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1 Introduction 

1.1 Theoretical framework: development of concepts for human nature relationships 
Current discourse surrounding neo-classical environmental economics and ecological economics proposes 

differing theories for valuation of the environment. Environmental economics work under the assumption 

of “value neutrality and objectivity”, and in “monetary or other unidimensional terms” (Munda, 2014, p. 

217).  Meanwhile, ecological economics operate under the framework of value incommensurability, and 

embrace inherent “uncertainty and value conflict” (Munda, 2014, p. 221). This thesis follows the basic 

theoretical framework of ecological economics. As such, its approach differs from typical unidimensional 

monetary valuation techniques (such as contingent valuation, stated, preference, or hedonic pricing). As a 

result, other nonmonetary indicators of value are required. Specifically, the concept of place value is 

considered, which reflects an operational bridge between held and assigned values (Brown, Reed, & 

Raymond, 2020). Held (or transcendental) values are enduring concepts or beliefs about the importance of 

a specific mode of conduct that transcend specific situations (Raymond & Kenter, 2016; Rokeach, 1973; 

Schwartz, Bilsky, & Schwartz, 1987). They identify what is important to the individual.  Assigned values 

express the importance of an object relative to other objects (Brown, 1984), and identify what is important 

about the objects of a place. Additionally, public participation in mapping of land use and management 

preferences are considered in this thesis. These preferences are influenced by one’s knowledge of particular 

places, issues of management concern and place values (Brown, 2005, 2012).  For the purpose of 

clarification, place values are also referred to as values interchangeably in this thesis.   

This research stems from the developing principle of integrated landscape management (ILM), in which  

landscape management is framed by interactions between the nature and culture of an area (Stenseke, 2016), 

with deliberate involvement of all relevant stakeholders to achieve multiple land use objectives (Mann, 

Garcia-Martin, Raymond, Shaw, & Plieninger, 2018). Acknowledging that there is no blueprint for carrying 

out ILM as a process, more research in the assessment of knowledge, values, and landscape preferences is 

vital for developing best practices, if not standardizing ILM as a concept (Mann et al., 2018). Repetitions 

of various ILM methods in geographic areas of different sizes and content is a critical part of this process. 

In particular, the use of public participatory geographic information systems (PPGIS) as an ILM method 

may require that smaller regions be surveyed to best ascertain local knowledge usable for conservation 

planning initiatives, promoting decentralization and a more complete, socially acceptable environmental 

outcome (Brown, Weber, & de Bie, 2015).  

The study area of this thesis, Mjölby kommun in Sweden, is home to some residents who feel locals should 

have more input in the management of protected areas (Horcea-Milcu, 2020). Natura 2000 sites such as 

Västra Harg in the south-central portion of the municipality can create conflict by imposing certain 
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restrictions on the use of the local landscape, especially concerning hunting (European Commission, 2000). 

By surveying the values, knowledge, and preferences about the local landscape associated between 

protected areas in Mjölby kommun and the municipality as a whole, subsequent analysis provides insight 

into how these conflicts can be navigated and avoided in the future. In addition to assessing the potential 

for conflict, the use of PPGIS techniques can clarify the potential relationships between demographics, 

knowledge, values, and preferences. Through the interaction of cultural processes and the determination of 

where land use objectives overlap and diverge, an integrated landscape management plan can better 

determine future use of the landscape.  

1.1.1 Values versus valuation 

As context for the research presented, it is critical to understand the recent developments in ILM research 

in terms of values and valuation, the latter being the process that elicits the former. A general trend in ILM 

research towards value pluralism indicates a recognition that monistic valuation techniques provide an 

incomplete picture of how people relate to their surroundings (Pascual et al., 2017). The framing of 

valuation from a monistic perspective implies that there is one ultimate value, and that all other values are 

derived from it (Pascual et al., 2017). In particular, the proliferation of the term “ecosystem services” has 

perhaps overemphasized the direct benefits that ecosystems provide for people from a stock and flow 

perspective, while operating as a tool to promote dominant worldviews and economic systems (Raymond 

et al., 2013). In contrast, value pluralism suggests the need to acknowledge the diversity of values held by 

different knowledge systems and social actors, drawing on a variety of valuation approaches (Jacobs et al., 

2018). Reframing research in this field to a pluralistic approach would allow ILM processes to embrace 

diverse sets of worldviews, and allow stakeholders with incommensurable sets of values to negotiate the 

protection of these values (Pascual et al., 2017). This reframing provides the foundation for the following 

section, an overview of the development of environmental values and valuation to date.  

1.1.1.1 Values 

Values can be classified in a variety of ways.  Here the tradition offered by the ecosystem services and 

landscape management literature is briefly reviewed. The classic paradigm characterizes values associated 

with environmental resources into intrinsic and instrumental subgroups. Intrinsic values recognize that non-

human entities have existence value, rather than value as means for human ends (O’Connor & Kenter, 2019; 

O’Neill, Holland, & Light, 2007). In contrast, instrumental values consider how objects satisfy human 

preferences (Chan et al., 2016). This paradigm has also been viewed with a more critical eye, as researchers 

attempt to bridge a gap in understanding concerning the relationships between people and the environment 

which are not instrumental, but are still anthropocentric and critical for human well-being (Himes & 

Muraca, 2018). This dichotomous representation of ecosystem services popularized in the Millennium 

Ecosystem Services Assessment (MEA) has put forward a Kantian understanding of value “that an entity 
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can have either a price or a dignity” (Himes & Muraca, 2018). This two-sided model leans heavily upon 

“imperialistic model[s] of environmentalism imposed on… the Global South” and highlights unresolved 

tensions in global environmental negotiations (Muraca, 2016). 

Specifically, dividing these values into two subgroups has failed to recognize eudaimonic values, a form of 

well-being which focuses on personal growth and challenge as distinct from hedonic values, which focus 

on pleasure and happiness as the core components of well-being (Ryan & Deci, 2001). When nourished, 

eudaimonic values have been repeatedly shown to engender greater motivation to protect environmental 

resources (Himes & Muraca, 2018). Perhaps more notably, ignoring eudaimonic values tends to reduce this 

motivation, especially when substituted with intrinsic values (Raworth, 2017). The third subgroup recently 

introduced into the instrumental-intrinsic value paradigm is that of relational values, which include 

eudaimonic values, human well-being, and place based-fundamental values that contribute to an 

individual’s or a community’s attachment to the landscape (Himes & Muraca, 2018), as well as feelings of 

stewardship towards a landscape (West et al., 2018). While the boundaries of this term are less easy to 

define than instrumental and intrinsic values, this is perhaps one of its advantages, rather than a fault. 

Relational values are context-based given a certain community. They also focus on those values which are 

“relational in content” and aid articulation of specific relationships, rather than focusing on those which are 

“relational in process” (Chan, Gould, & Pascual, 2018; Himes & Muraca, 2018). Consequently, this value 

space provides the room necessary for people to express feelings such as kinship, sense of place, and 

challenge with and towards the environment, examples of those feelings which contribute to “a good life” 

(Chan et al., 2018; Himes & Muraca, 2018). These feelings are not always inherently positive in nature. 

Based on a case study on relational values conducted in Røst, Norway, residents’ well-being developed 

from a “composite of pleasure, challenge and hardships, and the capabilities, solidarities and identities that 

result” (Kaltenborn et al., 2017). This mindset can be found in the overall study region as well; for example. 

some residents of Östergötland prefer to use local oak wood rather than chemically treated spruce for 

structures like fences, because “birds won’t sit on it” (Garrido, Elbakidze, & Angelstam, 2017). Interactions 

with the local environment and the community identity built around these interactions creates a unique 

eudaimonic relationship between residents and the environment. An individual’s or community’s 

negotiations and conflicts with their local environment therefore can be the most important addition to the 

relational-instrumental-intrinsic valuation paradigm.  

In summary, this paper is built upon the foundation of the value categories defined in Table 1, with respect 

to how they are mapped by individuals on the landscape.   



   P a g e  | 9 

 

Table 1- Value categories defined. 

Instrumental Values Values derived from nature’s benefits to people (Klain et al., 2016). 

Intrinsic Values The value of nature for its own sake (Klain et al., 2016). 

Relational Values Values which link people to nature through relationships founded in “principles, virtues, 

and notions of a good life” (Klain et al., 2016). 

 

1.1.1.2 Valuation 

Monetary valuation of the environment has recently been scrutinized by the environmental economic 

community for its general inflexibility and normative approach to viewing humanity’s relationship with the 

environment on multiple scales (individual, local community, nation, etc.). Primary concerns focus on 

instrumental valuation reducing human well-being to a neoliberal framing of ecosystem services, where 

ecosystem services provide a one-way benefit to the people who use them (Chan et al., 2016). This same 

line of critique involves issues surrounding commodification of ecosystem services when monetary, 

instrumental valuation dominates, and leads some to conclude that these methods erode resources that were 

formerly “open access, public or communal property” to resources which are accessible to people with 

means to pay for them (Gómez-Baggethun & Ruiz-Pérez, 2011). Additionally, a monistic perspective on 

environmental valuation focusing solely on the cost of ecosystem services may be helpful in the short term 

when handling such issues as commensurability, but tends to oversimplify the multi-dimensional aspects 

of the entity being valued (O’Neill, 2017). There is also increased general skepticism surrounding the 

argument that valuation in terms of monetary metrics is the best and most pragmatic way to communicate 

with decision-makers (Spash, 2009), an assumption coupled with the sibling fear by sustainability scientists 

that acknowledging values (both in their roles as scientists and in the people they research) will cheapen 

sustainability discourse through inherent biases (Barry, Oelschlaeger, Barry, & Oelschlaegert, 2017). 

1.1.1.3 Value pluralism 

In order to elevate previously minimized and hidden voices in landscape development, value pluralism as 

developed by the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) (Pascual et 

al., 2017) has been recently incorporated as a central guiding framework for sustainability researchers. 

Value pluralism proposes that there are some goods which are “irreducible either to each other or to some 

other ultimate value” (O’Neill, 2017). Where value monism classically assumes that pleasure (through the 

process of hedonic pricing) is the only entity with intrinsic value, value pluralism aims to incorporate other 

non-concrete goods such as “autonomy, knowledge, justice, equality and beauty” (O’Neill, 2017) within 

the category of intrinsic values. It is effectively insufficient, and in many cases an affront to cultural 

practices to assume that there is a price for which (for example) a community may be willing to trade arable 
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croplands that have been in their family for generations (O’Neill, 2017). Therefore, this study aims for 

inclusivity towards place values often unconsidered in landscape management schemes, such as aesthetic, 

religious, and personal identity values.  

