according to their preferences and ontological settings. In this sense three 

profiles where tested here, in order to explore which wetlands could be restored with all the 

considered entanglements in mind.  
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Three types of propositions where considered, i.e. one where only the current policy’s 

entanglement is considered, another where only the local’s entanglements are recognized 

and another where non-local and local entanglements where equally considered.  

Priority of habitat entanglement 

In the case in which the restoration community will decide to restore the wetlands having in 

mind only the habitat entanglement, the preferred wetland to be restored in this case will be 

the one below Svanshóll (Figure 34). The proposition was formed here as a weighted overlay 

between entanglements, giving a weight of one to the habitat entanglement and a zero to the 

others. In this sense, this proposition is exactly the same as the spatial representation of the 

habitat entanglement in itself, since the other two entanglements are not considered within 

the proposition.  

 

Figure 34. Proposition where only the habitat entanglement is being considered. The red values stand 

for low values of suitability while the green values stand for high values of suitability.  

Priority of the local’s entanglements 

Within this case study, a proposition that will ignore the habitat entanglement and give equal 

priority to both the landscape and the instrumentality entanglement will consider that the 

best wetlands to be restored will be those further from current homesteads. This arrangement 

was created by giving a 50% weight each one of the local entanglements, while giving a 

weight of 0% to the habitat entanglement (Figure 35).  

As seen on the exploratory analysis of the consensus through the entanglements, the current 

entanglement considered within the policy and the local entanglements are negatively 



   

 

122 

correlated with suitability, i.e. the suitable restoration places for local entanglements tend to 

be always rather unsuitable places for non-local actors. This can be seen by comparing the 

proposition above and below, if the values closer to pure suitability are taken (from 0.6 until 

1) the maps tend to invert the values, i.e. a wetland closer to α-cut values of 1 in the priority 

of habitat will score less than 0.5 on the priority of local entanglements.  

 

Figure 35. Proposition where only the local entanglements are being considered. The red values stand 

for low values of suitability while the green values stand for high values of suitability. 

Equal priority to local and non-local actors 

A more holistic approach would be to include all the entanglements recognized and 

identified within the proposition. Obviously, the proposition outlined here is far from being 

holistic, since many other entanglements are not considered in it. However, it gives an 

example of the complexities of holistic approaches to wetland restoration, in which there is 

not a definite arrangement of priorities, since those change across actors and time.  

In this case, an equal priority has been given to both local and non-local actor’s 

entanglements, where 50% was placed for habitat, 25% for landscape and 25% for 

instrumentality (Figure 36). The results show that under such propositions there is not a 

definite best place for suitability, since no drained wetland goes above an α-cut value of 0.8. 

Under such conditions it would be better to go over the drained wetlands that suppose the 

least amount of conflict between entanglements.  

Thus, when propositions fail to agree on the best suitable place to be restored, the results of 

an exploratory spatial consensus like the one given above can help on the final decision. 
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Since the entanglements only agree on unsuitable drained wetlands for restoration, the 

drained wetlands present in this proposition that have the least amount of conflict are under 

the “Neither agreement nor disagreement” cluster. In this case, the wetland above the current 

wetland restored at Framnes presents the higher suitability for the proposition and the least 

conflict between entanglements.  

 

Figure 36. Proposition where local and nonlocal entanglements are considered with equal priority. The 

red values stand for low values of suitability while the green values stand for high values of suitability. 

Furthermore, this shows that such spatial decision-making approaches are not definitive in 

the sense that they can be computed under the given formulas and place the best solution as 

an outcome. Dialogue and participation is necessary not only to outline entanglements and 

build up the propositions, but also to discuss their outcomes and, perhaps, to redifene them 

after all. So the participation of actors cannot be given at a single time, but should be 

understood as a process, where discussion is needed in order to incorporate solutions that 

will be both inclusive and that will avoid conflict between actors. 
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5 Discussion 

This study aimed to answer four main questions related to wetland restoration in Iceland, by 

using a case study of an ongoing wetland disturbance process. The first of the questions was 

aimed at recognizing the current wetland restoration community and its actors. This was a 

crucial step in order to study whether the current wetland restoration community was 

embracing the whole range of actors in order to engage into holistic wetland restoration. 

Furthermore, also served as an exploration of the potential communities present outside of 

the current policy, that could help to reach such holistic approaches.   

Each actor in those communities recognized different entanglements between humans and 

non-humans and according to their world views or ontologies. Thus, depending on those 

ontologies actors will consider certain entanglements for restoration. The ontological 

standpoints of each actor provided a baseline information of the possibilities of holism 

through the wetland restoration community. In this sense, it was necessary to study the 

ontologies that structure the propositions defended by each actor, which is what the second 

research question was aimed to.   

The different entanglements addressed different realities of wetlands that might not be easily 

comparable. In this sense, the concept of place served as a common ground were all the 

entanglements could be represented and compared. Thus, the third research question 

analyzed the spatial dimension in which the wetland entanglements are represented, as the 

condition of possibility for inter-objective and inter-actual dialogue, i.e. between 

entanglements and actors.  

Finally, the last research question was studying the both the differences between the current 

and a more participatory approach to wetland restoration, and their possibilities of reaching 

holistic wetland restoration. The consensus between the entanglements was explored under 

such frame, together with the possibilities of different propositions as a depiction of how 

decision-making within wetland restoration can accommodate different entanglements.  

This chapter is divided in four main subchapters that discuss each one of the research 

questions. The first subchapter discusses the differences between the current restoration 

community and an ecological one, that will result in ecological outcomes after including all 

the affected actors. In this sense, the chapter discusses the limits of the currently involved 

actors to perform restoration in a holistic way and with such ecological outcomes. The 

subchapter proposes other type of communities that will be open to the whole range of actors 

involved.  

However, as has been outlined through this study, the mere outline of actors is not 

tantamount to the consideration of their interests for restoration. Actors can be recognized 

within the wetland restoration community, but their propositions might not be considered if 

the ruling views of the world within the community are those that stimulate statements rather 

than dialogue. Thus, the second subchapter discusses the ontologies present in both local and 

non-local actors. For either of the main group of actors considered, non-essentialist 
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ontologies are seen as the worldviews that can support holistic wetland restoration 

approaches.  

Nevertheless, abiding to non-essentialist ontologies does not ensure by itself that 

communities will engage with holistic wetland restoration. In order for being holistic, 

restoration approaches have to consider all the involved entanglements. In this sense, 

entanglements have to be able to be compared with each other, and the concept of place can 

be a common ground from which discussions between the entanglements can be taken at the 

same level. Thus, the third subchapter discusses the pitfalls of the spatial representation of 

the entanglements, and the difficulties and limits to such representations.  

The represented entanglements are what vertebrates the discussion regarding the best place 

to restore a wetland according to such entanglements. The final decision of the place to be 

restored is taken as a prioritization between all the recognized entanglements. Such 

prioritizations are what has been named propositions, which are the backbone of any 

participatory approach. However, propositions are only possible when there is certain 

previous consensus between the identified entanglements. Thus, the fourth subchapter 

discusses the necessity of spotting and addressing disagreements between entanglements 

prior to any propositions that will be confronted by default. The research needed to build 

decision-making environments based on such propositions is discussed, as having spatially 

represented entanglements and measures of consensus as the material where propositions are 

built upon.  

5.1 The current and the ecological restoration 

community 

The first research question in this study aimed at dealing with the communities behind 

wetland restoration, i.e. its recognized actors. Within this subchapter the current wetland 

restoration will be discussed, along with the alternative communities identified by both local 

and non-local actors. Furthermore, the ideal community will be also reflected on, as the 

possibilities of holism within wetland restoration processes.  

 The current wetland restoration community 

Wetland restoration communities that are not able to identify or grant agency to their actors 

are not able to embrace holistic approaches to wetland restoration (Latour, 2004b). So far, 

the current wetland restoration community formed by non-local and certain local actors 

failed to recognize other actors that are crucial for wetland restoration, such as the rest of 

local actors or other nonhuman actors. According to the current policy, only the type of 

wetland and its extension are recognized when approaching wetland restoration, i.e. only the 

habitat entanglement is considered for restoration.  

Thus, this type of wetland restoration community in which only certain local actors, some 

experts and engineers are recognized cannot fully account for holistic wetland restoration 

approaches. In this sense, a wetland restoration that aims to be holistic but only focuses on 

habitat is plainly impossible (Robertson, 2000), since many of the human-nonhuman 

relations are not taken into account.  
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In fact, this type of wetland restoration has already been practiced elsewhere, with the terms 

coined as No Net Loss (Robertson, 2000; Whigham, 1999). The current Icelandic wetland 

restoration policy is built upon similar terms, in which a wetland balance account is kept, 

keeping track on the balance between wetland disturbed to wetland recovered. This trading 

scheme is not only the epitome of nature capitalization, but also a clear example of 

reductionism.  

Indeed, compensating disturbed wetlands by recovering other drained wetlands elsewhere is 

only possible on terms of globalization, i.e. the features of the disturbed wetland can be 

mimicked on the restored one (Robertson, 2000). However, this implies an embracement of 

reductionism, since restorations based on habitat terms can bypass the local importance of 

entanglements such as water quality or landscape.  

This type of restoration policy can embrace negative dialectic patterns, developing 

essentialist rather than ecological mindsets (Adorno & Horkheimer, 1972; Latour, 2004b). 

For instance, the conception that wetlands can be traded as market entities can result into a 

lack of sense for the particularities and specificity of certain wetlands, since they can be 

replaced somewhere else. In this sense, actors that abide to such restoration types will 

consider wetlands as simple tradable entities that can be merely restored elsewhere when 

disturbed.  

Therefore, reductionist communities generate seemingly reductionist policies that 

effectively result into short-sighted treatment of wetlands where the global takes over the 

particular, i.e. where net balance becomes more important than local functions lost. 

Nevertheless, as assumed by Umhverfistofnun and the environmental experts consulted, the 

current restoration policy is only the first step towards a further consideration of wetland 

environments as complex and crucial entities. Thus, under the eyes of such type of actors, 

the consideration of infrastructure developers to abide to current restoration policies and 

compensate for disturbed wetlands is already a big step for a country that drained most of its 

wetlands.  

 The alternative communities of non-local actors 

Actors such as Umhverfisstofnun and other environmental experts recognized other actors 

beyond the limits of the current wetland restoration community. Indeed, they considered that 

wetland restoration should not only account for habitat but for many other entanglements 

such as carbon, soil, flooding or water quality. Within all those entanglements they 

recognized crucial nonhuman actors such as types of soil, rivers, types of geomorphology, 

wetland fauna and flora, amongst others.  

This openness towards other actors as part of the wetland restoration community is aligned 

with the conception of wetlands as complex entities that cannot be addressed solely by one 

of its many entanglements (Huijbens & Pálsson, 2009; Latour, 2004b; Morton, 2013). The 

need for wetland restoration that considers and embraces other entanglements than merely 

the current habitat one has been pointed out by many of the environmental experts. Even 

more, some of the Vegagerðin experts too recognized the need of local actors as crucial for 

the acceptance of wetland restoration endeavors, acknowledging that instrumentality 

entanglements are crucial for the success and acceptance of wetland restoration processes. 
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In this sense, the wetland experts are opening towards existential conceptions of wetland 

communities, in which both ecological and social needs are slowly being integrated. 

However, such experts lack the tools and resources to address such integrative processes, 

which forces them to remain within expert-based systems. Thus, the expansion of the 

wetland restoration communities to other local actors is dependent on both resource 

allocation and the usage of participatory approaches that adapt to the timeframe and budget 

of wetland restoration processes.  

 The alternative communities of local actors 

The type of communities defended by local actors throughout this case study, acknowledged 

that the wetland restoration community was best represented through the institutions and 

actors that are currently enacting the wetland restoration policy. However, they included also 

other local actors beyond those who own land to be restored, integrating the whole 

restoration process as an issue that affects the interests of the local community as a whole.  

However, the fact that local actors considered that the whole local community should be 

involved in wetland restoration is not tantamount to considering that local actors are more 

prone to holistic and integral types of communities. This study has shown that local 

communities should not be idealized in pastoral and bucolic ways, as they are capable of 

practicing essentialism as much as non-locals could (Glacken, 1967). Indeed, certain locals 

did not recognize any sort of nonhuman within the wetland restoration community, and 

assumed that wetlands are at the service of humans and not otherwise.  

Other local actors did include within the wetland restoration community those nonhuman 

actors that environmental experts were considering, as long as local nonhuman actors. Such 

actors claimed for more presence of local knowledge when addressing wetland restoration, 

and were opened to the opinions of the experts on such terms. Those were the actors that 

identified related entanglements with wetlands that go beyond agriculture and landscape, 

relating the drainage of wetlands with issues such as drop in soil level, flash floods, different 

bird species and a decrease on river fish life.  

Thus, complex thinking and approach to wetland restoration is not exempt in local actors, 

which were knowledgeable of the interconnected nature of entanglements. Yet, local actors 

that did not display such awareness of inter-objective relations were diminishing the need of 

wetland restoration for human needs. This can be understood as a reproduction of the 

ontological differences between the current wetland restoration policy and the willingness 

of environmental experts to extend to other nonhumans, applied this time to local entities.  

