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Abstract
A crucial point for urban design is the acknowledgement that urban material struc-
tures are not only constituting a set of cognitive-cultural affordances that shapes 
people’s behavior and experiential world, but likewise that the design process itself 
is an expression of cultural conceptualizations possibly evoked by ongoing cultural 
practices and perceptions, thus forming a dynamic loop. In this paper, we outline 
a framework for the study of material, cultural and social mechanisms interacting 
with human cognition, behavior and emotions. We attempt a conceptual model that 
integrates dynamic interactions between cognitive-cultural affordances and our con-
ceptualization of the environment and provides a few illustrative case examples. The 
model proposes a set of dynamic relations between cognitive and cultural processes 
at shorter time scales modifying conceptualizations and environmental affordances 
on longer timescales, while these – in turn – come to guide and constrain processes 
at the shorter timescales. The model has important implications for our under-
standing of the role of environmental design, especially urban design, as bridging 
between aspects of human situated experience, behavior, social and cultural norms 
and material culture.

Keywords Urban design · Affordance · Conceptualization · Human behavior · 
Cognition

Introduction

Urban environments all around the world engage humans not only as context for var-
ious activities and practices, but also mentally by shaping their experiential world, 
and thereby the way they assign meaning to their material and social surroundings. 
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This has the implication that urban design is not only involved in reinforcing or 
impeding particular behaviors on a material/physical level, but also influences the 
dynamic relationship between the material and the cognitive aspects of human life. 
Beyond a set of physical constraints on human behavior, the urban landscape is thus 
embodying the social norms and values of our communities, and thereby plays an 
important role in the social constitution and transmission of culture (Kozma, 2003; 
Latour, 1996).

Culture is a macro construct providing a framework for understanding the spe-
cial ecology of humans, and thus assisting us in interpreting and explaining how 
and why individuals think, feel, and act the way they do (Bond & Leung, 2009; 
Kashima, 2009). Oyserman and Sorensen (2009) purport that cognition and culture 
are in a mutually generative relationship making the experienced meaning of any 
given situation deeply affected by culture. Culture is not a stable set of values, norms 
or self-representations within individuals’ minds, but emerges from the situated 
interaction between the individual and the context. Beyond cognitive and thus gen-
erally latent aspects (i.e., internalized culture), culture manifests itself in observable, 
non-malleable material features and spaces.

Urban design deals with spaces where different types of activities take place in 
different frameworks and provide meaning to these spaces (Bahreini, 2002). Culture 
directly affects urban environments and spaces through its system of practices and 
activities and its normative and evaluative orientation by providing specific direc-
tions and instructions on how to do things. Therefore, as a constructed space, an 
urban space is a cultural product with deeply social contents. Members of a soci-
ety practice their culture based on their recognition of the world around them and 
that practice shapes their world in turn (Morin, 2009). In other words, human-made 
urban spaces are simultaneously a manifestation of existing cultural practices and 
a normative transmission of these in the sense of affording these practices (Parsi, 
2001).

Although individuals perceive specific environments in their uniquely contextual-
ized and particular way, it is possible to detect reoccurring patterns amongst differ-
ent representations of the same environment. These similarities are, among other 
things, due to the structure of the physical, cultural and linguistic environment that 
induces or stimulates certain apprehensions (Gibson, 1979; Cosmides & Tooby, 
1994; Vygotsky, 1980; Donald, 1991).

The concept of “affordance” is increasingly used among designers because it adds 
conceptual clarity to the understanding of the link between the environments, human 
behavior, values and need fulfillment (Lang, 1994, Baggs et al., 2019). While affor-
dances refer to the interdependency of organism and environment, that is, how our 
behavior is shaped by the structure of the environment, conceptualization refers to 
the way we mentally construe the world. Urban environments are context in which 
people construct their outside world and within this environmental framework, the 
spatial organization of urban society establishes the pattern of human behaviors; 
interrelated to the experience, culture and knowledge (Walmsley, 1988). The way 
a city is experienced affects how it is continuously transformed, and this, in turn, 
affects how it is experienced (Ittelson, 1978).
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However, according to Hall (1966), individuals might act differently in otherwise 
identical physical environments due to their cultural norms and backgrounds. Urban 
design researchers have not typically studied interactive processes between humans 
and the environment at the cognitive level. Urban design is undergoing an impor-
tant transformation as the field of cognitive science provides rich and insightful new 
knowledge of humans’ conceptual engagement with the environment. By getting a 
better grasp on the way people mentally construe their urban environments, urban 
designers can make more informed decisions when they create places for people.