1.1.2 Local knowledge as a keystone for landscape management 

Recent literature in the landscape management field has acknowledged the power inequalities facilitated by 

the scientific community when integrating indigenous and (relevant for this paper) local knowledge  

(Tengö, Brondizio, Elmqvist, Malmer, & Spierenburg, 2014). Most often, these power inequalities are 

caused by the scientific community’s set of standards requiring external validation of other knowledge 

types which may not have an empirical basis (Agrawal, 1995). In an increasingly climatically unstable 

world, it is contingent upon the scientific community that an attitudinal shift occur, elevating the validity 

of previously subjugated knowledge types through a new mindset of inter-subjectivity (Tengö et al., 2014). 

1.1.2.1 Knowledge types 

To provide context, the following section provides the operating framework for knowledge types under 

which this research operates. This paper primarily relies upon local knowledge, a form of experiential 

knowledge (Raymond et al., 2010) held by “a particular group of people about local ecosystems”, but which 

may not necessarily imply that the group has a long-term cultural connection with the landscape (Robertson 

and Mcgee, 2003, p. 275). This is due to the demographics of the municipality in question, detailed further 

under Respondent socio-demographics. This paper intends to integrate local and scientific knowledge, in 

which knowledge is collected and passed down through formalized processes, and focuses on the scientific 

method as an agreed-upon method of study (Raymond et al., 2010). The delineations between types of 

knowledge are arbitrary and often a gross oversimplification of reality; however, in order to understand the 

broader conflicts surrounding the integration of knowledge types, it can be helpful to think of knowledge 

types within the class framework proposed below (Table 2) (Raymond et al., 2010). Interdisciplinary 

research that integrates both local and scientific knowledge types from the outset has the potential to 

synergize new, hybrid knowledge, which may not have been possible through the analysis of data generated 

by each knowledge class separately (Raymond et al., 2010). Effective integration of knowledge in research 

contexts therefore requires that stakeholders are engaged at every step of the research process. 

Table 2- How are certain classes of knowledge generated? 

Knowledge Class Experiential/Local Scientific Hybrid 

Generated Through Traditional cultural roles 

and norms; 

More recent human-

environment interactions; 

Personal experience 

Formalized processes A social learning process 
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1.1.2.2 Multiple evidence base approach 

The emerging Multiple Evidence Base (MEB) approach appears to have potential as a tool for navigating 

and remedying knowledge-based conflict in landscape management (Tengö et al., 2014). This collaborative 

process addresses stakeholders from the outset by bringing justice to power imbalances through the 

integration of various knowledge classes, and acknowledging contradictory forms of evidence as part of an 

enriched picture of landscape knowledge built on mutual respect and diversity (Tengö et al., 2014).  

The value of this relatively new approach, fostered at the Tokyo 2011 International Science Workshop on 

Assessments for IPBES, lies in its general applicability to research, as well as environmental monitoring 

and landscape management projects (Tengö et al., 2014). The promotion and standardization of this 

approach across disciplines can highlight the contextual environmental situations within which certain 

knowledge classes lie (Stephenson & Moller, 2009), and neutralize conflicts while promoting synergies 

across knowledge systems.  

While the MEB has merits in integrating various knowledge types, there are many challenges involved with 

its implementation (Tengö et al., 2014), and other questions stemming from the consideration of knowledge 

about specific landscape management issues in a community. For example, the MEB approach is 

constructed from the foundations that the weaving and synthesis of knowledge, and mutual validation of 

knowledge, contributes to respectful knowledge co-production that navigates tensions between knowledge 

types (Tengö et al., 2014). However, specific categories of knowledge (for example, forestry versus 

agricultural knowledge) are not considered in this integration process. This leaves room for further conflict 

between differing landscape uses. In addition, existing PPGIS studies have focused on the general 

knowledge about a study area, rather than the multiple categories of knowledge that may be involved 

(Brown & Weber, 2012). A focus on the superficial level of knowledge that survey respondents have about 

an area leaves room for interpretation error about what this knowledge means for values assigned to the 

environment. For example, certain categories of knowledge about an area may differently impact values 

held by residents of that area, even when they are assigned to the same location. Because of these 

generalizations, this study intends to focus on the more specific relationships of knowledge categories with 

value categories. While it is beyond the scope of this thesis to develop, test, and validate the MEB approach. 

this research demonstrates that the spatial distribution and intensity of values can vary across the landscape 

depending on self-reported type and level of knowledge about natural resource management issues. 

1.1.3 Perceived threats and preferences 

In contrast to knowledge and values that a community holds about their environment, a community’s 

perceived threats and resultant management preferences to deal with these perceptions inhabit the future-

oriented portion of ILM. By assuming that landscape users are the most proficient at telling the story of 
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their landscape, researchers can weave together separate threads of this story to complete a cohesive 

tapestry, which can direct future management of that same landscape.  

The importance of evaluating local knowledge about a given landscape is becoming more and more evident. 

Previous studies have shown the role that knowledge has in determining preferences about an 

environmental good, and the potential for place-based values to influence these preferences as well (Hanley 

et al., 2009).  It has also been shown that while experts and laypeople (here having and relying upon expert 

and local knowledge, respectively) tend to have similar preferences about an environment, these preferences 

can differ significantly on issues which have cognitive versus visual prompts (Tempesta & Vecchiato, 

2015). For example, in the case study conducted in the Po Delta Natural Park in Italy by Tempesta and 

Vecchiato, laypeople with local knowledge would tend to assign more positive impacts to natural landscape 

features, and more negative impacts to human made landscape features, compared with expert respondents 

to the same survey (Tempesta & Vecchiato, 2015). These types of results exhibit the rationale behind 

eliciting the landscape preferences of locals, rather than a few experts who may not have the same level of 

familiarity or place-based connection with the landscape.  

Additionally, while there have been previous studies evaluating the relationships between place-values and 

locations at risk (Raymond & Brown, 2011), there has been little attention given to the specific spatial 

relationships between these topics. Spatial assessments between sites of perceived risk and value are 

important in determining areas of conflict in development (Plieninger et al., 2018), pest regulation 

(Raymond et al., 2009), and other land management topics. While psychometric scales have been developed 

for the measurement of attitudes and perceived risks surrounding wild boars (a noted pest species in the 

U.S.) (Miller, Mengak, Bruno, Harper, & Vaske, 2016), place-based measures have not yet been developed 

for this purpose. A broader array of tools which can be used in landscape risk assessment and management 

can aid in providing tailored approaches to specific human-environment needs.  

1.1.4 Participatory mapping 

Participatory mapping is increasingly used in ILM as a viable method for evaluating values, knowledge, 

and management preferences (Robinson, Maclean, Hill, Bock, & Rist, 2016). In the context of this paper, 

public participatory geographic information system (PPGIS) tools used by researchers are intended to 

increase public input in urban and regional planning, and through random samples of a community, aid in 

the shared creation of maps for this purpose (Brown & Fagerholm, 2015). New tools in participatory 

mapping and PPGIS has been able to integrate the above concepts in knowledge and values in a uniform 

and quantitative methodology that is presentable to landscape managers and stakeholders (Kyttä, Kahila-

tani, & Broberg, 2016). Participatory techniques have also been noted for their ability to increase the 
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inclusiveness of landscape management and the validity of knowledge gathered on the field by researchers 

(Raymond et al., 2010).  

Examples of participatory mapping in landscape management literature point to the potential for this 

technique to integrate the spectrum of knowledge types, even (and perhaps most especially) when they are 

disparate or incompatible. Such case studies include participatory mapping projects conducted in northern 

Australia to assess local knowledge of risks to local watersheds and vegetation (Robinson et al., 2016), in 

Uganda and Tanzania to ascertain local soil types (Oudwater & Martin, 2003), and in Montana to assess 

local values supporting decision-making about fuel hazards (Gunderson, Watson, Nelson, & Titre, 2004). 

In addition to its potential to integrate knowledge types, PPGIS has also been used as a tool to further value 

pluralism when assessing impacts to a landscape. For example, it has been found that participatory mapping 

can be a helpful tool to understand how mining in northern Finland negatively affects stakeholder land use 

in the wider area around the mine, and over time (Kivinen, Vartiainen, & Kumpula, 2018). PPGIS 

techniques were also used in a study measuring residents’ intrinsic values attached to highways in Alaska 

in order to help inform scenic byway planning, marketing, and interpretation (Brown, 2003). A greater 

understanding of the values that locals hold towards their landscape can allow landscape managers to make 

sustainable decisions that favor long term and multifunctional use of the land, which is also supported by 

the community. Lastly, assessing local knowledge of landscape threats and preferences through PPGIS can 

improve expert understanding of how best to manage the landscape in question. To this end, PPGIS has 

been used as a communication tool for fishermen around the Bay of Fundy to highlight areas where marine 

debris is an issue (Barnett, Wiber, Rooney, & Curtis Maillet, 2016). Further study acknowledging 

participatory mapping as an effective communication tool has been seen in Malaysia, where local 

knowledge could be better integrated within the landscape planning process (Zolkafli, Liu, & Brown, 2017). 

Here, participatory mapping proves to be a helpful way to foster two-way communication between 

landscape users and decision-makers.  

The benefits to supplementing relational values research with quantitative data are clear. In order to build 

political support for this new and abstract concept, it is necessary to collect quantitative evidence displaying 

relationships between values the landscape. Additionally, the ability to collect data from large samples of 

a population normally rendered impossible by methods such as semi-structured interviews helps to quickly 

evaluate local landscape concerns and preferences among a larger and more diverse group.  

1.1.5 Knowledge gaps and research questions 

In response to growing calls by integrated landscape management scientists for pluralistic valuation of the 

environment (Pascual et al., 2017), several non-monetary techniques for environmental valuation have been 

adopted, developed, and honed to create a more holistic impression of human-nature relationships. 
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However, in recent literature there is a dearth of quantitative analyses of relational values, where most 

studies in this new field are done using qualitative methods including interviews, focus groups, and 

deliberative workshops (Schulz & Martin-Ortega, 2018). Recognizing the relatively few quantitative 

studies that have been conducted under the relational-instrumental-intrinsic value paradigm (Arias-Arévalo, 

Martín-López, & Gómez-Baggethun, 2017; Klain, Olmsted, Chan, & Satterfield, 2017), this study intends 

to add to this base of literature.  

This is not to say studies have not measured relational values indirectly; some value types identified in 

previous PPGIS studies can be classified as relational values retrospectively. However, this paper classifies 

value types within the relational-instrumental-intrinsic value paradigm (hereafter referred to as the RII value 

paradigm for brevity) at the outset, conducting analysis with this framework in mind. Therefore, the 

research focus rests upon the potential for PPGIS to advance quantitative measurement of relational values 

people hold about their environment, in addition to instrumental and intrinsic values.  