Indeed, at a non-local level, the current policy followed by Vegagerðin leaves out a variety 

of nonhumans, whilst other environmental experts are longing for their inclusion. Likewise, 

at a local level, wetland restoration policies only include certain locals without attending the 

particularities of other human and nonhuman actors, something which certain part of the 

local communities are longing for. In this sense, there are certain similarities both between 

Vegagerðin current schemes and local actors, and between the wishes of environmental 

experts and certain locals.  
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 From (ego)logical to (eco)logical communities 

All the human actors considered through this study had different degrees of awareness 

regarding the aggregate complexity of wetlands and its entanglements. However, they shared 

the positioning of the agency on the human actors that they considered to be the part of the 

community. Usually no agency was attributed to any sort of nonhuman, even if they were 

conceived as a vital part of the community.  

In this sense, wetland restoration communities that only speak through its human members 

are egocentric communities, operating on (ego)logical rather than (eco)logical terms. 

Communities that are not able to represent all its members are not only unable to take 

decisions on holistic terms, but they are unable to think ecologically (Latour, 2004b). To 

represent nonhumans is to conceive wetlands in hyperobjective terms, on the terms where 

humans are not at the center, but on a network of relations that must be taken care of (Morton, 

2013). 

The current wetland restoration framework fails to think on those ecological terms, since 

many of the entanglements and the actors that form them are not represented in the decision 

making schemes. Indeed, choosing a restoration site based solely on terms of habitat 

disregards other entanglements which are equally crucial for the success of restoration in 

ecological and social terms. If the goal of wetland restoration policies is to compensate for 

disturbed wetlands, special care must be taken on how the disturbance is accounted for. 

In this sense, a proper account of entanglements disturbed and affected by road development 

processes is necessary in order to see whether the selected site is able to compensate or not 

for the disturbed wetland. In order to account for all those entanglements, ecological thinking 

has to be practiced, incorporating all the actors affected by the restoration and present on 

wetland environments.  

Currently only two sets of actors are practicing such thinking, i.e. wetland experts and certain 

locals. However, some of them are still operating on (ego)logical terms. For instance, certain 

environmental experts tend to distrust the capabilities of the other for understanding complex 

ecological thinking, and some locals tend to think that local knowledge is more valuable than 

academic/expert non-local knowledge. The reasons for the mutual distrust are the historic 

relations of dominance that non-local institutions had on local ones, and the traditional lack 

of ecological thinking towards wetlands that locals had throughout the second half of 20th 

century. 

An ecological conception of a wetland restoration community is one that abandons those 

(ego)logical standpoints and integrates both local and non-local entanglements. Such 

community is able to think ecologically because both non-local and local entanglements are 

integrated, together with the nonhuman and human actors that participate in those 

entanglements (Latour, 2004b). Furthermore, such communities generate possibilities for 

(co)existence because promote relations based on habits rather than essences, as it will be 

discussed within the next subchapter. However, there is already a good basis for such 

communities, since some of the non-locals and some of the locals are already operating on 

such terms, albeit they are a minority. Yet, as for today, such community does not exist 

within the current Icelandic wetland restoration scenario.   
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5.2 Holism within the current ontologies 

Following the work of Latour (1993, 2004, 2013) and Morton (2011, 2013), this study 

analyzed the propositions of both local and non-locals, classifying them into those closer to 

existentialist or essentialist standpoints. Such ontologies are important because they embody 

certain predisposition to engage through either essences or habits within the core of every 

communities’ dialogue (Latour, 2004b).  

This distinction between essences and habits is rooted on the Hegelian dialectics between 

being, not-being and becoming (Adorno & Horkheimer, 1972; Glacken, 1967). Indeed, being 

and not-being are those definite and discrete entities which do not let themselves to 

discussion, either it is or it is not. However, becoming lets itself to a much more dynamic 

reality between two totalities, being and not-being. It this sense, essences are like those 

immovable totalities which are not allowed to be discussed, since they are matters of fact 

(Latour, 2004b). However, habits are more related with a continuously evolving discourse 

between essences, since habits are modes of existence that can be revised.  

The ontological standpoints for each actor was explored in order to foresee the presences of 

ontologies that will favor holistic wetland restoration approaches.  In this subchapter, both 

the current non-local and local ontologies are discussed under the theoretical framework of 

existentialist-essentialist ontologies. Furthermore, the possibilities of embracing non-

essentialist ontologies in a wetland restoration scenario is discussed, as long as the 

possibilities of enacting such discussions in terms of habits rather than essences, i.e. in terms 

of dialogue rather than totalities.  

 Non-local ontologies 

The non-local ontologies represented by Vegagerðin, Umhverfisstofnun and wetland 

experts, contained both extremes of the ontological spectrum between essentialist and 

existentialists. It was especially remarkable that, even with the yearning for holistic 

restoration amongst non-local entities, only half of them were on the existentialist spectrum. 

This implies that wetland restoration is not a real problem amongst some of the non-local 

entities that have to undergo such processes, but that is mostly a requirement for any kind of 

development that has to be followed.  

This will explain the reason why the essentialist spectrum was actually really close to the 

extreme, only defending habitat and instrumentality entanglements. For those non-local 

actors that do not engage with wetlands as hyperobjects and see them as a mere environment, 

the most important issues when addressing restoration are those of finding the right habitat 

in order to comply with the current policy, and to find suitable land-uses which locals will 

allow to restore.  

In this sense, when addressing wetland restoration, more than emphasizing care towards 

wetland environments, non-local essentialists are privileging a compliance with the policy. 

Hence, non-locals comply with a policy that is eminently essentialist. This is not trivial, since 

the very same ontological standpoint that brought with it the massive drainage of Icelandic 

wetlands is reiterated not only through the current ontologies of the actors that enact wetland 

restoration endeavors but through the policy itself.  
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Nevertheless, wetland restoration is being practiced and carried out, both enforced by the 

current policy and by experts that select the wetlands to be restored. This cannot be denied, 

i.e. that the importance of wetland environments is being addressed by non-local actors. 

However, the point here is what the negative dialectics from critical theory stands for, i.e. 

that the materialization of seemingly liberating standpoints, based on dualistic and 

essentialist ontologies, ensures the perpetuation of the dominance that was seeking to get rid 

of (Adorno & Horkheimer, 1972).  

In a nutshell, that wetland restoration approaches that seem ecological and integrative with 

the human and nonhuman needs are in fact suppressing crucial entanglements from 

essentialist standpoints. Nevertheless, the rest of non-local actors that are closer to 

existentialist ontologies do compensate for the other non-locals, by defending the need to 

integrate more entanglements on decision schemes. 

The awareness of hyperobjects and the complex interrelatedness between different wetland 

entanglements led certain non-local actors to existentialist standpoints. The wording of 

existentialism should not be considered here in Heideggerian or Sartrean terms, but rather in 

terms of Latourian conception of human-nonhuman communities (Latour, 2004b). Hence, 

these non-local actors, instead of reducing the complexity to one or two entanglements to be 

taken into consideration, they tend to acknowledge  as many entanglements as possible. 

This openness towards other entanglements goes together with the need to establish a 

dialogue between them. Indeed, since the more entanglements present, the more complex 

decisions are. Thus, the (co)existence between entanglements are what prevail for this type 

of non-local actors, which are more open to a dynamic reality where the essentialism that 

block the dialogue are replaced by habits of negotiation and discussion. The component of 

discussion becomes crucial for sorting the tradeoffs for addressing wetland restoration that 

involves many entanglements and their tradeoffs.  

 Local ontologies 

The dialectics between essentialists and existentialists were represented within the local 

actors as axiological schemes of dominance and coexistence respectively. The concept of 

dominance derives from essentialist positions since only land uses that consider human 

needs are taken into account, disregarding any other land use that will involve non-humans. 

On the contrary, coexistence derives from an existential standpoint were the inner relations 

and interdependency between humans and nonhumans is considered as the crucial core of 

rural communities.  

In this sense, there is a certain awareness of wetlands as hyperobjects, even if the 

existentialists cannot verbalize the entanglements, they do have a sense of relatedness 

between wetland environments and themselves. This sense of interdependency and 

relatedness is usually enacted in local terms, even if some of them do realize that certain 

entanglements go beyond the boundaries of their own valley. 

This sense of complexity and interdependency is expressed in axiologies of care and 

coexistence, which are aimed to create a fruitful and respectful relation between humans and 

non-humans. However, even if many of the local actors adhered to all land-uses that 

supported existential ontologies, many of them also accounted for profitable and utilitarian 
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land-uses. This can be understood as the need of locals to find balance with their survival 

needs, which brings some of the existentialists closer to essentialist positions. Even if most 

of the wetlands have been drained and many of them are unused today, many locals refused 

to embrace truly existential ontologies, since they defended the need of using those lands for 

other terms.  

The conception of coexistence between humans and nonhumans of those actors that were 

not at the extreme of existentialist positions, was that of having a prevalence of some human 

needs while respecting nonhuman ones. The materialization of this was a landscape heavily 

drained and used not only for the initial purpose of drainage, i.e. agriculture, but for forestry 

or land development. Thus, the conception of the balanced nature of the valley between 

humans and nonhumans is based on a dominance of wetland environment for human needs 

and purposes.  

Nevertheless, the existentialists actors had a great consideration for wetland environments, 

hence their fight for changing the initial plans of the road. Yet, even if they considered the 

importance of wetlands for their surroundings, the real place attachment was mediated by 

forestry and rural agriculture. Their defense of a balanced landscape was built as an 

historical account were birch forest coexisted, with wetland environments.  

However, different species of trees which were not native to the Icelandic landscape were 

planted as planned reforestation. The local actors that defended such coexistence and 

landscape did it on grounds of a balance that they thought was natural based on historic 

accounts of Icelandic landscape. Yet, this very same balance that was coined as natural was 

in fact influenced by narratives of profitability, utilitarianism and even culturally grown 

aesthetics about the rural landscape. The result was a situation in which wetlands were 

clearly unbalanced in front of the massive drainage, and the historic injustice towards them 

was perpetuated through narratives that alluded to a certain natural balance that was in fact 

not purely natural.  

In this sense, the local essentialists were more direct when addressing their reductionism and 

refused to direct to issues of balance or nature, since they clearly addressed that the only 

important issue was the survival of humans on a rural landscape harsh enough for human 

life. However, local actors placed on the existentialist spectrum, while displaying a discourse 

of care and coexistence based on a balanced landscape, allowed for the permanence of 

dominance over wetland environments.  

The explanation for this is can be the high importance of place for local actors, where 

depending on the placement of the drained wetland the same actor can be either closer to 

existentialist or essentialist positions (Morton, 2013; Thrift, 1999). Nevertheless, there are 

essentialist interferences within the existentialist discourse that are not solely understood on 

concepts of place. Indeed, for some actors the appeal to a balanced landscape as the natural 

and historic arrangement included some ideological aspects related to essences such as 

Nature. The usage of such justifications from the core of seemingly existentialist mindsets 

can be detrimental, as it could perpetuate the essentialist mindsets that they oppose to. 
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 Non-essentialist ontologies 

The possibilities of holistic wetland restoration within the current ontologies are faint, not 

even within most of the ontological placements closer to the existentialist standpoints. The 

reason being the pervasiveness of essentialist mindset across the whole ontological 

spectrum, which is not even guaranteed to be surpassed on the existentialist extremes. The 

main reason for this is that it is easier for actors to work with stable essences rather than with 

dynamic and adapting habits (Latour, 2004b). 

When essences such as balanced landscape or Nature are embedded into wetland 

restoration, holistic approaches become ontologically impossible. The reason being that 

holistic wetland restoration cannot be pursued under essentialist standpoints. Indeed, 

wetland restoration can be practiced under a focus on habitat, landscape or land-use, but 

any of those approaches cannot be considered holistic if it’s not open towards the other 

entanglements that constitute wetlands as a whole.  

The rejection of dualistic standpoints based on a defense of Nature has to do precisely with 

this issue. Rejecting Nature, natural balance or any other essentialism, does not mean to 

avoid ecological solutions, it is aimed precisely to think as ecologically as possible (Espinosa 

Rubio, 2013; Fitzsimmons, 1989; Hinchliffe, 2007; Latour, 2004b; Morton, 2011). More 

often than not, Nature is a form of essentialism that cannot be decoupled from the discourse 

and that, in fact, governs it. In order to think ecologically and in a related network between 

entanglements, any concept that impedes the dialogue should be put aside or critically 

revised (Morton, 2011). 

The existentialist standpoints embraced by local and non-local actors run the risk of 

incorporating essentialist claims that will impede the necessary openness and dialogue 

towards a holistic wetland restoration. The problem does not reside on those actors which 

are at the extreme of the existentialist spectrum, but rather at the majority located in between 

and towards existentialist ends. It is precisely there where essentialist interferences are more 

likely to appear.  

Such interferences are the claim to facts as universal and atemporal entities that lock the 

discourse and refuse to consider other options within the dialogue. For instance, a non-local 

that might believe that landscape is not crucial for restoration due to the impossibilities to 

adequate to objective and factual representation when addressing wetland restoration. 

Furthermore, a local that might consider the conception of balance as natural and historical 

entity, will be less likely to be open to criticism or review the naturalness of the balance. In 

a nutshell, the actors in such situations persist on the dualistic dichotomy between fact and 

value, focusing on the fact as the locking of the discourse and preventing the recognition of 

other entanglements that might go unnoticed or silenced (Latour, 2004b; Putnam, 2003).  

