Pre prints.org

Article Not peer-reviewed version

Food Service Spatial Pattern After
the Emergency of Online Retail

Chairul Maulidi ~ , Adenantera Dwicaksono , Adiwan Fahlan Aritenang , Haryo Winarso
Posted Date: 23 August 2023
doi: 10.20944/preprints202308.1639.v1

Keywords: online retail; platform; restaurant; café; food service; spatial pattern.

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3097387
https://sciprofiles.com/profile/1803922

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 August 2023 d0i:10.20944/preprints202308.1639.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Food Service Spatial Pattern after the Emergency of
Online Retail

Chairul Maulidi *2*, Adenantera Dwicaksono !, Adiwan F Aritenang ! and Haryo Winarso !

1 School of Architecture, Planning and Policy Development, Bandung Institute of Technology.
2 Department of Urban and Regional Planning, Brawijaya University.
* Correspondence: c.maulidi@gmail.com.

Abstract: The popularity of online retail is followed by decreasing transactions at shopping centres. Leisure
and companionship trips to restaurants and cafés are replacing the frequency of intra-urban shopping trips.
Several studies demonstrated a notable trend in urban commercial areas, wherein functionality has shifted
from shopping centres to primarily focused on restaurants and cafes. Leisure and companionship places in the
urban south have greater diversity than formal restaurants and cafés. This article employs a comprehensive
framework to examine the categorization of restaurants and cafés in the urban south, referred to as food
services. This study aims to investigate the spatial pattern of food service in Surabaya and ascertain whether
there is a concentration of all food service variants around existing shopping centres. This research employs
the POI of food service units gathered through web scraping from Google Maps. Applying the k-means cluster
analysis demonstrates that the spatial pattern of food services is categorized into several distinct clusters. This
article discloses five types of urban spaces characterized by varying compositions of food service variants
within them. These spaces include the city centre, sub-city centre, areas along main roads, residential
neighbourhoods, and peri-urban areas.
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1. Introduction

The proliferation of internet technologies and digital platforms has expedited online retail
integration into everyday life. Digital platforms, in the form of peer-to-peer technology, serve as
infrastructure that enables the convergence of several entities to exchange information, showcase and
provide goods and services, conduct transactions, and arrange for the delivery of services [1]. Digital
platform-based marketplaces enable consumers to engage in online retail, providing the convenience
of buying from homes [2—4]. Consumers can shop without physically visiting commercial areas [4,5].
The Platform system is further enhanced by integrating blockchain and geolocation technology,
enabling the real-time monitoring of online payment transactions and logistics [6,7]. The rising
popularity of digital platforms has led to a decline in the frequency of daily trips to city centres [8—
11]. Those impact demalling in several countries, namely Britain, Belgium, France, Japan, and North
America [12-15]. Retailers strategically adjust to evolving consumer buying behaviours by relocating
their stores closer to residential areas [16]. This relocation strategy enables them to enhance their
desirability due to the reduced delivery cost to consumers [8,17].

Following the advent of online retail, it has been observed that restaurants and cafes are now
attracting more intra-urban trips than retail shopping [18-21]. In response to the burgeoning
popularity of this emerging lifestyle, property mall owners have adjusted their offerings by
increasing the number of restaurants and cafés available within their commercial properties.
Restaurants and cafes play a crucial role in sustaining the vibrancy of malls [22-25]. This phenomenon
results in a shift in the role of urban commercial centres, transitioning from mostly retail shopping
hubs to restaurants and cafes [26,27].

As they increasingly supplant retail shopping as crucial components of commercial centres,
understanding the features of restaurants and cafés is significant for studying urban economic
dynamics amid the rise of online retail. European studies examine how restaurants and cafés
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populate commercial centres in city and sub-city centres [16,20,26]. The urban south has diverse
restaurants, cafes, and formal and informal forms, such as neighbourhood food stalls, roadside stalls,
coffee shops at crossroads, and hawkers [28]. Considering the context of the Urban South's
informality, this study aims to reveal the spatial patterns of restaurants, cafés and other such activities
after the emergence of online retail. Unlike previous studies that framed their studies on restaurants
and cafés [20,26], this study applies a broader frame, namely food service.

