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ABSTRACT

As retail formats and consumer behavior continue to evolve, contemporary retail 
environments have become multifunctional spaces that support experiential, social, 
and operational activities. Large-scale, warehouse-style retail formats intensify spatial 
complexity, particularly under high-density conditions where users’ spatial perception 
and movement behavior are heightened. Drawing on servicescape theory, behavioral 
setting theory, and proxemics, this study develops an analytical framework to examine 
the relationships among personal space, circulation behavior, and environmental 
stimuli in a high-footfall retail setting. Empirical observations were conducted in 
the food court of a hypermarket in the Zhonghe District of New Taipei City, Taiwan. 
The space is segmented into five functional areas, including ordering counters, 
queueing areas, seating areas, beverage and condiment stations, and recycling areas. 
Employing non-participant observation and behavioral mapping, pedestrian flows 
were documented across weekday and weekend lunch and dinner periods at 15-minute 
intervals. The results show that weekend crowd density significantly increases spatial 
congestion, with circulation conflicts concentrated at the queueing zone in front of the 
ordering counters, beverage and condiment stations, and recycling areas. To maintain 
interpersonal distance, customers frequently detour or reverse direction, which reduces 
circulation efficiency. Based on these findings, the study proposes circulation strategies 
including a zigzag one-way guiding route, centralized placement of recycling areas, and 
buffer zones at critical intersections. This study demonstrates the interdependence of 
physical environments, psychological perceptions, and behavioral patterns, providing 
practical and theoretical guidance for circulation design in high-density commercial 
environments.
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INTRODUCTION

In contemporary consumer society, commercial spaces have evolved 
beyond sites of commodity exchange to become environments that support 
experience, emotion, and social interaction. With the increasing prevalence 
of large-scale, warehouse-style hypermarkets, consumers’ spatial use and 
movement behavior have changed accordingly.

Within hypermarkets, food courts function as important post-shopping 
destinations that integrate rest, social interaction, and consumption. However, 
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as high-density open-use spaces, food courts frequently experience queue 
congestion and intersecting circulation paths during peak periods, which 
can disrupt customer experience and reduce spatial fluidity and operational 
efficiency. Understanding how spatial configuration and circulation planning 
shape user behavior under high pedestrian volumes is therefore essential for 
both design and management practice.

This study examines the food court of a hypermarket located in the 
Zhonghe District of New Taipei City, Taiwan. Drawing on consumer space 
and servicescape theory, the study employs non-participant observation and 
behavioral mapping to analyze variations in pedestrian flow across different 
time periods and to identify relationships between spatial bottlenecks and 
customer behavior patterns. Based on these empirical findings, the study 
proposes circulation optimization strategies aimed at improving spatial 
efficiency and enhancing customer experience.

LITERATURE REVIEW

Consumer Space, Servicescape, and Proxemics

Consumer behavior studies highlight situational and environmental factors as 
key influences on spatial perception and behavior (Sandell, 1968). Consumer 
space is understood as a socially and culturally constructed context that 
carries emotional meaning and supports the fulfillment of user needs (Sack, 
1988). Spatial design elements such as layout, visual guidance, and seating 
configuration shape users’ perceptions and behavioral responses. This 
relationship is captured in Kotler’s (1973) concept of atmospherics, which 
frames environmental qualities as strategic tools that influence emotional 
responses and consumption tendencies.

Building on this perspective, Bitner’s (1992) servicescape framework 
conceptualizes the physical service environment as an integral component 
of the service experience, influencing users’ cognitive, emotional, and 
physiological responses through ambient conditions, spatial layout and 
functionality, and signs and artifacts. Proxemics theory further explains 
behavioral adaptation in spatial contexts by identifying culturally conditioned 
interpersonal distance zones (Hall, 1959, 1966). In high-density commercial 
and dining environments, compression of personal space during activities 
such as queueing often triggers discomfort and compensatory movement, 
highlighting the need to align circulation design with psychological comfort 
thresholds to maintain spatial efficiency and service quality.

Circulation Design and Planning

Circulation design serves as a key interface between spatial configuration 
and user behavior, influencing movement efficiency and service performance. 
Effective circulation supports wayfinding through clear spatial organization, 
environmental cues, and spatial cognition, facilitating the formation of 
cognitive maps and reducing disorientation (Arthur & Passini, 1992; Passini, 
1984). In dining environments, circulation design must balance customer 
movement and service operations through simple, adequately sized, and 
directionally consistent paths, with clear separation between customer, 
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service, and back-of-house routes to minimize interference and congestion 
(Lee, 2011; Shieh, 2020). Circulation performance depends on users’ 
behavioral responses under real conditions, making empirical observation 
necessary to examine actual movement paths and interaction nodes in high-
density dining environments.

