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Abstract: Cartographic representations are subject to sensory perception and rely on the translation
of sensory perceptions into cartographic symbols. In this respect, cartography is closely related to
aesthetics, as it represents an academic discipline of sensory perceptions. The scholarly concern with
cartographic aesthetics, by today, has strongly been focused on the aesthetic impact of cartographic
representations. The consideration of the philosophical sub-discipline of aesthetics however is
rather restrained. This is also true for the connection between sociological questions and the social
construction of aesthetic judgments. We address both topics in this article. We refer to post-critical
cartographic theory. It accepts the socially constructed nature and power-bound nature of maps
but does not reject “traditional” and widely established positivist cartography. Drawing on the
theory of deviant cartographies related to this, we understand cartography designed according
to aesthetic criteria as meta-deviant, as it makes the contingency of world interpretations clear.
Especially augmented and virtual environments show a great potential to generate aesthetically
constructed cartographic representations. Participatory cartography enables many people to reflect
on the contingency of their spatial experiences and spatial abstractions without expert-like special
knowledge. A prerequisite, however, is the greatest possible openness to topics and representations.
This is not subject to a moral restriction.

Keywords: aesthetics; cartography; deviant cartography; post-critical cartography; neopragmatism;
modernism; postmodernism

1. Introduction

Cartography can be understood as the translation of sensory perception into represen-
tations based on (changeable) professional conventions. In the past, these representations
were mainly two-dimensional approaches, before three-dimensional forms of representa-
tions became more and more established [1–4]. Today, approaches of virtual and augmented
realities broaden the spectrum of 3D cartography [5–9].

If we follow the approach of cartography, as it results from the first part of the pre-
sented conceptual understanding, aesthetics would be a central access mode of cartography.
Until the 18th century, the old European notion of the unity of the true, the beautiful, and
the good dominated (e.g., in [10,11]).Aesthetics, as an independent philosophical discipline,
emerged only in the modern era [12,13]. The work ‘Aesthetica’ by Alexander Gottlieb
Baumgarten [14] introduced a new way of thinking about the aesthetic that “increasingly
displaced the paradigm of an ontologically based theory of the beautiful that had survived
from antiquity and the Middle Ages” [15]. Baumgarten’s reflections on aesthetics can
be understood as a fundamental turn in the approach to aesthetics, since he upgraded
sensuality to the medium of cognition [16].

This obvious mode of attention is overlaid by the second aspect of our conceptual
understanding of cartography: the professional conventions. These (changeable) profes-
sional conventions have led to a hegemony of positivistic thinking, which aims at a simple
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mapping of facts (especially evident in topographic cartography). This is criticized by repre-
sentatives of critical cartography. However, this approach of map-making, both in the form
of the underlying conventions and the (extensive) state monopolization of (topographic)
cartography, is strongly associated with the binding of power. These are discussed to be
revealed, criticized and overcome (among many: [17–20]). The “traditional cartography”
was even declared “dead” in this context [21]. In contrast to a cartography (powerfully)
executed by trained cartographers, a ‘counter-mapping’ driven by inequalities and that
affected people themselves was suggested and discussed (e.g., [22–26]).

In recent years, Alexander Kent has elaborated on the importance of aesthetics for
cartography, addressing critical aspects, especially concerning the power of representations.
This is also increasingly taken into account in web cartography [27–30]. Web cartography in
particular not only opens up increasing possibilities for the design of cartographic represen-
tations. It also enables an increasing number of people (without a special education in car-
tography and related sciences) to create and distribute cartographic representations [31,32].
Our work follows a similar path. We acknowledge the power-bound nature of maps as
aesthetic objects. However, we extend this consideration in the direction of philosophical
and sociological research on aesthetics.

The existing literature on cartographic aesthetics is strongly focused on the aesthetic
impact of cartographic representations. However, the connection to the philosophical
sub-discipline of aesthetics is rather unexplored. The same is true for the connection to
sociological questions of the social construction of aesthetic judgments. We would like to
address this research gap in this paper. In our approach, we especially draw on the tradition
of aesthetics published in German-speaking countries, as this has led to the formation of
aesthetics as an independent sub-discipline of philosophy. In the international negotiation
of cartographic aesthetics, it has hardly found resonance so far, and we intend to broaden
the spectrum of philosophical and sociological theory in cartographic aesthetic research
with this article. For this purpose, we make use of elaborate considerations on another
aesthetic synthesis of spatially arranged material objects, i.e., the research field of landscape
aesthetics. This field is also based on the exploration of social patterns of interpretation,
categorization, and evaluation, and it leads to a spatial synthesis (among others: [33–38]).