Food service is the business of serving food and beverages, which are purchased outside the
home, but can be consumed outside or inside the home [29]. A diverse variant of food services can
be observed in the urban south. These include fine dining, fast-casual dining, fast food, casual-style
dining, cafes, coffee shops, and stalls. Fine dining is characterized by the provision of tailor-made
culinary offerings, an ambience that fosters a sense of luxury, and a personalized service experience
by the chef [30]. Fast-casual dining refers to a chain restaurant with a limited menu selection and aims
to deliver efficient service through the assistance of waitstaff [31]. Fast food restaurants are
characterized by their specialized menus, typically limited in variety and prepared and served fast
[32]. Casual-style dining offers a selection of speciality cuisine in generous portions [30]. Café is a
type of establishment that provides a refined setting for the consumption of coffee, characterized by
a carefully curated interior ambience. A coffee shop is a designated simple place where individuals
can consume coffee, typically inside confined seating areas like small booths. A stall is a type of food
service establishment, typically a pushcart or a non-permanent tent [28,33]. Coffee shop and stall
usually grow ribbons on the roadside. Their existence often supports the vitality of urban space. They
attract people to trip in urban, but their presence in zones with limited road capacity tends to cause
traffic jams and disturb public space [33]. Given the informal nature of food service in the urban
south, this article considers it necessary to understand the spatial pattern of all types of food service
amidst the increasing role of food service for intra-city movement after the emergence of online retail.
The concept presented in this article is a novel addition to prior research that framed the function of
established shopping centres only concerning restaurants and café. This article proposes that after
the emergence of online retail, all variants of food services clustered around established shopping
centres.

The study was conducted in Surabaya City, the second-largest metropolitan city in Indonesia,
with the highest e-commerce penetration rate in Indonesia in 2017 [34]. The following section
discusses data collection methods for various forms of food service and analysis methods to reveal
the variety of food service spatial patterns over urban space. The third section discusses the diversity
of food service spatial patterns with the previous studies

2. Materials and Methods

The primary objective of this study is to elucidate the spatial distribution of diverse food service
activities within Surabaya City. The official documentation contains the restaurants and cafes list, but
informal dining is usually undocumented. Nevertheless, by utilizing geotagging technology inside
the Google Maps platform, individual business units can add their business detail to ensure visibility
to wide consumers. This technology precisely detects the business's location and seamlessly
integrates with other service-oriented enterprises on the digital platform. The business unit data on
Google Maps is consistently maintained and updated. Such data facilitates the real-time analysis of
urban life, introduces novel approaches to urban government, and serves as the foundation for
conceptualizing and implementing cities that are more efficient, productive, open, and transparent
[35]. Hence, this study employs the micro-data Point of Interest (POI) of food service units listed on
the Google Maps platform. The phases of research implementation are delineated as follows:

2.1. POI Food Service Data Collection

POI food services business units are collected through web scraping on the Google Maps
platform. The web scraping process utilizes tools such as the 'Instant Data Scrapper' add-ons
compatible with the Google Chrome browser. These tools are employed with the keywords' restoran,
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cafe, warung kopi.” The data obtained from web scraping is structured in tabular form, comprising
several attributes, i.e., location coordinates, name, address, kind, and operational time.

2.2. Clasifying Food Service Types

This step involves classifying food service data into distinct categories: fine dining, fast-casual
dining, fast food, casual-style dining, café, coffee shop, and stall variants. The process is approached
through four distinct methods. One possible method is categorizing the data based on the
information in the 'type attribute' obtained through web scraping. The second method involves filling
in the unspecified 'type attribute’ by referencing the term attached to the unit name. For instance, the
terms' warung, depot, rumah makan’ are classified as casual-style dining; and the term ‘warkop’ is
classified as a coffee shop. The third methodology involves the examination of names that explicitly
denote franchise restaurant chains. Fast food categories include well-known establishments like
McDonald's (McD), Kentucky Fried Chicken (KFC), and Pizza Hut (PHD). The fourth possible
approach is evaluating the type attribute based on the similarity of criteria. The criteria were
formulated under supervised learning by deliberately selecting specific examples. The sample
selection is predicated upon the inclusion of renowned individuals that undeniably epitomize a
particular category, followed by an analysis of the similarities in attributes within each respective
category. The inspection findings suggest that there is a similarity in the operational hours of each
variant, as follows:

¢  Fine dining: open at midday (11.00 am or 12.00 pm)

e  Fast Casual Dining: open at 10.00 am

e  Fast food: open at 10.00 am

e  Casual Style Dining: open at 8:00 am or 9:00 am

e  Café: open on 09.00 am

e  Coffee shop: open 24 hours

e  Stall: open half day, morning to noon or afternoon to evening,.

Fast-casual dining with fast food and casual-style dining with café have similar operating hours.
When discerning between the two options proved challenging for a particular business unit, we
employed visual aids such as photos and menus available on the business unit's official website to
provide clarification. This clarification technique was exclusively employed for select business units
that presented challenges in classification using the preceding four methodologies.

2.3. Typological Analysis of Spatial Patterns

The amalgamation of food service variants determines the classification of urban spatial units.
The analysis used the non-hierarchical k-means cluster analysis technique. The K-means clustering
technique is utilized to partition data elements into 'k’ clusters to maximize the similarity within each
cluster while minimizing the similarity between different clusters [36]. The K-Means method is the
most regularly employed and straightforward clustering technique. The K-Means algorithm is
frequently employed due to its capacity to cluster substantial datasets, enabling rapid computation
efficiently. It facilitates data distribution analysis by initializing centroids and determining the extent
of data inside each cluster. This study utilizes the K-means clustering analysis technique in the Jamovi
open-source software [37].

The process of cluster analysis involves several key steps. Firstly, determine the optimal number
of clusters. This step involves selecting the appropriate clustering algorithm and evaluating different
criteria, using the elbow method to identify the most suitable number of clusters for the given dataset.
Once the optimal number of clusters has been determined, the next step is calculating the centroids.
Centroids represent the central points of each cluster and are computed based on the attributes or
features of the data points within each cluster. This calculation is typically performed using the mean-
values formulas. After calculating the centroids, the subsequent step is to describe the characteristics
of each cluster. This step involves analyzing the attributes or features of the data points within each
cluster and identifying the common patterns or traits that define each cluster. Finally, once the
characteristics of each cluster have been identified, it is essential to label the clusters accordingly.
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Labelling involves assigning labels to each cluster based on their distinguishing characteristics. These
labels can provide valuable insights and facilitate the interpretation and understanding of the cluster
analysis results. The final phase of the study involves cartographically representing the spatial
distribution of each cluster category on the map of Surabaya.

3. Results

3.1. Shopping Retail in Surabaya

Surabaya is the second largest metropolitan city in Indonesia, after the capital city of Jakarta.
The urban area originated during the 13th century[38], serving as a hub for commercial activities and
a strategic stronghold in the present-day Tanjung Perak district. The locality saw significant
development and transformed into a retail hub featuring modern markets such as Pasar Turi and
Pasar Atom, ITC Mega Shopping Mall, and Jembatan Merah Plaza. During the 18th century, Surabaya
had significant growth southward, presently referred to as the Tunjungan district [39]. This
expansion established landmarks such as Tunjungan Plaza, Pasar Blauran, BG Junction, and WTC
Mall. During the 19th century, the development of Dutch homes in the southern part of what is now
known as the Wonokromo district [39] resulted in the establishment of the Modern Market
Wonokromo, Royal Plaza, Marvel City Mall, and Ciputra World. During the 20th century, Surabaya
had significant urban expansion towards the western and eastern parts. This expansion was
facilitated by constructing the eastern ring road and toll road in the western part of the city [40]. In
1991, a retail centre emerged in the eastern part of Surabaya, specifically in the Kertajaya district. This
retail complex, Galaxy Mall, is conveniently situated close to two campuses, Airlangga University
and the Sepuluh November Institute of Technology. The expansion of trade centres persisted,
encompassing Plaza Marina and Pakuwon City Mall. In 2005, a new commercial complex emerged
in the western part of Surabaya, specifically situated on the border of Dukuh Pakis and Wiyung
district. This development included the Pakuwon Mall and Lenmarc Mall. The City of Tomorrow
Mall shopping centre has also been established in the Ahmad Yani district, located at the southern
end of Surabaya.