In this sense, due to the fact that the extreme existentialists are rather rare on local and non-

local terms, the only way to allow for non-essentialist ontologies is to accept that fact and 

value are interdependent, that nature and culture are viscous and not complete and locked 

entities (Hinchliffe, 2007; Latour, 2004b; Morton, 2013). However, nowadays it can be 

concluded that non-essentialist ontologies, as the base for a discourse open towards holistic 

restoration, is certainly far from possible. In order to allow for holistic wetland restoration, 

non-essentialist ontologies have to be placed at the base of any wetland restoration policy, 
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allowing for the inclusion of entanglements beyond those of habitat. Moreover, the 

entanglements considered throughout the policy, if holism has to be embraced accordingly, 

must not be locked to a finite list, but constantly revised under ever changing habits of 

wetland restoration communities. Thus, restoration should be thought in terms of process 

and constant dialogue rather than mere discrete implementations of a fixed policy (Berglund 

et al., 2013). 

However, such dialogue between different entanglements must be performed on common 

grounds in order for all of them to be able to participate. This is not always easy as different 

entanglements address the reality of wetlands under different methodological perspectives. 

In this sense, the next subchapter deals with the concept of place, as it was explored as a 

possibility in which entanglements could find a commonplace for discussion. 

5.3 The commonplace of place 

This study considered mainly three entanglements out of many that a wetland relates to. 

Those entanglements were the ones of habitat, represented by the current policy, and the 

ones of landscape and instrumentality, represented by the local actors. Here were other 

identified entanglements, such as the ones of water quality, flooding, soil erosion and carbon 

cycle. However, those entanglements were not considered in the current analysis due to time 

consuming and complex modeling beyond the scope of this project.  

Nevertheless, habitat, landscape and instrumentality entanglements address different 

regions of knowledge and modes of understanding (Latour, 2013). In order to establish a 

dialogue between different entanglements, those have to be able to communicate with each 

other. Indeed, the complexity of wetland hyperobjects generates multiple entanglements 

which are not always possible to be represented under a common discipline. For instance, 

the habitat entanglement addresses regions of knowledge that are acknowledged with certain 

disciplines which are not always suitable for other entanglements, like landscape (Manson 

& O’Sullivan, 2006).  

In this sense, the dialogue that must be at the base of holistic wetland restoration is an 

interdisciplinary one. Yet, interdisciplinary representations of entanglements bring up 

questions of commensurability, i.e. of how can tangible entanglements like habitat relate to 

intangible ones such as landscape (O’Sullivan, 2004). In this sense, the concept of place is 

known for being a conjunction of different modes of understanding, where meaning arises 

from seemingly sterile spatial matters (Latour, 2013; Manson & O’Sullivan, 2006).  

The concept of place is highly valuable for the process of selecting a wetland for being 

restored, since it allows entanglements to be expressed on common spatial matters. 

Furthermore, the selected wetlands are not mere spaces but places meaningful for the 

entanglements represented and embodied in them (Thrift, 1999). When thinking about 

certain spaces for being either suitable or unsuitable to restore, actors are relating the space 

with the entanglements they find themselves into, putting the place in relation with other 

entanglements too. It is precisely at this level of placement where entanglements can meet 

and be compared between each other.  

Reflecting on space in terms of place allows to go beyond the mere physical location, and 

dwell in the location as condensed with meanings, entanglements and interobjective 
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relations. This is what allows entanglements as different as instrumentality or habitat to be 

compared, as vectors of meaning for spatial locations (Manson & O’Sullivan, 2006; Thrift, 

1999). Those types of meanings can agree or, but they can be compared and establish a 

dialogue regarding the best placement for restoring wetlands.  

 Spatial representation of entanglements 

The comparison between entanglements through the concept of place is performed through 

the suitability or unsuitability of each place for wetland restoration. In order to avoid any 

sort of binary scale or dualism, the suitability-unsuitability dyad was represented as a fuzzy 

function. The aim was to represent that there is a scale between suitability and unsuitability, 

that the place for wetland restoration is not either completely suitable or unsuitable, but that 

there is a degree between both extremes.  

The usage of fuzzy functions was directed towards the need of representing a reality that is 

never mediated through totalities, i.e. there is never an absolute suitable place for wetland 

restoration for all the entanglements (Mitsch & Gosselink, 2000a; O’Neill, Schmidt, 

Dobrowolski, Hawkins, & Neale, 1997; Zedler, 2000). In this sense, the suitability of a place 

for wetland restoration is always given as a degree of membership to an ideal solution.  

Furthermore, by normalizing the spatial representation of each entanglement in terms of 

fuzzy scales, they can be compared in terms of suitability or unsuitability as a degree of 

membership to those extremes (Lootsma, 1997). Thus, the thinking of place is turned to the 

suitability/unsuitability to account for certain entanglements while being restored. This 

bridges the problem of interdisciplinary between entanglement representation, by 

concentrating the representation on the thinking of place as suitable/unsuitable. 

However, this does not address the problem of spatial representation which is the adequacy 

of the depicted entanglement in a spatial manner. Certainly, if the spatial representation fails 

to acknowledge the entanglement represented, the fuzzy function that will normalize the 

entanglement between suitable/unsuitable extremes will lose any value for decision-making. 

For instance, if habitat entanglement fails to be represented as such, due to inadequacies 

with the method of spatial representation, the fuzzy function derived from it will fail to 

represent the real suitability/unsuitability scales for that entanglement.  

To spatially represent entanglements like habitat, landscape or instrumentality is not a 

straightforward task. As complex entanglements themselves, they have to be represented 

through models or functions which may fail to address the reality. However, this is precisely 

the characteristics of working with wetland hyperobjects and complex systems, they have to 

be addressed in terms of models and probabilities, never as stable, complete and controllable 

entities (Manson & O’Sullivan, 2006; Morton, 2013). Thus, representations cannot be taken 

as final products, but as a constant process of outlining complex relations that can be redrawn 

if necessary. 

In this sense, the spatial representation and modelling of wetland entanglements should never 

be taken as a replacement of the entanglement itself but as the space created for it in order 

to be able to be put into a context where it can be compared with other entanglements. Thus, 

the spatial representation of entanglements is neither complete nor exhaustive, and it can 
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always be improved to represent more accurately those entanglements involved in 

restoration.  

 Spatial representation of current policy 

The spatial representation of the current policy embodied through Vegagerðin was focused 

on the two main elements that the wetland restoration policy contains, i.e. the type of wetland 

and the area. Furthermore, the assessment of the disturbed area was also created from the 

guidelines included in the policy. The spatial representation depended entirely on the data 

sources that were available for this study, i.e. the Nytjaland database, WorldView DSM and 

Landmælingar Íslands data.  

The current policy is based on the compensation of the disturbed wetlands by restoring 

drained wetlands elsewhere. Thus, it becomes extremely important to assess the disturbed 

wetland. In this study the wetlands considered were those present within the Nytjaland 

database (Gísladóttir et al., 2014). However, this can be a hindrance since the resolution of 

the Nytjaland database is about 15 meters per pixel, which is sometimes not good enough 

for certain wetland patches. Furthermore, the buffer from the centerline of the road was set 

at 100 meters, which can in some cases not be enough to determine the final extent of the 

disturbance.  

The spatial databases used for the generation of the Vegagerðin entanglement were those of 

slope, flood and area. The type of wetland was determined by the slope and the flood layers, 

but further spatial layers could have been used here, such as vegetation ones. However, the 

slope and flood layers help depicting two of the three considered wetlands in the 

classification, i.e. sloping fen and intermittently flooded wetlands (UST, 2005). Since the 

disturbed wetland in this study was not a permanently floded bog, it was not necessary to 

delve into those. 

Nevertheless, with the same datasets used for this study, further analysis can be applied to 

represent permanently flooded fens. For instance, flow accumulation and wetness index 

analysis can be applied to the DEM in order to foresee if the wetland is permanently flooded 

or not (Besnard, La Jeunesse, Pays, & Secondi, 2013; White & Fennessy, 2005).  

Furthermore, the area drained was based on the administrative layer of drained wetlands 

provided by Nytjaland database (Gísladóttir et al., 2014). This can lead to entanglement 

representations which are not entirely accurate, since the land given to restoration is rarely 

the whole extent of the drained area. However, the only way to deal with this is to make use 

of participatory mapping methods and gather data from landowners themselves, which could 

be done through platfoms like SentVot, developed for this study.  

Furthermore, following the wetland restoration policy, Vegagerðin tries to restore as close 

as possible from the disturbed location. More often than not, this is not possible to be 

achieved within the same valley or watershed as the disturbance occurred, placing the 

restored wetland outside of those boundaries. However, since one of the goals was to reveal 

the differences between non-local and local entanglements, this study was limited to the 

Bjarnarfjörður valley.  

Concerning the verisimilitude of the spatial representation from the habitat entanglement, 

the resulting layer provided reasonably plausible results. For instance, the drained wetlands 
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that were categorized as suitable for restoration were similar in type to the wetland disturbed. 

Indeed, those drained wetlands had the same slope, the same proximity to the intermittent 

flooding of the river and shared the same basin. However, the results of this representation 

were not shared with the non-local actors, which would have provided a direct and justified 

validation for the representation. In this sense, for depictions of such entanglements based 

on the concepts of place suitability, follow up meetings could be taken with the involved 

actors in order to validate and confirm that the spatial depictions can be trusted for decision-

making purposes.  

 Spatial representation of local entanglements 

There are accounts of landscape types and land-use databases, yet, there are no spatial 

databases regarding the place suitability for wetland restoration according to landscape and 

land-use accounts. Thus, the background data to represent such entanglements had to be 

collected directly with the aid of semi-structured interviews and the usage of SentVot. The 

main reason to use a desktop based application was to bypass the web connectivity problems 

at the area, but the best solution to reach the maximum number of interviewees is to develop 

the same application in a browser based environment.  

The entanglements were generated as an aggregation of the layers given by each interviewee. 

In this sense, the spatial representation of the landscape and the instrumentality 

entanglements were a depiction of the aggregated values of all the local actors. This can be 

a good illustration of the general views on suitability regarding both entanglements, showing 

the places with high and low agreement on suitability. As a representation of a spatial 

entanglement has its own limits, like losing certain individual information in favor of the 

aggregation. Nevertheless, the aggregation gives a measure of agreement, which is valuable 

for projects that do not only affect the individual but the whole local public.  

However, for the sake of confidentiality the landowners were not recorded, and the data was 

treated as equal for every actor. For future studies, a weighting method could be created to 

aggregate the layers taking into account each landowner, accounting with such factors 

without disclosing any personal information (Strager & Rosenberger, 2006).  

Furthermore, the spatial representation for the locals heavily depends on the number of 

responses given, which can be a hindrance when not many local actors participate in the 

mapping. In this sense when participatory mapping is used to outline such type of 

entanglements, special dedication has to be put on reaching as many participants as possible.  

Concerning the plausibility of the representation of such entanglements, they seemed to 

depict both landscape and instrumentality as the local actors depicted them through the 

interviews. They mostly appeared to be suitable far from homesteads, since most of the local 

actors interviewed did not want to have a wetland at their doorstep. Both entanglements 

appeared to be correlated, as the suitable wetlands for restoration on landscape terms were 

also suitable on instrumentality terms.  

However, they differed on the unsuitability range, where instrumentality tended to be more 

suitable for the same wetlands were landscape entanglement scored poorly. The reason being 

that the landscape of drainage ditches has certain sense of place for the locals, which their 
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restoration could have a negative effect. Thus, even if land is not used and could potentially 

be restored, the impacts on the landscape of such restoration would not be welcome.  

Furthermore, the reason that entanglements overlap on their conception of place suitability 

should not be taken as a problem, but rather as a characteristic of wetland hyperobjects, 

where interobjective entanglements are intimately related to each other. In this sense, land-

use and landscape are closely related, meaning that certain land-uses are immediately related 

with visual and aesthetic appreciations (Zube, 1987). Thus, the spatial representation of those 

entanglements seemed to follow both the stated through the interviews and the literature 

regarding such entanglements. However, as it occurs with the non-local spatial 

representation, a validation in the form of a follow up interview would have been the best 

approach to ensure that the entanglements are represented correctly.  

As a whole, the spatial representation of habitat, landscape and instrumentality 

entanglements in terms place for restoration was successful. Using the concept of place was 

crucial in order to be able to generate representations that could be compared to each other. 

Furthermore, the usage of fuzzy logic to establish the functions of suitability was critical in 

order to avoid binary and dualistic results, using a spectrum of membership between two 

totalities of suitability and unsuitability of each place for wetland restoration.  

However, the spatial representation of the entanglements is only the baseline for comparison 

between current and other participatory approaches for wetland restoration. In this sense, the 

next subchapter will discuss the usage of such spatial representations, as the building blocks 

of propositions and their possibilities to establish participatory approaches towards wetland 

restoration that will be more holistic and result into more ecologically sound outcomes.  

5.4 Current and participatory approaches 

towards wetland restoration 

The last stage of this research consisted in the comparison between the current approaches 

and participatory approaches to wetland restoration. The theoretical background of this study 

assumed that, if wetlands are to be addressed holistically, participation approaches have to 

be used in order to include as many actors as possible. However, the participation of the 

actors involved in the wetland restoration community does not ensure by itself that 

restoration is performed holistically.  