In this paper, we outline a framework for the study of the cultural and contex-
tual mechanisms interacting with human biology to shape human cognition, behav-
ior, and emotion (henceforth CBE). We start from the assumption that individuals’ 
conceptualization of their urban surroundings is, at least in-part, shaped by their 
immersion in, and dynamic engagement with the cognitive-cultural affordances of 
these environments, which are in turn co-constituted and continuously shaped by the 
behavior of individuals in a circular dynamic.

The integrative framework we propose, bridges urban design and cognitive sci-
ences to provide (i) an elaborated concept of ‘cognitive-cultural affordance’ that 
extends to cultural forms of life, and (ii) a multilevel account of the culturally scaf-
folded forms of affordance learning and transmission in cognitive-cultural practices 
and regimes of shared expectations. Such a framework is important for understand-
ing how cultural affordances of the urban environment shape the cognitive-cultural 
conceptualizations through dynamic interactions leading to the long-term coevolu-
tion of cultural affordances and conceptualizations.

First, we review influential theoretical work on environmental affordances and 
conceptualizations with particular emphasis on the intersection between culture and 
cognition. Then, we suggest a circular-causality model of the interaction between 
affordances and conceptualization of the environment via CBEs: the cognitive-cul-
tural looping mechanism. Finally, we provide a number of illustrative cases in order 
to substantiate our claims and inform discussions of the role of the proposed looping 
mechanism in urban design. Thus, they provide a useful demonstration of how the 
proposed cognitive-cultural looping mechanism works in the urban context.

The Cultural‑cognitive Niche

Environmental Affordances

Much recent work in cognitive science has been influenced by the notion of affor-
dance originally introduced by Gibson (1977;, 1979). An affordance is a non-deter-
ministic, precondition for activity (Greeno, 1994). In other words, affordances refer 
to the relations between the abilities of an organism and the environmental features 
of a situation (Goldstein, 1981; Greeno, 1994). The situation provides, that is, 
affords, a certain set of potential activities to living beings that lie in the intersection 
between the current environmental features and the organism’s abilities to perceive 
them and act upon them (Chemero, 2003).
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Contrary to contemporary computational theories of human cognition (e.g. Marr 
& Poggio, 1976; Fodor, 1975; Anderson et  al., 2004), Gibson’s theory of affor-
dance puts special emphasis on the contextual embeddedness and dynamic inter-
dependency of the organism and its environment. Rather than considering human 
cognition, behavior and emotion as mainly a product of individual brain processes, 
Gibson pointed to the impact of the surrounding physical and social ‘ecology’ in 
shaping human behavior.

Hence, a key aspect of affordances is that they are not just physical properties, 
but have to be considered relative to the organism perceiving them. This reciprocity 
between organism and environment is fundamental to the Gibsonian notion of affor-
dances. (Gibson, 1979).

Like other organisms, humans need to adapt to their surrounding environment in 
order to survive (Darwin, 1909). Different environments introduce different condi-
tions that humans must deal with and adapt to. However, humans are also cultural 
beings, which means that, more than any other species, we actively influence and 
construe our environmental niches (e.g. urban environments, Laland & O’brien, 
2011). Culture is thus both the product of human creation, but, in turn, also shapes 
how people attend to the environment, perceive others, memorize and learn informa-
tion, and make judgments (Ji & Yap, 2016). In other words, the affordances shaping 
human behavior can be characterized as ‘cognitive-cultural affordances’ (Marcus 
et al., 2016; Ramstead et al., 2016). Several studies point to the influence of socio-
cultural contexts on the perception and recognition of environmental affordances 
(e.g. Rietveld & Kiverstein, 2014; Durning & Artino, 2011; Chemero, 2003).