In our contribution, we follow up on the development of a post-critical cartogra-
phy [39,40], considering the rejection of dysfunctional aspects of critical cartography, such
as its criticism of a power-bound nature of maps. Our aim with this essay is to clarify the
contingency of cartographic interpretations of the world, in the form of functional and
meta-functional deviances, by means of a return to the aesthetic dimension of cartographic
representations. In our article, we deal with deviations from the current cartographic tradi-
tion in two ways: Firstly, with deviancies that produce innovative forms of cartographic
representations, and secondly, with deviancies that provide opportunities for developing
and testing contingent thinking (here in relation to cartographic representations).

This article will first deal with a brief introduction to the approach of deviant cartogra-
phies, which emerged from the theoretical operationalization of post-critical cartographies.
Followed by this, we will deal with central (and for cartography relevant) aspects of philo-
sophical aesthetics as well as the importance of aesthetic judgments for social processes of
distinction. We will then apply these considerations to the development of cartographic
representations and illustrate them using case examples the cartographic representation of
post-industrial objects (in virtual reality representations). In the conclusion, we will again
highlight the importance of aesthetics for cartography and elaborate perspectives from the
chosen theoretical framework.

2. Basic Theoretical Considerations: Deviant Cartographies

The development of the deviant cartographies approach [40,41] resulted from the
critical reflection of critical cartography pursued since the 1980s. Critical cartography
claimed to represent a new paradigm against the positivist tradition of cartography. This
was classified as outdated [39]. Instead of the complete replacement of one paradigm by
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another, the authors rather prefer a neo-pragmatic approach (the philosophical founda-
tions: [42,43]; to transfer to the concern with spaces: [44–46]). The basis for an evaluation of
the development of theories, research questions, methods, etc. is not going back to moral
preferences or ideological principles, but to the questions of whether they are suitable for
the progress of the discipline or social understandings of space. As a measure of suitability,
we built on the concept of life chances.

This concept is originally based on Max Weber [47] and it is further differentiated by
Ralf Dahrendorf [48,49]. Dahrendorf understands life chances, figuratively speaking, as
“the baking forms of human life in society; they determine how far people can develop” [48]
(p. 24). Dahrendorf [48] (p. 98), who followed Max Weber [47] considers that a chance is a
“structurally based [...] probability of behavior” as well as “something that the individual
can have, something as an opportunity to satisfy interests” [48] (p. 98). These chances are
“socially shaped. Social structures order opportunities” [48] (p. 98). Life chances originate
in options (as choices of action) and ligatures (as a socially predetermined structure of
norms, roles, and social positions). Moreover, ligatures give meaning to options. However,
they also restrict options, since they morally influence the development of options. An
example is the attainment of higher education through religious restrictions [50] (see in
more details: [51–53]).

The basis for this study of functionality implies deviance, an established term and
concept in sociology. Deviance describes the deviation of behavior from an existing (often
unquestioned) norm [54]. This deviation from a norm can have functional and dysfunc-
tional effects. Deviation from a norm, for example, can highlight confidence in the ability
of a society (or parts of it) to regulate itself. However, it can also serve to clarify norms
or lead to innovation [55]. Especially the scientific process of knowledge is constitutively
bound to deviation from existing conventions. However, these deviances have to prove
their suitability [56].

In order to conceptualize this, four types of functional deviance have been distin-
guished ([40]; see also: [57–60]):

Deviance that proves to be suitable in relation to the professional, further: scientific or
social development, as they expand life chances, can be described as functional.

Deviance that limits life chances are described as dysfunctional. It proves to be
unsuitable for the scientific and social progress.

Deviance can be described as a-functional, if there is no reception of any resonance
from a scientific to a social point of view.

Such deviance can be considered meta-functional if it is suitable to reflect the so-
cial construction processes of the world and makes people aware of the contingency of
world interpretations.