Schulz and Martin-Ortega (2018) refer to spaces for relational values to be considered quantitatively on 

three levels:  

1. As dependent variables based on socio-demographics and knowledge; 

2. As independent variables that predict support for certain policies (here, potential wild boar 

management techniques and other perceived landscape threats); 

3. As mediating or moderating variables that affect the relationship between human activities and 

environmental impacts.  

In keeping with Schulz and Martin-Ortega’s proposal, this thesis considers the various interrelationships 

between relational, instrumental, and intrinsic values in separate chapters. Based on this and the preceding 

literature review, this thesis will address three important and novel research gaps: 

1. How do socio-demographics and self-reported knowledge about landscape management issues 

affect the relational, instrumental, and intrinsic values held and assigned by residents of Mjölby 

kommun? Previous PPGIS surveys have suggested that a respondents’ socio-demographic inputs 

and self-reported knowledge about a local landscape can influence the number of certain value 

types mapped (Brown & Reed, 2009; Brown, 2012; Brown & Weber, 2012; Raymond & Brown, 

2011). However, it remains unclear how self-reported knowledge of a range of natural resource 

management issues influence the spatial distribution of values. Part one analyzes this context of 

resident knowledge and socio-demographics, delineates whether these affect categories of values 
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held within the RII value paradigm, and observes how this may affect the spatial distribution of 

values. 

2. How do relational, instrumental, and intrinsic values affect the perception of landscape threats, 

and where threats by wild boars are observed in the landscape? While earlier PPGIS research has 

considered the relationships between place values and risks (Raymond & Brown, 2011), the spatial 

associations between place values and management threats remain ill-considered. Respondents to 

the study were asked to provide information about whether they agree certain landscape issues are 

disproportionately influencing environmental change in Mjölby kommun. Residents also provided 

spatial information on observations of disturbances in the landscape caused by wild boars. Part two 

examines the values held by survey participants from a different perspective, asking whether these 

relational, instrumental, and intrinsic values statistically and spatially affect perceptions and 

attitudes towards wild boars and other landscape threats.  

3. How do relational, instrumental, and intrinsic values interact in the landscape, particularly within 

the context of Natura 2000 sites in Mjölby kommun? Across the European Union, there are concerns 

about the lack of autonomy regarding the ownership and management of Natura 2000 sites by local 

land managers, including local residents (Grodzinska-Jurczak & Cent, 2011; Winkel et al., 2015). 

Here, the concept of ownership is considered with respect to the different types of values held by 

residents and assigned to areas within versus outside Natura 2000 sites in Mjölby kommun. Value 

categories are also spatially analyzed to examine potential geographic overlap. This 

is accomplished by isolating values from socio-demographics, self-reported knowledge, and 

perceived landscape risks, and instead considering values through a solely geographical lens. Part 

three is therefore a summary of the degree to which relational, intrinsic, and instrumental value 

locations may spatially overlap or naturally separate themselves, and how this translates to the 

conceptualization of local ownership from a relational values standpoint.  

This research examines socio-cultural values that people hold towards their surrounding environment on a 

community level, through the lens of public participatory geographic information systems (PPGIS) survey 

techniques. Through this work, it is intended that novel contributions are made in the quantitative 

measurement of relational values, within the proposed value paradigm presented by Chan, et al. On a higher 

level, the motivation behind this work lies in the potential to analyze values towards the environment on 

socio-demographic, attitudinal, and spatial scales. Forward-thinking research in the combined fields of 

PPGIS and relational values has the potential to shift techniques supporting ILM to yet more inclusive 

approaches with a faster turnaround time on results analysis, which in turn support local decision-makers 
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with quality data on community desires (while still stretching towards the goal of “just” landscape 

management).  

The point of this research is not to provide prescriptive methodologies to develop a plan for ILM for given 

environmental and demographic inputs. This would prove impossible, given the infinitely complex array 

of possibilities such decision-making could produce. Rather, it is hoped that analysis of the data collected 

provides a clearer sense of the role relational values has to play in landscape management, informs research 

on whether PPGIS can serve as an effective tool for place-based value assessments, and provides a reference 

point for future studies intending to standardize best practices for PPGIS use in ILM.  

While beyond the scope of this thesis, there are many other techniques for non-monetary valuation which 

must be considered regarding available resources and the context of the community being researched, 

before deciding upon the best technique or set of techniques to use. It is important to note that due to the 

breadth of available valuation techniques, there is no established best practice for which one is best for any 

given population. Part of the aim of this paper is to help contribute to the repository of research that may 

be referenced when deciding which non-monetary valuation method is best to use in a specific research 

project, given the research site and resources available to the researcher.  

2 Methodology  

This research was conducted in cooperation with ENVISION, an international collaborative project with 

the intent of developing communications and policy tools in support of integrated landscape management 

(see: www.inclusive-conservation.org). The research has built upon the previous work of scientists who 

have conducted PPGIS surveys in other locally-scaled areas around the world (Anderson, Beazley, & 

Boxall, 2009; Kivinen et al., 2018; Raymond, Gottwald, Kuoppa, & Kyttä, 2016; and others). While there 

is no known precedent for conducting PPGIS surveys in Mjölby kommun specifically, surveys of this type 

remain an intriguing potential addition to the landscape management portfolio of this rural area and others 

globally.  

The concerns about knowledge and values detailed in the previous section underpin the methodology 

developed to handle broad landscape preferences and concerns. In keeping with the above principles of 

integrated landscape management, and in order to maintain an objective framework onto which residents 

could flesh out their values, this study was involved with local stakeholders from the beginning of survey 

development. It is also intended that a final poster of pertinent survey results be presented in Swedish and 

English to the County Administrative Board, which can be publicized and shown to locals for full 

transparency. Such reflexivity supports community input and self-determination of research outcomes, and 

http://www.inclusive-conservation.org/
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helps to structure a cyclical process, assuring the community that these outcomes are provided for their 

benefit (Raymond et al., 2010).  

This research drew upon an online PPGIS survey technique which involved a set of self-reporting 

instruments and a mapping component. Participatory mapping has become especially adept at quantifying 

cultural ecosystem services (those which produce “intangible and nonmarket benefits”, and can then be 

assigned different types of value (Satz et al., 2013, p. 676)), and has become a common way to evaluate 

often otherwise immeasurable human-nature relationships (Brown & Fagerholm, 2015; Fagerholm et al., 

2019). However, in light of recent aforementioned challenges to the ecosystem services concept, this survey 

instead chooses to evaluate human-nature relationships based on the RII value paradigm (Chan et al., 2018), 

due to the potential for relational values to help reframe ecosystem services and conservation as a collective 

stewardship process based on interactions 

between humans and the environment (Chan 

et al., 2016).  

Subsequent analysis was conducted on two 

separate platforms, allowing for the 

triangulation of results and corroboration of 

information from one platform to the other. 

Additionally, ArcGIS spatial analysis was 

used to elucidate new patterns that may not 

have been accessible solely through SPSS 

analysis, or otherwise add a spatial 

component to significant results that may 

help answer why these results may be the 

case.  

2.1 Location 

The municipality of Mjölby, or Mjölby 

kommun as referred to in this study, is in the 

Östergötland county of Sweden in the south-

central portion of the country, about 10 

kilometers from Lake Vättern. The 

municipality is 557.2 square kilometers in 

size (Statistiska Centralbyrän, 2016), and 

Figure 1- Östergötland County in Sweden, with inset displaying study site 
Mjölby kommun. With an emphasis on protected areas, this study 
especially examines value assignment regarding Natura 2000 sites and 
across Mjölby kommun. 
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predominantly reliant upon agriculture, grazing, and forestry practices, with little to no definition in borders 

between the latter two land-use types (Garrido et al., 2017). Grazing and forestry are handled as a single, 

mixed land-use entity referred to as silvo-pastoralism, contributing to a unique landscape that presents 

specific challenges for conservation and continuation of traditional landscape uses (Garrido et al., 2017). 

Primary concerns regarding the deterioration of oak wood-pasture landscapes include land abandonment, 

decreases in grazing, habitat fragmentation, and oak regeneration failure (Garrido et al., 2017).  

2.1.1 Land-use topics 

2.1.1.1 Silvo-pastoralism 

The practice of silvo-pastoralism, where forests and grasslands are mainly grazed by cattle, sheep, and 

goats, allows for the free range of these animals on commonly owned land (Asplund & Björklund, 2016). 

Oak wood-pasture landscapes especially dominate Östergötland (Garrido et al., 2017). The protection of 

this mixed use landscape ties closely with Sweden’s environmental policy objectives (Sweden’s 

Environmental Objectives- an Introduction, 2012). For example, the stated goals of sustainable forestry, a 

varied agricultural landscape, and a rich diversity of plant and animal life are all items affected by intensive 

land use, and in turn impact cultural heritage in connection with the landscape (Sweden’s Environmental 

Objectives- an Introduction, 2012). The objectives also highlight the importance of regional efforts to 

achieve these goals (Sweden’s Environmental Objectives- an Introduction, 2012). For this reason, it is 

important that a municipal level survey of socio-cultural land use practices be conducted, and the results 

communicated and put into action in land management policies. In order to accomplish this, agriculture and 

forestry were analyzed under instrumental value types.  

2.1.1.2 Protected areas 

A total of approximately 28.25 square kilometers of Mjölby kommun are protected as Natura 2000 sites 

(about 5.07% of the total area of the municipality) (European Environment Agency, 2019; Hijmans, n.d.). 

Mjölby kommun is notably home to the Natura 2000 Västra Harg, a small protected area in the southern 

portion of the municipality. Certain management concerns have arisen regarding this site, as residents have 

perceived a lack of communication and respect for community desires over its use (Horcea-Milcu, 2020). 

It is important to get an impression of the values (particularly relational values) that are assigned inside and 

outside of these protected areas, in order to assess whether these spaces contribute to local identity as they 

are currently managed. For this reason, the spatial dependencies of relational, instrumental, and intrinsic 

values have been analyzed below.  

2.1.1.3 Wild boars 

Damage to natural landscapes by wild boars have been documented globally. For example, wild boars in 

California have caused damage to crop and pasture areas through rooting behavior (Frederick, 1998), and 
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in India wild boars have been noted as a major contributor to crop damage (Rao, Maikhuri, Nautiyal, & 

Saxena, 2002). In Mjölby kommun, wild boars are a topic of local importance that emerged from 

stakeholder discussions.  Both biodiversity and agriculture and forestry practices in Mjölby kommun have 

been negatively affected by increasing wild boar populations. Because of these discussions, survey 

respondents were asked to map observed instances of impacts in these categories across Mjölby’s 

landscape. These perceived threats, in conjunction with stated management preferences, paint a picture of 

desired management of this pest species.  

2.2 Sampling and survey administration 

A systematic random sampling procedure was conducted involving the selection of 1,500 names from the 

Swedish governmental agency Läntmateriet, which collects Swedish geography and property information. 

