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Abstract

The presence of agriculture is diminishing in today’s society: it provides only a small percentage of jobs, and the number
of visible farms that can provide exposure to agricultural processes is continuously decreasing. We hypothesize that the
direct involvement with farm activities or interaction with farmers and visual appreciation of agricultural processes of all
kinds, influences rural inhabitants’ relationship to agriculture. We assume that the latter plays a role in how far inhabitants
are attached to their place, and more specifically, perceive rural place. In this paper, we aim to initiate a discussion on this
complex social relationship and suggest a model to capture fine interactions between relationship to agriculture and rural
place attachment. We examine the direct and indirect effects from the density of resident farmers on these interactions.
We set up a model using data from empirical research in Germany conducted in 2016. We surveyed rural inhabitants and
interviewed farmers in villages purposefully sampled based on high and low density of resident farmers. To reveal underly-
ing relationships among the latent constructs and more directly measurable indicators, as well as the indirect effect of farm
presence on place attachment through its effect on forming perceptions about agriculture, we operationalized our analysis
using a structural equation model. Besides a good model fit, our initial results indicate that rural inhabitants form stronger
relationship to agriculture when the density of resident farmers is higher. Further, farm presence and attachment to rural
place are positively related, but needs to be better captured.

Keywords Farm presence - Place attachment - Non-farmer perception - Distribution of landownership - Rural
development - SEM - Germany

Abbreviations Introduction
GDR German Democratic Republic
SEM  Structural equation model There is an increasing importance of agriculture in light of

continuously growing need for food in many countries across
the globe. Yet with the unprecedented levels of industrializa-
tion and urbanization the presence of agricultural processes
seems to be decreasing. Germany represents such a case
with a declining presence of agriculture in everyday life
(Zander et al. 2013). Even though the country has more than
enough food to feed its population, only 1.28% of workforce
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It has been argued that the industrialization of agriculture
led to a decreased understanding of agricultural processes in
society (Zander et al. 2013; Neu 2015). One can expect that
the change from agrarian to industrial society and nowadays
to service and information society (Pierenkemper 2010) has
implications on how inhabitants in rural areas see agriculture
and how they perceive life in rural settings. Earlier rural set-
tlements were mainly formed by the needs of agricultural
laborers, feudal landowners and other professions involved
in agricultural productivity, which might be still visible in
historical parts of various village centers (Henkel 2014).
Contemporary rural settlements look different, often because
they fulfill different needs, inhabitants increasingly commute
greater distances to their workplaces, single-family homes
with gardens are more prominent than wind-protected farm-
houses (Bredenbeck 2014). The function of a village, where
agriculture has been traditionally organized and embedded
into the community, is clearly going through fundamental
transformations.

Our paper analyzes four selected villages in an agricul-
tural context in the eastern part of Germany, a particular
case of transformation as a result of reunification of German
Democratic Republic (GDR or East Germany) and Federal
Republic of Germany (FRG or West Germany) which is still
influencing everyday life (Laschewski 2014). More specifi-
cally, we explore how rural inhabitants associate themselves
with agriculture, the main function of their rural place in the
recent past. We also want to find out about rural inhabitants’
attachment to their villages, and whether there is a bond to
agriculture that plays a role in forming the place attachment.
The underlying research question that drives us is whether
and to what extent agricultural production and farm structure
as materialized at present play an important role for today’s
rural inhabitants. Answering this question could give us fur-
ther indications about the connection between agrarian and
rural development processes (Baldock et al. 2001; Galdeano-
Gomez et al. 2011; Lyson et al. 2001).

We assume that rural inhabitants with a stronger relation-
ship to agriculture have also a stronger attachment to their
villages. Their insights to and experience with the agricul-
tural processes create both a bond with and a tolerance of
various agricultural processes, such as valuing the blooming
fields or understanding the necessity of tractors slowing the
traffic during the harvest season. In general, visible agricul-
tural processes such as sowing, harvesting and machinery
moving on the main roads between fields are often referred
to as typical for rural life (European Commission 2017).
More generally, as noted above, agriculture is increasingly
seen not only as the basis for food production, but also as the
satisfaction of societal needs (Zander et al. 2013; European
Commission 2016). As the interaction between residents of
rural areas that are not directly involved in agriculture and
farmers is a two-way relationship, we also consider whether
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and how far density of resident farmers might be favorable
for forming inhabitants’ relationships to agriculture. Yet we
understand that this notion of relationship to agriculture is
rather complex, and knowledge and experience with agri-
cultural processes might not necessarily result in tolerance
or appreciation of these processes.

This brings us to the second notion of interest in this
paper—rural place attachment, treated as one ingredient for
strengthening vitality of rural life according to the present
political will in Germany (Landesregierung Sachsen-Anhalt
2010; MULE 2018; LNV 2004; Koomen 2011). We explore
if the above described relationship to agriculture can, among
all the other complex socioeconomic factors and processes,
play a role in forming the place attachment of rural inhab-
itants, directly through farm activities or interaction with
farmers and visual appreciation of farming processes of all
kinds. By place attachment, we understand the desire of an
inhabitant in a given area to stay in the area or to return to it
once left due to a combination of bonds formed with social
and physical attributes of the area (Low and Altman 1992;
Quinn and Halfacre 2014; Eisenhauer et al. 2000). McAn-
drew (1998, p. 411) mentioned that strong place attachment
would cause expectations of future stability, and would be
attended by local knowledge and “greater investment of time
in resources in that place.” Furthermore, we keep in mind
that rural place attachment in this context is also a complex
notion as rural areas increasingly fulfill myriad functions
apart from agriculture, often as residential areas, and serving
as places for small to big non-agricultural businesses (Hen-
kel 2014). Place attachment also draws from connections of
individuals to broader values involving relationships with
family and friends as well as feelings that might be related
to physical attributes of places (Stedman 2003). We suggest
that rural place attachment, as well as relationship to agri-
culture, can vary from weak to strong, as will be discussed in
more detail in the following section, largely characterized by
social and cultural connections individuals build throughout
time, as well as knowledge about and fondness towards the
physical attributes of a place.