Against the backdrop of this terminology, critical cartography has achieved a meta-
functional impact because it has initiated a reflection on the cartographic construction of
the world, including its power-bound nature. However, an important point of criticism, i.e.,
the securing of power through the governmental monopolization of geospatial data, has
become irrelevant. Geospatial data is now made freely available by official (national and/or
regional) agencies in many countries [61]. In the meantime, it has also become possible to
use digital maps and virtual and augmented reality applications by means of commercial
offers. Therefore, it is hardly possible to speak of a isolation of expert knowledge based
on commercial interests [62–64]. The persistence of this argument seems dysfunctional in
view of the achievements of a (positivistically pursued) cartography established by public
authorities. It is not least the foundation for spatial orientation on the Earth’s surface
(and beyond). This is widely ignored by critical cartography. The expansion of access to
low-threshold software tools has greatly increased the possibilities for creative production
of cartographic representations. As a result, the call by critical cartographers for artistic
creation and participatory involvement has proven largely a-functional. While this has
greatly expanded, it is widely based on commercially developed tools rather than on
activist counter-mapping [40].
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An artistic but also a participatory cartography updates the question of the design of
cartographic representations. For a long time, it seemed to be pushed into the background as
a result of standardization efforts [30,65]. The increased importance of design, in turn, raises
the question of aesthetic reflection and classification. As a basis for such a reflection and
classification, the recourse to philosophical and sociological aesthetics becomes important.
On the one hand, this enables the connection of cartographic-aesthetic considerations to a
centuries-old tradition of the science of sensual perception. On the other hand, cartographic-
aesthetic communication can be grasped in its social meanings. This is what we will deal
with in the following section.

3. Aesthetics between Philosophical Foundations and Social Distinctions

In his work ‘Aesthetica’,Alexander Gottlieb Baumgarten [14] introduces a new form
of thinking about the aesthetic which “replaces the paradigm of an ontic paradigm of an
ontologically based theory of the beautiful that has come down to us from antiquity and
the Middle Ages.” [15] (p. 7). The doctrine of sensual perception (Aisthetike Episteme)
thus becomes complementary to the doctrines of thinking (Logike Episteme) and morality
(Ethike Episteme; [12,66]). In the following, we will briefly introduce essential basic terms of
philosophical and sociological aesthetics. Later, we apply them to questions of cartography.

The central concept of aesthetic reflections is formed by the concept of beauty. Thus,
the development of aesthetics can be understood as a history of “a constant reinterpretation
of the concept of beauty” [67] (p. 100). Beauty can be characterized as “unity in multiplic-
ity” [68] (p. 63). However, the ability to perceive beauty is linked to conditions. Following
Kant [69], beauty is something that is generally pleasing without interest. An interest, for
example, can refer to the economic use of something. For the perception of beauty, it is
fundamental that no immediate (e.g., economic) individual or social interest would exist
in the object described as “beautiful”. This view of the separation between aesthetic and
practical world is contradicted by John Dewey [70,71]. Thus, “beauty” can be seen as being
guided by interests. It could certainly have a consumptive meaning, which is indicated not
least by the consumptive meaning of material spaces described as landscapes influenced
by tourism [72].

A complement to the concept of beauty is that of sublimity. A fundamental distinction
between the two concepts can be described by Edward Burke [73]: the beautiful inspires
love, the sublime generates admiration. Thus, the experience of the sublime is bound
to large, impressive or terrible material objects. Material objects from the realm of the
‘natural’ become dominant here. Berleant (1997: 28) refers to this, such as volcanoes, dark
forests, or high mountains. Kant moves away from Burke’s strong object-centeredness
by founding the beautiful “in the harmonious interplay of understanding and sensual
imagination (‘Einbildungskraft’)” ([74] (p. 38); see also [75,76]). In contrast, he traces “the
‘sublime’ to a disharmonious interplay of reason and sensuous imagination.” [74] (p. 38).
Compared to the beautiful, the access to understanding the sublime is more difficult. It
belongs “to the feeling of the sublime the powerlessness and questioning of the subject in
the face of the overpowering nature, of the invading ‘too much’.” [77] (p. 10). The sublime
resists the effort of intellectual control ([77] following Kant). With this non-ambiguity and
the deprivation of intelligible control, the sublime resists the efforts of modernity in its
striving for unambiguity and cognitive domestication [36,77,78]. In a nutshell, the project
of modernity can be understood as an attempt to anesthetize the world, i.e., to withdraw it
from aesthetic perception, whereby it “does not evoke an aesthetic experience” ([79] (p. 28);
in more detail in [80]). With the emergence of the postmodern discussion since the 1970s,
the sublime has experienced a renaissance ([81]; cf. also [82]), while the beautiful entered a
crisis in the second half of the 20th century: after all, the “aesthetics of the beautiful [...] had
uncritically degenerated into mere ‘design’ and had been reduced to a commodity in the
consumer society” [83] (p. 90). The “threatening oversaturation, anesthetization, and social
desensitization” [84] (p. 229) became the subject of conservative as well as (Neo-)Marxist
social criticism.
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The picturesque arises from a tension that is particularly widespread in landscape
painting. It arises from the combination of objects and object constellations in the fore-
ground that are connoted with “beauty” (often: flowers) with objects and object constel-
lations in the background that are considered “sublime” (mountains or storm clouds; for
example: [85,86]). This motif arrangement is still common in landscape photography today.