Indeed, by including entanglements into decision-making, the complexity of such decisions 

is increased. In this sense, this subchapter discusses the differences between the current 

policy and its reductionist approach, compared to more complex approaches. Furthermore, 

the increased complexity is also reflected in the need to seek consensus between 

entanglements. Certainly, a satisfactory application of holistic approaches to wetland 

restoration must rely on certain consensus between entanglements. Obviously, certain 

tradeoffs have to be made on the final decision for a restoration site, but a wetland restoration 

process cannot be considered holistic if it’s done to the detriment of some of the involved 

entanglements. Thus, the possibilities of finding consensus within the spatial representation 

of each entanglement is also discussed in this subchapter.  

Despite the effort for integrating as many entanglements as possible through participatory 

methods, holistic approaches cannot ensure that ecological outcomes of restoration are met. 
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For instance, propositional arrangements based on essentialist standpoints could be 

participatory, but will certainly disregard important entanglements for the ecological 

throughput of the restoration. In this sense, this subchapter also discusses the relations 

between participation and such outputs, and if more expert driven approaches as the current 

one could actually ensure ecological outputs. 

The concept of propositions will also be discussed, as the epitome of participation. 

Propositions are the building blocks of wetland restoration communities in which 

entanglements are prioritized over others, resulting into the current state of wetland 

environments. In this sense, propositions are the place where entanglements are confronted, 

and where humans or non-humans can be either excluded or included depending on the focus 

of the proposition. Thus, the end of this subchapter also addresses which type of propositions 

are currently being enunciated, and which ones could be performed if more participatory 

approaches would be used. Furthermore, the possibilities for the existence of propositions 

that will allow for ecological coexistence through holistic approaches will be also discussed.  

 Complexities of holistic approaches 

The possibilities for relating holistically to wetland environments are based on the 

underlying ontologies of the actors that aim to relate to them (Latour, 2004b; Morton, 2013). 

As discussed above (5.2.3), only non-essentialist ontologies are able to account for holistic 

approaches to restoration, which do so by opening the scheme of actors to all the involved 

humans and non-humans. As such, accounting for more than one entanglement when 

attempting to restore wetlands is an integrative rather than reductionist approach, since they 

incorporate more elements into the decision instead of isolating or brush them aside 

(Manson, 2001; Manson & O’Sullivan, 2006).  

The current approach to wetland restoration deals with the complexity of wetland 

hyperobjects by reducing the entanglements considered for restoration to only one. By doing 

so, the decision-making is greatly simplified, yet many tangled humans and non-humans are 

not considered through the decision. In this sense, the inclusive and participatory approach 

to wetland restoration affects the complexity of the decision, since more entanglements have 

to be accounted for.  

Indeed, the consideration of other entanglements that the current ones addressed through the 

policy can be informative and eye-opening, but it can also suppose an increased complexity 

of decision-making (Zedler et al., 2012). In fact, the spatial representation of the different 

entanglements acknowledged through this case study showed that consensus on the best 

restoration site was not always possible.  

Thus, from an operational mindset in search for efficiency and simplicity, an increase in 

complexity and efforts allocated to restoration can be seen as hugely detrimental. Certainly, 

it is rather straightforward to select the best suitable location from only one entanglement. 

Yet, if the issue is to address wetland restoration holistically, it has to be considered that the 

increase in the complexity of the decision is precisely the materialization of such approaches. 

If decision-making under holistic approaches is complex, it is because the complexity over 

the object decided upon is not neglected but acknowledged (Manson & O’Sullivan, 2006; 

O’Sullivan, 2004). 
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An essentialist approach to wetland restoration such as the current one, prefers the readiness 

and simplicity of reductionist approaches. However, existentialist approaches to wetland 

restoration esteem the complexity of participatory approaches to restoration, since the 

process becomes as important as the result. Such approaches do not see decision-making as 

a final result, but a process where participation is not only key for generating datasets and 

delineate propositions, but also for solving complex conflicts when consensus does not exist 

(Berglund et al., 2013; Rocheleau, 2008).   

Therefore, the participation of the local actors can be given beyond the scope that this case 

study reflects. For instance, further group meetings could have been established with the 

spatial datasets generated, in order to discuss and reach a consensual decision. In this sense, 

participatory approaches are the methodological framework to ensure a holistic treatment of 

wetlands, if the actors embrace the conception of restoration as process rather than a discrete 

solution. 

 Consensus between entanglements 

One of the necessities to approach wetland restoration holistically is that a consensus has to 

be found between the involved entanglements. The entanglements are compared between 

each other based on their spatial representations, reaching a consensus when their values for 

suitability are similar. Obviously, in order to find a suitable wetland to be restored while 

considering all the entanglements, a consensus has to be reached in order to find the most 

appropriate drained wetland to be restored.  

However, as it occurred for this case study, a consensus cannot be found always by merely 

comparing the spatial representation of the entanglements. Indeed, such consensus is based 

in this case on similarities of the spatial representation, which is not always the case for 

entanglements as different as habitat or landscape. Nevertheless, there was certain 

consensus between the entanglements presented in this case study, but it was always about 

the lowest values for suitability. Indeed, there was a good agreement between the local and 

non-local entanglements, but none of them provided high values for suitability when there 

was an agreement between them.  

The repeated measures on consensus clearly showed a trend where most of the consensus 

was given when the drained wetlands were rather unsuitable to be restored for all the 

entanglements. Thus, the consensus was about those places which should not be restored. 

The highly suitable places to be restored for each entanglement did not reach any consensus, 

at least between locals and non-locals, meaning that a suitable place for restoration in terms 

of habitat would be unsuitable to restore in terms of landscape or instrumentality.  

The main reason for the disagreement between non-locals and locals on the high suitability 

values was because most of the areas suggested by the habitat entanglement were close to 

the river, which is where most of the households are and where landscape or instrumentality 

reached their lower values. Due to the fact that the wetland to restore was that of 

intermittently flooded one, the best areas for restoration according to habitat were those 

closer to the flood range, which were mostly composed of agricultural developed areas.  

On the other hand, the local entanglements were in great consensus between each other. 

However, contrary to the non-local entanglement, they found better agreement as closer to 
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suitable values and less agreement on unsuitable values. This can be explained because land-

usages favorable to restoration are those far from current households, which are also the 

types of placement preferred for restoring according to landscape values.  

Furthermore, the unsuitable places for restoration according to instrumentality correlated to 

those of entanglement mostly because agricultural land-usages are usually seen as 

aesthetically pleasing for locals. The reason for the uneven spread of the correlation between 

suitable and unsuitable extremes might be caused by the skewness of the instrumentality 

entanglement towards unsuitability.  

In any case, the raw spatial representations can’t ensure consensus by themselves, since 

entanglements are formed by different human-nonhuman relations which tend to be different 

per entanglement, having different suitability scores for each wetland. The participatory 

approach to wetland restoration increases the flow and amount of information to be taken 

into consideration, which can be daunting when improperly managed by decision-makers 

(Espinosa Rubio, 2013; Morin, 2004).  

Thus, the sole comparison between spatial representations of the entanglements can be 

considered as a measure of how conflictive the decision-making could be, but not as a final 

measure of consensus. Certainly, consensus is somewhat different than mere comparison 

between alternative entanglements. A consensus is the outcome of the propositions of a 

community, which is always given in a process where actors deliberate across issues like 

ecological restoration (Gadamer, 1977; Latour, 2004b). In this sense, propositions should be 

considered as the building blocks for consensus and not the mere spatial comparison between 

entanglements.  

 Participation and ecological outcomes 

The participation of the whole range of actors involved in the (eco)logical wetland 

restoration community is certainly necessary to treat wetland hyperobjects in a holistic way 

but, does it ensure ecological outcomes? Participation can outline different communities, 

entanglements and also enunciate different propositions for renewed wetland communities 

but, how is participation related with ecology? 

The current wetland restoration policy allows for little if any public participation. Yet, 

participatory approaches seem the most reasonable method to allow for holistic wetland 

restoration approaches. Indeed, the generation of landscape and instrumentality 

entanglements would not have been possible without the participatory mapping exercise 

conducted through SentVot. Thus, if holistic wetland restoration is to be pursued, 

participatory approaches have to be used at least for the generation of certain entanglements.  

Letting traditionally unvoiced actors participate in the decision-making of wetland 

restoration can reveal certain aspects that were not present with the current top-down 

approach. As has been pointed out, many of the drained wetlands that were considered by 

the Vegagerðin entanglement as highly suitable were precisely the ones regarded as highly 

unsuitable for local entanglement.  

The information provided by participatory processes such as the one conducted through 

SentVot can provide vital information for the success of wetland restoration projects 

(Malczewski, 2004). Selecting a wetland restoration site that will not be in conflict with local 
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needs becomes crucial not only for the success of the restoration project at Bjarnarfjörður 

but for the acceptance of wetland restoration by local communities as a whole.  

However, public participation is not only useful for reaching greater social acceptance of 

wetland restoration but for legal reasons too. Restored wetlands keep the juridical type of 

land as reflected in the cadastre, i.e. restored wetlands are still considered to be agricultural 

land (Arnalds, 2015; UST, 2005). Thus, on legal terms restored wetlands can be drained 

again, so it becomes extremely important to select a restoration site that will be in balance 

with local needs. 

The contradiction between the habitat suitability and local entanglement suitability could be 

easily understood as a compromise between ecological outcomes and participatory 

approaches (Jonsson, Andersson, Alkan-Olsson, & Arheimer, 2007). Indeed, the local 

entanglements were the most suitable precisely on those sites where the habitat 

entanglement scored poorly. In this sense, the ecological throughput of restoration is 

understood here as being ensured by nonlocal type of entanglements.  

In this sense, the ecological outcomes of wetland restoration are usually understood as their 

environmental outcomes (Whigham, 1999; Zedler, 2000). This means that certain tangled 

actors, usually nonhumans, benefit from such outcomes. However, the concept of ecology 

used throughout this study is the one of oikos, of the coexistence under the same house 

(Espinosa Rubio, 2013). Thus, real ecological outcomes in wetland restoration are only 

occurring when all the tangled actors are not only taken into account but when their 

conditions of possibility of existence are restored. 

Restoration processes that only promote the conditions of only certain entanglements cannot 

be considered ecological. For instance, restoration processes that compensate for disturbed 

habitat, but where flooding, carbon or landscape entanglements are not compensated, cannot 

be considered ecological restoration. The participation of the involved actors in wetland 

restoration aims to account for all those entanglements. However, when the participation 

consists of actors that adhere to essentialist ontologies, the defense of certain entanglements 

can be unbalanced towards the human side, leaving nonhumans out of the restoration.   

For instance, landscape appreciation and land-use are not always correlated with the most 

ecological outcomes, since the aesthetics of landscape can lead towards the appreciation and 

embodiment of certain sites that negatively affect the nonhuman tangled actors (González-

Hidalgo, Otero, & Kallis, 2014). In this sense, participation processes might go against the 

desired outcomes of ecological restoration. Yet, both the bonding of the participants with the 

environmental issue and the crucial information provided should be highly valued. In fact, 

participatory processes gain more when seen as process rather than outcomes, when 

understanding them as more than mere tools (Berglund et al., 2013). Thus, integrating public 

participation within the process of restoration can effectively improve ecological outcomes, 

since decision-makers can get feedback on areas of high conflict which could potentially 

increase the acceptance of restoration projects, avoiding situations of conflict. 

 

Therefore, participation by itself does not ensure the ecological outcomes of restoration 

processes. Obviously, the outcomes of participation can be outlines such as essentialist types 
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of entanglements that, when considered by decision-making within restoration processes 

will avoid proper ecological outcomes. However, participation is still necessary if holistic 

approaches are to be used, since it’s the only way to include all the actors within the decision 

making (Latour, 2004b; Malczewski, 2004; Zedler, 2000). On the contrary, the current 

restoration approach relies on expert-based decision making which can ensure ecological 

outcomes, given that the expert is able to recognize and include all the actors involved, which 

is not always the case (Waage & Benediktsson, 2010). 

However, ecological outcomes can be secured within participatory approaches if 

participation is used not only for the outline of entanglements but for the generation of 

propositions. In this sense, existentialist type of propositions extracted from participatory 

processes can ensure that wetlands are restored having all the entanglements in mind, i.e. 

holistically. It could be argued that participatory approaches do not rely in the knowledge of 

a single actor as a central planner for restoration, but rather into webs of knowledge across 

different actors, which is not only more democratic but shapes communities from within 

rather than from outside (Latour, 2004b; Rocheleau, 2008). 

 Propositions as the embodiment of participation 

The concept of proposition has been understood in this study in a Latourian sense, as a 

projection of the priorities of each actor for the building of the community (Latour, 2004b). 

The propositions outline the priorities of each actor for restoration, being the current 

wetlands restored the result of the propositions at work. In this sense, propositions build the 

wetland communities in the sense that determine the entanglements that are given the priority 

to take into consideration for restoration.  