In their discussion of cognitive-cultural affordances, Ramstead et al. (2016) dis-
tinguish between two kinds of affordances: natural affordances, which dependent on 
agents’ exploitation of reliable correlations between her abilities and the environ-
ment, and conventional affordances, which depend on a shared set of expectations, 
norms and conventions. Importantly, there is thought to be a continuum between the 
two. This view of affordances as a ‘graded continuum’ is also in accordance with 
Davis and Chouinard’s (2016) recent characterization of affordances, as determined 
by and depending on a number of not always easily discernable, situational cues. 
According to Ramstead et  al. (2016), both kinds of affordances may be socially 
constructed. Hence, an affordance may be changed either by altering the ecological 
context (underpinning potential environmental affordances of the natural type) or 
human behavior (underpinning potential environmental affordances of the conven-
tional type). Thus, affordances may be shaped and vary in relation to enculturation 
and social influence.

Human Behavior

Like for any other biological being, human behavior is – at least partly – guided by 
certain biological needs that need to be met in order to survive, including eating, 
drinking, sleeping, and seeking shelter (Sheldon, 2004). Each of them is ultimately 
related to reproductive success, that is, survival of the species. However, beyond 
individual evolutionary conditions, humans are characterized by a set of universal 
social motives (Tomasello, 2009, Tomasello et al., 2005). Sheldon (2004) proposes 
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that these social motives can be organized around three major themes—autonomy, 
competence, and relatedness. Similarly, Hogan (1982) posits the importance of the 
needs to “get along” and “get ahead”. These needs provide humans with the motiva-
tion and ability to socially negotiate and solve complex problems (Tomasello et al., 
2005) giving rise to a level of socially distributed cognition (Hutchins, 1995).

Beyond these basic aspects of human nature, it has been suggested that human 
behavior is guided by two complementary sets of cognitive processes, sometimes 
referred to as system 1 and system 2 (Kahneman, 2011). System 1 cognitive process-
ing is implicit, automatic, effortless, relatively fast, and involves parallel process-
ing of large amounts of information. When the environment presents long-standing 
recurrent problems, specialized cognitive networks evolve to handle task specific 
inputs and generate particular solutions (Geary, 2005; Geary & Huffman, 2002; 
Tooby & Cosmides, 1992). Functionally specialized local networks respond auto-
matically to domain-relevant information (Frith and Frith, 2008). In contrast, system 
2 cognitive processing is explicit, conscious, controllable, effortful, relatively slow, 
and involves serial processing of relatively small amounts of information (Frith & 
Frith, 2008). This explicit processing is – at least to some extent – accessible to 
voluntary regulation and control (depending, for instance, on individual differences 
related to meta-cognition, MacDonald, 2008). System 2 processing thus denotes our 
ability to potentially sidestep our own local affordance-induced behavioral inclina-
tions based on reasoning, or more explicit cultural conventions and values (Clark, 
2006). We often carry with us such cultural conventions even when we face a con-
text potentially affording a different behavior (Han & Ma, 2015).

Ecological Context

Culture can be conceived as the solution to the basic life conditions of a group. Once 
a group conventionalizes a set of practices conceived as a “good enough solution”, 
they are likely to become relatively stable, with change being incremental, even if 
alternatives are available (Argote et  al., 2000; Chang et  al., 2011; Cohen, 2001). 
Each group’s solution is different from another’s due to differences in the histori-
cal and ecological contexts in which each group exists—the physical environment, 
resources available, social factors, and types and size of family relations and com-
munities. This implies that even though specific cultural solutions to basic problems 
might seem haphazard, they are often ecologically motivated and once instantiated, 
they are likely to remain and become rooted in norms and conventions, yielding a 
very particular set of practices.

Because different cultures exist in different ecological contexts, cultures differ in 
the specific contents of their meaning and information systems (Boyd et al., 2011). 
Cultural differences in meaning and information systems can be observed in two 
broad aspects of culture—the objective or explicit elements of culture, and the sub-
jective or implicit elements (Kroeber & Kluckhohn, 1952/1963; Triandis, 1972). 
The former refers to material culture—architecture, urbanism, utensils, and the like, 
while the latter refer to the cognitive aspects of culture.