Shopping Centre:

1. Jembatan Merah Plaza
2. Tunjungan Plaza

3. Galaxy Mall

4. Ciputra World

5. Pakuwon Mall

6. CITO Mall

Figure 1. Existing land use and prominent shopping centres in Surabaya.

The surge in the prevalence of online retail in Surabaya, as well as other urban areas across
Indonesia, has been seen since the year 2015. The proliferation of digital platform applications in e-
commerce has significantly expedited the adoption of online retail, mainly through utilizing
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marketplace dan mobility platforms integrated into smartphones. The phenomenon of platform
mobility in Indonesia can be seen as the process of network accumulation [41]. They initially address
mobility needs in areas lacking public transportation by reorganizing informal modes. In urban areas
characterized by lenient regulation, digital platforms can diversify their services by venturing into
additional sectors [42,43], including last-mile delivery services, food ordering, and electronic
financing. In 2020 the central government implemented regulations about the pricing standard for
online transportation services, measured in rupiah per kilometre.

According to a poll conducted by Google in 2017, Surabaya emerged as the city in Indonesia
with the highest number of online retail consumers [34]. Following the proliferation of online retail
platforms, there has been a noticeable decrease in the occupancy rate of shopping centres in Surabaya.
Between 2018 and 2019, there was a decline in the occupancy rate, which decreased to 77% and 75%,
respectively. During the Covid-19 pandemic, a further fall was observed in the rate, which reached
71.5% [44,45]. Conversely, Surabaya's restaurant and café industry experienced notable expansion
over the same years. During the fiscal year 2018-2019, the restaurant business unit experienced a
growth rate of 20%, while the café segment witnessed a growth range of 15-20% [44]. This observation
suggests that enhancing food services operations in European cities is also occurring in Surabaya.

3.2. Spatial Distribution of Surabaya Food Service

Scrapping was undertaken in January 2022, following a period of 8 years during which the
ecosystem platform gained significant popularity in Surabaya. The collected POI data on food
services in Surabaya reveals 51,176 units. Seven distinct variants of food services can be defined based
on their characteristics. Fine dining restaurants consist of 46 units, fast-casual dining restaurant has
70 units, fast food has 179 units, casual-style dining restaurant has 15,785 units, coffee shops have
3,692 units, and stalls have 25,588 units. The distribution pattern of the location of each food service
variant is illustrated in Figure 2.

R

. TAMBAKOSO WILANGUN -

(c) fast-casual dining (d) fast food
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Figure 2. Food services spatial distribution in Surabaya.

The most significant concentration of food services is in two specific areas: Unit 49 Tambak Oso
Wilangun, a location for 540 food services, and Unit 123 Tambak Wedi, which accommodates 541
food services. These establishments primarily consist of coffee shops and casual-style dining. Based
on the classification of distributions, it is possible to identify two distinct categories. The first sort of
dispersion is characterized by its wide distribution throughout the city, encompassing casual-style
dining, coffee shops, and stalls. Specific locations exhibit a notable concentration of unit 49 on the
boundary of Tambak Oso Wilangun and Sambikerep districts, renowned for its casual-style dining.
Unit 93 Wonokromo stands out for its abundance of coffee shops, while Unit 91 Tanjung Perak
contains the highest number of stalls. The second category is characterized by a clustering tendency,
when businesses typically gather in multiple locations, including fine dining, fast-casual dining, fast
food, and café settings. The concentration of high-end dining establishments is observed in nearby
areas of Unit 83 Dukuh Pakis and Unit 105 Wonokromo. The concentration of fast food can be
observed in three specific locations: Unit 103 Tunjungan, Unit 61 Dukuh Pakis-Wiyung border, and
Unit 138 Kertajaya. Cafes are concentrated in the city centre, Unit 103 Tunjungan and Unit 105
Tunjungan-Wonokromo border.