Thus, even if there is certain participation from local actors in the representation of 

entanglements such as landscape or instrumentality, a more in depth participation approach 

can be given through the figure of the proposition (Latour, 2004b). Full-fledged members of 

a wetland restoration community should be able to incorporate and discuss entanglements 

defended by other actors. Indeed, the real discussion does not commence merely by outlining 

the represented entanglements, but by prioritizing between them (Latour, 2004b; Saaty & 

Vargas, 2012; Zahir, 1999). 

In this sense, propositions exemplify the underlying ontologies and the concept of wetlands 

that the actors that enunciate them have. For instance, essentialist ontologies and a simplistic 

understanding of wetlands would generate propositions where only one entanglement is 

being prioritized. This occurs with the current approach to wetland restoration as exemplified 

within the fourth chapter, where the propositional priority of the current policy is only the 

habitat entanglement.  

Furthermore, as explored in the section above, participatory approaches can also be 

essentialist if not all the entanglements are considered. Indeed, if the priority is only given 

to local entanglements as the ones outlined by participatory approaches, the result is 

detrimental for other entanglements, such as the habitat one.  

However, propositions that considered all the entanglements acknowledged in this study do 

not give a simple solution as many decision-makers will long for, but rather an outline of the 

best areas to consider. Thus, propositions that aim to include more than one entanglement 
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have to be ready to consider restoration as a process, and the spatial outline of propositions 

as a place for discussion. Nevertheless, propositions that consider all the entanglements are 

already considering wetlands as those hyperobjects that cannot be fully acknowledged at 

once.  

Furthermore, such type of existentialist propositions suggests rather than state the wetland 

to be restored (Latour, 2004b). Essentialist propositions that consider only one entanglement 

are statements rather than propositions. Thus, propositions enunciated in an existential way 

through participatory approaches will suggest different wetlands to be restored according to 

the priorities given in the proposition. Such suggestions are not monolithic and locked after 

the proposition has been enunciated, but open to discussion between the actors involved. 

In this sense, the process of public participation into environmental decision-making should 

be thought in terms of process, on terms of habit, rather than completed outcomes or essences 

(Berglund et al., 2013; Latour, 2004b). The participation process should not be think of terms 

of merely outcome, i.e. representing the entanglements and comparing them, but in terms of 

process and discussion. Such dialogue between entanglements is produced under the concept 

of proposition, i.e. the suggested preferences of each actor or group of actors for each 

entanglement.  

A propositional discussion requires from previous data on each represented entanglement, 

which has been done through this study. However, the selection of the best wetland 

restoration site comes after comparing each entanglement between each other, and deciding 

which drained wetland will be the best. Such decision will reflect not only the wetland being 

restored, but the preferred entanglements present in that wetland, which were prioritized for 

the selection of the restored wetland. In this situation, essentialist propositions will prioritize 

certain entanglements above the others, or do not include other entanglements at all; whereas 

existentialist propositions will aim to include within the priorities as many entanglements as 

possible (Latour, 2004b). 

In a nutshell, essentialist propositions will impede holistic approaches to wetland restoration. 

However, by opening wetland restoration to participatory processes does not mean that 

anything goes. Indeed, in order to embrace holistic wetland restoration, communities should 

be selective in front of the propositions considered. This is not tantamount to a sort of 

silencing or dominance, but a selection of those propositions and ontologies that will hinder 

the discourse (Latour, 2013, 2014).  

In this sense, wetland restoration communities should be wary that by being open to 

participatory processes certain essentialist propositions will take the leading role in decision-

making. As a general rule, in order to avoid such scenarios, communities should refuse to 

account for propositions that are not integrative enough, i.e. propositions that will not 

consider or will silence certain entanglements. For instance, if a proposition only focuses on 

terms of habitat or land-use, the propositions should be put to question if the goal is precisely 

to embrace holistic approaches.  

Participatory approaches to holistic treatment of wetland restoration only becomes possible 

when the dialogue between the propositions includes all the entanglements present within 

the wetland restoration community. Propositions can differ in the amount of importance or 

preference given to each entanglement, but all entanglements should be considered by any 
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proposition. The discussion at the core of the wetland restoration community is such that 

different propositions are shared, each one of them proposing its own preferences regarding 

the importance of each entanglement. 

Thus, participation is not only to identify the present entanglements, but to pass judgments 

on their importance for selecting sites for wetland restoration. Indeed, the task of selecting 

suitable wetland restoration sites in a holistic way is not only to identify which 

entanglements matter for the community, but which ones are more important over the others. 

The figure of proposition within participatory approaches is the one that suggest a different 

order, a different arrangement of preferences between entanglements (Hooper, 1945; Latour, 

2004b).   

In this sense, a democratic wetland restoration community is one that allows to present any 

sort of proposition, any type of arrangement of entanglements. However, this does not ensure 

ecologic outcomes, since certain propositions can suggest to silence crucial entanglements. 

Thus, a democratic wetland restoration community becomes ecological when refuses to 

acknowledge essential propositions, and only takes into account propositions that integrate 

all the entanglements, i.e. that consider all the tangled human-nonhumans within the oikos.  

The problem for participation is not only found on the representation of different 

entanglements and the relation of intangible and tangible entanglements, but also on the 

construction of propositions themselves. Such challenges could be faced within the wetland 

restoration community through multiple criteria decision analysis (MCDA) through analytic 

hierarchic process (AHP), which is a standard method for ranking preferences on complex 

decision situations (Saaty, 2004). This AHP could be followed by a GIS application of the 

preferences through weighted overlays (Malczewski, 2006), in order to depict spatially the 

propositions as it has been done with the propositional profiles in this study.  

Nevertheless, in order to produce ecological outcomes, democratic approaches to wetland 

restoration have to ensure that the weighted propositions are in fact accounting for all the 

entanglements involved (Latour, 2004b). Indeed, the only way for participatory and 

democratic processes to ensure ecological outcomes on the holistic treatment of wetlands it 

is to include all the entanglements present within the wetland restoration community. 

Otherwise, participatory approaches become an essentialist tool with the aim to be used on 

existential basis.  

However, this does not imply that single experts cannot address wetlands holistically. 

Indeed, wetland experts can engage in holistic treatment of wetlands given that they abide 

to the propositions discussed by the wetland restoration community, in which all the 

entanglements should be included. However, as outline earlier, it becomes extremely hard 

for experts to account for all the tangled actors (Waage & Benediktsson, 2010). So far, within 

this study were only researched three entanglements, i.e. land-use or instrumentality, 

landscape and habitat. Nevertheless, in order to form propositions that account for all the 

entanglements, those have to be further researched and represented on a spatial manner. 

Thus, further research is needed on other entanglements present within the Iceland wetland 

restoration scenario such as flooding, carbon cycle, water quality or soil erosion (Óskarsson 

et al., 2004).  
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Holistic approaches to wetland restoration, through participatory methods, will only be 

possible when the defended propositions would be able to account for all the present 

entanglements. Thus, participation is not the epitome of holistic approaches to wetland 

restoration, or at least not the only one, since the integration of different entanglements is 

what opens up the possibility for holism. Participation ensures ecological outcomes in 

holistic environments when it is expressed through propositions that acknowledge all the 

present entanglements. Hence, until all the entanglements will not be present within the 

proposed approaches to wetland restoration, holistic approaches will not be possible, despite 

of any effort to include participatory schemes within it.  
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6 Conclusion 

This thesis aimed to study the current situation of Icelandic wetland restoration within 

infrastructure development projects, in regards to the holistic treatment of wetlands. Since 

the major concern for wetland restoration came from wetland experts and other intellectuals 

that wanted to pursue a more holistic approach to treat wetlands, it was necessary to assess 

whether current policies directed to wetland restoration are being pronounced on holistic 

premises.  

This research was a case study structured around four main research questions. The first one 

addressed the communities of wetland restoration and its recognized and unrecognized 

actors. The second explored the ontologies that each actor stood for, and assessed whether 

those were able to engage with holistic approaches or not. The third research question aimed 

to explore the spatial nature of wetland entanglements and how those could be represented 

through conceptions of place and participatory approaches. The fourth question compared 

the current wetland restoration approach with participatory approaches, and explored which 

one was able to account for wetland restoration in a holistic manner. Thus, this last chapter 

will address the conclusions extracted from the research questions, as along with the research 

limitations and a suggestion for further research.  

 The communities of wetland restoration 

The wetland restoration communities were addressed through the first research question, 

which identified both the current communities and those which actors identified as their 

desired communities. The premise of holistic approaches to wetland restoration is that all 

the affected actors should be included in the community that addresses the restoration. In 

this sense, all the non-humans and human actors must be taken into consideration when 

addressing the wetland restoration, if this is supposed to be considered holistic.  

However, the current wetland restoration only partially includes some of the non-humans 

and some of the humans involved. Thus, the building block of any inclusive decision, i.e. 

the community, is already leaving out many of the tangled humans and non-humans. 

Nevertheless, some of the interviewed actors are standing for more inclusive communities, 

involving more non-humans and humans that are not included through the current policy.  

The expansion of wetland restoration communities to the unrecognized actors is crucial for 

any attempt to restore wetlands in a holistic way. In this sense, holistic restoration in Iceland 

is structurally impossible, until the community is expanded to those actors which are not 

included within the current restoration approaches. However, such communities should 

never be understood as complete and exhausted, but open to new additions of actors that 

went unnoticed previously. In this sense, holistic wetland restoration approaches are based 

on the structure of open communities.  
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 The importance of ontological standpoints 

Furthermore, as has been shown throughout this thesis, not only are the restricted 

communities defined through policies impeding holistic approaches to restoration, but also 

the ontologies that are to be found behind those policies. Ontologies, as views of the world, 

permeate the conceptualization of what a wetland is. The conceptualization of the being of 

a wetland determines what has to be restored under the light of that being.  

Some actors consider that type of being in an essential way, i.e. wetland is defined through 

discrete elements, while others do so through existential ways, i.e. wetlands come to being 

due to its relational existence. This study has shed some light on the idea that holistic 

approaches to restoration are impossible under essentialist ontologies. Thus, existentialist 

ontologies seem to be the only type of world views that could favor and promote an integral 

approach to wetland restoration.  

Luckily, as portrayed through this study, human nature is not binary, and certain degrees of 

membership exists between ontologies. This generates a social conceptualization of 

wetlands where essences and habits, facts and values coexist not only between the society, 

but between individuals themselves. Thus, wetlands are equally considered in a rather simple 

manner, i.e. as detached environments, and in complex ways, i.e. as interrelated 

environments. As pointed, the second way is the one that relates mostly with holistic and 

ecological outcomes of human-nature relations.  

Indeed, existential ontologies engender conceptions of wetlands as hyperobjects, which 

bring to the forefront the multiple relations of wetland environments. However, the need for 

straightforward solutions within an infrastructure development scenario collides with the 

complex consideration of wetlands as a whole. Wetland restoration policies that understand 

wetlands as objects related to more than themselves, are left with an arrangement of 

entanglements that can be daunting to deal with. Holistic restoration endeavors must not only 

take into consideration each entanglement, but also prioritize their importance in order to 

choose the best sites that compensate for each entanglement.  

This is the reason why current restoration policies are rather essentialist, because there is no 

straightforward means to achieve existentialist policies. To account for all the involved 

entanglements takes time, yet it is a public duty to do so. Nevertheless, the traditional 

disregard for wetland environments turns policies of “bare minimums” to be accepted by 

wetland experts that consider wetlands as much more than mere habitat.  

Moreover, essentialist approaches disregard the needed representation of nonhuman actors 

within wetland restoration endeavors. Precisely, what existentialist frameworks deal with, is 

with the inclusion of nonhuman beings into the realm of decision. Thus, nonhumans are not 

a mere medium where development projects are constructed, but a fully agent entity with 

which we must (co)exist with. 

 Placing the entanglements 

This research also aimed to portray that existentialist approaches are feasible under an 

infrastructural development scenario if certain methodologies are used. The confluence of 

different entanglements within decision-making is an interdisciplinary problem, which 
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impedes decision-makers to deal with such daunting datasets. Thus, a spatial approach was 

explored as a possible solution for the entanglements to have a common ground where they 

could be compared. This is crucial for turning essentialist restoration approaches into 

existentialist ones, i.e. providing the spaces for all the entanglements to be discussed under 

the same terms.   

The concept of place was considered as the medium through which tangible and intangible 

entanglements can find a common ground where discussions are possible through spatial 

representation and understanding. Through that very same concept of place entanglements 

represented by Vegagerðin and those of landscape and instrumentality by the locals could 

be compared to each other. The representation of entanglements in terms of place 

successfully addresses the interdisciplinary problem of holistic approaches. 

The inter-objective complex relations between humans and non-humans can then be 

represented and compared on a map. However, this comes at a cost, since representation is 

always an access to an object mediated through another object. Thus, the concept of 

participation becomes not only important for outlining the entanglements and representing 

them, but also to ensure that those are accurately represented.  

In this sense, participation was used throughout this study in order to outline and represent 

the involved entanglements. Without tools like SentVot it would have been extremely 

complicated to represent tangled actors such as landscape or instrumentality into a map. 

However, the research design should have been extended in order to ensure that 

representations were accurate for the actors. 

Furthermore, participatory approaches should not be seen only as the methodological 

solution to deal with interdisciplinary entanglements, but as the core of any dialogue between 

entanglements. The participation should be extended then to the generation of propositions, 

where the entanglements can be compared to each other. Obviously, entanglements should 

be placed previously, i.e. represented in order to be compared and discussed, but the 

definitive participation lies at the core of propositions.  