In accordance with the General Data Protection Regulation (GDPR) (Otto, 2018), home addresses were 

provided via a landowner database through this governmental agency. The database was then cleaned down 

to 1,200 randomly selected names and addresses.  

A survey invitation letter was then sent to these 1,200 residents via post (Appendix A- Swedish invitation 

letter). The letter provided an overview of the purpose and scope of the research, a link to the online survey, 

and all information necessary to comply with human research ethics and GDPR requirements at the 

University of Helsinki. This included a privacy statement concerning how participant data would be used 

during and after the project (Appendix B- Privacy policy).  A reminder letter was sent a month prior to the 

survey closing.  

From the 1200 randomly selected individuals, this study works with n=301, and 1,792 vector points in the 

spatial database denoting landscape values, preferences, and categories of perceived threats posed by wild 

boars. Respondents were asked to place as many or as few points as they wanted, resulting in 193 

respondents placing points. The average number of points assigned by these 193 respondents was 11.49. 

2.2.1 Respondent socio-demographics 

Of the 301 respondents, 27% reported their gender as female, and 35% as male, with the remaining 

participants declining to answer. The highest reported levels of education completed were 29% having 

completed university level education, and 24% having completed secondary level education. 38% declined 

to report their education level.  

2.2.1.1 Representativeness 

The socio-demographics of PPGIS survey respondents were compared to the demographics of Mjölby 

kommun (collected through the 2018 Swedish Census).  Overall, survey participants were slightly younger 

compared with adult residents in the Mjölby region (14.29% reporting their age as 65 or above in the survey, 
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compared with 21.6% in the municipality) and proportionately more respondents reported as men than 

women (35.22% of men in the survey compared with 50.5% in the municipality, and 27.24% of women in 

the survey compared with 49.5% in the municipality) (Statistiska Centralbyrån, 2018). The 

representativeness tests were complicated by the fact that 37.5% of survey respondents declined to provide 

their age, and 38% declined to indicate their gender.  While the study data cannot be extrapolated to the 

wider population of Mjölby kommun, it is still possible to observe patterns through the data provided and 

look for new avenues for future research in this field.  

2.3 Online survey 
Place  values, knowledge and management preferences of residents in Mjölby kommun were collected via 

an approximately 30 minute PPGIS survey (Appendix C- Swedish survey) from May until the end of 

August 2019 through the online survey link at https://app.maptionnaire.com/en/6086/. The survey was 

constructed on Maptionnaire, an online survey tool for community engagement created by Mapita Oy in 

Helsinki. Collaboration with major local stakeholders and researchers was critical for the inclusion of 

survey question topics that were pertinent to the population in question (i.e., the effects of wild boars and 

other invasive/pest species). Additionally, Swedish translations were provided in order to promote the 

survey in a bilingual (Swedish and English) forma. All survey participants owned property in Mjölby 

kommun, and there was no minimum requirement for length of residence in the municipality.  

2.3.1 Survey part 1 

The first part of the survey provided an overview of the significance of the survey, and what could be 

expected from the five-part questionnaire. Descriptions were provided about the threats posed by invasive 

species in Mjölby kommun, and how this research project under ENVISION intended to elicit local 

knowledge to generate new inclusive landscape management techniques. In addition to providing data for 

ENVISION, respondents were informed that their responses would be used for master’s level research at 

the University of Helsinki and could help development of the Östergötland County Board’s regional 

development plan. Survey respondents were asked to continue the survey or decline by acknowledging their 

voluntary consent, confirming that they were at least 18 years of age, and understanding the intent of the 

research. Those who provided consent could continue with the survey, while those who did not give consent 

were taken to the thank-you page at the end of the survey.  

2.3.2 Survey part 2 

The second part of the survey asked for respondents’ views on landscape change in Mjölby kommun using 

Likert-scale question formatting. Respondents were asked whether certain factors were driving landscape 

change in Mjölby kommun, and whether wild boars were valuable for the environment or a threat to the 

local landscape. Attitudinal statements on drivers of landscape included factors such as prolonged periods 

https://app.maptionnaire.com/en/6086/
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of drought, the spread of deer, and declining terms of trade. Attitudinal statements on wild boars were 

modelled after an American study comparing the measurements of stakeholder attitudes towards wild boars 

in Georgia and Illinois (Miller et al., 2016). Four positive and four negative statements on wild boars were 

provided, where respondents could again mark their answer ranging from “Strongly Disagree” to “Strongly 

Agree”, or “Don’t Know”. The second part of the survey concluded with an open-ended question asking if 

survey participants had any preferences for how they would like to see wild boar populations managed.  

2.3.3 Survey part 3A 

The first section of part three asked respondents to map their values and concerns for Mjölby kommun. 

Respondents were provided instructions about how to use the mapping system, and then asked to mark their 

values on a map of Mjölby kommun, including aesthetic, biodiversity, and agricultural values. These value 

types were also clarified using descriptions beginning with “I value these places because...”. Value types 

were modelled after a previous PPGIS study conducted in the Falkland Islands to measure conflict between 

landscape values and development preferences (Plieninger et al., 2018). Respondents could add as many or 

as few points to the map as they wished.  

2.3.4 Survey part 3B 

The second section of part three asked for respondents to map landscape damage caused by wild boars. 

These negative landscape impacts were categorized into biodiversity and agriculture and forestry impacts. 

Descriptions were provided for both impact categories. This section was included in order to triangulate 

responses provided concerning values and examine any potential overlap between locations of value 

categories and perceived impact by wild boars. Survey respondents could add as many or as few points to 

the map as they wished.  

2.3.5 Survey part 3C 

The third section of part three asked that participants map their preferences for conservation in Mjölby 

kommun. These categories for improved conservation were divided into management of woodlands, wild 

boars, walking or biking trails, and pest plants or animals. Descriptions were provided for all conservation 

preferences, including suggestions for how this improved conservation may be accomplished. This section 

was included in order to provide data about potential next steps for conservation to the Östergötland County 

Board. Survey respondents could add as many or as few points to the map as they wished. 

2.3.6 Survey part 4 

Part four of the survey requested that participants provide their opinions for management of their values. 

Respondents were informed that the Östergötland County Board is looking for more ways to actively 

engage residents in the management of protected areas. Following the same Likert-scale questionnaire 
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formatting, respondents were asked to provide responses from “Strongly Disagree” to “Strongly Agree”, or 

“Don’t Know” for statements regarding how they might like to be more involved in the management of 

Västra Harg. Involvement suggestions included removal of pest animals, planting of oak seedlings, and 

maintenance of buildings and facilities. This section concluded with an open-ended question asking for any 

other ways that respondents might like to be involved in the management of Västra Harg.  

2.3.7 Survey part 5 

The final part of the survey asked for respondents to provide data on their socio-demographic background. 

Participants were asked to provide this information about the principal decision maker for the property. 

Questions included age, gender, and education demographic prompts, as well as membership in 

conservation groups and the total area of respondents’ properties. Answers to these questions were used for 

later statistical analyses and spatial analyses using socio-demographics as independent variables. These 

answers also helped determine representativeness of survey participants.  

2.4 Analysis 

2.4.1 Socio-demographic 

Primary analysis to consider value categories as dependent, independent, and interacting variables was 

conducted through IBM SPSS Statistics 25. The differences in the frequency of value categories assigned 

by certain socio-demographic groups was tested through Mann-Whitney U tests, and included items such 

as gender, completion of university, and whether respondents were employed or unemployed. Due to the 

relatively small sample sizes within the independent variable categories, the Shapiro-Wilk test was used to 

determine the significance of the distribution’s skew. Mann-Whitney U tests were a necessary alternative 

to independent sample T tests, as the distributions of each value type as a dependent variable were not 

normal (generally found to have high right skew and kurtosis). This nonparametric test allowed for the 

statistical analysis of the samples, despite low sample sizes and high skew.   

2.4.2 Self-reported knowledge 

Knowledge was also examined through Mann-Whitney U tests, which sought to test whether respondents 

would assign certain value categories based on their self-reported high or low levels of knowledge about 

certain land use topics. Categories included knowledge levels on climate change, native biodiversity, and 

protected area management. Survey responses on a Likert scale of 1-5 (1 being not knowledgeable, 5 being 

very knowledgeable) were grouped into low and high knowledge levels, suitable for the Mann-Whitney U 

test.  
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2.4.3 Attitudes toward wild boars 

Attitudes towards wild boars and levels of agreement on the effects of other landscape threats were assessed 

through attitudinal statements, to which respondents were asked to respond with answers on a Likert scale 

of 1-5 (1 being strongly disagree, 5 being strongly agree). Using methods from a study assessing stakeholder 

attitudes towards wild boars in the United States, survey participants were given a set of four positive and 

four negative statements about wild boars (Miller et al., 2016). Survey statements on other local landscape 

threats were developed through stakeholder discussions. Likert responses were grouped into low and high 

support for wild boar populations, and low and high agreement on the effects of other landscape threats, 

suitable for chi-square analyses.  

2.4.4 Spatial analyses of values and management preferences 

In order to account for any placement error by participants, the boundary of spatial analysis (the border of 

Mjölby kommun) was widened by 2 kilometers, and the boundary of Natura 2000 sites in Mjölby kommun 

by 100 meters. Following the collection of point data concerning values, perceived threats, and management 

preferences, analysis of map data began with the division of data on values into the  relational, instrumental 

and intrinsic value paradigm (Table 3) (Chan et al., 2018). The mean number of values assigned by each 

respondent per value category was calculated for the purposes of analysis in conjunction with socio-

demographics and knowledge (for example, a female respondent who assigned 15 different points for 

locations they valued for relational reasons would have a mean relational value count of 3).  

Table 3- Value categories and types 

Value Categories Instrumental   Intrinsic   Relational   

Value Types   Forestry   

Agriculture   

Food/Harvest  

Biodiversity   Aesthetic  

Recreational  

Personal Identity  

Cultural Identity  

Religious/Spiritual 

 

Each value type and umbrella value category were then transformed from point data to kernel density raster 

maps. In order to calculate consistent cell sizes (grid resolutions) and corresponding search radii in each 

kernel density map based on input data, (Equation 1) was used to determine cell size based on the size of 

the survey area and the number of samples per category, where p is cell size, A is area of the municipality 

(in square meters), and N is the number of points assigned (Isric, 2006). 
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Equation 1  

𝑝 = 0.0791 ∗ √𝐴 ÷ 𝑁 

While the use of this equation means that raster cell size differs for each map, Isric’s equation helps to 

promote better spatial analysis affected by differing sub-sample sizes (in this case, numbers of points in 

categories of value and perceived landscape threat). The search radius for each kernel density analysis was 

calculated automatically by ArcMap using the Silverman’s Rule of Thumb bandwidth estimation formula 

(Silverman, 1986). Spatial cross-correlation between value categories and perceived threats by wild boars 

was then observed through normalized raster calculations (from a range of 1 to 100). Raster map additions 

do not indicate level of overlap between value categories and perceived threats but can indicate the intensity 

of concurrent values and threats.  

