
Vol.:(0123456789)1 3

Sustainability Science (2022) 17:865–877 
https://doi.org/10.1007/s11625-021-00928-9

SPECIAL FEATURE: ORIGINAL ARTICLE

Human–nature connectedness and other relational values are 
negatively affected by landscape simplification: insights from Lower 
Saxony, Germany

Maraja Riechers1  · Berta Martín‑López1 · Joern Fischer1

Received: 25 March 2020 / Accepted: 4 February 2021 / Published online: 9 April 2021 
© The Author(s) 2021

Abstract
Landscape simplification is a worldwide phenomenon that impacts biodiversity in agricultural landscapes. Humans ben-
efit greatly from nature’s contributions to people in both material and immaterial ways, yet landscape simplification can 
undermine these contributions. Landscape simplification can have negative consequences, for example, for human–nature 
connectedness and other relational values. Major and rapid land-use change, together with a declining appreciation of nature 
by individuals and societies, in turn, could cause a downward spiral of disconnections. Our empirical research combined a 
comprehensive assessment of five dimensions of human–nature connectedness with the lens of relational values to assess 
how these are influenced by landscape simplification. Focusing on two rural landscapes with differing agricultural develop-
ment in Lower Saxony (Germany), we conducted 34 problem-centred interviews. We found that landscape simplification, 
especially if rapid, negatively influenced human–nature connectedness and particular relational values such as social rela-
tions, social cohesion or cultural identity. We postulate that human–nature connectedness might have a balancing influence 
on preserving relational values, buffering negative impacts of landscape simplification. Losing connections to nature could 
potentially foster conflicts among actors with different values. We conclude that combining the notions of human–nature 
connectedness and relational values can generate valuable insights and may help to uncover new ways to foster sustainability.
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Introduction

Landscape simplification is the most important driver of 
change negatively impacting biodiversity and nature’s con-
tributions to people (IPBES 2019; Díaz et al. 2019). Land-
scape simplification often involves a loss of multifunctional, 
cultural agroecosystems and the expansion of monofunc-
tional, intensive croplands (Foley et al. 2005). This trend 
poses a major threat to terrestrial ecosystems because it 
causes declines in wild and farmland biodiversity (Green 
et al. 2005; Tscharntke et al. 2005), the diversity of crop 

varieties (FAO 2011) and threatens the stability of farmer 
incomes (Di Falco and Perrings 2003; Abson et al. 2013). 
Underpinning these proximate drivers of landscape simpli-
fication, in turn, are value systems subscribing to economic 
growth, instrumentalism, utilitarianism and consumer-
ism (Meadows et al. 1972; Fischer et al. 2014). Shaped by 
such value systems and at the same time reinforcing them, 
national and supra-national agricultural regulations further 
help to entrench structural changes in agricultural landscapes 
(e.g. Mikulcak et al. 2013). A potentially important but 
poorly understood consequence of landscape simplification 
is its effects on nature’s contributions to people (NCP) (Díaz 
et al. 2019)—defined as “all the contributions, both positive 
and negative, of living nature to people’s quality of life” 
(Díaz et al. 2018). The effect of landscape simplification is 
especially remarkable on non-material NCP that result from 
the relations between humans and nature (i.e. human–nature 
connectedness; see Ives et al. 2017) and on the relationships 
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among humans that are fostered by nature (e.g. social rela-
tions, cultural identity; see Riechers et al. 2020b).

Research on human–nature connectedness is in need 
of a comprehensive understanding of what connectedness 
means and how to foster it. Connections between humans 
and nature are said to have positive influences on health 
(Maller et al. 2006; Shanahan et al. 2016), on the cogni-
tive development of children (cf. Taniguchi et al. 2005) 
and overall happiness and well-being (Capaldi et al. 2014). 
Some scholars claim that we need a stronger connection with 
nature (Zylstra et al. 2014) because humanity’s growing dis-
connection from nature exacerbates the global environmen-
tal crisis (Folke et al. 2011). As the literature is fragmented 
between disciplines, concepts and operationalization of 
human–nature connectedness (and related concepts/terms 
such as “connectedness to nature”, Mayer and Frantz 2004; 
or “nature relatedness”, Nisbet et al. 2009) are differently 
understood and applied with few overlaps across different 
research fields (Ives et al. 2017). Recent research differenti-
ated five dimensions of human–nature connectedness: (1) a 
material dimension, such as food, fuel, or artisan goods; (2) 
an experiential dimension covering nature visits or specific 
activities in nature, (3) an emotional dimension including 
spirituality, aesthetics and sense of place, (4) a cognitive 
dimension which deals with knowledge and awareness, and 
(5) a philosophical dimension of connectedness that con-
cerns normativity and values of a good life (Ives et al. 2017, 
2018). Studying human–nature connectedness through such 
a comprehensive framework can provide insights about the 
diverse and multiple ways in which people connect with 
nature. Yet, empirical applications of multiple dimensions of 
human–nature connectedness are rare to date, despite their 
potential to provide insights on how to foster sustainabil-
ity through (re)connecting humans with nature (Folke et al. 
2011; Zylstra et al. 2014; Soga and Gaston 2016).