Behavioral Mapping Theory

Behavioral mapping, introduced by Ittelson et al. (1970), is a non-intrusive, 
observation-based research method for examining the relationship between 
human behavior and spatial environments through systematic recording of 
real-time space use. It is effective for capturing movement patterns, activity 
distribution, and behavioral responses in situ, revealing how users interact 
with environmental conditions (Cosco et al., 2010; Bahillo et al., 2015). 
The method is grounded in behavioral settings theory and affordance 
theory. Behavioral settings theory conceptualizes behavior as the outcome 
of interaction among individuals, physical environments, and standing 
patterns of behavior within specific spatial and temporal contexts (Barker, 
1963). Affordance theory explains how environments provide action 
possibilities that are perceived and realized differently depending on users’ 
abilities and experiences (Gibson, 1986), with affordances understood as a 
graded and dynamic process ranging from potential to utilized and shaped 
forms (Kyttä, 2002). By integrating these concepts, behavioral mapping 
enables the spatial representation of behavior-environment interactions and 
provides an appropriate analytical framework for examining movement 
paths, stopping nodes, and interaction nodes in high-density dining 
environments.

METHODOLOGY

Research Scope

Large-scale warehouse-style hypermarkets are characterized by high 
operational efficiency, open layouts, and substantial customer volume, and 
have become a representative form of contemporary retail space in Taiwan 
since the late 1990s.

This study examines the food court of a hypermarket located in the 
Zhonghe District of New Taipei City, one of the highest pedestrian-volume 
sites in northern Taiwan. The site provides an appropriate setting for 
observing space use and circulation behavior under high-density conditions. 
Through systematic observation and behavioral mapping, this study analyzes 
the food court’s spatial configuration and circulation planning to identify 
usage trends and propose circulation optimization strategies for improved 
spatial efficiency and flow.

Observation Method

Structured, non-participant observation was employed to document customer 
behavior and pedestrian flow patterns in a hypermarket food court, with the 
researcher entering the site as a regular customer.
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Observations were conducted on a weekday (Wednesday) and a weekend 
day (Saturday) during lunch (11:00–13:30) and dinner (17:30–19:30) 
periods, yielding four observation sessions. Data were recorded at 15-minute 
intervals, with increased frequency during peak congestion or unexpected 
events. 

Observation items were documented using a structured recording form 
(see Table 1), including movement direction, stopping nodes, queue formation 
and waiting conditions, seating availability, and recycling area usage. The 
data were analyzed using behavioral mapping to visualize pedestrian flow 
paths and hotspot distributions, providing an empirical basis for circulation 
planning and spatial optimization.

Table 1: Overview of observation recording form design (compiled by the authors).

Observation 
Items

Recorded Content Recording 
Frequency

Purpose

Basic 
information

Date, day of week, weather, 
observation period

Before each 
session

Control environmental 
conditions

Queueing 
and waiting 
conditions

Queue end location (Zones 
A–C), estimated count, and 
average waiting time

Every 15 
minutes

Analyze pedestrian density 
and congestion levels

Hotspots and 
behavioral 
events

Queue jumping, reverse 
movement, lingering, or 
hesitation behaviors

Real-time 
recording 
of time and 
location

Identify circulation 
conflict node

Seating and 
recycling area 
status

Available seating count and 
queue length at recycling 
areas

Every 15 
minutes

Evaluate turnover 
efficiency of seating and 
recycling areas

OBSERVATION RECORDS AND RESULTS ANALYSIS

Overall Environment and Spatial Configuration of the Food Court

The food court examined in this study is located at the front of the main 
checkout area of the hypermarket, positioned between the shopping cart 
circulation corridor and the exit gates. It serves as the primary stopping 
node for customers after completing the shopping process and is designed as 
an open-plan space. The user population in this area is diverse, comprising 
family units, older adults, and solo diners.

The overall space can be divided into five main subareas: the ordering 
counter area, the queueing area, the dining area, the beverage and condiment 
area, and the recycling area (see Figure 1). The circulation design begins at 
the point where customers enter the food court after checkout and proceeds 
sequentially through queueing, food pickup, dining, and recycling, forming 
a one-way circulation path with multiple nodes. While this configuration 
supports basic operational efficiency, intersections and overlaps in pedestrian 
flow are still observed during peak periods.
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Figure 1: Floor plan of the hypermarket food court. (Drawn by the authors).

The ordering counter area includes four service counters, with a relatively 
wide queueing zone located in front. Above the counters, illuminated menu 
lightboxes display food items using bilingual signage, including pizza, hot 
dogs, salads, and beverages. This area functions as the major circulation 
core of the food court and becomes particularly congested during weekend 
peak dining periods. In these instances, queue spillover frequently extends 
into adjacent circulation paths, disrupting movement and causing temporary 
bottlenecks.