This paper aims to fill the research gap in the current
literature for explaining how all these individual elements
from agricultural and rural development are linked together
in a broader picture. Based on Quinn and Halfacre (2014, p.
129), who noted that “[f]uture research should also examine
place attachment developed by consumers who frequent par-
ticular farms and have a relationship with farmers,” we offer
lessons from our attempt to disentangle the complex rela-
tionships among what we see as three key variables. The first
two are latent, not directly observable constructs—inhabit-
ants’ rural place attachment and relationship to agriculture,
respectively, as described above. The third one is based on
whether “density of resident farmers” is relatively high or
low that we identify based on number of farmers who are
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resident in the area in relation to total area and number of
residents. We purposefully sampled our villages to iden-
tify the effects of this variable. Thus, the objective of the
paper is fourfold. First, we would like to initiate a discus-
sion on possible interdependencies within and between the
two latent constructs. Second, we would like to discuss our
initial findings on whether density of resident farmers has
an effect on the degree of these two. Third, we would like
to offer a model-based approach that attempts to measure
and quantify these latent variables and their nuanced inter-
relations using observed variables in a structured equation
model (SEM). Finally, we illustrate and discuss results from
an initial operationalization of this model using available
empirical data from a field study conducted in four villages
of Saxony-Anhalt, a federal state in East Germany, in 2016.
The gathered data is the foundation of the analysis in this

paper.

Rural place attachment and relationship
to agriculture

Since the interrelations among the above three variables
are crucial for present agricultural policy-making, yet are
taken for granted in the ongoing political debate (Landesr-
egierung Sachsen-Anhalt 2010; MULE 2018), this research
contributes to fulfilling the need to explore some ways of
operationalizing these interrelations with a suitable mod-
eling approach. In this section, first, we want to highlight
the reasoning behind the concept of place attachment and
indicators that determine rural place attachment. Second,
we provide indicators for relationship to agriculture by rural
inhabitants. The observed indicators help us to operation-
alize both concepts and develop an initial model capable
to generate evidence about their interconnectedness. We
treat density of resident farmers as an exogenous variable
in our model. We posit that it affects rural place attachment
directly—farmers’ presence might affect rural inhabitants’
place attachment, but also indirectly—through contributing
to forming certain relationship to agriculture first, which
then affects rural place attachment. We continue by elaborat-
ing on each of these variables.

Place attachment

Place can be regarded as a construct, a perception, a social
relation as well as a geographical place (Bowen 2011). In
geography and landscape sciences, for example, it is impor-
tant to distinguish the concepts of place and space. The lat-
ter refers to the physical entity, while the former focuses on
social relations within space (Hunziker et al. 2007). There
seems to be lack of agreement as to the exact definition of
space and its delineation from place. For example, Bowen’s

perspective, space is not just natural space but also a product
of social interaction (Lefebvre 1991). The sociologist Gid-
dens (1990, p. 18) states that place “is best conceptualized
by means of the idea of locale, which refers to the physical
settings of social activity as situated geographically.” Here,
we want to analyze spatial-social interaction, the relation-
ship between the individual and their physical and social
surroundings—thus, the sphere of what encompasses place.

The relationship between people and places is important
for natural resource management (Wynveen et al. 2017). We
follow the concept of place attachment to bring out the rela-
tionship between villagers and their village, while trying
to understand better the role of their relationship to agri-
culture. Place attachment is analyzed in human geography
(Brown et al. 2015; Lu et al. 2018; Lokocz et al. 2011),
environmental psychology (Raymond et al. 2010; Hernandez
et al. 2007; Scannell and Gifford 2017) and other broader
research areas such as sociology (Rodriguez Castro 2017)
and anthropology (Low and Altman 1992). Scannell and
Gifford (2017, p. 256) regard place attachment from a psy-
chological point of view and describe it as a “cognitive-
emotional bond that forms between individuals and their
important settings.” Stedman (2003) emphasizes that the
physical dimensions of a place are also important for place
attachment. Windsong (2014) shows that both—connections
to physical land and social interactions around land—are
intertwined and relevant. A neighboring concept to place
attachment is place identity, which means that the physical
appearance of a place is crucial for a person’s identity and
belongingness (Wester-Herber 2004; Lijadi and Van Schalk-
wyk 2017). We build our analysis on a more comprehensive
and nuanced definition by Scannell and Gifford (2010, p. 5),
who suggested that place attachment “[...] is a bond between
an individual and a place that can vary in terms of spatial
level, degree of specificity, and social and physical features
of the place, and is manifested through affective, cognitive,
and behavioral psychological processes.” Thus, the relation-
ship between the individual and the place is subjective and
encompasses social as well as physical components. It will
be likewise treated here as a proxy for vitality of rural life,
representing a strong political will and taken as an argument,
for instance, to design certain agricultural land and structural
policies (Landesregierung Sachsen-Anhalt 2010; MULE
2015, 2018). Once again, this assumption of a relationship
between the role of agriculture and vitality of a rural place
is yet to be scientifically tested.

A limited number of scholars reflected also on the role
of land ownership for place attachment. Riger and Lavra-
kas (1981) distinguish between social bonding (social
dimensions, such as involvement in the neighborhood) and
physical rootedness (physical dimensions of a place, such
as ownership and period of residence). They researched an
urban neighborhood and found that the two dimensions are
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correlated. For example, young families usually have higher
interactions than elderly people, but both groups tend to stay
in the area if they are homeowners. Nevertheless, Riger and
Lavrakas (1981) do not label their findings directly as place
attachment. Sargeson (2018) highlights the potentially
adverse consequences of changing land ownership. She
found that collective land ownership stimulated community
engagement, while private property would weaken participa-
tion in self-governance of a local community. Although the
example is in the context of China, interestingly, it addresses
the transformation of collectively owned land into state own-
ership and its subsequent privatization.

There are a few studies that aim to measure place attach-
ment. The approaches range from a number of elaborated
and combined proxies to direct questions on the perception
of place attachment. Researchers tried to measure the bond
between people and place either from its spatial context,
using for example GIS technologies (Brown et al. 2015), or
from psychological standpoints (Scannell and Gifford 2010).
The latter created a three-dimensional, person-process-place
organizing framework, based on an empirical study, where
people were asked about their bond to a certain place (Scan-
nell and Gifford 2010, p. 1). Raymond et al. (2010) added a
fourth and fifth dimensions and reduced the psychological
components in their reasoning. They measured place iden-
tity, place dependence, social bonding (including family and
friend bonding) and nature bonding. Hinojosa et al. (2016,
p- 310) were less proxy-based and asked mountain farmers
directly to indicate their attachment to their municipality
on a scale from 1 (not attached at all) to 10 (fully attached).
Wynveen et al. (2017) analyzed the limitations of compar-
ing place attachment across cultures and suggested to assess
place attachment scales for various research areas. We want
to contribute to the work of these scholars with our measure-
ment approach of place attachment.