3 Results 

3.1 Part 1: How do socio-demographics and self-reported knowledge of local landscape 

issues affect assignment of instrumental, intrinsic, and relational values? 

3.1.1 Overall value distribution 

Kernel density analysis revealed strong spatial clustering of relational values, primarily upon the towns of 

Mjölby, Skänninge, and Mantorp (Figure 2). Intrinsic values were also highly clustered. In contrast, 

instrumental values tend to be more dispersed across the landscape. Relational values appear to be the most 

concentrated value category in particular areas of the municipality (such as the town of Mjölby), certain 

northern areas, and the Natura 2000 site Västra Harg. Intrinsic values are also highly concentrated in the 

town of Mjölby, but also show higher concentrations in northern regions and protected areas in general.  

3.1.2 Statistical 

3.1.2.1 Socio-demographics and values 

Based on Mann-Whitney U tests of respondents’ employment status, completion of university, property 

area, and gender, there is no significant difference in mean value assignments given completion of 

university, property area, and gender. However, survey respondents’ involvement in land management 

practices indicates significant positive difference in mean relational values assigned between those who are 

and are not involved in agriculture, forestry, or conservation practices (U = 1072, p < 0.01) ( 

Table 4). Additionally, those who identified themselves as employed assigned significantly more intrinsic 

value points than those who identified as unemployed or retired (U = 617, p < 0.05) ( 

Table 4). 
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Table 4- Respondents’ landscape values assigned by socio-demographic input. 

 Socio-Demographic Type 

 Employment n 
Mean 

Rank 
Gender n 

Mean 

Rank 

Completed 

University 
n 

Mean 

Rank 

Land 

Area 

(ha) 

n 
Mean 

Rank 

Involvement 

in 

agriculture, 

forestry or 

PA 

management 

n 

Mean 

Relational 

Values 

Employed 104 77.03 Male 85 82.42 Yes 71 77.75 ≤1000 43 62.15 Yes 21 

Unemployed/Retired 45 70.31 Female 70 72.64 No 77 71.51 >1000 73 56.35 No 158 

Total 149  Total 155  Total 148  Total 116  Total 179 

p-value  0.365   0.161   0.358   0.348      

0.007* 

U Statistic   2121     2600 
  

  
2503     1413     

        

1072 

Mean 

Instrumental 

Values 

Employed 74 56.71 Male 67 55.11 Yes 47 54.15 ≤1000 30 44.17 Yes 19 

Unemployed/Retired 34 49.69 Female 45 58.57 No 58 52.07 >1000 57 43.91 No 102 

Total 108  Total 112  Total 105  Total 87  Total 121 

p-value  0.208   0.522   0.683   0.958          

0.306 

U Statistic   1095     1415     1309     850     
          

843 

Mean 

Intrinsic 

Values 

Employed 54 45.07 Male 46 44.68 Yes 38 42.82 ≤1000 22 32.27 Yes 14 

Unemployed/Retired 29 36.28 Female 41 43.23 No 42 38.40 >1000 46 35.57 No 78 

Total 83  Total 87  Total 80  Total 68  Total 92 

p -value  0.024*   0.705   0.224   0.363          

0.164 

U Statistic   617     912     710     457     
          

452 
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Figure 2- Overall distributions of relational, intrinsic, and instrumental values. Densities are normalized on a scale of 0 to 100 and 

indicate the number of values assigned per raster cell (cell size dependent on number of values assigned per category). 
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3.1.2.2 Self-reported knowledge of landscape management issues and values 

Mann-Whitney U tests on self-reported knowledge about aspects of the survey participants’ local 

environment indicated that those less knowledgeable about non-native biodiversity assigned significantly 

more instrumental values than those with more knowledge (U = 265, p < 0.05) (Table 5). Respondents who 

rated themselves as less knowledgeable about native biodiversity tended to assign more intrinsic values 

than those with more knowledge (U = 256, p < 0.05) (Table 5). Interestingly, there was no significant 

associations between knowledge about agriculture and forestry, and the mean number of instrumental value 

points assigned in the landscape. Additionally, one’s self-reported knowledge about landscape management 

issues did not have a significant effect on the mean number of relational values assigned to the landscape.  

3.1.3 Spatial 

3.1.3.1 Based on gender 

Based on respondent gender, further spatial analyses suggest that instrumental values tend to separate 

themselves geographically by gender more than intrinsic and relational values. Primary highly clustered 

locations for men and women who assigned relational values are the towns of Mjölby, Skänninge, and 

Mantorp, as well as the protected area Västra Harg (Figure 3). Intrinsic values cluster at high levels for men 

and women in the area surrounding the town of Mjölby, as well as the protected areas Västra Harg and 

Tåkern (Figure 4). Women tended to assign instrumental values to the same locations, producing 

distributions with many highly dense value locations, while men assigned instrumental values to more 

distributed locations in the landscape (Figure 5).  

3.1.3.2 Based on completion of university 

Respondents’ completion of university studies did not have a significant impact in the spatial distribution 

of intrinsic values assigned in the landscape. Primary clustering locations include the town of Mjölby, as 

well as the protected areas Västra Harg and Tåkern for both groups (Figure 6). Those who completed 

university tended to assign more instrumental values to the region between the towns of Mjölby, Skänninge, 

and Mantorp (Figure 7). Relational values assigned to the landscape observe high levels of overlap for both 

groups. Highly dense locations include the towns of Mjölby, Skänninge, and Mantorp, as well as the 

protected areas of Västra Harg and Tåkern (Figure 8). 
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Table 5- Mean number of values assigned in each value category based on self-reported knowledge level about landscape 

management issues. 
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Figure 3- Distribution of relational values assigned by men and women. Highly clustered locations include the areas around towns 

including Mantorp, Skänninge, and Mjölby, as well as Västra Harg for both men and women. Densities are normalized on a scale 

of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on number of values assigned per 

category). 
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Figure 4- Distribution of intrinsic values assigned by men and women. Highly clustered locations include the areas surrounding 

Mjölby and Västra Harg for men and women. Densities are normalized on a scale of 0 to 100 and indicate the number of values 

assigned per raster cell (cell size dependent on number of values assigned per category). 
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Figure 5- Distribution of instrumental values assigned by men and women. Spatial distributions of instrumental values for men are 
more diverse. Instrumental values assigned by women are more concentrated around the town of Mantorp. Densities are normalized 

on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on number of values assigned 

per category). 
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Figure 6- Distribution of intrinsic values assigned by respondents who did and did not complete university-level education. Highly 

dense concentrations observe high spatial overlap. Densities are normalized on a scale of 0 to 100 and indicate the number of values 

assigned per raster cell (cell size dependent on number of values assigned per category). 
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Figure 7- Distribution of instrumental values assigned by respondents who did and did not complete university-level education. 
Densities are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on 

number of values assigned per category). 



   P a g e  | 34 

 

 
Figure 8- Distributions of relational values assigned by respondents who did and did not complete university-level education. 

Densities are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on 

number of values assigned per category).  
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Spatial value distributions across self-reported levels of knowledge appear to be both concentrated and 

evenly dispersed, depending on the given knowledge type. Variations in spatial distributions of instrumental 

values were observed in respondents who rated themselves as knowledgeable or not knowledgeable about 

forestry (Figure 5). Those knowledgeable about forestry tended to avoid placing instrumental values in 

Natura 2000 sites, compared with those not knowledgeable about forestry. Those who were not 

knowledgeable about forestry not only assigned instrumental values in Natura 2000 sites, but also assigned 

these values to more diverse locations.  

Similar patterns can be observed to a lesser degree in Figure 6, which displays spatial distributions of 

instrumental values assigned by those knowledgeable and not knowledgeable about agriculture. Those 

knowledgeable about agriculture again tended to place instrumental values in more concentrated, less 

diverse locations. There is also some notable overlap in value assignment in areas on the outskirts of 

Mjölby, Skänninge, and Mantorp.  

High degrees of similarity were observed in distributions of intrinsic values assigned by respondents based 

on knowledge levels about native biodiversity. These areas tended to be concentrated around large Natura 

2000 sites, including Västra Harg and Tåkern. Overlap could also be observed in the areas surrounding 

Mjölby and Skänninge.  
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Figure 9- Distribution of instrumental value points by respondents knowledgeable and not knowledgeable about forestry. Densities 

are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on number of 

values assigned per category). 
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Figure 10- Distribution of instrumental values across respondents knowledgeable and not knowledgeable about agriculture. 

Densities are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on 

number of values assigned per category). 
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Figure 11- Distribution of intrinsic values across respondents knowledgeable and not knowledgeable about biodiversity. Densities 

are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell (cell size dependent on number of 

values assigned per category). 
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Figure 12- Distribution of relational values across respondents knowledgeable and not knowledgeable about biodiversity, 

agriculture, and forestry. Densities are normalized on a scale of 0 to 100 and indicate the number of values assigned per raster cell 

(cell size dependent on number of values assigned per category). 

Legend 
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3.2 Part 2: How do value assignments affect perceived threats by wild boars and other 

landscape threats? 

Prior to survey development, discussions with local stakeholders revealed that wild boars are a property 

and landscape threat keenly felt by residents. Through the examination of whether values within the RII 

value paradigm affect perceived threats posed by wild boars, and where these threats are observed, it is 

possible to gain insight into how place-based identity and landscape connectedness contribute to 

perceptions of threats in a local environment. Through this analysis, it is possible to examine whether these 

values correlate with a predominant theme in wild boar management preferences.  

3.2.1 Statistical 

Through chi-square analyses, no significant difference in attitudes (positive or negative) towards wild boars 

was found based on whether survey respondents assigned relational, instrumental, or intrinsic value points. 

Chi-square analyses were also conducted to determine potential relationships between assigned values and 

perception of other landscape risks, such as climate change, drought, and increased deer populations. No 

significant impacts were found.  

3.2.2 Spatial 

There are some differences in the locations of perceived biodiversity and agriculture and forestry impacts. 

Biodiversity impacts were more highly clustered around the town of Mjölby and Västra Harg. While the 

perceived agriculture and forestry impacts by wild boars observe less geographic spread, highly dense 

locations can be observed in the area between the town of Mjölby and Västra Harg (Figure 13).  

Following analysis of general distributional patterns, value categories were overlaid with impact types in 

order to examine potentially highly dense locations. More frequent concentrations of highly dense areas 

would imply that certain value categories can predict how residents perceive certain impact types in the 

landscape. Based on this assumption, it may be possible to predict how residents perceive impacts on the 

landscape by wild boars based on the assignment of their intrinsic values. However, the relationship 

between these variables did not differ when compared between relational and instrumental values. 