The notion that the ecological context influences cognitive-cultural affordances is 
supported by several lines of evidence. Ecological-level factors such as population 

1387Integrative Psychological and Behavioral Science (2023) 57:1383–1401



1 3

density (Way & Lieberman, 2010), climate (Van de Vliert, 2004,, 2006; Van de 
Vliert et al., 2004; Van de Vliert & Janssen, 2002), and affluence (Triandis, 2001; 
Kashima & Kashima, 2003) most likely affect cultures because different groups 
need to create different solutions in order to adapt to their specific ecological con-
texts. Groups in areas with high population density, harsh weather, and low resource 
availability will evolve different solutions than groups with low population density, 
mild weather, and high resource availability. These different solutions produce dis-
tinct cultural niches (Matsumoto, 2007, Laland & O’brien,, 2011).

Conceptualization of the Environment

One of the functions of human cultures is to give meaning to its social complexity 
(Matsumoto, 2007). Human culture is thus a meshwork of meaning and information, 
shared by a group and transmitted across generations, that allows the group to meet 
basic needs of survival, coordinate socially to achieve a viable existence, transmit 
social behavior, pursue happiness and well-being, and derive meaning of life.

While affordances refer to the interdependency of organism and environment, that 
is, how our behavior is shaped bottom-up by the larger ecology of the physical and 
cultural environment, conceptualization refers to the way we mentally construe the 
world in a more ‘top-down’ fashion (Barsalou, 2015). Humans naturally conceptual-
ize their surroundings based on recurrent practices and commonly accessed knowl-
edge. These conceptualizations assist us in quickly applying the same actions and 
knowledge in similar or familiar situations, but their entrenchment can also poten-
tially prevent us from discovering or developing new ways of perceiving, under-
standing, and solving problems (Interaction design foundation, 2002). Conceptual-
izations are organized sets of information and relationships between things, actions, 
and thoughts that are stabilized in the human mind in recurrent encounters with 
some environmental stimuli (Slobin, 1987). A single conceptualization can struc-
ture a vast amount of information and is a way for our cognitive system to structure 
an infinite stream of continuous experience in a more manageable set of categories 
and relations (Lakoff, 2008; Lakoff & Turner, 2009). As these conceptualizations 
are elicited more or less automatically, the process can also unnoticeably obstruct 
alternative and perhaps more fitting representation of the situation or prevent us 
from seeing a problem in a way that would otherwise enable a new problem-solving 
strategy (Duncker, 1945).

People often differ in their conceptualizations of the same environmental struc-
tures, relations and affordances, based on their history of interactions with the physi-
cal, social, and linguistic environment (Barsalou, 2015). Members of cultural groups 
are thus found to share certain conceptualizations based on their common cultural 
and linguistic history, which leads to what one could call “cognitive-cultural con-
ceptualizations” (Tylén et  al., 2013). Several studies have suggested that environ-
mental factors can motivate subtle differences in conceptualizations that become 
gradually entrenched over time through mechanisms of cultural transmission. Exam-
ples include cultural and linguistic differences in how we parse up the color space in 
basic color terms (Brown and Lindsey, 2004; Regier et al., 2016), linguistic sound 
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inventories (Everett, 2013, 2017; Maddieson & Coupé, 2015), spatial relations 
(Nölle et al., 2020; Majid et al., 2004; Levinson, 1996), or event structure (Chris-
tensen et al., 2016; Malt et al., 2008; Majid et al., 2008).