 The epitome of participation 

The last stage of research in this thesis aimed at comparing the holistic potential of the 

current wetland restoration approach and a participatory approach. In terms of complexity, 

the current approach deals with it through reductionist ways, keeping the decision to a set of 

experts that follow an essentialist policy. However, participatory approaches are open to the 

problems of complexity and integrate rather than exclude tangled humans and non-humans.  

From an operational perspective, the current approach can be seen as more efficient since 

there is no need for consensus between entanglements, but rather only the expert planning 

where little participation of other actors is involved. On the contrary, there is a need for 

consensus in any participatory approach to wetland restoration, since the final decision on 

the wetland to be restored is taken on shared webs of knowledge between involved actors.  

The final selection of the place to restore a wetland is always based on the priorities of the 

actors that are allowed to decide. Such priorities determine the relation between the actors 

of the community in terms of statements or propositions. The priorities of the current policy 

are reduced to only one entanglement, i.e. habitat, so the decision over the wetland to be 
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restored becomes a statement rather than a proposition. Participatory approaches find their 

epitome precisely in the concept of proposition used throughout this study, rooted in 

Whiteheadian and Latourian theoretical frameworks (Latour, 2004b). In this sense, 

participatory approaches should address the selection of the wetland to restore in such 

propositional terms, as suggestions that incorporate the whole range of identified 

entanglements.  

The concept of proposition is the key for participatory approaches that aim to engage with 

holistic wetland restoration. Propositions become the representation of dialogue within 

restoration processes, as ideas of the community, worldviews and place come together. 

Indeed, propositions are the performative act upon which communities construct their 

surrounding realities. Furthermore, the type of propositions that actors enunciate are 

influenced by their current ontological standpoints.  

In this sense, participatory approaches favor the generation of such propositions, that 

converge communities, ontologies and placed entanglements under a single enunciation. 

However, not all the propositions are able to account for all the entanglements. Here lies the 

reason for participatory approaches to be considered sometimes as contrary to ecological 

throughput. For instance, if essentialist ontologies are considered through the proposition, 

most likely certain entanglements will not be prioritized or acknowledged after all.  

Holistic approaches to wetland restoration are participatory, since participation is the key for 

the inclusion of the whole range of entanglements. However, for holistic approaches to have 

an ecological outcome, participation must be channeled through propositions that are 

existentialist, i.e. that consider the whole range of entanglements. Right now, the current 

approach is conducted through statements where ecological outputs cannot be produced, if 

those are to be understood as the building of the conditions of existence for all the tangled 

humans and nonhumans within the oikos. 

 Research limitations 

The research design of this study has three main limitations, i.e. the validity of the spatial 

representation, the need for sustained participation and the figure of representation. Indeed, 

the spatial representation of the entanglements followed both the policy and the results of 

the group meetings and semi-structured interviews. However, no posterior consultation was 

conducted with the actors, in order to assess whether the entanglements were accurately 

represented.  

Furthermore, the research only considers three entanglements, and does not delve in the rest 

of the entanglements identified by the actors. Including such entanglements within the 

research would have been incredibly interesting, but it would have expanded the size of an 

already large study. The same goes for the posterior consultations on the represented 

entanglements, it would have reassured the validity of the datasets but with a considerable 

investment in research time. 

Moreover, the concept of representation could have been critically examined too, in order 

to foresee if non-humans and humans are actually represented through those entanglements 

that represent them. As it stands now, this research could be criticized by falling into some 

of the issues that tried to avoid, such as the prevalence of representation over participation. 
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This issue would have been solved by the usage of propositions as means of participation, 

but were only modelled rather than collected. 

Indeed, one of the greatest limitations of this study was the lack of data for the generation of 

propositions. Obviously, the propositional profiles were built with the policy or the 

interviews in mind, but it would have been extremely suggesting to conduct follow-up 

interviews to delineate such propositions with the represented spatial entanglements in hand. 

Furthermore, some might argue that holistic wetland restoration is an utopian task, since an 

exhaustive inclusion of the entanglements is hardly possible and their representation 

withdraws them from reality. Obviously, wetland restoration processes, considered in a 

holistic way, cannot acknowledge the whole wetland hyperobject, since the dynamism of 

such entities can generate new entanglements that are not yet noticed. Thus, holistic 

approaches are really about taking restoration as process, about including more 

entanglements as they go, and considering that the spatial representation is a projection of 

reality, which must be constantly revised.   

 Further research 

This research concludes that, if holistic approaches are to be embraced within wetland 

restoration processes, participatory methods should be used. Furthermore, if ecological 

outcomes are to be ensured, the propositions that result from such participations have to be 

enunciated on existentialist terms, i.e. not leaving any identified entanglement out of the 

proposition. Thus, wetland restoration research has to focus on bringing such participatory 

processes and ensuring that all entanglements are considered through them.  

As such, this could be an extremely interesting interdisciplinary research, since both natural 

and social sciences are needed to spatially represent the involved entanglements. 

Furthermore, the development of software like SentVot could alleviate data collection of 

intangible entanglements, but modelling on others like carbon or flooding will have to be 

pursued. Once the entanglements would be represented, propositions could be outlined 

through pairwise comparisons between them. Furthermore, follow-up methods of 

participation could be used to validate all the datasets. For this purpose, visualization 

techniques would be an interesting method to use, in order to provide representations that 

are easy to understand and validate, in order to engage involved actors to participate.  

The success of such research design could prove that holistic wetland restoration is possible. 

Identifying the drained wetland to restore that will compensate for all the involved 

entanglements will not only provide valuable datasets for decision-makers, but hopefully 

will raise the awareness towards such hyperobjects and their complexity. However, the 

practice of such restoration approaches would need to be condensed under either a software 

or workflow methodology, that will allow decision-makers to use such approaches. 

 

 

 



   

 

151 

References 

Abbot, J., Chambers, R., Dunn, C., Harris, T., De Merode, E., Porter, G., … Weiner, D. 

(1988). Participatory GIS: opportunity or oxymoron? PLA Notes, 33(33), 27–34. 

Adorno, T. L. W., & Horkheimer, M. (1972). Dialectics of Enlightenment. New York: 

Herder and Herder. 

Arnalds, O. (2004). Volcanic soils of Iceland. CATENA, 56(1–3), 3–20. 

Arnalds, O. (2006). Iceland. In J. Boardman & J. Poesen (Eds.), Soil Erosion in Europe. 

Chichester, UK: John Wiley & Sons, Ltd. 

Arnalds, O. (2015). Soils of Iceland. (A. E. Hartemink, Ed.) (World Soil). Springer. 

Arnalds, O., & Óskarsson, H. (2009). A soil map of Iceland. Náttúrufræðingurinn, 78, 107–

121. 

Arnalds, O., Thorarinsdóttir, E. F., Metusalemsson, S., Jonsson, A., Gretarsson, E., & 

Arnason, A. (2001). Soil Erosion. The Soil Conservation Service and the Agricultural 

Research Institute. 

Arriaza, M., Cañas-Ortega, J. F., Cañas-Madueño, J. A., & Ruiz-Aviles, P. (2004). Assessing 

the visual quality of rural landscapes. Landscape and Urban Planning, 69(1), 115–125. 

http://doi.org/10.1016/j.landurbplan.2003.10.029 

Bellman, R. E., & Zadeh, L. A. (1970). Decision-Making in a Fuzzy Environment. 

Management Science, 17(4), B141–B164. 

Benediktsson, K. (2007). “Scenophobia”, Geography and the Aesthetic Politics of 

Landscape. Geografiska Annaler: Series B, Human Geography, 89(3), 203–217. 

Berglund, B., Hallgren, L., & Aradóttir, Á. L. (2013). Cultivating communication: 

Participatory approaches in land restoration in Iceland. Ecology and Society, 18(2), 35. 

http://doi.org/10.5751/ES-05516-180235 

Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of Traditional Ecological 

Knowledge As Adaptive Management. Ecological Applications, 10(5), 1251–1262. 

Besnard, A. G., La Jeunesse, I., Pays, O., & Secondi, J. (2013). Topographic wetness index 

predicts the occurrence of bird species in floodplains. Diversity and Distributions, 

19(8), 955–963. http://doi.org/10.1111/ddi.12047 

Bojórquez-Tapia, L. (2001). GIS-based approach for participatory decision making and land 

suitability assessment. International Journal of Geographical Information Science, 

15(2), 129–151. 

Boonstra, W. J. (2016). Conceptualizing power to study social-ecological interactions. 

Ecology and Society, 21(1). 

Brady, N., & Weil, R. (2010). Elements of The Nature And Properties of Soils (Third). Essex: 

Pearson. 



   

 

152 

Brown, G. (2004). Mapping Spatial Attributes in Survey Research for Natural Resource 

Management: Methods and Applications. Society & Natural Resources, 18(1), 17–39. 

http://doi.org/10.1080/08941920590881853 

Brown, G., & Raymond, C. (2007). The relationship between place attachment and 

landscape values: Toward mapping place attachment. Applied Geography, 27(2), 89–

111. http://doi.org/10.1016/j.apgeog.2006.11.002 

Bryant, L. (2011). The Democracy of Objects. Ann Arbor: Open Humanities Press. 

http://doi.org/10.3998/ohp.9750134.0001.001 

Bryant, R. L., & Wilson, G. A. (1998). Rethinking environmental management. Progress in 

Human Geography, 22(3), 321–343. 

Burgess, J., Stirling, A., Clack, J., Davies, G., Eames, M., Staley, K., & Williamson, S. 

(2007). Deliberative Mapping: a novel analytic-deliberative methodology to support 

contested science-policy decisions. Public Understanding of Science, 16, 299–322. 

http://doi.org/10.1177/0963662507077510 

Burrough, P. A. (1989). Fuzzy Mathematical Methods for Soil Survey and Land Evaluation. 

Journal of Soil Science, 40, 477–492. http://doi.org/10.1111/j.1365-

2389.1989.tb01290.x 

Callicott, J. B. (2003). Wetland gloom and wetland glory. Philosophy & Geography, 6(1), 

33–45. http://doi.org/10.1080/1090377032000063306 

Cosgrove, D. (1984). Social formation and symbolic landscape. Madison: University of 

Wisconsin Press. 

Crutzen, P. J. (2006). The “Anthropocene.” In Earth System Science in the Anthropocene 

(pp. 13–18). Berlin/Heidelberg: Springer-Verlag. http://doi.org/10.1007/3-540-26590-

2_3 

D’Odorico, P., Laio, F., Porporato, A., Ridolfi, L., Rinaldo, A., & Rodriguez-Iturbe, I. 

(2010). Ecohydrology of Terrestrial Ecosystems. BioScience, 60(11), 898–907. 

http://doi.org/10.1525/bio.2010.60.11.6 

Daniel, T. C. (2001). Whither scenic beauty? Visual landscape quality assessment in the 21st 

century. Landscape and Urban Planning, 54(1–4), 267–281. 

http://doi.org/10.1016/S0169-2046(01)00141-4 

Darwin, C. (1859). On the Origin of Species. London: John Murray. 

Deng, H. (1999). Multicriteria analysis with fuzzy pairwise comparison. International 

Journal of Approximate Reasoning, 21, 215–231. 

http://doi.org/10.1109/FUZZY.1999.793038 

Di Leo, M., Manfreda, S., & Fiorentino, M. (2011). An automated procedure for the 

detection of flood prone areas: r.hazard.flood. In Geomatics Workbooks (Vol. 10, pp. 

1689–1699). http://doi.org/10.1017/CBO9781107415324.004 

Eastman, J. (1999). Multi-criteria evaluation and GIS. In P. A. Longley, M. F. Goodchild, 

D. J. Maguire, & D. W. Rhind (Eds.), Geographical Information Systems (Second edi, 

pp. 493–502). Hoboken: John Wiley & Sons. 

Emery, S. B., & Carrithers, M. B. (2015). From lived experience to political representation: 



   

 

153 

Rhetoric and landscape in the North York Moors. Ethnography, 0(0), 1–23. 

http://doi.org/10.1177/1466138115609380 

Escobar, A. (1996). Construction nature: elements for a post-structuralist political ecology. 

Futures, 28(4), 325–343. http://doi.org/10.1016/0016-3287(96)00011-0 

Espinosa Rubio, L. (1998). Filosofía de la Naturaleza y Ética: una aproximación. In U. de 

La Laguna (Ed.), La Flor Azul. Derivas en torno a la filosofía de la naturaleza (Vol. 1, 

pp. 115–134). 

Espinosa Rubio, L. (2007). La naturaleza bio-cultural del ser humano: el centauro-

ontológico. In J. Romay Coca (Ed.), Varia biológica: filosofía, ciencia y tecnología 

(pp. 129–162). León, Spain: Universidad de León, Centro de Estudios Metodológicos 

e Interdisciplinares. 

Espinosa Rubio, L. (2013). Biopolitical accounts of nature and life. ARBOR Ciencia, 

Pensamiento Y Cultura, 189(762), 10. 

Espinosa Rubio, L. (2014). A Philosophical Anthropology of landscape. Enrahonar. 

Quaderns de Filosofia, 53, 29–42. 

ESRI. (2015). ArcMap 10.3. Redlands, California: Environmental Systems Research 

Institute. 