Additional overlays were conducted to examine potential spatial differences in wild boar impacts with 

segregated value categories. While there were very few spatial differences observed between relational, 

instrumental, and intrinsic values overlaid with agricultural and forestry impacts (Figure 14), biodiversity 

impacts saw high degrees of overlap with relational and intrinsic values (Figure 15). Biodiversity impacts 

saw the least amount of overlap with instrumental value assignments (Figure 15). 
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Figure 13- Distribution of observed impacts on agriculture and forestry and biodiversity by wild boars. Densities are normalized 

on a scale of 0 to 100 and indicate the number of perceived threats assigned per raster cell (cell size dependent on number of 

perceived threats assigned per category). 
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Figure 14-Spatial distributions of relational, instrumental, and intrinsic values added with observed agriculture and forestry 

impacts caused by wild boars. Densities are normalized on a scale of 0 to 100 and indicate the number of values and perceived 

threats assigned per raster cell (cell size dependent on number of values and perceived threats assigned per category). 
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 Figure 15- Distributions of relational, intrinsic, and instrumental values added with observed impacts on biodiversity by 

wild boars. Densities are normalized on a scale of 0 to 100 and indicate the number of values and perceived threats 

assigned per raster cell (cell size dependent on number of values and perceived threats assigned per category).  
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3.3 Part 3: To what extent do relational values overlap with instrumental and intrinsic 

values? 
Mjölby kommun is composed of a mixed landscape use community, where residents are heavily involved 

in agriculture, grazing, and forestry practices. Additionally, grazing and forestry practices are strongly 

intertwined in the local environment, and while they have been evaluated separately for the purposes of this 

study, they should be regarded as mutually constitutive when considering the policy implications of this 

research. For these reasons, the purpose of this section is to detail how residents’ landscape values are 

potentially impacted by local geography, and whether and to what intensity these values overlap. 

Importantly, Natura 2000 sites are considered based on their contribution to residents’ feelings of ownership 

and stewardship towards the local landscape.  

3.3.1 Statistical 

Chi-square analyses indicate that if respondents assigned value points from relational value types, they were 

extremely significantly likely to assign values from the other two categories as well (p < 0.01) (Table 6). 

This result again suggests that the boundaries between relational, intrinsic, and instrumental values may be 

difficult to define in practice. Alternatively, it could suggest that those who do feel connection to the 

landscape can do so on multiple levels (i.e., in different ways defined by value categories across the 

landscape).  

Additional analysis suggests that there is no proportional difference in relational values assigned within 

Natura 2000 sites and the rest of Mjölby kommun. However, intrinsic values are assigned at slightly higher 

proportions within protected areas, while instrumental values are assigned more frequently outside of 

protected area borders. These results are in agreement with certain EU regulations limiting and regulating 

the types of activity that can occur in Natura 2000 sites (Sundseth, 2008). However, based on these results, 

relational values may not be helpful indicators to predict where to position new protected areas. It is also 

unclear whether proportional differences in intrinsic and instrumental value locations are caused or affected 

by the protected area boundaries and resulting land use limitations: which came first? 

3.3.2 Spatial 

Spatial analyses indicate high degrees of overlap between relational and intrinsic values. Overlays in 

distributions between intrinsic and instrumental, and relational and instrumental values, observe high 

geographic spread across the landscape at lower densities. Heavy correlation between relational and 

intrinsic values indicates that while the RII value paradigm may be helpful for classifying values in the 

academic realm, in practice these values are understood to be much more intertwined.  
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Table 6- Value category assignments based on whether instrumental and intrinsic values were assigned according to relational 

value assignment. 

  

Instrumental values assigned? Intrinsic values assigned? 

No Yes Total 

Asymptotic 

Significance 

(2-sided) 

No Yes Total 

Asymptotic 

Significance 

(2-sided) 

Relational 

values 

assigned? 

No 

Count 248 27 275  205 70 275  
Expected 

Count 228,6 46,4 275,0  189,4 85,6 275,0  

Yes 

Count 3 24 27  3 24 27  
Expected 

Count 22,4 4,6 27,0  18,6 8,4 27,0  

Total  

Count 251 51 302  208 94 302  

Expected 

Count 
251,0 51,0 302,0 0.000* 208,0 94,0 302,0 0.000* 

 

 

 

Table 7- Value category distributions inside and outside of Natura 2000 sites in Mjölby kommun. 

 

 

 

 Relational Intrinsic Instrumental All Values 

 n % n % n % n % 

Inside 

Natura 2000 

sites 

84 67.20 28 22.40 13 10.40 125 100 

Outside 

Natura 2000 

sites 

737 64.03 79 6.86 335 29.11 1151 100 

Mjölby 

kommun 

(overall) 

821 64.34 107 8.39 348 27.27 1276 100 
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Figure 16- Overlays of normalized relational, intrinsic, and instrumental raster maps. Raster maps of value categories have been 
added to allow visual analysis of concurrent value intensity. Densities are normalized on a scale of 0 to 100 and indicate the number 

of values assigned per raster cell (cell size dependent on number of values assigned per category).  
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4 Discussion 

The overarching aim of this thesis was to analyze the statistical and spatial relationships between relational, 

instrumental, and intrinsic values held by residents of Mjölby kommun within the context of socio-

demographics, self-reported knowledge, and perceived landscape threats. The answers to the research 

questions this thesis sought to address can be summarized as follows: 

 

1. Respondents’ involvement in landscape management and employment had significant statistical 

impact on certain place values held and assigned by respondents. Levels of knowledge about native 

and non-native biodiversity, forestry, and agriculture also affected mean numbers of values held in 

certain categories, and their assignment and concentration in the landscape. Spatial value 

assessments using PPGIS may have additional influence in landscape management for study sites 

outside of Western contexts, where there are opportunities to map cultural constructs of socio-

demographic differences through the RII value paradigm.  

2. Values assigned to the landscape have little to no significant impact on attitudes towards wild boars 

and other perceived landscape issues. However, high value-high risk locations were identified for 

landscape threat management based on combinations of relational, intrinsic, and instrumental 

values.  

3. Visual analyses suggest that relational and intrinsic values tend to spatially overlap more than 

other value categories, but there is little proportional difference in the distribution of relational 

values between protected areas in Mjölby kommun and the municipality as a whole. Instrumental 

values are assigned more frequently outside of protected areas, while intrinsic values are assigned 

more frequently within protected areas. Place values do not have inherent spatial distributiveness 

based on geography and are not uniformly distributed across the landscape; instrumental values 

held by residents were more evenly distributed, while intrinsic values were more concentrated. 

Within a geographic context, relational values can be heavily concentrated in smaller, meaning 

specific areas. Relational values may have more impact in ILM as a tool for contextualism.  

 

4.1 Socio-demographics and knowledge as predictors of values 

Contrary to initial expectations, socio-demographics often did not have a significant impact on the mean 

number of relational, intrinsic, or instrumental values assigned to a landscape. Respondents’ employment 

status and participation in agriculture, forestry, and protected area management were the only socio-

demographic factors that significantly influenced mean number of values assigned. Additionally, only 

respondents’ knowledge about native and non-native biodiversity significantly influenced the mean number 
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of values assigned. These findings differ from previous studies that have also assessed socio-demographics 

and knowledge (Brown & Reed, 2009; Brown, 2012; Brown & Weber, 2012), and which have pointed to 

the significance of these factors when tied to values. It was particularly striking that the mean number of 

relational values assigned was only significantly impacted by participation in land management activities. 

This may be possible due to a response bias towards generally younger people (those younger than 65), and 

the result may be influenced by higher participation rates. However, this trend may also be explained by 

values existing independently of people’s socio-demographic background and knowledge; all residents in 

Mjölby kommun might have the same potential to experience and relate with their environment in similar 

ways (when not accounting for spatial distribution).  

Spatial differences in value assignment showed some relationship between certain socio-demographic and 

knowledge variables. Instrumental value locations were noticeably more geographically dispersed in male 

respondents compared with female respondents. Interestingly, relational values did not differ in location or 

density between gender groups, or completion of university level education. Instrumental value locations 

also observed differing locations and densities based on whether respondents were knowledgeable about 

agriculture or forestry (those more knowledgeable would assign these values away from protected areas). 

It is important to highlight here the repeated significant differences in instrumental value assignments 

between socio-demographic and knowledge level groups. While there are fewer differences in relational an 

intrinsic value assignments, instrumental values appear to be more spatially segregated by certain socio-

demographic inputs. This may be due to the nature of instrumental activities associated with the 

environment. Agriculture and forestry activities may be male-dominated, leading male respondents to 

assign these values to a more diverse geographic area. Greater levels of knowledge about agriculture and 

forestry may also contribute to greater understanding of the impact of these activities on the environment, 

encouraging respondents to hold instrumental environmental values farther from protected areas.  

Overall, these results indicate that certain cultural contexts may be at play. While men and women tended 

to have different spatial distributions of instrumental values, this difference was not evident in relational or 

intrinsic value distributions. This supports the statistical finding above, noting that all residents in this 

municipality, regardless of knowledge or socio-demographic input, generally have the potential to 

experience and relate with their environment in similar ways. Many cultural factors may contribute to this, 

including Sweden’s highly gender equal and educated society (United Nations Development Programme, 

2013, 2018). Spatial distributions may differ significantly in study sites with reduced gender equality and 

access to education.  

The implications of this portion of the research may mean that part of the value of PPGIS research in 

landscape management applications lies in its ability to quantify values of importance in a community. To 
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expand upon this, PPGIS studies should be conducted further into countries outside of Europe and North 

America, which have seen limited contact with researchers in this field so far (Brown & Fagerholm, 2015). 

From here, quantified values can contribute to an understanding of how cultural contexts impact the 

performance of landscape values when considering socio-demographics. Values held in some study areas 

may be more affected by socio-demographics than others. More studies in this region and others with 

respect to socio-demographics are needed to further examine the strength of these relationships. As 

repeatedly stated, they may be context-specific, and it is difficult if not impossible to make definitive 

conclusions based on single case-studies. 

4.2 Values as predictors for perceived landscape threats 

Responses to attitudinal questions were relatively uniformly in opposition to wild boar populations. 

Therefore, it is unsurprising that place values could not be used as predictors for wild boar attitudes. The 

same conclusion is true for other perceived environmental threats in Mjölby kommun, as respondents 

generally answered in strong agreement with each environmental threat having a negative impact on Mjölby 

kommun’s landscape. This may be due to the small size of the municipality, where community members 

(especially those who have lived in the area for many years) are more familiar with the threats facing their 

local environment, regardless of the place values they associate with it. However, these results also show 

agreement with previous studies on attitudes towards wild boars, which are generally negative, do not vary 

geographically, and stay the same over time (Miller et al., 2016).  