Although most explicitly concerned with social interchange, once developed, cul-
tural practices permeate all aspects of behavior and come to guide and constrain per-
ceptions and behaviors across a variety of situations even outside the social realm. 
The impact of culture on aspects of group membership, relationships and innova-
tion, thus has downstream influences even on seemingly unassociated cognitive 
processes related to, for instance, low-level attention, visual search and judgments 
(Henrich et al., 2010). In other words, culture come to shape the way people experi-
ence their environment. There is a rich body of research in visual perception, spatial 
cognition, attention and spatial navigation strategies, which seem to be potentially 
modulated by urban characteristics (e.g., Robinson & Pallasmaa, 2015; Zeisel et al., 
2003; Wells et  al., 2007; Kaplan et  al., 1998; Kaplan & Kaplan, 1983; Hollander 
& Foster, 2016; Foo et  al., 2005). As a meaning-making framework, culture both 
constrains and enables perception and reasoning (Nisbett & Norenzayan, 2002). 
Culturally appropriate situations seem right; culturally inappropriate situations seem 
wrong or off-key (Triandis, 2007). These effects are dynamic and situated and can 
be studied systematically in priming experiments evoking cultural frames (Markus 
& Oyserman, 1989; Oyserman et al., 2009). People are thus sensitive to cues as to 
which cultural mindset is situationally relevant (e.g. an individualistic or collectivis-
tic mindset, Oyserman, 2015). When contextually evoked, a mindset influence how 
ambiguous situations are perceived by activating an associative network of con-
structs (Oyserman, 2017).

Beyond directly observable links between material structure and human behavior 
is the intangible concept of value. Most of our emotional relations to our environ-
mental surroundings belong to this implicit level of cognition (Mesquita, 2003). An 
individuals’ sense of preference for - or rootedness in - an environment over others 
is an example of this (Clark & Uzzell, 2005). These emotional dimensions are exam-
ples of an automatic system 1 response elicited not alone by material affordances, 
but also by the personal and social history within a space. Rootedness refers to 
unconscious sense of place and the most natural and unmediated kind of individual 
place bonding, a feeling of unreflective security and comfort in a particular loca-
tion (Stegner, 1992). Several urban studies have examined the concept of “home” 
and “neighborhood”, which provides an individual with a secure point of significant 
spiritual and psychological attachment (e.g., Alinam et  al., 2017; Pirbabaei et  al., 
2016; Comstock et al., 2010; Walker & Ryan, 2008; Lewicka, 2005).

In addition, the feeling of pleasure and beauty can be considered as environmen-
tal affordances (Grahn & Stigsdotter, 2010) because they reflect an assessment of 
the environment in terms of its compatibility with human needs and purposes, which 
affects effective human functioning in the settings (Kaplan & Kaplan, 1989). We can 
explore the environmental affordances and attributes through preference research to 
learn about those that are more important and meaningful to people. Over the last 
four decades a large experimental literature has been conducted on preferences and 
some have focused on affordances in urban settings as the predictor of preference 
(e.g., Payne et al., 2002; Clark & Uzzell, 2005; Kyttä, 2004; Min & Lee, 2006).
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Thus, human cultures prescribe meanings to situational contexts, and because 
human social life is complex, the myriad of situational contexts in which individ-
uals exist is associated with a myriad of cultural meanings. The meanings of the 
various situational contexts create expectations for normative behaviors, that is, the 
behaviors that a member of a culture experience as implicitly expected and appropri-
ate in certain situational contexts (see Goffman, 1959). There are many examples 
of culturally-distinct behaviors. For instance, some cultures have stronger divisions 
between, for example, the public and private sphere, and members of such cultures 
regulate their behaviors much more in public than in private (Kaya & Weber, 2003). 
The regulating effect of public settings may be due to the fact that being in public is 
associated with the cognitive representation of a reputation that one has to “manage” 
(Frith & Frith, 2007, Baumeister, 2005; Tomasello, 2009). Thus, people watch what 
they do because they are concerned about how they will be judged by others. This 
concern is also likely activated in the mirror effect—the fact that individuals often 
regulate various aspects of their behavior when they imagine themselves as others 
see them (Mor & Winquist, 2002). Other examples address more locally constrained 
contextual differences in signaling behavior between national groups (e.g., Krieg, 
2020; Hanel et al., 2018).

Thus, cultural differences in the meaning attributed to situational contexts have 
the implication that there are also differences in the specific role expectations asso-
ciated with situations across cultures. While the situational context provides the 
general scripts of behavior, cultures adjust those scripts according to their context-
specific frameworks (Matsumoto, 2007).