In addition to ecological changes, and changes to 
human–nature connectedness, landscape simplification can 
also impact the social relationships within landscapes—most 
notably because monofunctional landscapes often provide 
fewer NCP from which a small number of privileged actors 
benefit, thereby creating inequity and social conflicts (Fis-
cher et al. 2017; Grass et al. 2019). To study environmen-
tally mediated social relationships between individuals and 
groups of people, the lens of relational values has been pro-
posed (Pascual et al. 2017). Relational values describe the 
“preferences, principles, and virtues associated with rela-
tionships, both interpersonal and as articulated by policies 
and social norms” (Chan et al. 2016). These include peo-
ple’s experiences, habits and actions with respect to nature 
and with respect to relationships of people in nature that 
are associated with a meaningful, ethically responsible and 
satisfying life (Himes and Muraca 2018). Since relational 
values can derive from physical, cognitive and emotional 

experiences of people in nature, this lens also embraces 
human–nature connectedness. In addition, relational values 
also include moral considerations regarding what is con-
sidered a good life (eudaimonic values) (Chan et al. 2018). 
Relational values thus acknowledge a plurality of sources 
of people’s quality of life, heuristically divided into (1) the 
human collective, such as cultural identity, social cohe-
sion, social responsibility and moral responsibility to non-
humans, and (2) primarily individual values such as individ-
ual identity, values for a good life (stewardship eudaimonic) 
and the normative goal of protecting nature (stewardship 
principle) (Chan et al. 2016; Pascual et al. 2017). Despite 
the relevance of relational values for guiding policy-making 
and management towards a more sustainable world (Chan 
et al. 2018), empirical research on relational values remains 
scarce (but see exceptions such as Arias-Arévalo et al. 2017; 
Klain et al. 2017; Chapman et al. 2019; Topp et al. 2020).

Empirical research on the interplay between 
human–nature connectedness and relational values is lack-
ing, yet a better understanding of such interplay could 
generate valuable insights for more sustainable landscape 
management (Stenseke 2018; Chapman et al 2019). In this 
explorative, empirical study, we combine a comprehensive 
assessment of human–nature connectedness with a rela-
tional values lens to understand how landscape simplifica-
tion affects the interlinkages between humans and nature. 
We studied two agricultural landscapes in Lower Saxony, 
Germany, which experienced different trajectories of land-
scape simplification. We sought to (i) understand differences 
in human–nature connectedness, (ii) examine the interplay 
between human–nature connectedness and relational val-
ues, and (iii) compare how the two contrasting trajectories 
of landscape simplification affected the interplay between 
human–nature connectedness and relational values.

Methods

Study areas

In Lower Saxony, Germany, agricultural landscapes have 
been increasingly intensified. Especially the area used for 
maize cultivation nearly doubled from about 10% of the total 
agriculturally used land in the mid 1990s to about 20% in 
2015 (area used for silage and grain maize; Landesamt für 
Statistik Niedersachsen 2018a,b), mainly due to a change in 
policies fostering biogas plants. We considered two study 
areas. The first was the commune of Bispingen (district 
Heidekreis), which is located in the south of the Lueneburg 
Heath (Lüneburger Heide) (Fig. 1b). The Lueneburg Heath 
is a natural park established in 1907 through the Federal 
Nature Conservation Act and is subject to specific environ-
mental protection. With 6411 inhabitants in 2016 and ~ 128 
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 km2 of surface, Bispingen had a population density of 50 
inhabitants/km2 (LSN 2019a). As some areas of Bispingen 
are inside the natural park, various restrictions on land-use 
change, development and infrastructure exist. Apart from 
nature tourism, a newly gazetted commercial area includes 
tourist destinations. In 2017, 3865 ha (30% of the total land 
area) of Bispingen was used for agriculture (LSN 2019b).

The second study area, the commune of Dötlingen, lies in 
the district of Oldenburg, which is located to the South-East 
of the city of Oldenburg in the mid-western part of Lower 
Saxony (Fig. 1c), Germany. In the district of Oldenburg the 
number of biogas plants increased from the first one built in 
1998 to 88 in 2017 (existing, in construction, and in process 
on 4 July 2017, Landkreis Oldenburg (2018)), leading to an 
increase in maize production in the area. The commune of 
Dötlingen covers an area of ~ 102 km and in 2016 had 6,217 
inhabitants (population density of 61 inhabitants/km2) (LSN 
2019a). While it is part of the natural park Wildeshauser 

Geest, it is not subject to strong environmental protection 
regulations. Sixty-five percent of the total surface in Dötlin-
gen (i.e. 6628 ha) is used agriculturally (LSN 2019b), pre-
dominantly as cropland.