3.3. Food Service’s Spatial Pattern Typology

The k-means clustering analysis result, as presented in Figure 3a, demonstrates seven distinct
cluster types. Figure 3b presents the mean values and demonstrates each cluster's prominent food
service variant. Cluster 1 exhibits a comparatively limited quantity of food services compared to the
other types of clusters. The predominant variant of food services within this cluster encompasses
casual-style dining and coffee shops. Cluster 2 lacks a distinct character due to its comparatively low
number of food services compared to other cluster types. Cluster 3 exhibits a higher concentration of
cafés compared to the remaining clusters. The prevalence of fast-casual dining within the food service
industry primarily characterizes Cluster 4. Cluster 5 exhibits a higher prevalence of fine dining
establishments and cafés than the remaining clusters. Cluster 6 has similarities to Cluster 2 in that it
lacks a prevailing mean value across all categories of food services. However, the primary food
service within this cluster is the stall type. Cluster 7 exhibits a moderate level of food services on
average. The highest mean values are observed in the casual-style dining and coffee shops.
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Figure 3. The optimal number of clusters (a) and Plot of means across clusters (b). FD: fine dining;
FCD: fast casual dining; FF: fast food; CSD: casual style dining; C: café; CS: coffee shop; S: stall.
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Figure 4 shows the categorization of each cluster type based on their distinct characteristics.
Cluster 1 is primarily characterized by casual-style dining and coffee shops and is labelled as the
Casual Cluster. Cluster 2 is characterized by a lack of food services called the Non-Foodservices
Cluster. Cluster 3 is primarily characterized by cafés, collectively forming the Café Cluster. Fast
casual dining establishments predominantly characterize Cluster 4, therefore earning the designation
of the Fast-Dining Cluster. Cluster 5, the Dining & Café Cluster, is primarily characterized by
premium dining and cafes. Cluster 6 is characterized by a limited number of food services,
predominantly consisting of stalls, thereby earning the designation of the Stall Cluster. Cluster 7 is
primarily characterized by the prevalence of fast food establishments and coffee shops, therefore
earning the designation of the Fastfood Cluster.

Cluster :

I c1: Casual

[] ¢2: Non-Foodservices
I c3:Cafe

271 c4: Fastdining

Bl c5: Dining & cafe
[ cé:Stall

[] c7: Fastfood & Coffeeshop

Figure 4. Spatial pattern of food service clusters.

4. Discussion

The trend of online retail operations through digital platforms has been prevalent for about a
decade. Dolega [20] asserted that the advent of online retail has significantly influenced the decrease
in the frequency of shopping trips. Coutinho [12] highlighted that the decrease in commercial
activities within shopping malls led to demalling in several global urban areas. In order to sustain
their vibrancy, shopping malls often strive to increase the number of restaurants and cafes they
feature.

To date, no empirical evidence indicates a reduction in the frequency of shopping trips within
Surabaya. Nevertheless, Surabaya had a decrease in the vibrancy of shopping centres and a
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simultaneous rise in the presence of café restaurants after the surge in online retail in 2015. Between
2017 and 2019, there was a significant decline of 71.5% in the occupancy rates of retail shopping
establishments located within commercial centres. During the same time frame, there was a notable
rise of 20% in the number of cafes and restaurants [44,45]. In response to the need for resilience in
shopping malls, retail stores have relocated from these establishments, subsequently supplanted by
the emergence of restaurants and cafes. The case study conducted in the UK reveals that both the city
core and sub-centres are predominantly occupied by restaurants and cafes [20,26]. In more
comprehending the finding, this research elucidates that various categories of café-restaurants do not
uniformly aggregate around the existing shopping centre.

This article discloses five distinct urban spaces characterized by varying compositions of food
service variants within them. These spaces include the city centre, sub-city centre, areas along main
roads, residential neighbourhoods, and peri-urban areas.

City centres typically contain commercial districts known for hosting clusters of high-end dining
restaurants and cafes. Figure 4 displays the units 103-Tunjungan and 105-Wonokromo. The space
between the two units is currently utilized by a collection of café clusters, including units 104, 115,
and 116. The Tunjungan and Wonokromo districts serve as the city centre. The present locale was
established during Dutch colonialism in the 19th century, serving as a leisure hub containing
numerous structures of heritage buildings. Fine dining and cafés are typically located close to
commercial hubs and hotels [46,47], creating an atmosphere of prestige and exclusivity [48]. This
locational pattern resembles the one described by Singleton et al. [49], wherein the city centre can
sustain its vibrancy as a hub for leisure trips due to the distinctive ambience of the old town.