The ugly, in turn, like the beautiful, compared to the sublime, evokes “no too strong
emotions. One pleases, the other does not; one produces pleasure, the other aversion, which as
a sensation is arguably stronger than its positive counterpart, may also give rise to immediate
reactions, but is rarely felt as dramatic” [87] (p. 72). In his ‘Aesthetics of the Ugly’ Karl
Rosenkranz conceptualizes [88] the ugly as the “negative beautiful,” assigning to the ugly a
“secondary existence” [88] (pp. 14–15). He assigns three manifestations to the ugly:

1. Amorphia, the shapelessness or an indeterminacy of the shape. Beauty is not achieved
in the absence of a ‘being-appropriate’ limitation or of the unity in the necessary
difference (cf: [89]).

2. Asymmetry, the imbalance of opposites. He also describes this form of ugliness
as unshaped.

3. Disharmony, the disproportion between the part to the whole. In place of the agree-
ment, a disunity arises here. This is produced by the generation of “wrong” contrasts.

The ugly, according to Rosenkranz [88], is not trapped in itself, but can, like the
beautiful, experience an aesthetic revaluation through a transformation towards ‘das
Komische’ (in English approximately: the comic, the funny, the strange, the weird). It
unites ‘das Komische’, “the beautiful and the ugly by liberating both from their respective
(pseudo-ideal) one-sidednesses.” [90] (p. 61). The highest form of transformation of the
ugly (as well as of the beautiful or picturesque) into ’das Komische’ is the caricature
accompanied by means of exaggeration and disproportion.

A central question of aesthetics is formed by whether, for instance, the beautiful (but
also the ugly, comic, etc.) is a property of an object or the attribution by the observer.
The former, naturalistic position of an ‘objective aesthetics’ is already represented by
Plato [91]. He attributes an underlying idea to every object. The degree of beauty is
measured by the degree to which the object succeeds in (materially) expressing the idea that
characterizes it. This essentialist conception is contrasted with the subjectivist conception
of aesthetics. This was made prominent by Francis Hutcheson (1694–1747; [92]): beauty
arises on the basis of the ability to feel beauty. Because of this ability, people are able to
have an aesthetic perception by combining uniformity and multiplicity of material objects.
In this understanding, beauty is always linked to the process of perception. Theodor
Vischer (1807–1887; [93] (p. 438)) succinctly states: “beauty is not a thing, but an act.” The
subjectivist understanding of the beautiful (the ugly, the picturesque, etc.) has far-reaching
consequences. If beauty becomes a “product of the subject and his mental dispositions and
faculties” [94] (p. 3), the question of the nature and condition of these “dispositions and
faculties” becomes the focus of the study of aesthetics. Thus, the aesthetic also becomes an
object of sociological research. Kant had already pointed out the social conditionality of
aesthetic judgments. On the one hand, aesthetic patterns of interpretation and evaluation
have to be learned (a question of socialization). On the other hand, there is the question of
how aesthetic judgments are media of stratification in society. For example, this is pointed
out by Pierre Bourdieu [95] in his study on distinction mechanisms in society. In particular,
“legitimate taste” distinguishes itself from “middle taste” through the production of new
aestheticized objects or the aesthetic charging of familiar objects. The latter does not
have these aesthetic access patterns but tries to imitate them. This causes the “legitimate
taste” to develop new aesthetic attributions. The pejorative aesthetic judgment of the
superior taste towards the subordinate tastes is kitsch. The associated judgment of the
“bad taste” implies the (distinctive) attribution of a lack of self-realization. This lack of self-
realization is measured by an aesthetic standard that is declared to be valid universally [96].
This difference between trivial and high culture, in turn, is subject to leveling in the
context of postmodern individualization and further differentiation [97,98]. The patterns of
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distinction, which were formerly applied to society as a whole, are now found at best in
milieu-specific discourse communities [99].

Aesthetic access to the world by humans is multisensory and not limited to the
(nevertheless dominant) sense of vision. While the sense of vision, as a sense of distance,
suggests an abstracted access to the external world. The perception of the media of the
world is directly connected to other senses through material interaction with the body
(see already: [100]). Through this bodily involvement, a synesthetic turning to the world
takes place. Synesthetics is understood as the synthesis of different sensual perceptions
in an aesthetic mode. The preoccupation with synesthetics is strongly oriented toward
atmospheres. These can be described, following Thibaud [101], as a medium of sensual
relations between the sensing human being and his environment. This experience of
the world in the form of atmospheres in turn leads from a cognitive preoccupation with
aesthetic stimuli to a preoccupation with emotional attentions to the world.