Feyerabend, P. K. (1987). Farewell to reason. New York: Verso. 

Fitzsimmons, M. (1989). The Matter of Nature. Antipode, 21(2), 106–120. 

Foote, A. L., Pandey, S., & Krogman, N. T. (1996). Processes of wetland loss in India. 

Environmental Conservation, 23(1), 45. http://doi.org/10.1017/S0376892900038248 

Forsyth, T. (2008). Political ecology and the epistemology of social justice. Geoforum, 

39(2), 756–764. http://doi.org/10.1016/j.geoforum.2006.12.005 

Gadamer, H.-G. (1977). Verdad y método [Truth and Method]. Salamanca: Editorial 

Sígueme. 

Gísladóttir, F. O., Arnalds, O., & Brink, S. H. (2014). Nytjaland (The Icelandic Farmland 

Database). Agricultural University of Iceland Report [In Icelandic] (in Prep.), 49. 

Glacken, C. J. (1967). Huellas en la playa de Rodas: Naturaleza y Cultura en el pensamiento 

occidental desde la Antigüedad hasta finales del siglo XVIII (Spanish Ed). Ediciones 

del Serbal. 

González-Hidalgo, M., Otero, I., & Kallis, G. (2014). Seeing beyond the smoke: the political 

ecology of fire in Horta de Sant Joan (Catalonia). Environment and Planning A, 46, 

1014–1031. http://doi.org/10.1068/a45600 

Groot, J. C. J., Rossing, W. A. H., Jellema, A., Stobbelaar, D. J., Renting, H., & Van 

Ittersum, M. K. (2007). Exploring multi-scale trade-offs between nature conservation, 

agricultural profits and landscape quality—A methodology to support discussions on 

land-use perspectives. Agriculture, Ecosystems & Environment, 120(1), 58–69. 

http://doi.org/10.1016/j.agee.2006.03.037 

Gundersen, A. G. (1995). The environmental promise of democratic deliberation. Madison, 

Wisconsin: University of Wisconsin Press. 



   

 

154 

Gutmann, A., & Thompson, D. (2009). Why deliberative democracy? Princeton, New 

Jersey: Princeton University Press. 

Hagen, D., Svavarsdottir, K., Nilsson, C., Tolvanen, A. K., Raulund-Rasmussen, K., 

Aradòttir, À. L., … Halldorsson, G. (2013). Ecological and social dimensions of 

ecosystem restoration in the nordic countries. Ecology and Society, 18(4). 

http://doi.org/10.5751/ES-05891-180434 

Haig, B. D. (1995). Grounded theory as scientific method. Philosophy of Education, 28(1), 

1–11. Retrieved from http://philpapers.org/rec/HAIGTA 

Hajer, M., & Wagenaar, H. (2003). Deliberative Policy Analysis: Understanding 

Governance in the Network Society. (M. Hajer & H. Wagenaar, Eds.). New York: 

Cambridge University Press. 

Halewood, M. (2005). A.N. Whitehead, Information and Social Theory. Theory, Culture & 

Society, 22(6), 73–94. http://doi.org/10.1177/0263276405059416 

Hansson, L. A., Brönmark, C., Nilsson, P. A., & Åbjörnsson, K. (2005). Conflicting 

demands on wetland ecosystem services: Nutrient retention, biodiversity or both? 

Freshwater Biology, 50(4), 705–714. http://doi.org/10.1111/j.1365-2427.2005.01352.x 

Hinchliffe, S. (2007). Geographies of Nature: societies, environments and ecologies. 

London: SAGE Publications Ltd. 

Holden, J. (2005). Peatland hydrology and carbon release: why small-scale process matters. 

Philosophical Transactions. Series A, Mathematical, Physical, and Engineering 

Sciences, 363(1837), 2891–2913. http://doi.org/10.1098/rsta.2005.1671 

Holden, J., Chapman, P. J., & Labadz, J. C. (2004). Artificial drainage of peatlands: 

hydrological and hydrochemical process and wetland restoration. Progress in Physical 

Geography, 28(1), 95–123. http://doi.org/10.1191/0309133304pp403ra 

Hooper, S. E. (1945). Whitehead’s Philosophy: “Propositions and Consciousness.” 

Philosophy, 20(75), 59–75. 

Huijbens, E. H., & Pálsson, G. (2009). The bog in our brain and bowels: Social attitudes to 

the cartography of Icelandic wetlands. Environment and Planning D: Society and 

Space, 27(2), 296–316. http://doi.org/10.1068/d9508 

Ísaksson, Á. (2002). Freshwater Habitat in Iceland: Status, Protection and Restoration. In 

NASCO NINETEENTH ANNUAL MEETING. Torshavn, Faroe Islands: Directorate of 

Freshwater Fisheries, Reykjavík, Iceland. 

Isalou, A. A., Zamani, V., Shahmoradi, B., & Alizadeh, H. (2013). Landfill site selection 

using integrated fuzzy logic and analytic network process (F-ANP). Environmental 

Earth Sciences, 68(6), 1745–1755. http://doi.org/10.1007/s12665-012-1865-y 

Jonsson, A., Andersson, L., Alkan-Olsson, J., & Arheimer, B. (2007). How participatory can 

participatory modelling be? Degrees of influence of stakeholder and expert perspectives 

in six dimensions of participatory modeling. Water Science and Technology, 56(1), 

207–214. http://doi.org/10.2166/wst.2007.453 

Kahraman, C., Ertay, T., & Büyüközkan, G. (2006). A fuzzy optimization model for QFD 

planning process using analytic network approach. European Journal of Operational 



   

 

155 

Research, 171(2), 390–411. http://doi.org/10.1016/j.ejor.2004.09.016 

Keohane, N. O., & Olmstead, S. M. (2007). Markets and the Environment. Washington: 

Island Press. 

King, R. J. H. (2003). Toward an ethics of the domesticated environment. Philosophy & 

Geography, 6(1), 3–14. http://doi.org/10.1080/1090377032000063289 

Kooistra, L., Wamelink, W., Schaepman-Strub, G., Schaepman, M., van Dobben, H., 

Aduaka, U., & Batelaan, O. (2008). Assessing and predicting biodiversity in a 

floodplain ecosystem: Assimilation of net primary production derived from imaging 

spectrometer data into a dynamic vegetation model. Remote Sensing of Environment, 

112(5), 2118–2130. http://doi.org/10.1016/j.rse.2007.10.010 

Koskiaho, J. (2003). Flow velocity retardation and sediment retention in two constructed 

wetland–ponds. Ecological Engineering, 19(5), 325–337. 

http://doi.org/10.1016/S0925-8574(02)00119-2 

Ladyman, J., Lambert, J., & Wiesner, K. (2013). What is a complex system? European 

Journal for Philosophy of Science (Vol. 3). 

Laine, A. (2001). Effects of peatland drainage on the size and diet of yearling salmon in a 

humic northern river. Archiv Für Hydrobiologie, 151(1), 83–99. 

Lal, R. (2008). Carbon sequestration. Philos. Trans. R. Soc., B, 363(August 2007), 815. 

http://doi.org/10.1098/rstb.2007.2185 

Lane, S. N. (2001). More floods , less rain : changing hydrology in a Yorkshire context. 

Regional Review, 11, 18–19. 

Latour, B. (1993). We have never been Modern. Cambridge, Massachusetts: Harvard 

University Press. 

Latour, B. (2004a). How to Talk About the Body? the Normative Dimension of Science 

Studies. Body & Society, 10(2–3), 205–229. 

http://doi.org/10.1177/1357034X04042943 

Latour, B. (2004b). Politics of nature: how to bring sciences into democracy. London, 

England: Harvard University Press. 

Latour, B. (2004c). Why Political Ecology Has to Let Go of Nature. In Politics of Nature: 

How to Bring the Sciences into Democracy (pp. 9–32). 

Latour, B. (2005). Reassembling the social: an introduction to actor-network-theory. Oxford 

University Press. 

Latour, B. (2013). An inquiry into modes of existence. Cambridge, Massachusetts: Harvard 

University Press. 

Latour, B. (2014). Another way to compose the common world. HAU: Journal of 

Ethnographic Theory, 4(1), 301–307. http://doi.org/10.14318/hau4.1.016 

Law, J. (1992). Notes on the theory of the actor-network: ordering, strategy and 

heterogeneity. Systems Practice, 5(1992), 379–93. 

Limpens, J., Berendse, F., Blodau, C., Canadell, J. G., Freeman, C., Holden, J., … 

Schaepman-Strub, G. (2008). Peatlands and the carbon cycle: from local processes to 



   

 

156 

global implications - a synthesis. Biogeosciences, 5, 1475–1491. 

http://doi.org/10.5194/bgd-5-1379-2008 

Lloyd, C. R., Rebelo, L.-M., & Max Finlayson, C. (2013). Providing low-budget estimations 

of carbon sequestration and greenhouse gas emissions in agricultural wetlands. 

Environmental Research Letters, 8(1), 13. http://doi.org/10.1088/1748-

9326/8/1/015010 

Lootsma, F. (1997). Fuzzy logic for planning and decision making. Dordrecht: Kluwer 

Academic Publishers. 

Lorimer, J. (2012). Multinatural geographies for the Anthropocene. Progress in Human 

Geography, 36(5), 593–612. http://doi.org/10.1177/0309132511435352 

Lothian, A. (1999). Landscape and the philosophy of aesthetics: is landscape quality inherent 

in the landscape or in the eye of the beholder? Landscape and Urban Planning, 44(4), 

177–198. http://doi.org/10.1016/S0169-2046(99)00019-5 

Madadgar, S., & Moradkhani, H. (2013). Drought Analysis under Climate Change Using 

Copula. Journal of Hydrologic Engineering, 18(7), 746–759. 

http://doi.org/10.1061/(ASCE)HE.1943-5584 

Malczewski, J. (2004). GIS-based land-use suitability analysis: a critical overview. Progress 

in Planning, 62(1), 3–65. http://doi.org/10.1016/j.progress.2003.09.002 

Malczewski, J. (2006). GIS based multicriteria decision analysis: a survey of the literature. 

International Journal of Geographical Information Science, 20(7), 703–726. 

http://doi.org/10.1080/13658810600661508 

Maltby, E., & Immirzi, P. (1993). Carbon dynamics in peatlands and other wetland soils 

regional and global perspectives. Chemosphere, 27(6), 999–1023. 

http://doi.org/10.1016/0045-6535(93)90065-D 

Manfreda, S., Sole, A., & Fiorentino, M. (2008). Can the basin morphology alone provide 

an insight into floodplain delineation. WIT Transactions on Ecology and the 

Environment, 118(May 2016), 47–56. http://doi.org/10.2495/FRIAR080051 

Manson, S. M. (2001). Simplifying complexity: A review of complexity theory. Geoforum, 

32(3), 405–414. 

Manson, S. M., & O’Sullivan, D. (2006). Complexity theory in the study of space and place. 

Environment and Planning A, 38(4), 677–692. http://doi.org/10.1068/a37100 

Margulis, L. (2008). Symbiotic planet: a new look at evolution. Basic Books. 

Marx, K. (1985). Marx to Engels In Manchester (June 18, 1862). In Marx Engels Collected 

Works (Volume 41). Moscow: Progress Publishers. 

Massey, D. (1994). A Global Sense of Place. In Space, Place and Gender (Vol. 35). 

Cambridge: Polity Press. http://doi.org/10.1016/j.pecs.2007.10.001 

Mikhailov, L. (2004). A fuzzy approach to deriving priorities from interval pairwise 

comparison judgements. European Journal of Operational Research, 159(3), 687–704. 

http://doi.org/10.1016/S0377-2217(03)00432-6 

Minkkinen, K., Korhonen, R., Savolainen, I., & Laine, J. (2002). Carbon balance and 



   

 

157 

radiative forcing of Finnish peatlands 1900-2100 - The impact of forestry drainage. 

Global Change Biology, 8(8), 785–799. http://doi.org/10.1046/j.1365-

2486.2002.00504.x 

Mitra, S., Wassmann, R., & Vlek, P. L. G. (2005). An appraisal of global wetland area and 

its organic carbon stock. Current Science, 88(1), 25–35. 

Mitsch, W. J., Bernal, B., Nahlik, A. M., Mander, Ü., Zhang, L., Anderson, C. J., … Brix, 

H. (2013). Wetlands, carbon, and climate change. Landscape Ecology, 28(4), 583–597. 

http://doi.org/10.1007/s10980-012-9758-8 

Mitsch, W. J., Day, J. W., Wendell Gilliam, J., Groffman, P. M., Hey, D. L., Randall, G. W., 

& Wang, N. (2001). Reducing nitrogen loading to the Gulf of Mexico from the 

Mississippi River Basin: strategies to counter a persistent ecological problem. 

BioScience, 51(5), 373. http://doi.org/10.1641/0006-

3568(2001)051[0373:RNLTTG]2.0.CO;2 

Mitsch, W. J., & Gosselink, J. G. (2000a). The value of wetlands: Importance of scale and 

landscape setting. Ecological Economics, 35(1), 25–33. http://doi.org/10.1016/S0921-

8009(00)00165-8 

Mitsch, W. J., & Gosselink, J. G. (2000b). Wetlands (Third Edit). Hoboken: John Wiley & 

Sons. 