Fast-casual dining clusters characterize sub-city centres. Two shopping malls exhibit this
clustering pattern. The first one is located in Unit 61-Wiyung, where Pakuwon Mall is situated. The
second one is on Unit 138-Kertajaya, where Galaxy Mall is located. Pakuwon Mall, situated in the
western part of the city, is a prominent shopping complex created in a mixed-use format. It is
strategically located amidst a lavish residential community, offering a combination of retail spaces
and apartments. The Galaxy Mall is situated in the city's eastern part, surrounded by middle-class
residential areas and in proximity to two prominent campuses that cater to the younger demographic.
Both of these sub-city centres share the characteristic of being situated near residential
neighbourhoods.

The area along the main road and surrounding shopping centres tend to be a location for the
concentration of fast food restaurants and coffee shops. According to Zhou [50], fast-food restaurants
are often popular places for family leisure activities. It is more advantageous for these establishments
to be situated in conveniently accessible places to residential areas [51], specifically inside the outer
tier of the current shopping complex [50]. The rationale behind selecting this location resembles that
observed in Surabaya, where fast-food restaurants are strategically situated along major
thoroughfares and close to commercial hubs. However, it can be observed that in the context of
Surabaya, indicators suggest a correlation between the number of clusters and the characteristics of
the respective neighbourhoods. The number of fast food clusters around the western sub-city centre
is comparatively lower than in the eastern centre. The different scales of fast food restaurant clusters
around the two sub- city's central areas might indicate the social dynamics prevalent within their
surrounding community, as posited by Cachinho [52] and Thornton [32]. The lifestyles of the middle
class and young individuals exhibit a greater exposure to fast food restaurants than those of higher
economic classes.

The casual-style dining and coffee shop clusters are often situated within residential areas.
Casual-style dining establishments were primarily characterized by their utilitarian nature [30]. The
dining often accommodated in confined spaces, at the front of the house, garages, and shophouses.
The observed pattern aligns with the findings in China, where platform-dependent casual restaurants
tend to disperse spatially [53]. At the same time, peri-urban environments are characterized by the
prevalence of food service stalls. Stall clusters are commonly seen between residential land use and
undeveloped land use. This situation diverges from the urban north like the UK, wherein the
interface space accommodates many restaurants and cafés [54].
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5. Conclusion

Accommodating food services has been recognized as a viable option for mitigating the adverse
effects of declining shopping centre activities resulting from the rise of online retail. The provision of
food services is a compelling factor that has the potential to draw visitors to urban business hubs.
Given the observed dynamics, it is evident that the provision of food services will play a pivotal role
in shaping the spatial organization of the urban's retail hierarchy in the following years. This article
analyses the spatial distribution of several food service clusters in a southern city with a high
concentration and examines these clusters' positioning with the area's existing land uses. The case
study Surabaya demonstrates that shopping centres in the city centre exhibit distinct clustering
patterns compared to those in the sub-city centres. The research findings indicate a pronounced trend
towards a spatial distribution of food services in the city centre, focusing on fine dining restaurants
and café. Conversely, the sub-city centre tends to concentrate on fast-casual dining restaurants. Fast
food restaurants congregate close to major thoroughfares and in the outer layer of existing shopping
centres.

Lastly, this study promotes further investigation about not all extant shopping centres
established as sites for food services clusters, suggesting that specific commercial centres may be
suitable for developing food services clusters while others may not. Among the previously
mentioned establishments, specific retail complexes, namely those located in Tanjung Perak district
(unit 102) and Ahmad Yani district (unit 108), do not exhibit the same level of prominence as the two
primary commercial centres situated on the western and eastern part of the city. Therefore, it is
recommended that additional research be conducted to gain a comprehensive understanding of the
factors influencing the viability of shopping hubs after the rise of online retailing.
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