Regardless of the aesthetic concept, it becomes clear: the imprinted patterns of aesthetic
access to the world, according to Seel [102], are tied to experience. Aesthetic experience has
become a “self-reflexive lifeworld experience, that is, an ‘experience of experience’” [103]
(p. 31). An exception is the atmospheric turning to the world. Here, experiencing is
practiced and not a reflecting.

4. The Operationalization of Aesthetic References in Cartography

The cartographic representation of “something” represents the result of a threefold
construction process [104]:

a. On the basis of socially mediated and individually updated patterns of interpretation,
categorization, and valuation, (mostly material) objects are subjected to a synthesis
(for example, as a landscape).

b. These syntheses, in turn, are translated into a cartographic symbol (usually profes-
sionally mediated) based on relevance criteria into a cartographic representation.

c. The interpreter of these cartographic representations constructs them on the basis of
her or his internalized patterns of interpretation, categorization, and valuation. These
are often based on common sense understandings of the mapped world (a) and of
cartographic representations (b).

These relationships become more complex when, as a result of increasing participation
processes, the producer and recipient sides are no longer clearly separated. This results
in a network structure of production and reception. This connection also becomes more
complex when it is taken into consideration that all steps of world observation, production
and interpretation of cartographic representations are subject to sensory cognition. Thus,
aesthetic judgments are always included as well. This shows the importance of addressing
the relationship between aesthetics and cartography. We address this following basic
concept of philosophical and sociological aesthetics introduced in the previous section:

A functional deviance produced by critical cartography is the assertion of the social
(and individual) constructedness of maps. The finding of the social constructedness of
cartographic representations can be understood as a functional deviance in the history of
cartography. This functionality arises not least from the fact that it enables a connection
to research in social and cultural sciences. Social constructivist thinking, as it has become
prevalent in social science landscape research (among many: [105–108]), is also connected to
the interpretation of the process of map production presented above. From this perspective,
also in relation to cartographic representations, the subject (in recourse to the learned
and updated aesthetic patterns of interpretation, categorization and evaluation) is the
constitutive instance of aesthetic judgments. This also determines aesthetic inscriptions
in cartographic representations. In principle, this concerns the attribution of aesthetic
judgments, for instance in relation to the beautiful, the sublime, the picturesque, the ugly,
kitsch, and ’das Komische’, but in a thoroughly differentiated manner.

Beyond the presented basic considerations on the topic of aesthetic construction
of cartographic representations, the aspect of beauty has some peculiarities: It is rarely
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found on the side of the represented; after all, the largest number of objects described as
“beautiful” is below the threshold of what can be mapped for reasons of scale (such as
individual species of vegetation). The objects attributed as “beautiful” are accordingly
subject to generalization in a special way, which can take place in two ways. The first way
refers to the process of generalization. Aesthetic judgments about “beautiful” individual
material objects are generalized (e.g., the material arrangement of various individual
grass, trees and other vegetation species into “green spaces”). The second way is to
transpose the beautiful with the sublime into the picturesque. Thus, aspects of material
space that can be experienced as sublime are translated cartographic representations, such
as mountains. Topographic objects that are commonly evaluated as beautiful fall below
the threshold of representation because they are commonly considered too small. On the
side of representation, the “beautiful” can be inscribed in cartographic representations, for
example, through the use of “harmonious” color choices and proportioning of symbols
and ornaments. The evaluation of these style aspects, however, is dependent on the
zeitgeist, as we will discuss later. The challenge of cartographic translation of the sublime,
however, is somewhat different: ‘traditional’ positivist cartography has played a significant
role in ‘disenchanting’ the sublime(in the sense of: [109]). It transfers material objects
formerly experienced as sublime into the realm of a calculable, manageable, and abstracted
cognitive construction of the world; the sublime has been domesticated by means of
cartographic representation [110]. On the side of cartographic representations, the sublime
is indicated, for example, by the shading in the representation of mountains, such as in the
Official Cartography of Switzerland. While the scale reduction (just from the dimension)
makes it difficult to experience maps in the mode of sublimity in classical cartography,
VR-based cartography (incl. immersion) can certainly help to create such an experience.
The synthesis of beauty and sublimity in picturesqueness unites the statements about
the two modes of aesthetic construction. In this respect, we now turn to ugliness. In
ugliness, there is a translation to the anesthetic means of abstract symbology. On the side
of cartographic representation, ugliness is definitely present, as it cannot be avoided even
through abstraction, generalization and formalization. This is especially obvious when
the depicted objects themselves or their distribution (after translation into the language
of cartography) evoke a representation characterized by amorphousness, asymmetry, and
disharmony. Cartographers have a greater influence on the avoidance of “ugliness” in the
design of cartographic representations when it comes to the design and arrangement of the
legend (unless these are standardized).