An Operational Model of the Human‑environment Interaction

In daily life, people continuously update or even form new cognitive-cultural con-
ceptualizations as they encounter different situations with their contextual affor-
dances. There is ample evidence that people acquire culturally-distinct conceptual-
izations from exposure to local affordances (Richerson & Boyd, 2005; Slobin, 1987; 
Majid et  al., 2004; Levinson & Levinson, 2003). While some of this evidence is 
descriptive and correlational, there are also several laboratory experiments on cul-
tural priming that provide causal evidence for influences of affordances on contex-
tualized CBEs. For example, priming individuals with specific cultural affordances 
altered behavioral performance during tasks that required causal attribution (Hong 
et  al., 2000), memory recall (Morris & Mok, 2011), or spatial navigation (Nölle 
et al., 2020).

Furthermore, studies suggest that activity in certain areas of the brain varies as a 
function of recent access to specific cognitive-cultural affordances or knowledge (Sui 
& Han, 2007; Chiao et al., 2010; Tylén et al., 2016). The findings indicate that both 
long-term and short-term cultural experiences influence the brain activity involved 
in multiple mental processes, and provide evidence for interactions between spe-
cific mental cognitive-cultural conceptualizations and environmental affordances. 
Together, the findings suggest that our conceptualizations of the environment are not 
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biologically determined, but acquired through experience and thus highly sensitive 
to culturally contextualized affordances.

Just as our conceptualizations of the surroundings are influenced by the affor-
dances of the surrounding environment, the affordances themselves are not static 
but continuously constituted, reinvented and changed through our cultural practices 
and the material traces they leave behind in the environment (Latour, 1996; Tylén & 
McGraw, 2014; Tylén et al., 2016). The interaction between conceptualizations and 
affordances allows the development of culturally-specific affordances and provides a 
contextual basis for cognitive, behavioral and emotional acculturation (Zuo & Han, 
2013; Cao et al., 2015).

While the influence of cultural affordances on our conceptualizations belong to 
the faster timescales of online interaction and cognition, the continuous adaptive 
change of affordances mostly unfolds in a more incremental way on slower time-
scales. Socio-cultural conventions, traditions, and practices along with their support-
ing material structures, are generally more durable, but are constantly affected by 
processes at the faster times scales of human interaction. Some of these changes 
are subtle and emerge from the interaction of many factors. Others are the product 
of more deliberate acts of creativity and innovation, or imports of conventions or 
developments from other societies (Wager, 1981). New social values can thus mod-
ify environmental affordances and are thereby transmitted from one generation to 
the next.

A Cognitive‑cultural Causal Loop

Cultural contexts influence our behaviors, for instance, through socially transmit-
ted cognitive-cultural affordances, conceptualizations, and norms. These, in turn, are 
themselves products of human activity and are embodied in material culture belong-
ing to different timescales of evolution. In an attempt to descriptively capture these 
circular dynamics, we propose a cognitive-cultural looping model (illustrated in 
Fig. 2). It posits that cognitive-cultural affordances (e.g. in an urban environment) 
are picked up by individuals and diffused in a population through formation of 
shared beliefs, behavioral and emotional practices (CBEs). The resulting local prac-
tices can potentially again affect conceptualization processes, with the consequence 
of absorbing and stabilizing new cognitive-cultural expectations that shape future 
encounters with the environment. The modified CBEs thus come to shape the con-
ceptualizations that guide individuals’ cognition, behavior and emotion and can lead 
to modification of the concurrent sociocultural and material environments providing 
individuals with new environmental affordances.