The concept of rural place attachment (RPA)

Interestingly, the literature related to the rural place attach-
ment is concentrated more around farmers, with less empha-
sis on non-farmer rural inhabitants. Farmers are expected
to have a stronger level of rural place attachment, as their
livelihoods depend on land use. Hinojosa et al. (2016) stud-
ied if farmers had a strong place attachment in the higher
alps. Their findings pointed to the assumption that the farm-
ers were committed to pursue agriculture despite the diffi-
cult terrain because they felt attached. Quinn and Halfacre
(2014) asked farmers in the US about their attachment to
their land and focused on behaviors that could lead to place
attachment. According to Quinn and Halfacre (2014) farm-
ers received security from their land which led to strong
place attachment.
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Walker and Ryan (2008) are some of the few scholars
that researched place attachment of inhabitants in rural
areas. They confirmed a positive correlation between social
engagement and place attachment. In contrast, Theodori
and Luloff (2000) indicated that there might be a variation
in attachment based on specifics of location but could not
confirm that community attachment would be higher in rural
areas compared to urban communities.

Moroney and Castellano (2018) analyzed how urban
and rural populations are concerned differently with loss of
farmland due to urban growth. They found that rural people
were more concerned about farmland loss due to urbaniza-
tion. Moroney and Castellano (2018) assumed that it could
be explained by place attachment, but they did not ask about
personal relationship to agriculture. Another relevant aspect
to take into account is that nowadays rural inhabitants are
usually mobile because they have to reach their workplaces
increasingly further away from their residences, and the rural
infrastructure is often inadequate in terms of supermarkets,
medical services and public transportation (Neu 2015). Nev-
ertheless, a mobility study in Germany likewise confirmed
that commuters who were homeowners were more attached
to their residence than those with temporary lease (Meyer
et al. 2003).

Deriving indicators for rural place attachment

Here we offer an operationalization of the concept of rural
place attachment (RPA) by forming seven indicators for its
measurement allowing us to refer to the degree of rural place
attachment. Each indicator is derived from literature with
empirically-based reasoning on related themes. This means
that most of our mentioned studies are based on empirical
research, often reported as a case study, whereas two are
studies of theoretical nature (Moore 2000; Rao 2018). Even
though the study areas differ (e.g. cases are in Canada, USA,
Israel, Europe), all of them help us reveal various important
dimensions of rural place attachment in the context of devel-
oped countries. These studies are also useful because of their
methodology. We searched for indicators which were already
tested and demonstrated potential to contribute to our con-
cept. As we are aware that there are regional differences
between the case study areas, we focused on the methodol-
ogy of deriving relevant indicators that could explain rural
place attachment. Thus, we compare what creates a bond
to rural places and how it could be measured with various
indicators.

Windsong (2014) found that in her researched rural com-
munes in the US, since the early settlement of residents in
1960s, the social interactions have decreased while the com-
mitment to the physical environment remained strong. The
respondents were asked to describe the environment, and
the researcher detected only positive descriptions. Referring
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to Windsong (2014), we asked the respondents to indicate
their fondness of their home village (RPAI) on a scale from
1 (very fond) to 5 (not fond at all), using the scale that
resembles the common school grades in Germany. Riger
and Lavrakas (1981, p. 59) distinguished three factors that
represent the extent to which a person is settled or rooted in
their neighborhood. From these three, we adopted the dura-
tion of residence (RPA2) as an indicator affecting the rural
place attachment (Hernandez et al. 2007) and the question
whether the rural inhabitant planned to leave their place of
residence in the next 3 years (RPA3). According to Casakin
et al. (2015) people might be willing to leave should they not
succeed in creating a bond to their place of residence. Ngo
and Brklacich (2014) observe new farmers in Canada and
their attempt to create a sense of place, emphasizing place
identity. We likewise formed an identity (RPA4) indicator
and asked the respondents to name how they identified them-
selves in terms of place. If the respondents mentioned, for
example, a village name, that would mean they associated
themselves with the name of their residential village, while
broader associations could be Eastern German, German or
European, or even names of other places. If the person calls
themselves with the names closer to the home village, we
assume a stronger place identity for that specific rural area.
Moreover, in accordance with Moore (2000, p. 207), who
showed that home transcends the material characteristics of
domestic space, we elaborated an indicator by openly asking
what home means (RPA5), and clustered the answers accord-
ing to physical place, social relationship and feeling as well
as a combination of these three. Here we assume respond-
ents have the strongest attachment when they name all three
categories, while in case two or single categories expressed,
we followed the order of social relationship, feeling and
place as our guide to measure the relative degree of attach-
ment. To check whether the respondent is an active member
of the community, and thus has a social bond, we introduced
the indicator of social engagement of the respondent (RPAG6).
A direct question on whether they are culturally-socially
engaged, accompanied by various examples, was asked to
measure this indicator. A similar indicator has been used
in a study across the member-states of the European Union
about quality of life (Eurofound 2018), where the authors
found that civic engagement was higher in the countryside
(20.00) compared to the city (17.4) (both Europe-wide). In
addition, based on Meinzen-Dick (2014) and Rao (2018)
we introduced an indicator of land ownership (RPA7) asso-
ciated with non-farmer rural inhabitants. Under land own-
ership we specified here additional agricultural or forestry
land that might be rented out, excluding housing and family
garden property. However, we should be cautious in ana-
lyzing the direction of causality here, as rural place attach-
ment and land ownership can have causal relations in both
directions—one might acquire land after forming rural place

attachment, as well as form rural place attachment because
of land ownership. As non-farmer residents are restricted in
purchase of agricultural land under German law (Real Prop-
erty Transaction Act)(Bundesrepublik Deutschland 1961),
and those who own agricultural land mostly inherited it or
were formerly farmers, for the purposes of analysis in this
paper, we assume that owning land in the studied villages
was likely to cause rural place attachment and not otherwise.