Generalizing these remarks, we can speak of an attempt by modernity to withdraw
the world in general and cartographic representations in particular from aesthetic reference.
Thus, the attempt is made to transfer the references into the realm of the anesthetic. This
transfer succeeded with artifacts, such as maps (or in a larger dimension: functionalist
urban planning), rather than this was possible with more naturally formed objects and
object constellations. On the one hand, this is due to the inherent logic of natural objects
(a mountain range can only be removed with great effort), on the other hand, it is also
due to aesthetic persistence that is not least rooted in Romanticism [111]. However, even
with artifacts, success remained incomplete. Even in topographic cartography, attempts to
completely displace aesthetic representations were ultimately unsuccessful, as Alexander
Kent [65] impressively illustrates with the arrangement and design of cartographic symbols.

The theme of multisensory technology in and of cartographic representations can
also be interpreted with the theme of fundamental scientific and social changes: In spa-
tial research before the 20th century, non-visual stimuli were quite present [112]. Raab
understands the extensive fading out of the non-visual senses in modern science [113]
(p. 16) as immanent to the quality criteria of this science (such as freedom of value, general
validity and comprehensibility): for example, “visual perception could be assigned both
optical qualities (colors) of a physically measurable dimension (wavelength of light)”. Fur-
thermore, a manageable subjective category system for the classification of these qualities
is available (e.g., basic colors). In contrast, “in the olfactory domain, neither consistent



ISPRS Int. J. Geo-Inf. 2022, 11, 526 8 of 16

relationships between the chemical–physical characteristics of scents and their sensations
are discernible, nor are systematic classification criteria, according to which subjective
scent qualities can be ordered, available” [113] (p. 16). Olfactory and acoustic stimuli are
also challenging for mapping for another reason: they are usually fleeting. Accordingly,
the preoccupation with them has been pushed back in favor of the preoccupation with
visual stimuli. Here, after all, there is a simpler translation from an optical stimulus by
means of conveying subject-specific conventions to a medium that is related to the sense of
vision. The restriction is broken in the course of new technical possibilities (e.g., VR and
AR cartography). Using these opportunities, the hematic fixation is not reduced to only
exactly measurable and locatable physical objects (for example: [114–116]; more on this in
detail in the following sections).

The triad of pre-modernity, modernity and post-modernity is also connected to the
cartographic meaning of kitsch. The modernization of cartography took place not least in
the form of standardizations and the pushing out of individual (socially shaped) aesthetic
preferences in the design of maps. Thus, the map was transformed in large parts from an
object designed according to aesthetic ideas to an anesthetic object. This was accompa-
nied by the distinctive devaluation of the map and its authors. The map was no longer a
medium of a creative practice (from which pride and recognition could be generated), but
the processing of technical routines. A map was designed following the modernist urge
for order, categorization, and the generation of monovalences (one object, one function).
The principle of “form follows function” offered no room for ornamentation on the one
hand, nor for outdated aesthetic standards that could have been described as “kitsch”
by subsequent generations of cartographers and users. With the de-standardization and
individualization that characterize post-modernization, new possibilities for the return of
aesthetic cartographic representations opened up, in conjunction with the development
and spread of technical innovations. Irony is considered an essential stylistic element of
postmodern communication [43] to highlight the contingency of world constructions. This
can also be used in cartographic representations, with the aim of visually emphasizing the
contingency of spatial constructs [45,46]. In the sense of aesthetics, ‘das Komische’ can be
used as an example: By means of exaggeration and disproportion, irony can be symbolized
here, and contingency can be made clear. Concrete symbols (with their particular openness
to exaggeration), but also unusual combinations of symbols, are particularly suitable for
such a metafunctional-deviant cartography. However, an ironic distance to the usual norms
of cartographic representations can also be created by an unusual selection of orientation
indications in the design of topographic bases of thematic maps. The postmodern re-entry
of the aesthetic into cartography means that cartographic representations (again) become
polyvalent. They receive an explicit aesthetic charge in addition to the function of the
thematic statement. Even if general distinctive aesthetic standards are hardly socially
widespread anymore, distinctive aesthetic standards continue to be milieu-specific. Ac-
cordingly, cartographic representations designed with artistic approaches not only become
outdated in terms of content, but their form also runs the risk of being subjected to a
distinctive aesthetic judgment by a subsequent generation of mapmakers: Kitsch!