Morin, E. (2004). Epistemology of complexity. Gazeta de Antropología, 20(2). Retrieved 

from http://digibug.ugr.es/handle/10481/7253 

Morton, T. (2011). Here Comes Everything. The Promise of Object-Oriented Ontology. Qui 

Parle, 19(2), 163–190. http://doi.org/10.5250/quiparle.19.2.0163 

Morton, T. (2013). Hyperobjects: Philosophy and Ecology after the End of the World. 

Minneapolis: University of Minnesota Press. 

Nold, C. (Ed.). (2009). Emotional Cartography: technologies of the self. Retrieved from 

emotionalcartography.net 

O’Neill, M. P., Schmidt, J. C., Dobrowolski, J. P., Hawkins, C. P., & Neale, C. M. U. (1997). 

Identifying Sites for Riparian Wetland Restoration: Application of a Model to the 

Upper Arkansas River Basin. Restoration Ecology, 5(4S), 85–102. 

http://doi.org/10.1111/j.1526-100X.1997.00085.x 

O’Sullivan, D. (2004). Complexity science and human geography. Transactions of the 

Institute of British Geographers, 29(3), 282–295. Retrieved from 

http://doi.wiley.com/10.1111/j.0020-2754.2004.00321.x 

Ogawa, H., & Male, J. W. (1986). Simulating the Flood Mitigation Role of Wetlands. 

Journal of Water Resources Planning and Management, 112(1), 114–128. 

http://doi.org/10.1061/(ASCE)0733-9496(1986)112:1(114) 

Óskarsson, H., Arnalds, Ó., Gudmundsson, J., & Gudbergsson, G. (2004). Organic carbon 

in Icelandic Andosols: Geographical variation and impact of erosion. Catena, 56(1–3), 

225–238. http://doi.org/10.1016/j.catena.2003.10.013 

Pálsson, G. (2006). Nature and society in the age of postmodernity. In A. Biersack & J. 

Greenberg (Eds.), Reimaginning Political Ecology (pp. 70–93). Durham, NC: Duke 



   

 

158 

University Press. 

Pálsson, G., Szerszynski, B., Sörlin, S., Marks, J., Avril, B., Crumley, C., … Weehuizen, R. 

(2013). Reconceptualizing the “Anthropos” in the Anthropocene: Integrating the social 

sciences and humanities in global environmental change research. Environmental 

Science & Policy, 28, 3–13. http://doi.org/10.1016/j.envsci.2012.11.004 

Pepperell, R. (2003). The Posthuman Condition: Consciousness Beyond the Brain. 

Wiltshire: Cromwell Press. 

Pickles, J. (1997). Tool or Science? GIS, Technoscience, and the Theoretical Turn. Annals 

of the Association of American Geographers, 87(2), 363–372. 

Popper, K. (1935). Logik der Forschung [The Logic of Scientific Discovery]. Vienna, 

Austria: Verlag von Julius Springer. 

Putnam, H. (2003). The collapse of the fact/value dichotomy and other essays. Cambridge: 

Harvard University Press. 

Python Software Foundation. (2013). Python 2.7. Retrieved from http://www.python.org 

Quantum GIS Development Team. (2016). Quantum GIS Geographic Information System. 

Open Source Geospatial Foundation Project. 

Rennie, D. L. (2000). Grounded Theory Methodology as Methodical Hermeneutics. 

Reconciling Realism and Relativism. Theory & Psychology, 10(4), 481–502. 

http://doi.org/0803973233 

Robertson, M. M. (2000). No Net Loss: Wetland Restoration and the Incomplete 

Capitalization of Nature. Antipode, 32(4), 463–493. http://doi.org/10.1111/1467-

8330.00146 

Rocheleau, D. E. (2008). Political ecology in the key of policy: From chains of explanation 

to webs of relation. Geoforum, 39(2), 716–727. 

http://doi.org/10.1016/j.geoforum.2007.02.005 

Rogers, J. A. (1972). Darwinism and Social Darwinism. Journal of the History of Ideas, 

33(2), 265–280. http://doi.org/10.1177/0094582X09331938 

Russi, D., ten Brink, P., Farmer, A., Badura, T., Coates, D., Förster, J., … Davidson, N. 

(2013). The Economics of Ecosystems and Biodiversity for Water and Wetlands. IEEP. 

London and Brussels. 

Saaty, T. L. (2004). Decision making — the Analytic Hierarchy and Network Processes 

(AHP/ANP). Journal of Systems Science and Systems Engineering, 13(1), 1–35. 

http://doi.org/10.1007/s11518-006-0151-5 

Saaty, T. L., & Vargas, L. G. (2012). The possibility of group choice: Pairwise comparisons 

and merging functions. Social Choice and Welfare, 38(3), 481–496. 

http://doi.org/10.1007/s00355-011-0541-6 

Sardar, Z. (1994). Conquests, chaos and complexity. The Other in modern and postmodern 

science. Futures, 26(6), 665–682. 

Sitch, S., Smith, B., Prentice, I. C., Arneth, A., Bondeau, A., Cramer, W., … Venevsky, S. 

(2003). Evaluation of ecosystem dynamics, plant geography and terrestrial carbon 



   

 

159 

cycling in the LPJ dynamic global vegetation model. Global Change Biology, 9(2), 

161–185. http://doi.org/10.1046/j.1365-2486.2003.00569.x 

Söderbaum, P. (1987). Environmental Management: A Non-Traditional Approach. Journal 

of Economic Issues, 21(1), 139–165. http://doi.org/10.1080/00213624.1987.11504602 

Soderqvist, T., Mitsch, W. J., & Turner, R. K. (2000). Valuation of wetlands in a landscape 

and institutional perspective. Ecological Economics, 35(1), 1–6. 

http://doi.org/10.1016/S0921-8009(00)00163-4 

Stewart, P. (2001). Complexity Theories, Social Theory, and the Question of Social 

Complexity. Philosophy of the Social Sciences, 31(3), 323–360. 

Strager, M. P., & Rosenberger, R. S. (2006). Incorporating stakeholder preferences for land 

conservation: Weights and measures in spatial MCA. Ecological Economics, 58(1), 79–

92. http://doi.org/10.1016/j.ecolecon.2005.05.024 

Strauss, A., & Corbin, J. (1990). Basics of qualitative research. Newbury Park, CA: Sage. 

Swyngedouw, E. (1999). Modernity and Hybridity: Nature, Regeneracionismo, and the 

Production of the Spanish Waterscape, 1891-1930. Annals of the Association of 

American Geographers, 89(3), 37–41. http://doi.org/Article 

TEEB. (2010). The Economics of Ecosystems and Biodiversity Ecological and Economic 

Foundations. (P. Kumar, Ed.)Earthscan. London: Routledge. 

http://doi.org/10.1017/s1355770x11000088 

Thrift, N. (1999). The Place of Complexity. Theory, Culture & Society, 16(3), 31–69. 

Thrift, N., & Dewsbury, J. D. (2000). Dead geographies - And how to make them live. 

Environment and Planning D: Society and Space, 18(4), 411–432. 

http://doi.org/10.1068/d1804ed 

Tiner, R. W. (1999). Wetland Indicators: A Guide to Wetland Identification, Delineation, 

Classification, and Mapping. CRC Press. 

Torquati, B., Vizzari, M., & Sportolaro, C. (2011). Participatory GIS for integrating local 

and expert knowledge in landscape planning. Agricultural and Environmental 

Informatics, Governance and Management: Emerging Research Applications, 378–

396. http://doi.org/10.4018/978-1-60960-621-3.ch020 

Turner, R., Bergh, J. van den, & Brouwer, R. (2003). Managing wetlands: An ecological 

economics approach. Cheltenham: Edward Elgar Publishing. 

Turner, R. K., Van den Bergh, J. C. J. M., Soderqvist, T., Barendregt, A., Van der Straaten, 

J., Maltby, E., & Van Ierland, E. C. (2000). Ecological-economic analysis of wetlands: 

scientific integration for management and policy. Ecological Economics. 

http://doi.org/10.1016/S0921-8009(00)00164-6 

UOA. (2016). Verkefni um endurheimt votlendis hafið. Retrieved January 1, 2001, from 

https://www.umhverfisraduneyti.is/frettir/verkefni-um-endurheimt-votlendis-hafid 

UST. Environmental guidelines on the assessment of disruption/recovery of wetlands due to 

road construction of other projects that may be applicable (2005). Reykjavík: The 

Environment Agency of Iceland. 



   

 

160 

Van Reybrouck, D. (2016). Against elections: the case for democracy. New York: Random 

House. 

Verkuilen, J. (2005). Assigning Membership in a Fuzzy Set Analysis. Sociological Methods 

& Research, 33(4), 462–496. http://doi.org/10.1177/0049124105274498 

Waage, E. R. H. (2010). Landscape as Conversation. In K. Benediktsson & K. A. Lund 

(Eds.), Conversations with Landscape (Anthropological Studies of Creativity and 

Perception) (pp. 45–58). London and New York: Routledge. 

Waage, E. R. H., & Benediktsson, K. (2010). Performing Expertise: Landscape, 

Governmentality and Conservation Planning in Iceland. Journal of Environmental 

Policy and Planning, 12(1), 1–22. 

Walby, S. (2003). Complexity Theory, Globalisation and Diversity. In Conference of the 

British Sociological Association. University of York. 

Wald, E. C. (2012). Land-use Development in South Iceland. University of Iceland. 

Warburton, J., Holden, J., & Mills, A. J. (2004). Hydrological controls of surficial mass 

movements in peat. Earth-Science Reviews, 67(1–2), 139–156. 

http://doi.org/10.1016/j.earscirev.2004.03.003 

Westra, E. (2014). Building Mapping Applications with QGIS. Packt Publishing Ltd. 

Whigham, D. F. (1999). Ecological issues related to wetland preservation, restoration, 

creation and assessment. Science of the Total Environment, 240(1–3), 31–40. 

http://doi.org/10.1016/S0048-9697(99)00321-6 

White, D., & Fennessy, S. (2005). Modeling the suitability of wetland restoration potential 

at the watershed scale. Ecological Engineering, 24(4 SPEC. ISS.), 359–377. 

http://doi.org/10.1016/j.ecoleng.2005.01.012 

Whiting, G. J., & Chanton, J. P. (2001). Greenhouse carbon balance of wetlands: Methane 

emission versus carbon sequestration. Tellus, Series B: Chemical and Physical 

Meteorology, 53(5), 521–528. http://doi.org/10.1034/j.1600-0889.2001.530501.x 

Wöll, C., Hallsdóttir, B. S., Guðmundsson, J., Snorrason, A., Þórsson, J., Jónsson, P. V. K., 

… Einarsson, S. (2014). Emissions of Greenhouse Gases in Iceland from 1990 to 2012. 

National Inventory Report 2014. Reykjavík. 

Zadeh, L. a. (1965). Fuzzy sets. Information and Control, 8(3), 338–353. 

http://doi.org/10.1016/S0019-9958(65)90241-X 

Zahir, S. (1999). Synthesizing intensities of group preferences in public policy decisions 

using the AHP: Is it time for the “new democracy”? Canadian Journal of 

Administrative Sciences, 16(4), 353–366. 

Zedler, J. B. (2000). Progress in wetland restoration ecology. Trends in Ecology & Evolution, 

15(10), 402–407. http://doi.org/10.1016/S0169-5347(00)01959-5 

Zedler, J. B., Doherty, J. M., & Miller, N. A. (2012). Ecology and Society: Shifting 

Restoration Policy to Address Landscape Change, Novel Ecosystems, and Monitoring. 

Ecology and Society, 17(4). 

Zedler, J. B., & Kercher, S. (2005). WETLAND RESOURCES: Status, Trends, Ecosystem 



   

 

161 

Services, and Restorability. Annual Review of Environment and Resources, 30(1), 39–

74. http://doi.org/10.1146/annurev.energy.30.050504.144248 

Zimmerer, K. S., & Bassett, T. (Eds.). (2003). Political Ecology: an integrative approach to 

geography and environment-development studies. New York: Guilford Press. 

Zube, E. H. (1987). Perceived land use patterns and landscape values. Landscape Ecology, 

1(1), 37–45. http://doi.org/10.1007/BF02275264 

 

 





   

 

163 

Appendix A: Semi-Structured 

Interview 

  (Start question) Have you thought about wetlands? 

 What's your first contact with wetlands that you recall? 

 What's your last contact with wetlands that you recall? 

 Do you have any contact/relation/thought with wetlands in your daily life now? 

 Have you noticed any changes with drainage of wetlands? 

 How wetlands are differentiated with other "lands"? (How do you distinguish 

between wetlands and other types of land?) 

o Which of those attributes appeal you the most? 

o Which of those attributes do not appeal you? 

 Are other types of "nature" related to wetlands? 

o Which of those attributes appeal you the most? 

o Which of those attributes do not appeal you? 

 What's your experience with wetland restoration? (Framnes) 

 What do you think about drainage? Is it good or bad? 

 What do you think about restoration? Is it good or bad? 

 What does define a good place to restore a wetland? 

 When do we know that a wetland is restored? (How do you know whether a wetland 

has been a restored successfully?)
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Appendix B: SentVot application 

Find the repository at: https://github.com/vfp1/SentVot  

 

https://github.com/vfp1/SentVot
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