The concept of relationship to agriculture

Similarly, we base indicators for measuring the concept
of relationship to agriculture on a combination of factors
derived from the literature. However, there is not a dedi-
cated theory particularly dealing with the notion the way
we define it. Central is the relationship between non-farmer
rural inhabitants and locally visible or experienced farm-
life or agricultural production processes in broader terms.
We derive the meaning of relationship to agriculture rather
from exposure of rural inhabitants to agricultural processes.
Literature review shows that the relationship to agriculture
can be also understood in an economic context, for example
as employment or expenditures of a household for agricul-
tural products (Hawkins et al. 1993; Nkegbe et al. 2018;
Mensah 2017), but also with a social connotation (Obach
and Tobin 2014; Migliore et al. 2014; Sumner et al. 2010).
A large part of Germany's rural society is neither employed
in agriculture nor in their villages, commuting to cities or
suburbs instead (Neu 2015). Thus, relationship to agriculture
does not only mean in the narrow sense being employed in
agriculture, or having a small home garden, but the term
relationship is used in the sense of a social bond or engage-
ment (Obach and Tobin 2014) experiencing agriculture and
perceiving it in a certain conscious way. In this study, we
integrate the socioeconomic relationship between farmer
and non-farmer inhabitants which is also widely analyzed
in studies using the concept of embeddedness of food pro-
duction (Penker 2006; Constance 2017).

Relationship to agriculture, the way we analyze it here,
is found also in relation to “civic agriculture” (Obach and
Tobin 2014). Civic agriculture stands as an alternative to
large-scale profit-oriented agriculture and comprises locally
oriented, small-scale agricultural enterprises. They uti-
lize more traditional farming methods which furthermore
emphasize importance of direct distribution of agricultural
products as farmers may connect with consumers through
farmers’ markets (Obach and Tobin 2014). The recently
booming organizational form of community-supported
agriculture does also belong to the concept of civic agricul-
ture (Obach and Tobin 2014). Migliore et al. (2014) show
that agricultural production processes, when embedded in
society, could create civic agriculture, thus forming a social
relationship to agriculture with insights to the production
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processes. Furthermore, Obach and Tobin (2014, p. 307)
found a “higher level of voluntarism and engagement in
local politics among civic agriculture participants relative to
the general population”. Civic agriculture could be regarded
as a bridge between villagers and agricultural production,
but the consumers or participants of civic agriculture tend
to be inhabitants of urban areas engaged with agriculture
rather for idealistic reasons such as to reject the capitalistic
mode of production (Boddenberg et al. 2017), hence it is a
somewhat different target group, whose social interaction,
we aim to study here.

Deriving indicators for measuring relationship
to agriculture (RA)

As described above, our concept of relationship to agricul-
ture by rural inhabitants encompasses economic engagement
in agriculture as well as social bonds towards farmers and
agricultural processes more generally. We offer an operation-
alization of relationship to agriculture by forming five indi-
cators for its measurement that allow expressing the degree
of relationship to agriculture. We elaborated these indicators
based on literature (Weiss et al. 2013; European Commission
2016; Zander et al. 2013) that provided empirical work on
related themes.

The study of Weiss et al. (2013) showed that farmers’
engagement could be a connecting point between a village
and a farm. Standardized survey data underlines such rela-
tionship and the importance of the farm managers’ behav-
ior as well. For instance, European citizens are regularly
surveyed about their opinion on agricultural policy in the
European Union. The latest survey was conducted in 2015
and included questions on responsibilities of farmers per-
ceived as important for society (European Commission
2016). “Supplying the population with a diversity of quality
products” was named by 42% of the respondents. “Maintain-
ing employment in rural areas” was mentioned by 29%. An
answer most related to our research focus “encouraging and
improving life in the countryside” was named as respon-
sibility of farmers by 24% of the respondents (European
Commission 2016, p. 12). Thus, we included an indicator
on perceived engagement of farmers (RAI) which alludes
whether respondents of our survey believe that farmers are
engaged in social activities. Mirroring insights from our lit-
erature review, we include economic aspects as indicators for
engagement in agriculture. We derived an indicator from the
fact, whether the respondent is or was employed in agricul-
ture (RA2). Here, in terms of direction of causality, similar
to our reasoning related to RPA2 and RPA7, we propose that
employment in agriculture affects individual’s relationship
to agriculture and not the other way around. We also con-
trolled for the awareness about resident farmers by asking
the inhabitants to name up to three farmers (RA3) in the
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vicinity. This gives information about the farmers’ visibility
in the community. Zander et al. (2013) found that German
citizens have different expectations concerning agriculture
depending on their own exposure to agricultural processes.
Thus, we asked how often the interviewee visits a farm (RA4)
and derived an indicator on that. Finally, we asked directly
how important agriculture is for the respondents’ village
(RA5), on a scale from not at all important to very important.

Density of resident farmers

Following the above two sections, there is a clear indica-
tion that rural inhabitants’ relationship to agriculture can be
influenced by the possible interactions with farmers.

There is an important historical background in the context
of East Germany that needs to be considered when studying
the relationship between rural inhabitants and farms. Borstel
(2010) asserted that the collectivization in agriculture dur-
ing GDR times led to a division of individual homesteads
into the village and agricultural production. As traditional
structures were eliminated, farmers worked apart from their
homestead. Often one large agricultural enterprise, as it
has become common since GDR times, has its headquar-
ter in one village where most part of the social interaction
with rural inhabitants is likely to take place, while crop-
ping additional lands across several villages. A contrasting
structure, as can be observed for example in West Germany
or occasionally in some areas of East Germany, is one with
agricultural enterprises with individual plots of land spread
across villages more densely. As those farms are smaller, we
see by nature more farmsteads spread within the villages.
The higher density of resident farmers, as investigated in
our research, could then simply create more possibilities for
non-farmer rural inhabitants’ interaction with farmers.

Nevertheless, we have to note that the importance of the
agricultural sector and the high employment rates in that
sector during the GDR times created a new bond between
villages and agriculture, where agriculture was still deemed
very important. However, this changed significantly after
reunification, when about 80% of the jobs in the agricultural
cooperatives were lost as the centralized funding seized,
and only those that continued to produce were considered
important. These disruptions are mentioned as one reason
to leave villagers discontent (Borstel 2010). Weiss et al.
(2013) conducted a study on demographic change in East
Germany, including aspects of farmer’s engagement in the
rural community. In general, Weiss et al. (2013) count farm
enterprises’ engagement as communal engagement and thus,
see from the perspective of the agricultural producer many
bonds between the village and the farm. In this study, to
explore the effects from contrasting structural settings, we
purposefully sampled villages with higher and lower density
of resident farmers.
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Saxony-Anhalt

Germany

A

Altmark

Salzlandkreis

Fig. 1 Saxony-Anhalt and the study area. Source authors’ own illustration based on TUBS (2011) and NordNordWest (2008)

Materials and methods

To understand how relationship to agriculture is related to
rural place attachment we now explore how these two con-
cepts can be quantified and operationalized. At the same
time, we look at the effects from density of resident farmers
on these two concepts. We set up a corresponding model and
test its ability to show correlations among them.