Data collection

Data was collected using problem–centred interviews with 
a semi-structured interview guideline that was adjusted 
in parts to the interviewees’ profession (Flick 2006). The 
guideline included sections on interviewees’ material, expe-
riential, cognitive, emotional and philosophical connected-
ness, which were assessed, among others, through questions 
on the use of local natural products, habits and frequency of 
nature visits, knowledge of nature and the landscape, per-
ceptions of beauty, favourite places, and sense of place. For 
generating locally specific narratives, we provided landscape 
maps of the commune in which interviewees could mark, 

Fig. 1  Study areas situated in 
Lower Saxony (a), exemplary 
photos and short descriptions 
of the study area b Dötlingen 
(district Oldenburg) and c Bisp-
ingen (district Heidekreis)
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for example, their favourite places or places that changed. 
We also used a ranking of photos with differing landscape 
features (natural spaces, monoculture, people in nature). 
Those methods were only used to stimulate the interview-
ees and keep their answers grounded in the local environ-
ment. Regarding landscape change, we asked for perceived 
changes in the last 20 years, how these influenced interview-
ees’ lives, and how interviewees perceived the trajectory of 
changes for the coming 20 years. The translated interview 
guideline can be found in the supplementary material.

We interviewed a diversity of informed laypersons 
and experts who we expected to be connected to a given 
landscape (e.g. farmers, foresters, policy makers, long-
term inhabitants, and clergy). These actors were identified 
through literature and online research on the given com-
mune. We then used snowball sampling to reach possible 
interviewees and cover contrasting opinions (Flick 2006). 
Snowball sampling was especially necessary as contrasts in 
the communes led to mistrust against academic institutions, 
which we had to counter. This approach resulted in 34 inter-
views (Bispingen = 17, Dötlingen = 17). The interviews had 
an average length of 75 min. and were conducted in German 
by the first author. Our study did not aim to be representa-
tive for the chosen communes but instead provide in-depth 
understanding of the influences of landscape simplification 
on relational values and human–nature connectedness.

Data analysis

Interviews were transcribed literally and analysed with Max-
QDR Plus 12 (VERBI GmbH). Data were analysed using 
qualitative summarizing content analysis (Mayring 2008). 
The coding sought to capture both human–nature connect-
edness and those relational values that refer to the human 
collective and individual values related with and fostered 
by landscapes. To this end, we used the following procedure 
for data analysis. In a first step, based on material, experi-
ential, cognitive, emotional and philosophical dimensions 
of human–nature connectedness research (Ives et al 2017, 
2018) (Table A1), we created a deductive coding tree which 
was iteratively adjusted inductively, driven by the narratives 
and topics raised by the interviewees. The initial deductive 
approach helped to focus on topics such as the dimensions 
of human–nature connectedness and relational values, while 
the subsequent inductive cycles ensured that the priorities 
and meanings of the interviewees were captured in detail. 
For the inductive approach, new codes were successively 
grouped together to form categories of an increasing level 
of abstraction. The resulting categories of this qualitative 
content analysis can be found in Table 1. During this pro-
cess, we aimed at preserving the qualitative character of 
interviewees’ statements.

In a second step, we analysed the results of the 
human–nature connections in terms of other relational val-
ues, based on Chan et al. (2016). We considered as relational 
values those referring to (1) the human collective (cultural 
identity, social cohesion, social responsibility, social mem-
ory), and (2) primarily individual values (individual identity, 
stewardship eudaimonic and stewardship principle, ecologi-
cal literacy, sense of agency and sense of place) (Tables 1 
and 2).

Finally, we coded interviewees’ statements regarding their 
perceived land-use changes and whether these changes were 
associated with human–nature connectedness (Table 3). To 
assess relationships between dimensions of human–nature 
connectedness, relational values and landscape simplifica-
tion we extracted stated relationships: for example, we may 
have coded an interviewee’s statement into the category of 
emotional connectedness, such as sense of place; which is 
also a relational value; and an interviewee may perceive this 
to be impacted by landscape simplification.

Results

The interviews revealed a wide variety of human–nature 
connections and relational values. In the first section, we 
explain how the five dimensions of human–nature connect-
edness were perceived and influenced by landscape simpli-
fication (Table 3). In the second section, we present findings 
regarding the interactions between human–nature connected-
ness and relational values. Finally, we highlight the effects of 
landscape simplification on the links between human–nature 
connectedness and relational values.

Landscape simplification effects on human–nature 
connectedness

Different types of connectedness were influenced by land-
scape simplification in various ways—some types changed 
without fundamentally declining, while others were per-
ceived to be declining.

Material connectedness was generally perceived to 
have declined, driven by an increase in industrialised food 
production. Due to the structural transformation in the 
agricultural system, which included a decrease of small-
holder farms and intensification of agricultural production, 
local food, feed and fuel were often exported from the 
region. The size and use of home gardens used for grow-
ing food were perceived to be decreasing, as were the use 
and availability of local products supplied by small shops 
belonging to smallholder farms. These changes in material 
human–nature connectedness were perceived to negatively 
affect interactions with the local environment. In addition 
to associations with farming, material connectedness was 
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occasionally associated with local natural materials used 
for heating, building, decoration or collection of wild fruit 
or herbs.