The dining area is divided into two sections. One section contains eight 
rectangular tables, each accommodating up to four users, while the other 
consists of twelve standing-height round tables designed for short-duration 
dining. This spatial arrangement accommodates different usage needs. The 
beverage and condiment stations are situated along the wall to the right of 
the ordering counters, comprising four self-service beverage dispensers, two 
condiment dispensers, and one onion dispenser. As a required passage point 
after food pickup, this area experiences frequent overlap between queueing 
and dining-related movement paths, creating a high-density circulation 
conflict node. The recycling area is located to the right of the dining area 
and is equipped with multiple waste sorting bins and a tray return station. 
Customers are required to return trays and utensils before leaving the space.

Overall, the food court is characterized by an open layout and dense 
pedestrian movement, with a spatial configuration that supports service 
efficiency under high-density conditions. However, during peak periods, 
extended queueing and circulation overlap around the beverage and 
condiment area remain prominent.

Observation Results and Analysis

Behavioral mapping was applied to examine pedestrian flow patterns and 
circulation conditions in the hypermarket food court across weekday and 
weekend lunch and dinner peak periods. The observation focused on queue 
length, waiting time, behavioral hotspots, and seating and recycling area 
usage.



A Behavioral Observation on Spatial Configuration and Circulation Planning� 95

Based on spatial configuration and queue expansion patterns, the area 
from the ordering counters to the dining area was divided into three 
observation zones: Zones A, B, and C (see Figure 2). Zone A, directly in front 
of the ordering counters, served as the primary queueing and pedestrian 
concentration node, while Zones B and C reflected lateral and longitudinal 
queue expansion during peak periods.

Figure 2: Delineation of queue observation zones A–C. (Drawn by the authors).

Weekday Lunch Period (October 1, 11:30–13:30)

During weekday lunch, pedestrian volume remained stable, and circulation 
remained smooth. Queueing was concentrated in Zone A, with approximately 
10–20 customers and an average waiting time of 2–3 minutes. Three of the 
four ordering counters were in operation. After 12:00, seating areas reached 
full capacity, with lower turnover at seated tables and higher turnover at 
standing tables, indicating a preference for short-duration dining.

Weekday Dinner Period (October 1, 17:30–19:30)

Pedestrian volume during weekday dinner was slightly higher than at lunch 
but remained manageable. Queue length increased to approximately 10–24 
customers in Zone A, while waiting time remained at 2–3 minutes. Seating 
areas reached full capacity after 18:00, with average dining durations of 
10–15 minutes. Overall circulation remained stable, with no pronounced 
conflicts observed.

Weekend Lunch Period (October 11, 11:30–13:30)

During weekend lunch, pedestrian volume increased markedly, and overall 
crowding was substantially higher than on weekdays. Queueing remained 
concentrated in Zone A, with approximately 21–29 customers and waiting 
time extending to 4–7 minutes, despite all four ordering counters being in 
operation. Short-term queueing at the onion dispenser intersected with Zone 
A around 11:45 and 13:00, resulting in localized circulation overlap (see 
Figure 3).
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Figure 3: Circulation intersection between the onion dispenser queue and Zone A. 
(Drawn by the authors).

The user population during this period was dominated by family units 
with longer dining durations. The dining area reached full capacity from 
approximately 11:45 onward, with lower turnover at seated tables and 
higher turnover at standing tables.

Weekend Dinner Period (October 11, 17:30–19:30)

The weekend dinner period represented the most congested observation 
session. Average queue length exceeded 40 customers and increased to over 
60 between 18:00 and 18:50, with waiting times extending to 15–25 minutes. 
Queues expanded from Zone A into Zones B and C (see Figure 4), indicating 
sustained pedestrian accumulation.

Figure 4: Extension of the queue from Zone A into Zones B and C. (Drawn by the 
authors).

After 18:00, the beverage and condiment area became a major bottleneck, 
requiring customers to detour or cross primary circulation paths. The 
recycling area also experienced congestion due to spatial constraints and 
dispersed bin placement. During peak periods, service staff were observed 
moving through dense pedestrian flows to clear recycling stations, indicating 
limited separation between customer and service circulation (see Figure 5).
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Figure 5: Service staff moving through dense pedestrian flow during peak congestion.

Analysis and Comparison

Table 2 summarizes pedestrian flow observations across weekdays, weekends, 
and different time periods in the hypermarket food court. Synthesizing 
results from the four observation sessions, pedestrian flow patterns exhibit 
clear temporal variation and recurring structural bottlenecks. Although the 
space is organized around a one-way circulation logic intended to support 
service efficiency, circulation performance deteriorates as pedestrian density 
increases.