Background to study area

Saxony-Anhalt is one of the federal states of Germany,
located in the central eastern part of the country (Fig. 1),
which until reunification was a part of the former GDR.
After the transition phase following the reunification in
1990, East German agriculture turned out to be dominated
by large-scale farms, which are still larger than those in West
Germany. These uneven circumstances are due to different
development trajectories taken already during the GDR
times when large-scale agriculture of cooperative farms
dominated (for details of developments related to agricul-
tural transition, see e.g. Beckmann and Hagedorn 1997). In
West Germany, as of 2016 the average farm size was 44 ha

compared to 224 ha in East Germany. In West Germany,
single enterprise farms (natural persons), which represent
about 99.3% of farms, cultivate about 99% of the farmland.
In East Germany, 85.1% of all farm businesses is led by
natural persons, but they cultivate only 49.8% of the agricul-
tural area. This means 14.9% of farms cultivate about half of
the land in East Germany (Tietz 2017, p. 4). Further, there
are more consolidated plots for cultivation of land in East
Germany. Looking more closely at land ownership and land
lease structure, the share of leased land in East Germany is
comparatively high with 71% in 2013 (yet declining from
90% in 1993). In West Germany, one can observe an oppo-
site—increasing—trend with 55% in 2013 (up from 40% of
the agricultural land in leasehold in 1993) (BMEL 2000,
2015). East German agriculture is known to be very produc-
tive due to the resulting economies of scale (Boddenberg
et al. 2017). Further, particularly Saxony-Anhalt has a very
good soil quality—the best soils in Germany can be found
in the Magdeburger Boerde, in the center of the federal state.

The economy in the federal states of former GDR is still
weaker compared to the western regions. The unemploy-
ment rate in 2017 was 8% in Saxony-Anhalt compared to
the average of 4.9% in West Germany (Bundesagentur fiir
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Arbeit 2018). In 2016, over 2,241,500 inhabitants lived in
Saxony-Anhalt, with 50.3% of population in the age suitable
to be a gainfully employed. In 2015, 25.1% of inhabitants
were older than 65 years and 13.9% younger than 18 years
(Destatis 2017). Between 1991 and 2001, the population of
Saxony-Anhalt declined by about 20%. This also lowered
the birth rate and led to a decrease of population density
in the rural areas (Neu 2015). Still, in 2015 more people
left Saxony-Anhalt compared to how many new inhabitants
it could gain (— 5400 inhabitants). The largest cities are
Magdeburg and Halle with about 230,000 inhabitants each
(Destatis 2017). The research by Jantsch et al. (2016) indi-
cated that there were discrepancies in the perceived quality
of life between rural and urban population. Rural partici-
pants in West Germany were about as happy as participants
who lived in urban areas, while in East Germany the rural
population was significantly less happy with their life. But,
according to a recent study by Eurofound (2018), life sat-
isfaction in Germany was better than the life satisfaction
across Europe. The level of enduring well-being in 2016
(life evaluation) was 71.0 (out of 100) for Germany com-
pared to 69.1 for Europe. All this shows that the relationship
to agriculture of rural inhabitants is just one factor among
many that drive structural rural development contributing
to a general trend.

A long-term study (Becker and Tuitjer 2016), which
includes data starting from 1952 in West Germany and 1993
in East Germany, confirms the agricultural structural change
as well as the structural rural development over time. Wirth
et al. (2016) emphasized that also small towns in rural areas
experienced negative consequences by the loss of impor-
tance of the agricultural sector, struggling to diversify their
economy into other businesses.

Data collection and criteria for case study design

We visited four villages in 2016, purposefully sampled
according to higher or lower density of resident farmers.
The normative discussion of the socially desired density of
farms in the rural countryside currently gained additional
attention in the context of the land grabbing debate. This
is lately also so in the European context, where social con-
sequences of less dense farm structures, as a result of large
scale investments in land are considered (Bunkus and Thees-
feld 2018). Due to privacy and data protection concerns, we
do not provide the names of the villages in this paper. Two
villages (village 1 and 2) are located in the north of Saxony-
Anbhalt, Altmark area, where the soil has medium to poor
quality; and the other two (village 3 and 4) are in the south,
Salzlandkreis area, where the soil has very good soil quality.
The core criterion assumed important for this study is the
density of resident farmers.
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To qualify as a resident farmer, we considered farmers
who either lived or had the headquarter of the enterprise
in the selected villages. Further, they needed to cultivate a
respective part of their land in the village district area (in
German: Gemarkung) or adjacent to that. Furthermore, we
only considered full-time agricultural enterprises with agri-
cultural land under production greater than 100 hectares, as
we assumed a certain size was needed to become “visible” to
the non-farm rural inhabitants. Based on two relative param-
eters of density—number of resident farmers versus total
agricultural area and number of resident farmers versus total
number of rural inhabitants—we identified that village 1 can
be seen as one with clearly higher density of resident farm-
ers compared to the other three. At the same time, having all
four villages from the same federal state ensures that they
experienced very similar historical background of transition
from the former GDR.

The study combines data from two empirical sources—a
structured survey with rural inhabitants and semi-structured
interviews with farmers. Our focus is on the quantitative data
analysis, but we used insights from qualitative data analy-
sis to validate some indicators and the model’s conceptual
set-up.

Survey of non-farmer inhabitants

The survey was done in public places of the four villages.
The interviewer went through the streets and the market
square, and asked villagers to participate in the study. Only
non-farmer rural inhabitants who lived in the village or
in one of the neighbor villages were considered. We only
included interviews with local inhabitants who lived not
further than 30 km. Thus, the sample is non-random, but
represents a quota sampling (Bryman 2012) achieved by
approaching villagers of certain age or gender. Accordingly,
the data analysis focuses rather on the relationship between
variables in contrasting conditions and not their repre-
sentativeness. Even though more than 400 villagers were
approached, only 130 agreed to participate in the survey (in
the south—n =27 in village 1, n=29 in village 2, and in the
north—n =27 in village 3 and n=47 in village 4). The full
questionnaire contained 59 questions, most of them with a
multi-choice option and some with open-ended questions.