While the spatial distribution of biodiversity impacts was broader, and higher density impact areas were 

observed, there was a high degree of overlap between general areas of biodiversity and agriculture and 

forestry impacts. These results may be due to the silvo-pastoral nature of grazing and forestry practices in 

Mjölby kommun. Areas of high biodiversity impact may also be areas of high agriculture and forestry land 

use, thus impacts of both types may be found in the same area. Additionally, there were no significant visual 

differences in spatial distributions of high-density biodiversity and agriculture and forestry impacts when 

overlaid with densities of value categories. Because of the similar spatial distributions of wild boar impact 

areas, this is also unsurprising.  

In terms of ILM theory, the implications of these results point to the conclusion that the mapping of value 

categories under the RII value paradigm may not be a particularly helpful indicator of locations of perceived 

landscape threats. Because there was little spatial difference in the densest areas of intersecting value and 

wild boar threats, high value areas in general could be used as a field to correlate with areas of perceived 

threat. In some study sites, the relationship between place values and perceived threats may important for 

collating multiple land use objectives and unifying them, in order to target areas in need of better threat 

management. High levels of consensus in these areas these of overlap between values and perceived threats 
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would indicate where residents could favor proposed management plans that incorporate protection of these 

high value-high risk areas. Previous studies on attitudes towards wild boars have also indicated the 

usefulness of these uniform opinions, which allow landscape managers to understand residents’ 

perspectives (Miller et al., 2016).  While these methods do not account for threats to landscapes less familiar 

to people, they do have the potential for better management of human-wildlife conflicts and climate change-

related landscape impacts.  

4.3 Interactions between values across the landscape 

Given the caveats mentioned above, it was a striking reversal of expectations to visualize the distribution 

of intrinsic versus instrumental values across Mjölby kommun. It was observed that instrumental values 

tend to be more evenly dispersed, possibly owing to the silvo-pastoral nature of agriculture and forestry 

practices, both of which are land use activities that require extensive space and are interlinked in the 

landscape. This pattern consequently also implies that intrinsic values are heavily linked with the towns of 

Mjölby, Skänninge, and Mantorp, and with Natura 2000 sites. Previous studies have found the opposite of 

this pattern, where intrinsic values were shown to be more distributed than instrumental values in the 

Otways region in Victoria, Australia ( Brown & Raymond, 2006). However, while the predominantly silvo-

pastoral landscape use in Mjölby kommun may contribute to a greater distribution of instrumental land 

uses, it is also surprising that silvo-pastoralism does not widen the distribution of intrinsic values (or 

“biodiversity values”,  

Table 3). This distributional pattern indicates that the degree to which a landscape has been altered does 

not directly correlate with intrinsic value. Scientific understanding of intrinsic value (or “existence value”) 

should be extended beyond preconceptions of “natural” or even biodiverse areas. Acknowledging resulting 

categorical overlap, future studies could be conducted with items such as cultural identity as a value type 

under both relational and intrinsic value headings. These studies must make the differences between these 

values types evident for survey participants. Overall, these findings point to the need for further context 

specific PPGIS surveys and analyses in future research, and reservations before concluding with certainty 

about how value categories within the RII paradigm would be distributed without also considering 

geography and human aspects.  

 

While socio-demographics and knowledge are not as important indicators of landscape values, it seems that 

the landscape itself, combined with its interactions with the local geography, may be more useful for 

predicting values in Mjölby kommun. The high spatial overlap between relational and intrinsic values in 

comparison with relational and instrumental values indicates that residents of Mjölby kommun have an 

overlapping conceptual understanding of relational and intrinsic values. This is an important finding which, 
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combined with those above, illustrates how the community interacts and relates with its environment. The 

greater spatial overlap between relational and intrinsic values indicates that people’s relationship with the 

local environment (which constitutes the “good life”) is reliant upon the existence of these spaces. 

Respondents seem to gain meaning through interactions and relations with areas of the landscape which are 

perceived to have existence value. However, instrumental values should not be swept under the rug. Their 

wider spatial distribution should be taken as an integral landscape factor that landscape management plans 

must account for if they are to be supported by the community.  

 

Related to this result is the relatively even statistical distribution of relational values inside and outside of 

protected areas. The lack of a proportional difference indicates that while protected areas are important for 

residents’ eudaimonic values, equally important are small villages, which may exist as “cultural hubs” that 

contribute to residents’ well-being and identity. In the context of ownership of local spaces, the 

incorporation of Natura 2000 spaces does not appear to contribute to residents’ feelings of ownership, 

connectedness, and stewardship towards the landscape. For this reason, the creation of new protected areas 

in the form of Natura 2000 sites may not be the most effective tool for eliciting feelings of stewardship 

from locals. Drawing upon people’s most valued spaces in relational terms may be a more effective method 

for sustainable conservation purposes. However, more studies are needed to determine the strength of this 

relationship between ownership, stewardship, and relational values towards spaces.  

 

These findings suggest that the conceptualization of relational, intrinsic, and instrumental values as 

branches separating from the same node of “values” may not be entirely helpful for future research. In some 

communities, relational values may be better understood as a bridging concept that both widens and 

supports the scope of intrinsic or instrumental values. Based on this assumption, if results had shown a high 

degree of spatial overlap between areas of instrumental and relational value, it could be inferred that 

respondents’ understanding of “the good life” comes from their physical interactions with the environment, 

amounting to a producer-harvester mindset. This proposal supports recent comments regarding the 

submission of relational values as a third value category, dismissing the strict dichotomization between 

instrumental and intrinsic values, and instead pointing to relational values to expand upon the understanding 

of these value categories (Stålhammar & Thorén, 2019). Further research on the spatial distribution of 

values in the RII value paradigm should observe areas of overlap in order to better understand the landscape 

values of a study area in question. Through PPGIS technology or other methods, the assessment of where 

relational values fall on a more diverse spectrum between intrinsic and instrumental values can help better 

define the nature-culture interactions underpinning integrated landscape management (Stenseke, 2016). 

While this complicates future studies, the finding agrees with ecological economic theory and the 



   P a g e  | 52 

 

development of the principle of contextualism: “that the world’s messiness should be celebrated, and not 

neatly packaged into grand theories and absolute conclusions” (Barnes, 1989, p. 312). Discourse about how 

to embrace the inherent complexity in landscape values and the specific nature of human-environment 

relationships is still very pressing. However, the findings of this section support that integrated landscape 

management must be addressed by rejecting single frameworks that discuss values, and instead adopting a 

flexible theoretical outlook by learning to love to mess of value pluralism (Kenter et al., 2019).  

4.4 Limitations and directions for future research 
The results of this study are limited by its relatively small sample size, which also tended to elicit responses 

from younger residents in the municipality (those younger than 65). Questions of representativeness can 

lead to potential issues surrounding whose opinions are guiding future landscape management decisions for 

Mjölby kommun. Before results can be extrapolated to the wider community, it is important that future 

participatory mapping surveys are inclusive and representative of its stakeholders.  

In order to achieve greater representation of older participants, future studies in this region and others with 

similar demographic profiles could combine the use of online and physical mapping techniques. Previous 

studies have cited minimal risk of loss in spatial data quality when comparing online and hardcopy, paper 

maps (Brown, 2017). A mixed survey approach has also been noted as a potential pathway to neutralize 

issues such as the digital divide and survey coverage error (Brown & Reed, 2009). Additionally, a demand 

for this type of survey was observed during in-person survey assistance provided in Mjölby during two days 

in August 2019. Those who attended the survey assistance meetings were primarily older residents who 

were uncomfortable with using computers. Had there been an option to complete the survey on paper, these 

respondents may have been able to engage and interact with the survey material more comprehensively.  

Through individual online mapping, this study sought to achieve high response rates, and consequently 

greater representation. However, there was little to no opportunity for respondents to interact with one 

another and discuss their landscape visions and concerns with other participants. Future studies may wish 

to make use of more deliberative methodologies, which places greater focus on communication and 

argumentation among a smaller group of stakeholders (Raymond, Kenter, Plieninger, Turner, & Alexander, 

2014). An additional benefit shown by use of deliberative methodologies is the effective elicitation of 

certain cultural values, which are subjective, and tend to be discussed, recognized, and valued more in group 

discussion settings (Raymond et al., 2014). Certain key issues with deliberative valuation techniques must 

be addressed in the study design phase, including power dynamics within groups, the capacity of group 

members to effectively voice their viewpoints, and the diversity of the group itself (Kenter et al., 2016). 

However, a combination of deliberative and individual participatory mapping approaches (a more 

“pragmatic” approach) may be extremely effective in in terms of enhancing legitimacy, casting an even 
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wider net of diverse landscape values while also retaining the more democratic and representative aspects 

of a PPGIS survey (Raymond et al., 2014).  

A further limitation of this study is that it only provides a single snapshot in time of residents’ values. In 

order to continue promoting inclusiveness in landscape management research, it is critical that future studies 

in this area are longitudinal when possible. While there is some evidence of the constancy of landscape 

values over time (Brown & Donovan, 2014; Brown & Weber, 2012), these cases may be extremely 

contextual, and further research should be conducted before concluding that landscape values are inherently 

stable. A supplemental benefit to longitudinal studies in this field is the continued presence of researchers 

in the study area. The reflexive nature of a longitudinal study, combined with the greater potential for two-

way communication of landscape values and visions over time, would foster increased trust in ILM 

researchers, and allow for the continued improvement of inclusive landscape management plans over time.  

More studies in ILM using PPGIS or other non-monetary techniques should be conducted in different 

locations around the world, in order to encourage a paradigm shift that could legitimize relational values in 

landscape policy discussions. This kind of shift may take time and repeated efforts in the same area. 

Especially in the field of participatory mapping, general skepticism of respondents about how their input 

actually affects policy outcomes may limit its widespread use (Brown & Kyttä, 2018). Certain areas may 

present more roadblocks to the implementation of a PPGIS survey than others. For example, PPGIS case 

studies from Asia are relatively limited in number (Brown & Kyttä, 2018). This may be due to several 

reasons, including the lack of readily available quality spatial and demographic data, and limited available 

mobile GIS technology (Feng & Wang, 2011). Longer term case studies have been recommended as well, 

in order to improve the use of collected map data in policy decisions (Brown & Fagerholm, 2015). It is also 

necessary to consider other ILM evaluation techniques in areas where PPGIS may not be the most suitable 

technique for a given community. In every case, community needs must be used to mold ILM study 

methods, as opposed to the reverse, which erodes confidence in the scientific community’s ability to 

improve landscape outcomes.  