In contrast to material connectedness, experiential con-
nectedness was perceived to be stronger, and comparably 
less influenced by landscape simplification. Generally, 
interviewees spent a large amount of time in nature in 

Table 1  Dimensions of human–
nature connectedness (HNC) 
(sensu Ives et al 2017) and their 
definition stemming from the 
inductive data analysis

Relational values (sensu Chan et al 2016) and their definitions as stemming from the inductive data analy-
sis

HNC Definition of human–nature connections

Material Local products with symbolic values
Knowing where food comes from

Experiential Passive and active recreation
Social events in nature
Childhood spent in nature

Cognitive Knowledge on local culture and landscape
Knowledge on sustainability topics

Emotional Negative and positive emotions to nature
Emotions regarding the trajectory of land-use changes
Sense of place and regional identity

Philosophical Treating nature appropriately
Relational values Definition of relational values
Cultural identity Identity of local culture linked with a landscape
Individual identity Personal identity linked with a landscape
Social responsibility Care for a landscape is seen as similar as caring for its people in the 

present and future
Social cohesion Sense of belonging and equality in the commune regarding a landscape
Social memory History of the commune and its people linked with a landscape
Social relations People connect with each other while being in the landscape
Sense of place Attachment to landscape or certain places
Sense of agency Awareness to execute or control aspects of landscapes
Spirituality Mystical or religious feelings stemming from a certain landscape or place
Stewardship principle Taking care of the landscape is the right thing to do
Stewardship eudaimonic Care for landscapes is necessary for a good life
Ecological literacy Knowledge on ecological aspects and connections in landscapes

Table 2  General links between five dimensions of human-nature connectedness (HNC) and relational values based on the qualitative content 
analysis

HNC Definition of HNC Linked relational values

Material Local products with symbolic values Cultural identity
Knowing where food comes from Stewardship eudaimonic; Social responsibility

Experiential Passive and active recreation Stewardship eudaimonic
Social events in nature Social cohesion; Social relations; Cultural identity
Childhood spent in nature Individual identity; Social memory

Cognitive Knowledge on local culture and landscape Cultural identity; Ecological literacy
Knowledge on sustainability topics Stewardship principle; Ecological literacy

Emotional Negative and positive emotions to nature Individual identity; Social responsibility
Emotions regarding the trajectory of land-use changes Stewardship principle; Sense of place; spiritual values; sense of agency; 

Social cohesion
Sense of place/regional identity Cultural identity; Sense of place

Philosophical Treating nature appropriately Stewardship principle; Stewardship eudaimonic; Social responsibility; 
Sense of agency; Social cohesion
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consequence of their profession, voluntary engagement or 
leisure activities. Due to the time constraints of daily life, 
many experiences in nature were unplanned or bound to 
the area close to people’s work and living spaces. Hence, 
when interviewees’ direct surroundings experienced rapid 
land simplification and agricultural intensification, experi-
ential connectedness towards those spaces declined, and we 
observed a retreat of people into their own gardens or other 

spaces for nature experiences. While there was a trend that 
indicated hiking had increased, especially in the Lueneburg 
Heath, day-to-day nature experiences for most inhabitants 
were perceived as decreasing. Interviewees raised the issue 
of alienation from nature, stating that disconnected parents 
were unable or unwilling to experientially connect their 
children with nature. Further, the decrease of smallholder 
farms was perceived to negatively influence experiential 

Table 3  Examples of the effects of landscape simplification and related drivers on human-nature connectedness and relational values in the two 
study areas

Exemplary quotes are presented for the five dimensions of human-nature connectedness (HNC)

HNC Main stated drivers of HNC loss Main impacted relational values Exemplary quotes

Material Agricultural intensification; Global pro-
duction of food; Subsidies for renew-
able energies

Cultural identity; Ecological literacy Because they don’t know anymore 
what meat actually means and what it 
is. And everyone is turned off when 
you see a slaughterhouse on TV. But 
the [agricultural] structure and how 
it reached the slaughterhouse [is not 
shown…]. That there has been a devel-
opment [of disconnection; …] and this 
is not discussed (Bispingen, farmer 
about the disconnect from material 
HNC through spatial distance and lack 
of visibility)

Experiential Agricultural intensification; Parents 
disconnected from nature;

Multiple competing activities;

Stewardship eudaimonic Cultural identity
Social cohesion; Social memory

This [nature experiences] also vanished 
through the parents. We don’t have 
farms anymore; one doesn’t really take 
the kids and go places to see what’s 
creeping and crawling there (Bispin-
gen, teacher on the disconnect from 
experiential HNC through lack of 
planned experiences)

Cognitive Landscape simplification Stewardship eudaimonic; Cultural iden-
tity; Ecological literacy

In the last 10 years, I would say, it [the 
blame towards farmers] increased. 
Farmers are polluters, farmers torment 
animals, farmers contaminate the 
groundwater, farmers are generally 
responsible for all bad things found 
in nature (Dötlingen, farmer about 
the biased knowledge on landscape 
simplifications)

Emotional Agricultural intensification;
Landscape simplification

Stewardship eudaimonic; Cultural 
identity;

Social cohesion; Cultural identity

There are developments here in the land-
scape [landscape simplification], which 
I just don’t consider aesthetic. Where 
I simply say that those disturbances 
bother me, and they hurt me (Bisp-
ingen, forester about the emotional 
impact of the amount of maize, and 
impacts of nutrients in the forests)

Philosophical Agricultural intensification Stewardship eudaimonic; Sense of 
agency;

Stewardship principle/virtue

They really employ an [external] 
agricultural service to work the fields. 
Then there are young people sitting 
on the tractor, with no connection to 
the specific soil and they smash up 
everything that is not nailed down 
(Dötlingen, Environmentalist about 
the industrialisation of agriculture for 
economic gain)
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connectedness because of the lack of possible passive and 
active interactions with local farmers and their farms.