On the behavioral plane, a local cultural contextualization may implicitly prime 
certain choices. In other words, our behavior is partly shaped by moment-to-moment 
adaptations to cues from the surrounding environment. In the field of urban stud-
ies, it has been observed how affordances in the urban environment influences and 
constraints the behaviors and interactions happening within it. However, at the same 
time, aspects of the environment are themselves incrementally modified by the con-
tinuous activities and transactions within them.
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An illustrative example of the circular nature of such dynamic systems is the 
phenomenon of desire-lines. As a pedestrian - for more or less incidental reasons 
- decides to cross a green area taking a particular route, she leaves a temporary 
trail consisting of grass pressed down under her feet. Another, pedestrian heading 
in the same direction might in principle pick any other path over the same green 
area, but the faint path already laid out possibly has an immediate attraction prim-
ing the second pedestrian to take the same route and thus reinforce it. As this pro-
cess is repeated, a more durable path emerges (see Fig.  1). And new pedestrians 
might now perceive the path as normative: this is the “appropriate” route to take. 
The example illustrates how local behavior on faster time scales of situated action 
can come to shape more permanent material structures that - in turn - govern future 
behavior and action and motivate cultural conceptualizations (Helbing et al., 1997, 
Tylén et al., 2016). Similar dynamics are thought to guide more explicit examples of 

Fig. 1  An example of desire lines diverging from the designed paths, generated by cyclists and pedestri-
ans across the grass of public parks, Copenhagen (photo by Dorato & Lobosco, 2017)

Fig. 2  Illustration of cognitive-
cultural looping mechanism of 
urban space conceptualization. 
Abbreviations: CBE, Cognition-
Behavior-Emotion  
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urban design. Here the urban designer might design structures that in a similar vein 
embody and reinforce existing latent conceptualizations in the culture without being 
fully aware of this.

As we discussed above, complementary constraints on human behavior comes 
from cultural conceptualizations, social norms, and material affordances, belonging 
to different time scales and characterized by different degrees of flexibility. In order 
to map these interrelationships and their dynamics, the cognitive-cultural looping 
model proposes a human ecology connecting three levels of organization affecting 
and shaping human cognition, behavior and emotion: (i) the fast time-scale of situ-
ated human CBEs, (ii) an intermediate time-scale of conceptualizations and social 
norms going beyond the here-and-now, and (iii) the time scale of slowly-evolving 
material culture and its affordances (Fig. 2).

When approaching the dimension of flexibility and processes of change, we 
notice some nuances to the model: As we have seen in previous sections, although 
cultural conceptualizations belong to an intermediate time scale and generally 
change rather slowly at the population level, they are still rather flexible at the indi-
vidual level and can be primed in situated behavioral contexts. Social norms, on the 
other hand, are often deeply entrenched, robust, and less susceptible to influences or 
manipulation. Interestingly, however, despite their durable and material anchoring, 
material affordances are – at least in principle - malleable through design, and thus 
in some sense more directly manipulable than social norms.

Urban Design in the Context of the Cognitive‑cultural Looping Mechanism

As we discussed above, modification to the material affordances can happen bottom-
up, as new activities evolve that are not already accommodated by the structure of 
the environment and thereby excerpt pressure for changes to regain “congruence” 
or “fit” (Lang, 1987, Gehl, 1987). They can also happen top-down. An illustra-
tive case of the interaction between situated human behavior, cultural conceptual-
izations and material affordances can be found in the design of streets. Streets and 
their sidewalks, the main public spaces of a city, are its most vital organs (Jacobs, 
2016). Their physical structure potentially reveals interesting cultural differences 

Fig. 3  a: (left) street with integrated space for vehicles and pedestrians, Stockholm (photo by Kodransky, 
2009) b: (right) street with segregated space for vehicles and pedestrians, Vancouver (photo by Krueger, 
2011)
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in the conceptualization of urban life and signals a particular conceptualization of 
the perceived role of the street. In a cultural setting where the public space is often 
conceived of as a meeting place for social interaction, the street’s design features 
incorporate a shared surface and the use of streetscapes including on-street park-
ing to restrict vehicle dominance (see Fig. 3a). The purpose of this structure is to 
create ‘rest and play’ areas to enhance liveability and improve sense of community 
(Karndacharuk et al., 2014). A very different design of a street environment is seen 
in Fig. 3b, evoking different connotations and conceptualizations in terms of the role 
of the street space. Rather than a meeting place, the physical structure is motivated 
by a transition and circulation principle. The purpose of this structure is to improve 
street traffic quality through separation of vehicles and pedestrian and the use of traf-
fic signs and road marking which reduces the potential social interactions of pedes-
trians by limiting the activity space.