5. Possibilities of Reintegrating Aesthetic References by Means of Virtual and
Augmented Realities

The current possibilities of cartographic integration of virtual and augmented realities
(VR/AR) means a considerable expansion of representation possibilities. These can be used
not least for a design of cartographic representations that focus on creativity and the testing
of new aesthetic approaches. These possibilities of new cartographic representations are
not limited to the visual symbol language, but also allow, for example, the integration of
soundscape elements (Figure 1). When using appropriate hardware, tactile and occasional
olfactory elements can also be integrated.
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Weißmann & Dennis Edler).

This enables a multisensory experience of cartographic representations instead of a
solely visual cognitive attention. The multisensory approach in turn can contribute to
strengthening the aesthetic attention to spaces and their representations. One possibil-
ity for this is already known from computer game cartography. The gradual transition
from an abstract cartographic 2D representation to an elevated and detailed 3D landscape
representation, accompanied by the transition of a musical background, up to concrete
sound elements. These are usually connoted with landscape experiences and can also be
supported with the action of avatars (e.g., navigation) by means of cartographic repre-
sentations [117–123]. However, immersive 3D representations have other functions in the
(aesthetic) construction of spaces. By applying a reduction of complexity, repeatability is
made possible. This is based on the fact that there is a limited selection of possible elements
in a spatial arrangement, but also a reduced number of options for action. They can also be
related to the extent of virtual spaces, as this is usually limited as well. This contributes to
the experience of aesthetic contingency. Thus, it can have a meta-functional effect [124,125].

The development of virtual cartographic representations not only imply hybridiza-
tions and the creation of smooth transitions (for example, as shown above, of an abstract
2D map and elevation representations), they also enable the consideration of social hy-
bridizations. It refers to augmented forms of representation that enable the integration of
different (cartographic) elements into the representation of material spaces. The degree of
integration can range from sparse to intensive, from an addition of virtual elements to the
integration of complex, even multisensory information [126–130]. Social hybridizations
have an effect on the differentiation of commonsense and ‘expert special knowledge stocks’
regarding to spatial questions. They also influence the cartographic representation of
spatial information. This is based on the availability of low-threshold (mostly commercial)
offers for the generation of cartographic representations [40,131]. This is also where the
possibilities of creative representations arise, beyond classical standardized procedures
which characterized cartography as a discipline for a long time.

The possibilities that virtual and augmented cartographic representations offer in
terms of aesthetics have not yet been fully explored and investigated. They range from
the adaptation of representations according to current user interests, to the user-oriented
individual design of cartographic representations according to the user’s ability to under-
stand complex representations. In addition, they contain sensory capabilities to process
cartographic representations (e.g., in case of color vision deficiencies), and they have great
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potentials for user-oriented real-time visualization, e.g., by using modern techniques and
methodologies of artificial intelligence [132,133].

With post-industrialization (e.g., [134]), there is a change from “industrial-space” to
“post-industrial-space” ([135] (p. 193)). The transformation of places of work into residual
spaces is accompanied by two symbolic patterns of attribution. On the one hand, they
represent symbols of failure. On the other hand, they are objects of aestheticization [136,137].
Aestheticization is essential in our context, and it takes place through the transfer of
patterns of interpretation and aestheticization originating from the times of industrialization
(Figure 2).
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Old industrial (urban)landscapes combine “baroque aesthetics of ruin with decaying
blast furnaces and memories of the picturesque garden of the eighteenth century” ([138]
(p. 154)). In analogy to pre-modern agricultural life, old industrial objects become symbols of
the “simple, hard worker’s life” [139] (p. 231). However, they can be interpreted as a reaction
to the de-standardization and fragmentation of post-industrial society (cf. [140–142]). This
aestheticization, in turn, is initiated by the bearers of “legitimate taste” by (almost arbitrarily)
turning objects from the realm of the worthless into media of social distinction, for instance by
staging them using out-of-context illumination (as, for example, in the photographs of Bernd
and Hilla Becher; [143]). Based on modern VR and AR techniques and methodologies, these
old industrial landscapes can be represented in a multisensory way. As these VR applications
support immersion, the process and results of aestheticization is supported based modern
media of 3D cartographic communication (e.g., VR environments).