Cognitive connectedness, as knowledge and awareness of 
the natural environment, was related to the motivation to see 
and experience something new. Interviewees perceived it to 
be connected to stimulating experiences including animal 
sightings, special activities or memorable adventures. The 
new, unknown or attractive sights of historical, natural or 
aesthetically valuable places were a motivation to go out 
into nature. Environmental education was generally seen as 
very important, and both areas offered many possibilities 
for this. Using all five senses was highlighted as important 
for children’s education and to sensitise children for nature. 
Overall, our findings suggest that cognitive connectedness 
was relatively high, despite ongoing landscape simplifica-
tion. However, it was also discussed how knowledge and 
awareness about problems in the regions seemed not to lead 
to any significant behavioural change, and hence might not 
be enough to create meaningful change for sustainability.

Similarly to cognitive connectedness being fostered by 
stimulating experiences in diverse or structurally rich parts 
of the landscape, emotional connectedness also appeared 
to be related to biodiversity and landscape multifunction-
ality. Landscape simplification was generally perceived 
to have a negative effect on landscape aesthetics because 
monofunctional landscapes were seen as less beautiful. 
Through increasing monocultures, intensification and a 
general increase of infrastructure, inhabitants feared that 
the landscape’s horizon may lose its sense of naturalness. 
We also found notions of anger and despair when it came 
to the topic of landscape simplification or the statement of 
general detachment from nature in society. One interviewee 
expressed the experience of watching the landscape sim-
plification and growing disconnection between humans and 
nature with strong emotions: “[…] a great, deep, funda-
mental pain, grief. Despair. Helplessness. Or often again a 
bewilderment about this state of semi-sleep [due to lack of 
agency]” (Dötlingen, inhabitant). General love for nature 
was expressed with regard to old trees, special natural or 
historical sites, or animal sightings. Spiritual notions were 
linked to special or mystic atmospheres of places, such as 
early mornings in a foggy, calm heathland.

Finally, with respect to philosophical connections to 
nature, interviewees used a range of constructs, acknowl-
edging the tensions between instrumental values of nature, 
such as the importance of nature for people’s livelihoods, 
and values, such as the duty of care towards the environ-
ment. Interviewees frequently stated instrumental values 
when considering that nature’s purpose was that it had to 
sustain livelihoods and could be used for recreational pur-
poses. While environmental protection was seen as nec-
essary, managing the land for humans was widely held as 
equally important. Many interviewees showed a feeling of 

unease and insecurity when it came to the current develop-
ment of the landscape. Without being specifically prompted, 
interviewees often focussed on contrasts and tensions within 
the region as well as problematic narratives of (economic) 
growth when talking about landscape simplification. This 
discussion unravelled differing understandings of agricul-
ture and environmental protection and often pointed to 
hardened ideological fronts—“The facts are just created 
[felling of trees and ploughing up marshlands], and then it 
is destroyed. And you are standing there and you are think-
ing: yeah. And now it is broken, what should I do now?” 
(Dötlingen, employee in local administration).

Interlinkages between human–nature 
connectedness and relational values

When interviewees discussed human–nature connections, 
they often also referred to relational values—focussing on 
their decrease as a result of landscape simplification. In 
terms of material connectedness, interviewees stated that 
the general notion of knowing where the food comes from is 
very important, and this was linked to values of a good life 
(stewardship eudaimonic, social responsibility). Similarly, 
some material goods had a symbolic character for cultural 
identity, such as regional specialty foods like certain types 
of potatoes or honey (Table 2).

Regarding experiential connections, especially passive 
recreation, respondents stated that they were very important 
for relaxation, solitude and quietness, and hence were linked 
to values of a good life (i.e. stewardship eudaimonic). Fur-
ther, nature was valued as a backdrop for social events or as 
the focus for social gatherings, thus contributing to the qual-
ity of social cohesion and social relations. Such experiential 
connections also contributed to cultural identity in relation 
to their landscape, as one interviewee explained: “[in former 
times] the whole village community always met and went 
to “entkusseln” [a type of landscape conservation which 
removes shrubs and young trees] in the heath land. So that 
the heath stays beautiful” (Bispingen, inhabitant). Activities 
such as these strengthened the feeling of a shared cultural 
identity connected to “their” heathlands. Interviewees also 
drew on stories of their own childhood experiences in nature, 
which they believed led to a stronger connection to nature 
(i.e. individual identity, social memory).