5 Conclusion 

Current literature in integrated landscape management has not yet observed the relationships between 

landscape values, knowledge, and perceived threats through participatory mapping. The purpose of this 

research was to examine these potential relationships through statistical and spatial means, by eliciting 

socio-demographics, landscape values, self-reported knowledge, perceived landscape threats via PPGIS 

survey techniques.  An online PPGIS survey was administered during the summer of 2019 to 1,200 residents 
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of Mjölby kommun in Sweden, a community heavily reliant upon forestry and agriculture, resulting in a 

25.1% response rate.  

Based on analysis of participatory mapping data, it was concluded that socio-demographics have little to 

no effect on the mean number of values per category held by residents. However, gender and knowledge 

about forestry, agriculture, and native biodiversity affect the assignment and spatial distribution of certain 

values across the municipality. Particularly interesting is that those knowledgeable about forestry tend to 

avoid placing instrumental values in protected areas. To a lesser extent, the same is true for those 

knowledgeable about agriculture. Men assigned instrumental values in a more broadly distributed manner 

across Mjölby kommun compared to women. No significant relationships were found between values 

categories assigned to the landscape and its perceived threats, but combined visualizations of high value-

high risk areas could be used as a landscape management tool to add context to residents’ opinions on 

landscape threat management. Contrary to expectations, instrumental values were the most evenly dispersed 

value category across the landscape, while intrinsic values were more concentrated in specific areas, and 

relational values were the most concentrated around the towns of Mjölby, Skänninge, and Mantorp. Another 

surprise was that the proportional distribution of relational values was not significantly different inside and 

outside of protected areas. High degrees of spatial overlap were found between intrinsic and relational 

values, implying these value types may be conceptually similar for residents. Overall, the results indicate a 

strong potential for ILM to be integrated in community-level landscape management plans using PPGIS 

techniques framed by the RII-value paradigm. The space for relational values may be in its ability to 

broaden landscape managers’ understanding of peoples’ intrinsic and instrumental use of ecosystems, rather 

than as a fully separate value category.  

Future PPGIS research could focus on smaller regions such as those at the municipal or regional level to 

more precisely identify the relationships between relational, intrinsic and instrumental values and natural 

resource management preferences in the local landscape. A tighter regional focus allows results to be 

interpreted based on local cultural and landscape issues, and for these results to help construct landscape 

management plans based on local preferences. Additionally, combinations of valuation techniques, such as 

mixing online and physical mapping surveys, and individual and deliberative group interviews, would allow 

for greater representation and legitimacy of future research.  
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7.2 Appendix B- Privacy policy 
 

PRIVACY POLICY/NOTICE  

FOR SCIENTIFIC RESEARCH  

EU General Data Protection 

Regulation  

Art. 12–14  

Date: 22nd May, 2019  
    

  

Appendix 1: Information for participants of the research project named the “your place 
matters study”  
  
You are taking part in the research project named “Your place matters: A survey of residents’ views 
toward wild boar and landscape management in Mjölby kommun” (abbreviated as “your place matters 
study”), which is linked to the wider ENVISION project. This notice describes how your personal data will 
be processed in the study.  
  

Participation in the study is voluntary. There will be no negative consequences for you if you choose not 
to participate in the study or if you withdraw from the study. For more information on your rights and 
how you can affect the processing of your personal data, please see the end of this notice.  

  
Information about personal data processing in the “your place matters study”, a study linked to the 

ENVISION project  

The “your place matters” study involves the processing of personal data. The purpose of this notice is to 
provide information on the personal data that will be processed, the source of the data and how the data 
will be used in the study. For more information on your rights and how you can affect the processing of 
your personal data, please see the end of this notice.  

  

1. Data Controller  

  

The Swedish University of Agricultural Sciences (SLU) and the University of Helsinki (UH) are joint data 

controllers because the Principal Investigator named Professor Christopher Raymond is affiliated with 

both universities.   

  

Contact person in matters concerning the project:   

Controller 1:  

Name: Professor Christopher Raymond   

Address: PO BOX 58, SE-230 53 Alnarp, Sweden  

  

Tel.: + 358 29 415 7836  
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E-mail: christopher.raymond@slu.se   

Controller 2:  

Name: Professor Christopher Raymond  

Address: P.O. Box 3 (Fabianinkatu 33), 00014 University of Helsinki Tel.: + 

358 29 415 7836  

 E-mail: christopher.raymond@helsinki.fi     

  

2. Description of the study and the purposes of processing personal data  

  

The purpose of SLU and UH’s processing of your personal data is to conduct research on landscape 

management issues, specifically to collect data on what you value in specific areas of Mjölby 

kommun, and your preferences for landscape management. With you data, we aim to develop new 

techniques and methods for engaging local communities in natural resource management.  

SLU and UH will also process your personal data as required for SLU or UH to comply with 

regulations on public documents and the archives of public authorities.  

  

3. Parties and their responsibilities in research collaboration  

  

SLU is the coordinator of the ENVISION project and is responsible for ensuring the deliverables of 

the ENVISION project are achieved.  SLU is also leading the administration of the “your place 

matters” study.  They are responsible for jointly controlling the management of data related this 

study, together with the University of Helsinki. The University of Helsinki is affiliated to the “your 

place matters” study through Prof Raymond’s joint affiliation.   

  

4. Principal investigator or research group  

  

Name: Prof Christopher Raymond   

Address: PO BOX 58, SE-230 53 Alnarp, Sweden  

Tel.: + 358 29 415 7836  

E-mail: christopher.raymond@slu.se   

  

5. Contact details of the Data Protection Officer  

  

The data protection officer at SLU can be reached at dataskydd@slu.se or by phone at 018-67 20 

90.  
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The Data Protection Officer of the University of Helsinki is Veera Löthman. You can reach her at 

tietosuoja@helsinki.fi.  

  

6. Persons processing personal data in the study  

  

The following categories of persons have a right to process personal data during the course of the 

study:  

  

• Researchers and research assistants in the Department of Landscape Architecture, Planning and 

Management, Swedish University of Agricultural Sciences  

• Researchers and research assistants in the Department of Economics and Resource 

Management, Faculty of Agriculture and Forestry, University of Helsinki  

• Researchers and research assistants in the Ecosystems and Environment Research Program, 

Faculty of Biological and Environmental Sciences, University of Helsinki  

  

7. Name, nature and duration of the study  

  

Name of the study: “Your place matters” study  

  

  One-time research    Monitoring study/longitudinal study  

  

Duration of the processing of personal data:  

The data will be stored up to a period of 10 years.  

  

8. Lawful basis of processing  

  

Personal data is processed on the following basis, which is based on Article 6(1) of the General Data 

Protection Regulation:  

  

 participant’s consent  

  

  

9.  Personal data included in the research materials  

  

The following materials will be stored for a period of up to 10 years on an encrypted hard drive, and 

then will be erased:  
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• First name and last name of survey participant  

• Home address  

• Email address  

• IP address  

• Contact number (if provided)  

  

The survey asks questions about indirect identifiers, such as age, gender and education level.  These 

materials will also be stored for a period of up to 10 years on an encrypted hard drive, and then will be 

erased.  

  

10. Sensitive personal data  

  

No sensitive personal data will be processed in the study.  

  

11.Sources of personal data  

  

Swedish Cadastral and Land Registration Authority (Lantmäteriet).  

  

12. Transfer and disclosure of the personal data to third parties  

  

Personal data may be disclosed to third parties that are EU partners to the ENVISION project.  The 

purpose of disclosing data is facilitate cross-site analysis of attitudes towards and preferences for 

landscape management. The partners in the ENVISION project within the European Union are:  

  

• Swedish University of Agricultural Sciences (SLU), Sweden  

• Fundació per a la Universitat Oberta de Catalunya (UOC), Spain  

• Stockholm University (SU), Sweden  

• University of Göttingen (UGOE), Germany  

• Vrije University Amsterdam (VU), The Netherlands  

  

13. Transfer or disclosure of personal data to countries outside the EU/European Economic 

Area  

  

Personal data will not be transferred to countries outside the EU/European Economic Area.  

Aggregated survey data may be published as part of journal articles, among other scientific 

publications, with scientists who reside in countries outside the EU/European Economic Area.  

  

14. Automated decisions  
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No automated decisions are made.  

  

  

15. Safeguards to protect the personal data  

  

Protection of manual material:  

  

Personal data processed in IT systems:  

   username    password   logging     access control   

other: (please specify)  

  

Processing of direct identifiers:  

 Direct identifiers will be removed in the analysis phase  

 The material to be analyzed includes direct identifiers. Reason: (reason for retention of direct 

identifiers  

  

16. Processing of personal data after the completion of the study  

  

 The research material will be deleted  

 The research material will be archived:  

without identifiers   with identifiers  

  

The material will be archived at the Department of Landscape Architecture, Planning and 

Management, SLU, and the Faculty of Biological and Environmental Sciences, UH, for a period of up 

to 10 years.   

  

  

17. Your rights as a data subject, and exceptions to these rights  

The contact person in matters concerning the rights of the participant is the person mentioned in 

section 1 of this notice.  

  
Rights of data subjects  
  

According to the General Data Protection Regulation (GDPR), data subjects have the right  
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• of access to their data  

• to rectification of their data  

• to the erasure of their data and to be forgotten  

• to restrict the processing of their data  

• to data portability  

• to object to the processing of their data  

• not to be subject to a decision based solely on automated processing.  

  

Not all of these rights can be exercised in all situations, depending on factors such as the basis for 

the processing of personal data.  

  

For more information on the rights of data subjects in different situations, please see the Data 

Protection Ombudsman’s website: https://tietosuoja.fi/en/what-rights-do-data-subjects-havein-

different-situations  

  

Exceptions to data subject rights  

Under the General Data Protection Regulation and the Finnish Data Protection Act, certain 

exceptions to the rights of data subjects can be made when personal data is processed in scientific 

research and fulfilling the rights would render impossible or seriously impair the achievement of 

the objectives of the processing (in this case, scientific research).  

  

The need to make exceptions to the rights of data subjects will always be assessed on a case by 

case basis.  

  

Right to lodge a complaint  

You have the right to lodge a complaint with the Data Protection Ombudsman’s Office if you think 

your personal data has been processed in violation of applicable data protection laws.  

  

Contact details:  

  

Data Protection Ombudsman’s Office (Tietosuojavaltuutetun toimisto)  

Address: Ratapihantie 9, 6th floor, 00520 Helsinki  

Postal address: B.O. Box 800, 00521 Helsinki  

Tel. (switchboard): 029 56 66700  

Fax: 029 56 66735  

E-mail: tietosuoja(at)om.fi  

https://tietosuoja.fi/en/what-rights-do-data-subjects-have-in-different-situations
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7.3 Appendix C- Swedish survey 
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Mapping landscape values 
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Mapping impacts by wild boars 
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Mapping conservation preferences 
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Opinions on how respondents would like to be more involved in Västra Harg’s 

management 
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