Interviews with farmers

We define “farmers” as operators of their agricultural
enterprise, and therefore we only interviewed persons with
responsibility for the enterprise. We conducted 16 semi-
structured interviews with farmers in these villages with the
purpose to validate our theoretical model (n=9 in village 1,
n=2 in village 2, n=2 in village 3, n=3 in village 4). The
interviews were conducted at headquarters of agricultural
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Fig.2 Hypothesized structural
equation model. Source authors’
own illustration. Note Boldface
arrows indicate structured com-
ponent, e error
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enterprises or at the farmers” homes. We gained access to the
farmers initially through the online directories and contin-
ued by chain-referral-sampling (Bryman 2012) as the online
directories did not include all farmers or their correct data.

Analytical approach and specifications of structural
equation model

We explore two concepts as “building blocks of theory” in
this paper (Bryman 2012, p. 163): relationship to agriculture
and rural place attachment. Both are latent variables, which
cannot be observed directly. One way to account for effects
of latent variables is to develop observable indicators that
can be better measured. Our analysis employs seven and five
indicators accordingly to operationalize the two concepts, as
described in the previous section.” At the same time, we aim
to understand not only the direct but also indirect effect from
density of resident farmers on rural place attachment. With
an indirect effect, we want to see whether density of resident
farmers contributes to forming place attachment through its
influence on relationship to agriculture by non-farmer rural
inhabitants. For analysis of such complex, or so-called medi-
ated interactions, where effect of one variable can be seen in

2 Hair et al. (2010) suggest at least three indicators.

Rural place attachment

Density of resident farmers

Relationship to agriculture

its effect through another variable, we also develop an early
version of a structural equation model (SEM), a relatively
novel approach in social-ecological research, particularly
aimed at capturing social interactions in an agricultural
context (Stofferahn et al. 1991; Welsh 2009; Pambo et al.
2008). Application of SEM as an analytical method seems
particularly appropriate in our case as it integrates a number
of multivariate techniques into one model fitting framework,
including measurement of concepts, factor (latent variable)
analysis, path analysis, regression and simultaneous equa-
tions (see for example Byrne (2010) and Doering et al.
(2016)). Nevertheless, the purpose of the model here is not
to reach conclusive results on the questions at hand but to
initiate a discussion and demonstrate a way to start disen-
tangling the complex social interactions in an agricultural
context using SEM.

The complex interrelationships are conceptualized in a
hypothesized SEM graphically (Fig. 2). “Rural place attach-
ment” is a structural component of the SEM and its meas-
urement component consists of the indicators from RPA 1
to RPA 7. The error terms (e) include the information that
cannot be explained by the model. “Relationship to agricul-
ture” is another structural component of the SEM, with RA 1
to RA 5 being the measurement indicators. The independent
variable in this model—density of resident farmers—classi-
fies the rural inhabitants according to their villages into ones
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with high or low density of resident famers accordingly. The
information about density is recoded into an ordinal variable
to fit the capabilities of the statistical packages (SPSS 23
and AMOS 23) used in this research, where village 1 cor-
responds to 5 (high density of resident farmers) and each of
the other three is 1 (low density of resident farmers). Similar
re-coding is implemented for RPA7 and RA2 (see original
questions in Table 1). Overall, dealing with dichotomous
variables could be seen as a challenge as well as an oppor-
tunity of working with SEM (e.g., in a large sample with two
groups of comparable size, the issue with the dichotomous
variable could be addressed through calculating a separate
model for each of the groups). Circles represent latent vari-
ables and rectangles represent measure variables.

The questions used to derive indicators for both concepts,
the sets of answers, and their codes for the model calculation
are displayed in Table 1.

We also report two further procedures that are recom-
mended before discussing the empirical results of the
model—internal reliability of multiple-indicator measures
and model fit. Testing for internal reliability for multiple-
indicator measure ensures coherence among the used indica-
tors. Bearing in mind that our sample, although represents
real empirical data, is limited and non-probabilistic, reli-
ability test shows that although we would need to re-visit
our items measuring rural place attachment (Cronbach’s
a=0.489), we have evidence of internal reliability close to
the recommended threshold in our construct relationship
to agriculture (a=0.607; Nunnally 1967). Hence, it can be
used in similar contexts, as no context-specific scales yet
exist in the literature. In this sense, our study provides a
proof of concept for usefulness of the SEM application in
the studied case.

Further, we can see that our results demonstrate an
acceptable model fit. We chose maximum likelihood param-
eter estimation as an estimation method without removing
any observation. Depending on whether the data are nor-
mally distributed or not researcher might make decisions as
to the method of the estimation (e.g. see Gao et al. (2008)
for detailed discussion of advantages and disadvantages of
various strategies). In our model, the model fit is accept-
able as can be seen in root mean square error of approxima-
tion (RMSEA)=0.074 (general rule being RMSEA <0.06
to 0.08 for acceptable fit) and Chi square/degrees of free-
dom <5 (see e.g. Schreiber et al. 2006), although two other
indices of model fit (TLI=0.583, CFI=0.711) are below
recommended thresholds (recommended TLI>0.95 or
0>TLI> 1 for acceptance and CFI>0.95 for acceptance).
We did not conduct post hoc modifications of the model
because of rather small sample and demonstrative purpose
of this SEM example but it should be noted that the SEM
allows such modifications by reorganizing the relationships
and indicators.
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Results and discussion

As noted in the previous section, a particular advantage
of using SEM is that it allows testing for both direct and
indirect effects of independent variables. While density
of resident farmers can directly affect rural place attach-
ment, we assumed that it would also have an indirect effect
through its impact on relationship to agriculture. This is
particularly important in our example, where analysis of
both direct and indirect effects is relevant.