Table 2: Comparative summary of pedestrian flow observations (compiled by the 
authors).

Time Period Average 
Queue Length 
(Persons)

Average 
Waiting 
Time (Min)

Key Bottleneck Locations Circulation 
Characteristics

Weekday lunch 15 2.5 Zone A Stable flow

Weekday 
dinner

17 2.5 Zone A Slight increase, 
orderly flow

Weekend lunch 25 5.5 Zone A and onion 
dispenser

Localized overlap

Weekend 
dinner

53 20 Zones A–C, beverage and 
condiment, and recycling

Severe congestion

Comparative analysis indicates that congestion consistently concentrates 
at three locations. Zone A functions as the primary queueing node and reaches 
the highest density during peak periods, where queue extension frequently 
intersects with adjacent movement paths. The beverage and condiment area 
requires lateral crossing of primary circulation routes after food pickup, 
producing frequent overlap and short-term stopping. The recycling area 
is spatially constrained and located near standing dining zones, leading to 
circulation overlap during disposal activities.

From a behavioral mapping perspective, the open layout and limited 
circulation guidance prompt adaptive behaviors such as detouring, temporary 
stopping, and reverse movement under crowded conditions. During weekend 
dinner peaks, such behaviors were particularly evident, further reducing 
circulation fluidity (see Figure 6). These responses align with the proxemics 
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theory proposed by Hall (1966), which suggests that individuals adjust 
movement patterns in high-density environments to maintain acceptable 
interpersonal distances. Overall, the findings indicate that while a one-way 
circulation concept is present, its effectiveness is constrained under high-
density conditions due to unclear guidance, overlap between customer and 
service flows, and the absence of buffer zones. These issues form the basis 
for the circulation optimization strategies proposed in the following section.

Figure 6: Illustration of reverse and intersecting circulation paths during peak periods. 
(Drawn by the authors).

Circulation Optimization Design

Based on the observation results, this study proposes a circulation optimization 
design for the hypermarket food court that reorganizes customer and service 
staff movement to reduce overlap, improve flow segregation, and introduce 
buffer spaces to support smooth circulation during peak periods (see Figure 7).

Figure 7: Proposed circulation optimization design for the food court. (Drawn by the 
authors).
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The existing customer circulation relies on parallel, free-form queueing 
at multiple counters, which often results in queue extension into adjacent 
areas and circulation overlap. The proposed design replaces this with 
a single-route zigzag queue guided by stanchions, forming a unified 
entry and exit. Customers proceed through the zigzag queue and access 
any available counter at the front, then turn toward the beverage and 
condiment area. This configuration maintains orderly flow within a limited 
space and reduces queue intersection. The beverage and condiment area is 
also realigned to run parallel to the primary circulation path, minimizing 
lateral crossing.

To address congestion near the dining and recycling areas, dispersed 
recycling bins are consolidated into a single linear arrangement to shorten 
disposal paths and reduce reverse movement. A buffer zone is introduced 
between the dining and queueing areas to separate customer circulation from 
service operations. Service staff movement is redirected along this buffer 
zone, enabling clear segregation between customer and operational flows 
and reducing circulation conflict during peak use.

CONCLUSION

This study investigated the spatial configuration and circulation conditions 
in a hypermarket food court using non-participant observation and 
behavioral mapping, and proposed circulation optimization strategies based 
on empirical findings. Although the space is designed around a one-way 
circulation logic and service efficiency, peak-period use reveals persistent 
congestion due to high pedestrian density, circulation overlap, and limited 
buffering capacity.

Observations indicate that the open-plan layout, inadequate visual 
guidance, and absence of buffer zones lead to frequent detouring and reverse 
movement under crowded conditions. Dispersed recycling bin placement and 
the absence of clear separation between customer and service staff circulation 
further intensify pedestrian conflicts and bottlenecks. To address these 
issues, this study proposes the following strategies: a single-route, Z-shaped 
queue guided by stanchions with a unified entry and exit; realignment of 
the beverage and condiment area to run parallel to the primary circulation 
path; centralized recycling placement; and the introduction of buffer zones 
to improve flow segregation and circulation efficiency.

Clear temporal differences were observed between weekdays and weekends. 
Weekday circulation remained relatively stable, while weekend peaks were 
characterized by extended queues, increased dwell time, and greater spatial 
load, particularly among family units. The proposed circulation strategies are 
expected to mitigate peak-period congestion and improve spatial efficiency 
under peak conditions.

Future studies should empirically evaluate the proposed strategies through 
post-implementation observation, user perception surveys, and pedestrian 
flow simulation to further validate their effectiveness.
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