Respondents often raised the relational value of cultural 
identity in regards to cognitive connectedness. Interviewees 
were concerned about the effect of landscape simplification 
on people’s knowledge of nature, including formal knowl-
edge through work and informal knowledge through inher-
itance and self-taught. Topics raised included knowledge 
of the landscape such as its cultural, historical and natu-
ral specifications. Further the interviewees’ knowledge on 
environmental protection and sustainability was linked to 
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statements of how nature should be treated (i.e. stewardship 
principle), as stated by one interviewee: “Only then [refer-
ring back to the co-creation of knowledge and awareness of 
nature], when there is a connection, then I feel responsible 
for something; or I consider something beautiful, or there is 
an effect of recognition with people that I meet. Only then, 
can I engage [in nature]” (Dötlingen, environmentalist).

Emotional connectedness ranged from positive to nega-
tive emotions and respondents linked these with certain rela-
tional values. On the positive spectrum, both study areas 
had a very strong sense of cultural identity. Especially in 
Bispingen, the Lueneburg Heath was seen as a special area 
and its inhabitants often felt a sense of place or spiritual 
connections to certain places. Negative emotions towards 
landscape simplification were related to impacts on indi-
vidual identity, diminished social cohesion and deteriorating 
social relations. In addition, the negative emotion of frustra-
tion emerged when interviewees considered simplification 
as an inappropriate trajectory of the landscape, expressing 
the relational values of stewardship principle and social 
responsibility. “I am very very critical of this development 
[intensification/simplification]. And some things scare me. 
I am usually a positive person…or a positive thinking per-
son… but some things really scare me” (Dötlingen, forester).

In statements on philosophical connections, interviewees 
expressed opinions that nature was seen as fragile and it was 
deemed necessary to treat it well or give something back 
(stewardship principle) including the sense of agency to do 
so. Nature was also stated to be as essential for a good life 
(stewardship eudaimonic). This was, for example, stated by 
farmers with a high attachment to their own land and the 
future development of it, or related to the hunters’ paradigms 
of “protection and care” (German: Hege und Pflege): “We 
are a family business which grew decades, centuries. And we 
cannot leave this place, and hence we have to care for it, not 
emaciate and then move on. […] especially for older farms 
and heath farms, this [stewardship] is obvious” (Bispingen, 
farmer).

Effect of landscape simplification 
on the interlinkages between human–nature 
connectedness and other relational values

While patterns in human–nature connectedness were 
broadly similar in both study areas, interviewees stated 
more negative influences of landscape simplification on 
relational values in Dötlingen (Table 3). By contrast, in 
Bispingen we observed fewer statements regarding the 
effect of landscape simplification on relational values and 
human–nature connectedness.

In Bispingen, the protected area status of the area con-
strained the growth of agriculture, leading to “smaller” 
farms with more livelihood diversity that included other 

experiences in nature, such as tourism and recreation. 
In fact, tourism in the Lueneburg Heath had long been a 
strong factor in the region for economic activities and for 
forming a cultural identity: “this is what defines our com-
mune, that we have this landscape, this heath” (Bispingen, 
farmer). The diversity of experiences, in turn, was related 
to collaboration among local actors: “Of course every-
one has to look out for himself, but among farmers there 
is a real sense of unity, there are no animosities here” 
(Bispingen, farmer). While conflicts and tensions existed, 
dialogue was seen as the best option to reach transparent 
decisions.

In contrast, the landscape in Dötlingen had seen uneven 
growth favouring a few, increasingly larger farms that focus 
in intensive agriculture. The growth of those farms had 
now reached limiting factors such as land availability and 
increased rents, as well as national emissions regulations 
that limit the construction of new mass husbandry stables. 
The growth of farm sizes seemed to be associated with a 
decline in people identifying with the surrounding land-
scapes. It also seemed to give rise to the alienation between 
fractions, such as smaller and bigger farmers and environ-
mental protection groups: “When you are constantly told 
that you are the bogeyman of the nation, you are not willing 
to voluntarily give in to anyone. You’d rather say: as long as 
you treat me like this, I won’t do anything here” (Dötlingen, 
farmer). One employee in the local administration in Dötlin-
gen who works in environmental conservation expressed a 
similar sentiment, albeit directed against intensification: “I 
just don’t want this anymore. And I think: then just do your 
shit, just let it go your way. I don’t want to say something 
against it all the time. You will see what the outcome is. […] 
and I am not the only one having this effect [i.e. no feeling 
this way]”. To continue working in agriculture, farms were 
increasingly pushed to focus on efficient production, which 
fostered instrumental values. This stood, in contrast, with 
the sense of place and cultural heritage inhabitants valued 
but felt disappearing through agricultural intensification of 
the landscape. In Dötlingen, a feeling of lack of agency and 
frustration with the current trajectory of land simplification 
emerged among interviewees. This led to people retreating 
into their own homes (where they had agency) or expressing 
anger (Table 3): “I really think if we continue like this, with 
industrial animal husbandry and intensive agriculture, then 
our soil will be so damaged that nothing will grow, because 
that’s it!” (Dötlingen, tourism operator).
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Discussion

Effects of landscape simplification on human–
nature connectedness and relational values

Landscape simplification is occurring all over the world 
and increasingly shaped by global drivers rather than local 
ones (Foley et al 2005). Ecological effects of landscape sim-
plifications are well known and studied, such as negative 
influence on wild biodiversity (Green et al 2005), farmland 
biodiversity (Tscharntke et al 2005), and the diversity of 
crop varieties (FAO 2011). Here, we highlight the impacts 
of landscape simplification on non-material NCP through 
the analysis of human–nature connectedness and relational 
values, particularly when the changes are rapid (Fig. 2). Our 
qualitative and explorative empirical work does not aim to 
give a representative overview of the two communes but 
rather highlight the various negative influences of landscape 
simplification of a small group of knowledgeable persons. 
Further research on quantifying HNC and other relational 

values and relating these to concrete landscape changes 
might be an interesting future endeavor.