First, looking at direct effects (Fig. 3), we can see that
relationship to agriculture was predictive of stronger rural
place attachment (standardized coefficient=0.05) (stand-
ard error =0.02, R*=0.27), and higher density of resident
farmers was predictive of stronger relationship to agricul-
ture (standardized coefficient=0.31, standard error=0.05,
R?*=0.22). These are in line with our assumptions. How-
ever, what can seem a somewhat surprising finding is that
density of resident farmers had a direct negative effect on
rural place attachment (standardized coefficient=—0.32).
Although this result seems contrary to the findings by
Walker and Ryan (2008) who confirmed a positive cor-
relation between social engagement and place attachment
(see “The concept of rural place attachment (RPA)” sec-
tion), our result is also in line with their findings in that
it highlights the importance of quality of interaction. We
assumed that inhabitant’s relationship to agriculture was
influenced by possible interactions with farmers. The
result indicates that this relationship might be affected by
both quantity and quality of interactions. The quality of
interaction, and not only the quantitative aspect reflected
in density of farmers, may influence the image of agri-
culture and rural areas associated with agriculture. In our
interviews with farmers too, most farmers indicated that
it was quite important to them to make a positive impres-
sion on non-farmer inhabitants explaining that they were
aware of a generally unattractive image of agriculture.
That in turn seems to be in line with recent findings on
farmers’ social engagement by Weiss et al. (2013), who
in the example of Saxony-Anhalt found that farmers often
took over public services in the community. According
to them, farmers are indeed quite active, yet most of the
services they take over seem to be of technical nature (e.g.,
cleaning the streets, fire services, transportation services,
disaster prevention), emphasizing the need to assess the
interactions between farmers and non-famer residents not
only with a quantitative approach but also qualitatively.

Second, only by looking at indirect effects can we reveal
that density of resident farmers has a positive effect on
rural place attachment through its impact on relation-
ship to agriculture. In our case, this is reflected in the
positive standardized coefficient of 0.01. This is a strong
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Table 1 List of indicators to measure rural place attachment (RPA) and relationship to agriculture (RA), with answers recoded into an ordinal
scale from 1 (weakest indication) to 5 (strongest indication)

Indicator

Question

Answers

Re-coded

Rural place attachment (RPA)

RPA1

RPA2

RPA3

RPA4

RPAS

RPA6

RPA7

How fond are you of living in this village?

What is the duration of your residence in this village?

Would you like to stay in this village in the next 3 years?

How would you identify yourself in terms of place?

What does “home” mean to you in terms of place?

Would you consider yourself as socially engaged?

Do you own land in this village?

Relationship to agriculture (RA)

RA1

RA2

RA3

Would you consider farmers in this village as socially
engaged?

Are you currently employed or were you employed in the
past in agriculture?

How many farmers from your village do you know by
name?

Not at all

Not so much

Neither like nor dislike

Quite some

Very much

Less than 1 year

1-5 years

6-10 years

11-25 years

More than 25 years

No

Rather not

Not sure

Rather yes

Yes

Answer matches “Beyond country level”
Answer matches “On the country level (e.g. German)”
Answer matches “On the regional level”
Answer matches “On the district level”
Answer matches “On the village level”
Claims it is not related to “place”
Answer contains “feeling” only

Answer contains “feeling and relationship” or “relation-
ship”

Answer contains “place” or “place and feeling” or “place
and relationship”

Answer contains “place, feeling and relationship”
No

Rather no

Neither no nor yes

Rather yes

Yes

No

Yes

No

Rather not

Neither engaged nor disengaged
Rather yes

Yes

No

Yes, in the past
Yes, currently employed in agriculture

I don’t know any farmer

I know a famer or farmers but can’t remember the name
I know 1 farmer

W N = WD = Uk WD = Wbk WD = Uk WD~

Whn = B WD = W BN

—

— L AW N
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Table 1 (continued)

Indicator Question Answers Re-coded
I know 2 farmers 4
I know 3 farmers 5

RA4 Which of these represents best for how often you visit a Never 1
farm in your village?
Annually 2
Monthly 3
Weekly 4
Daily 5
RAS In your opinion, how important is agriculture for your vil-  Not at all important 1
lage?

Relatively unimportant 2
Neither important nor unimportant 3
Relatively important 4
Very important 5

Fig. 3 Results for the structural 94

equation model. Source authors’ € RPA1 .06

own illustration based on SEM

results. Note TLI=0.583; RPA2 24

CFI=0.711; RMSEA =0.074; 42 e

Chi square =107.281; degrees 79 7 _

of freedom=63; e =error. e RPA3 .21 45 R* =27

Indirect effect from density of

resident farmers on rural place e 1215 RPAG 79 [ s Rural place attachment

attachment=0.01 (standardized 39

coefficient

) @84 RPAS .15 0 7
0
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RA1 22
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indication that farm presence and rural place attachment
are positively correlated, although the relationship is not
straightforward. This is perhaps because the number of
factors affecting rural place attachment, which we used as
a proxy to rural vitality actively debated by policy mak-
ers (Landesregierung Sachsen-Anhalt 2010; MULE 2015,
2018) might be considerably broader than just density of
farmers. The positive effect of density of farmers could be
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.05

Density of resident farmers

Relationship to agriculture

captured only through a mediating variable, in our case
another broader construct of relationship to agriculture.
Thus, our analysis reveals that the construct relationship
to agriculture can be seen as the missing link that allows
us to better understand the effects of farm presence on
rural vitality. This shows that density of farmers is likely
to affect the image of non-farmer inhabitants about agri-
culture first, which then influences their perception about
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rural place, once again making the quality of interaction
between farmers and non-farmer residents important for
whether or not non-farmer rural inhabitants feel more
attached to rural place as a result of more interaction with
farmers. This finding also highlights how complex percep-
tion about agriculture can be. Relationship to agriculture
can be influenced by a wide range of factors, not only
direct social interactions with farmers and awareness about
agricultural processes as included in our model, but also
additional factors such as particularly outstanding aesthet-
ics of farms, particularly positive or negative experiences
a respondent might have had, or the perception formed by
the style the agricultural sector is currently presented in
the media, that our model does not capture. All of these
support that there is need for more in-depth qualitative
understanding of relationships between farmers and non-
farmer rural inhabitants, as well as whether and how den-
sity of farmers affects this quality of interaction.