In other words, the material affordances embody a very different conceptualiza-
tion of the societal and functional role of the street and how it interacts with users. 
How did this come about? While the physical design of streets could seem to be 
a salient starting point, this material change is motivated in other cultural changes 
preceding it. The urban designer is thus often not the ones “inventing” cultural 
changes, but are rather recognizing and responding to them by adjusting the mate-
rial space to better support the socio-cultural and cognitive reality. However, as the 
emergent new conceptualization of street activity finds increasing material expres-
sion, it is reinforced by those physical constraints and feedback into, and stabilize 
the conceptualization.

The suggested cognitive-cultural looping mechanism gives prominence to the 
dynamic features of human-environment interactions that allow continuous changes 
of cognitive-cultural affordances, conceptualizations and situated CBEs. The cogni-
tive-cultural mechanism proposes cultural and cognitive modifications of concep-
tualizations and environmental affordances along different timescales, and this has 
important implications for understanding the role of environmental design, espe-
cially urban design. As the basis of human-environment interactions, urban design 
bridges the gap between current and culturally appropriate situations by providing 
the context for formation of CBEs according to the community culture. The pro-
posed mechanism predicts that the modification of environmental affordances will 
potentially affect cognitive-cultural conceptualizations. Meanwhile, cognitive-cul-
tural conceptualizations are a source of activity with the potential to modify the con-
temporary cognitive-cultural affordances in urban environment.

Through the cognitive-cultural mechanism, urban design intends to create and 
promote cognitive-cultural affordances to elicit culturally appropriate CBEs, while 
discouraging or even suppressing events that lead to culturally inappropriate CBEs. 
Importantly, an understanding of the relevance of CBE-eliciting affordances in 
terms of the cognitive-cultural mechanism renders the design process more transpar-
ent. Approaching events as derived from cognitive-cultural mechanisms makes the 
subsequent CBEs comprehensible and through the effects of antecedent designs, the 
urban designer may render certain CBEs prevalent and others rare.
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Conclusions

Grounded in ecological psychology and embodiment theory, this conceptual 
investigation integrates insights from cognitive science and urban design in a 
new epistemological framework intended to guide researchers and practitioners 
in urban design. Central to the framework is the assumption of a dynamical reci-
procity between humans and the environment (rather than a mechanistic subject-
object relation) constituted by a deep and continuous dialectic exchange between 
processes unfolding on different timescales. More specifically, we suggest that 
professional practices in urban design can be productively informed by awareness 
of dynamic relations between material affordances, cultural-cognitive conceptu-
alizations, and human situated CBEs. Such an epistemological framework may 
enable professionals to consider cognitive affordances that affiliate people with 
culture as an essential context of urban design in the broad aim of redirecting 
urban processes into more sustainable trajectories.

In line with what has been presented above, urban forms not only facilitate the 
‘functions’ or ‘demands’ for which they have been created, but inevitably also 
embeds cognitive and emotional meaning. In this sense, urban design is a profes-
sional practice where the central material, spatial form, is a medium that ‘mold’ 
the life of the city. Hence, the designer’s implicit and explicit decisions about 
what is made manifest in public space through the structuring of spatial form, has 
a direct impact on people’s daily experiences and emotions, and in extension also 
on the development of our expectations and appraisals.

The crucial point for urban design is that the set of affordances that a person 
cognizes in these processes are shaped through urban design, both by way of who 
and what is present and who and what is absent by making it or not making it 
part of public space. What a person encounters in public space is, in this sense, 
not simply something given but something that has evolved, either as traces left 
behind by past CBE practices or through processes of deliberate design. In this 
regard, the potential of this much-needed alternative epistemological framework 
for sustainable urban design is difficult to ignore.

This study has taken a step towards mapping the complex relationship between 
human behavior, cognition and the urban environment, and illustrates the possible 
role of urban designers in not only guiding human behavior but also cultural con-
ceptualizations through the design of urban environments. Future research should 
seek to test the proposed model and examine the impact of material affordances 
on cognitive-cultural processes, and, in turn, how these are motivated in concep-
tualizations of urban environments.
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