Our results, especially in Dötlingen, indicate a landscape 
under stress. With the influence of landscape simplification 
on inhabitants’ sense of place and moral compass regarding 
“what kind of development is right for this area”, contrasting 
ideological fronts have begun to diminish social coherence 
and social relations. Notably, the situation in Bispingen was 
less conflict-laden. Here, land-use change was limited due 
to the protected area status, and income diversification had 
been practiced for decades. Tourism activities in the area 
had strengthened regional identity and pride in those diverse 
landscapes. Collaboration among local government, farm-
ers and tourism operators was high. Still the necessity to 
grow and intensify to allow an economically stable future, 
together with the restrictions imposed by the natural park, 
constantly challenged local farmers. This fostered disagree-
ments and even caused a court case led by some farmers to 
reclaim land currently leased to the natural park. However, 
despite such challenges, the general understanding in Bisp-
ingen was not one of direct, personal blame but a sentiment 
of lack of ascribed responsibility and loss of agency. There 
was a feeling of an, often unidentified, outside force that was 
changing the system and making people behave in unsustain-
able ways.

Human–nature connectedness as balancing factor 
for preserving and nurturing relational values 
under Landscape simplification

Based on our findings, we argue that the multi-facetted 
dynamics in human–nature connectedness played a balanc-
ing role on the effect landscape simplification had on rela-
tional values. Relational values such as cultural or individual 
identity and social relations appeared to be partly mediated 
by human–nature connectedness (Fig. 2a). A strong emo-
tional connection to the landscape expressed and shared 
by inhabitants may increase social coherence within the 
communities and strengthen social relationships. A similar 
effect may be hypothesized for a strong experiential connec-
tion, as many experiences in the landscapes are shared with 
family members, friends or other inhabitants (Balázsi et al 
2019). However, groups may have different preferences and 
compositions of human–nature connectedness, i.e. a differ-
ent understanding of what nature is, and what it should and 
could be used for. In gradually simplified landscapes, these 
differing understandings and connections can co-exist. How-
ever, when change becomes more rapid and natural spaces 
rarer, the contrasting preferences might lead to conflicts 
(Riechers et al 2018).

Rapid landscape simplification can decrease and change 
human–nature connectedness and, in turn, lead to starkly 
contrasting value preferences between actor groups (such 

Fig. 2  Outer circle: relational values involving the human collec-
tive. Inner circle: primarily individual relational values. Blue arrows 
represent relations between humans and landscape = human–nature 
connectedness in different strengths and conceptualizations. Purple 
arrows show relations between people = social relationships. The 
width of the arrows denotes the hypothesized strength of a given con-
nection; potential breakdown or conflict is indicated by a lightning 
symbol. Landscape pictograms show landscape change from gradual 
and minor (a) to rapid and major (b). HNC Human–nature connected-
ness. Source: Landscape icons made by Freepik & Icon Pond from 
www. flati con. com

http://www.flaticon.com
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as prioritisation on instrumental values vs. sense of place 
or spiritual values) (Fig. 2b) (Riechers et al 2019a). The 
decrease of human–nature connectedness and the differing 
constitutions of those dimensions can lead to an erosion of 
certain relational values, such as cultural identity and social 
relations (Table 3). Hence, we postulate that landscape 
simplification is likely to have negative consequences for a 
broad range of relational values in many instances (Table 3), 
possibly even leading to a vicious cycle of disconnection 
and disengagement in the community. We also suggest that 
when landscape simplification affects relational values, it 
may lead to conflicts between individuals and actor groups 
(Fig. 2b) (Riechers et al 2019a). Our results contribute to 
current discussions on how relational values can build a bet-
ter understanding of possible conflicts between social actors 
(Chapman et al 2019; Topp et al 2020). For example, Chap-
man et al. (2019) found that conflicts between farming and 
conservation programs could be meliorated by considering 
the relational values of farmers in terms of their identity.

A relational values lens highlights the links between 
humans and nature through tangible and intangible rela-
tionships. In our results, this is especially present in the 
emotional and philosophical human–nature connections as 
our respondents clearly highlighted the repercussions those 
have on (1) the relationships between community members 
and groups, and (2) the moral and ethical considerations 
of the inhabitants. The overarching normative questions of 
“where do we want to go” and “who owns a landscape” 
were addressed, as many interviewees wished for a system 
that allows a stable income in agriculture without focusing 
narrowly on profit maximisation with high economic risks, 
while also ensuring sustainable land use.