What has been revealed from the interviews also shows
that the quality of interaction might vary across farmers.
First of all, farmers themselves reported a varying degree
of social engagement, while for example about two-thirds
reported to be very active through their participation in
local clubs (e.g. sports, fishing, hunting, club dedicated to
local traditions, etc.) or gatherings at local church, about
one-third did not report to be so active beyond their work
in agriculture. Second, it could be also observed during the
interviews, that farmers’ personality might play a role in the
quality of interaction. Interviews usually lasted for about 1 h,
where it was possible to have a glimpse on how outgoing
and welcoming the farmers were, for example, already in
responding to a request to be interviewed from outside but
also in their reactions to the topics that, in a way, put their
activities under scrutiny. While that is not sufficient to make
a conclusive statement on the effect of their personalities, it
is probably safe to assume that personal characteristics do
have an effect on the quality of interaction. Further, percep-
tions on the desirable quality of interaction seem to vary on
the farmers’ side too as some farmers for example seemed
content with the monetary contribution they make through
their donations in the village, while others seemed to place
importance on personal interaction with neighbors or fellow
villagers overall, about half of the interviewed farmers for
example reporting to have cooperated with kindergartens
or schools to provide insights to agriculture for educational
purposes.

Further, looking at regression weights of individual
relationships in the model, we found that if the density of
farmers went up by one unit, the strength of relationship to
agriculture likewise went up, by 0.133. With this we can
show another indication, that relationship to agriculture
is affected by farm presence, which weakens if land con-
centration increases—also something very relevant for the

current political debate on the role of distribution of land
ownership and with that farm steads/headquarters or active
resident farmers in the villages. One of the topics of current
political debate within the agricultural sector in Germany
revolves around this very subject with some government
attempts to refine laws and regulations concerning agricul-
tural land ownership and tenancy transfers (MULE 2015;
Bund-Lénder-Arbeitsgruppe Bodenmarktpolitik 2015).
The debated changes are about whether and to what extent
non-agricultural and non-regional capital-strong investors
should be prevented from buying agricultural land, leav-
ing the preferential right in the hands of (regional) farm-
ers. As mentioned earlier (“Deriving indicators for rural
place attachment” section), Germany already has the Law
on Real Property Transactions which favors local farmers
and forbids selling land to non-agricultural buyers. Never-
theless, loopholes can be found. Investors could buy shares
of agricultural companies through so so-called share deals,
investing in firms that hold own land as a large part of their
equity. By that they become land owners without inspec-
tion and approval procedure (Tietz 2017). Changes have
been largely debated on the level of federal states. Lower
Saxony, for instance, plans to pass a law to regulate the
rent market (Deter 2016), while the former government of
Saxony-Anhalt saw a broader distribution of landownership
as a basis for rural vitality as well as a strengthened role of
farmers (MULE 2015). The government has not been able
to pass the new law, however, most of the issues related
to socio-economic and policy-institutional consequences of
regulating the agricultural land market remain, and it is yet
to be seen whether and how far ongoing societal and politi-
cal changes can further contribute to setting the agenda on
broader distribution of landownership. Interestingly, during
the interviews, the farmers discussed this question with us,
and most of them expressed clear discontent about the idea
of state adopting more regulations and introducing any limit
for the amount of owned land. This illustrates a very interest-
ing case of ongoing struggles in political framing and resist-
ance related to agricultural change and rural development—
as the state initially framed the draft law, among other, as a
step necessary to strengthen local farming, certain groups
of farmers turned out to be the main and powerful enough
group that resists such a reform.

Overall, the findings seem to be in line with the earlier
studies that highlight the risks associated with industrializa-
tion in agriculture. For example, the seminal review of 51
empirical studies of community effects from industrialized
farming by Lobao and Stofferahn (2008) demonstrate that
industrialized farming can lead to deterioration of socioeco-
nomic well-being (e.g. lower incomes, higher unemployment
rates), social fabric (e.g. declining population, increased
inequality, lower civic participation and quality of local
governance), and environment (depletion of resources and
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pollution). Similarly, Pedroli et al. (2016) discussed how
rural practices of industrialized agriculture can become dis-
connected from their affected communities, accompanied
by a loss in landscape diversity. Our study complements
these discussions by revealing how rural inhabitants’ per-
ceptions can be affected by these trends of industrialization
and urbanization, and how non-farmer residents’ perception
of agriculture might push them further away from agricul-
tural processes. Even though rural inhabitants claimed that
agriculture was important for their village, only few (36%)
of the interviewed rural inhabitants actually visited a farm
more often than once a year, while 39% reported that they
never visited a farm, and only about half of the respondents
(55.1%) could name two or three regional farmers. Farmers,
on the other hand, while aware of decreasing social role of
agriculture in rural areas, seem to be in favor of less state
involvement although that aims at guaranteeing a broader
distribution of land ownership and less concentration of
land ownerships and tenancy. This explains the vicious cycle
in the ongoing processes between agriculture as a sector
and human perceptions towards this sector at least to some
degree. Less exposure to agriculture results in declining
perceived importance of agriculture, which in turn prevents
agriculture from attracting new employees or attention of
broader population leading to declining understanding of
agricultural processes.

Conclusion

Although the farmers’ presence and density is increasingly
debated in the policy arena, particularly in relation to rural
vitality, studies demonstrating and measuring its effects,
neither direct—on forming specific relationship to agricul-
ture by non-farm rural inhabitants, nor indirect—on forming
bond with the rural place, remain scarce in the literature.
We aimed at contributing to filling this gap. We concur that
the presence of agriculture is indeed diminishing in today’s
society: it provides only a small percentage of jobs, and the
number of visible farms that can provide exposure to agri-
cultural processes is continuously decreasing. We hypoth-
esized that the exposure to agricultural processes, whether it
is a direct involvement with farm activities or through inter-
action with farmers and visual appreciation of farming pro-
cesses of all kinds, influences rural inhabitants’ relationship
to agriculture. We found that the latter indeed played a role
in how far inhabitants were attached to their place, and more
specifically, perceived rural place. The rural place today is
still associated largely, although decreasingly, with agri-
culture. We investigated how these complex social interac-
tions between farmers and rural inhabitants, observable and
unobservable, interacted, and offered an initial test of our
theoretical constructs using a SEM. The SEM described here
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is not without its own challenges such as selection of latent
variables, observable indicators, and hypothesized causal
relationships. Yet it proved to be advantageous, particularly
in measuring latent constructs and disentangling complex
interactions among variables. Clearly, further research with
comparable data is needed to improve the model and theo-
retical understanding presented here. While the construct
relationship to agriculture as suggested here seems to have
a fairly satisfactory internal reliability among its indicators,
the construct rural place attachment appears to require
a much broader set of indicators capable of capturing its
effects. Overall, coming back to our initial research ques-
tion, the analysis shows that agricultural structural change
and rural development are connected, and density of resident
farms, or more generally farm structure, plays a role in shap-
ing development processes in rural areas.
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