6. Conclusions

The critique by critical cartography concerning ‘traditional’ cartography relates in
some parts explicitly and in others implicitly to aspects of the aesthetic construction of the
world through cartographic representations. It is explicit in the call for artistic cartography.
It is less explicit (with exceptions) in the secondary consequence of anesthetization. This
anesthetization of cartography occurred with the enforcement of the positivist paradigm
and the principle of ‘form follows function’, which was essentially related to the standard-
ization of cartographic symbols in abstract rather than concrete symbol language. However,
this anesthetization also occurs to a certain canonization of what can be represented. While
the enforcement and maintenance of the positivist paradigm is understood as a powerful
process, the distinctive function that aesthetic interpretations and evaluations contribute to
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this process is only hardly considered. With the canonization of representations, not only
a canonization of the representable takes place, but also a contingency reduction of the
modes of representation. The artistic design of cartographic representations is however
associated with an activist mission. This is made clear by the rejection of design. This
makes maps a commodity. Here, the link to a (somewhat naive) search for the authentic,
not professionalized, also becomes obvious. The critical rigorism of Critical Cartography
towards “traditional” cartography can accordingly be characterized as dysfunctional, as
its abandonment goes along with the reduction of life chances. At the same time, the
power-bound nature of “traditional” cartography is reflected (similarly: [144]). It is only
acceptable if more life chances are created by positivist cartography than life chances are
lost by power-boundness. However, the same is true for critical cartography. It also strives
for a hegemonic power of interpretation: who is when and in which context is allowed to
create cartographic representations of certain socially defined issues and who just is not. In
this respect, we suggest neopragmatic considerations of evaluating cartographic represen-
tations according to the criteria of usefulness, suitability, and usefulness for cognition. We
continue to recognize great functional-deviant potentials for positivist cartography, while
the functionality of critical cartography has some dysfunctional implications, as we will
explain in the following.

Moreover, the demands for artistic and participatory scenarios of cartography, as
suggested by critical cartography, remain a-functional to a large extend. Maps are classi-
fied as morally acceptable if they are designed out of a critical mindset. Corresponding
developments outside the critical discourse are—accordingly rejected, especially if they
can be outlined as commercial products [24]. Activist mapping has largely remained a
marginal social phenomenon. In particular, it has the function of achieving gains in distinc-
tion when different people prefer different forms of creating and designing cartographic
representations. These individuals, who exhibit a different worldview on cartography,
represent “a pathological case” [145] (p. 47) (see in detail: [50]). Central concerns of critical
cartography, such as an artistic design and a greater participation of people without profes-
sional backgrounds, have become more important in recent years and decades. Activist
counter-mapping, however, has remained a marginal phenomenon in these fields. This
contradicts the claim of critical cartography in particular, of critical science in general,
to be avant-garde of social change (here as an expression of cartography). Participatory
cartography thus shows potentials of realizing contingency and of expanding individual
life chances as a result of reflecting on one’s own spatial constraints on the one hand and
one’s own spatial constructions on the other hand. However, it also bears the danger of dys-
functional deviance, through the overemphasis of (moral) ligatures and thus the limitation
of options. Based on the norm of expanding life chances, artistic approaches in cartography
can generally be attributed a great meta-functional potential. They can support becoming
aware of spatial contingency. Moreover, they provide an occasion to reflect on contingency
in the transformation of physical space into cartographic representations, their reduction of
complexity and intricacy. Any reduction of complexity and intricacy, however, runs the
risk of freezing into ligatures. For example, if the rules on which the reduction is based are
no longer subject to critical reflection but are solidified into unquestioned instructions.

The re-aestheticization of cartography, however, is not solely carried by people without
appropriate professional training, including artists. Even in professional cartography, new
forms of translating the beautiful, the sublime, the picturesque, the ugly, etc. into the
language of cartography are emerging. Going beyond this, an increasing openness to
innovative symbol languages as well as the use of new technologies facilitates a design
that is aligned with aesthetic ideas. We have also indicated this in this article. Cartography
conducted in this way is not only aware of the contingency of its ‘world-making’, but
also highlights it through the use of (self-)irony. This stands out from the persistence
that characterizes cartographic representations generated based on the ‘jargon of moral
ligatures’. This (self-)irony (in the sense of [43]) is distinguished by its self-distance from a
critical cartographic determination of the will to deconstruct the other [146–148].
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In our article, we have shown how the concepts of philosophical and sociological
aesthetics can be profitably introduced for a reflexive engagement with cartography. We
have thus outlined an approach that can be used to investigate the development of maps,
virtual and augmented representations, complementary to content and technical issues.
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