Activating the leverage point of human–nature 
connectedness

By highlighting the strong links between human–nature con-
nectedness, relational values and landscape simplification, 
we emphasise the crucial role of connectedness to nature as 
a leverage point for sustainability (Abson et al. 2017; Fischer 
and Riechers 2019). Leverage points are places in a complex 
system in which small interventions can have wide-ranging 
influences to bring about system change (Meadows 1999), 
and intervening at key leverage points holds great poten-
tial for system transformation (Abson et al. 2017). Here, 
we defined leverage points as domains for interventions 
that can result in observable changes within a system (Man-
losa et al. 2018). While most efforts to combat detrimental 
environmental changes have focused on changing specific 
parameters (e.g. the rate of land clearing) or relationships 
between parameters (e.g. increasing fines to prevent illegal 
land clearing), this often has not fundamentally changed the 
trajectories of the systems (Fischer et al. 2007). Addressing 

more deeply root causes of unsustainability in contrast, is 
more difficult to do but may hold greater potential for long-
term system transformation (Fischer et al. 2012; Abson et al. 
2017). Strengthening human–nature connectedness could be 
one potential leverage point to foster sustainability transfor-
mation (Riechers et al. 2020a) but is also deeply affected by 
landscape simplification (Riechers et al. 2020b).

Based on our analysis, we identified two domains for 
interventions seeking to enhance human–nature connect-
edness to improve sustainability. First, fostering collec-
tive knowledge generation to enable information flow and 
exchange can create mutual empathy and understanding, 
and thus combat slipping into unconstructive scapegoating 
(Riechers et al. 2019a). In Bispingen, collaborations between 
smaller and bigger farmers were strong, and while problems 
existed, communication and collaboration with environmen-
tal conservation groups and other inhabitants also flourished. 
Our research showed that there was an understanding that 
farmers are forced to grow and to intensify their agriculture 
due to national policies, however, anger and blame from 
both sides still emerged—often stating a lack of understand-
ing of agro-political processes (see also Allen et al. 2018; 
Chapman et al. 2019). Our results support previous research 
that found that meaningful participatory processes would be 
favourable to stop a spiral of disengagement and apathy by 
strengthening information flow, creating knowledge and a 
sense of agency.

Second, the motivation and engagement arising from 
emotional discomfort could be harnessed to actively fos-
ter local transformational change as seen fit by the actors 
involved (Riechers et al. 2019a). Due to the intertwined 
and interlinked nature of human–nature connectedness and 
relational values such as social relations and eudaimonic 
values, we reason that interventions in these domains could 
nurture and foster a broad range of relational values (Capaldi 
et al. 2014; Riechers et al. 2019b). Especially interventions 
to strengthen emotional and experiential human–nature 
connectedness are pivotal, due to their multiple links to 
other dimensions of connectedness (Riechers et al. 2020a). 
This would lead to strengthening the overall human–nature 
connectedness and ultimately, may improve sustainability 
outcomes.

There is a clear need for transformative change that 
permeates entire social systems—from the emotions of 
individuals to attitudes of social groups, and ultimately 
to societal structures and processes. If state policies and 
interventions are to be effective in addressing landscape 
simplification and the far-reaching consequences, these 
will need to go beyond a focus on specific environmen-
tal parameters, and instead engage with deeper leverage 
points such as values and emotions (Riechers et al. 2020b). 
This will include confronting issues of changing and 
inequitable agency of residents, farmers and government 
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bodies. Many actors in a given landscape may wish for a 
transformational shift in the landscape trajectory, but a 
feeling of helplessness and inability to change existing 
economic and political systems often not adjusted to the 
landscape can substantially undermine their ability to actu-
ally work towards transformation (Chapman et al. 2019).

Conclusion

This study shows that landscape simplification can have far-
reaching consequences on human–nature connectedness and 
relational values, fostering discomfort and concern in rural 
residents regarding future development pathways. Our study 
uncovers a nuanced perception of human–nature connected-
ness broadly distinguished into material, experiential, cogni-
tive, emotional and philosophical dimensions. Further, we 
highlight the benefits of a relational values lens that com-
bines human–nature connectedness with other relational val-
ues including those concerned with the human collective or 
primarily individual values. Human–nature connectedness 
and other relational values seem to be tightly interlinked and 
negatively impacted by increasingly rapid landscape simpli-
fication. We postulate that improved human–nature connect-
edness could buffer the negative impacts of landscape sim-
plification on relational values, such as social relations and 
cultural identity. Based on our findings, we propose three 
domains of intervention that could act as leverage points 
to foster sustainability: (1) strengthening transparency and 
information flow and exchange, (2) tapping into the discom-
fort arising from landscape simplification as a source for 
motivating transformation, and (3) using meaningful partici-
patory processes to stop a vicious cycle of disconnection and 
disengagement with a landscape and its people. The influ-
ence of landscape simplification on the relationship between 
human–nature connectedness and relational values deserves 
further research in different study areas to gain a deeper 
understanding on how the leverage point of human–nature 
connectedness may help to preserve and nurture relational 
values.
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