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ABSTRACT

The purpose of this study is to investigates the effect of SMEs’ digital transformation efforts in 020 platforms
on customer engagement. This study focuses on digitalization, which is a practically viable phase for SMEs
using 020 platforms among the three digital transformation stages (digitization, digitalization, and digital trans-
formation). This study specifically categorizes digital transformation efforts into three categories: information
diversity, responsiveness to customers, and the degree of functional use. To analyze the impact of these efforts
on customer engagement, we conducted a zero-inflated negative binomial regression using the dataset provided
by Naver SmartPlace, a representative 020 platform in South Korea. The results present that the positive relation-
ship between these aforementioned factors and customer engagement. Thus, this study demonstrates that utiliz-
ing 020 platforms can be an effective strategy for SMEs that lack the resources to achieve a successful digital
transformation.

Keywords: Digital Transformation, 020 Platform, Small and Mid-sized Enterprise (SME), Digitalization, Naver
SmartPlace

I . Introduction

The development of ICT and dynamic social and
industrial environments have forced companies to
execute digital transformation (Verhoef et al., 2021).
Digital transformation (DX) is the use of new digital
technologies, such as social media, mobile devices,

analytics, or embedded devices, to enable major busi-
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ness improvements, such as enhancing customer ex-
perience, streamlining operations, and creating new
business models (Fitzgerald et al., 2014). Many com-
panies in various countries have invested significant
amounts of money to achieve DX. The investment
in DX is expected to increase further, reflecting the
growing interest in DX. DX investment in 2018 has
already reached about $1.3 trillion (Forbes, 2018),
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and $6.3 trillion is expected to be invested between
2022 and 2024 (IDC, 2021). Despite such huge invest-
ments, most companies find it difficult to perform
successful DX and achieve practical results (Forbes,
2018). Researchers are also becoming highly inter-
ested in various perspectives of DX, such as the DX
strategy (Fitzgerald et al., 2014), consumer relation-
ships in DX (Piccinini et al., 2015), and literature
reviews on DX research (Nadkarni and Priigl, 2021).

However, most previous studies on DX have ana-
lyzed its effectiveness, mainly targeting large compa-
nies (Nadkarni and Priigl, 2021), and few studies
have focused on the DX of small and medium-sized
enterprises (SME) (Li et al., 2018b; Matarazzo et
al, 2021). An SME refers to a company that is privately
owned, operated by a small number of employees,
and has comparatively low sales (Xiong and Qureshi,
2012). To fill this research gap, we focus on the
DX of SMEs, analyze their effects on SMES’ customer
engagement (CE), and address these research ques-
tions: (1) Does the information diversity in 020
platforms affect SMEs” CE? (2) Does the degree of
functional use in 020 platforms affect SMEs’” CE?
(3) Does the responsiveness to customers in 020
platforms affect SMEs’ CE? Research on the DX of
SMEs has been conducted for several reasons. First,
the nature of SMEs is entirely different from that
of large ones. Therefore, SMEs require different man-
agerial and theoretical approaches (Blili and
Raymond, 1993). For example, SMEs should partic-
ipate in a third-party platform for successful DX,
considering their limited resources and capabilities
(Li et al., 2018b). Second, SMEs play a critical role
in the national economies of most countries. Hence,
SMEs’ DX is an important issue for the national
economy (Altman and Gabriele, 2013). SMEs globally
constitute the majority of global enterprises and con-
tribute to employment, regional economic growth,

and GDP growth (Turner et al, 2010). In most OECD
countries, SMEs account for more than 50% of GDP
(ILO, 2014), and in South Korea, they account for
approximately 87.9% of employment and 99.9% of
the number of enterprises. (National Statistics Office,
2014). Third, DX offers more opportunities for SMEs
than large companies (Blili and Raymond, 1993).
Specifically, DX provides SMEs with significant op-
portunities to develop entirely new high-value prod-
ucts and services, add value to existing products and
services as well as to existing activities, and reduce
costs (Li et al., 2016).

Nevertheless, it is not easy for SMEs to prepare
for the DX (OECD, 2021). To successtully implement
DX, companies must reinvent themselves from exist-
ing business processes, human resources, and culture
to new business models and revenue streams, which
require huge investments from a long-term per-
spective (CIO, 2021; Forbes, 2018). As customers
tend to choose companies with high digital capa-
bilities, the DX is a critical agenda without those
(Verhoef et al., 2021). Despite resource restrictions,
SMEs can effectively implement DX by leveraging
020 platforms (Min and Kim, 2020). The 020
(Online to Offline) platform is a service that integrates
online and offline commerce to attract online plat-
form users to offline retail stores (Li et al., 2018a;
Pan and Wu, 2020), and the representative 020
platforms are Dianpin in China, Yelp in North
America, and Naver SmartPlace in South Korea. By
adopting the 020 platform, SMEs improved the effi-
ciency of their daily operational activities and success-
fully implemented omnichannel retailing beyond on-
line and offline boundaries. However, few researchers
have studied the performance of SMEs implementing
DX on 020 platforms. For instance, Pertiwi et al.
(2016) describe Indonesian SMEs that leverage 020
platforms to attract more customers regionally and
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nationally.

Meanwhile, DX with new and innovative tech-
nologies increases CE by improving the customer
experience (Davidovski, 2018). Since CE has a pos-
itive effect on firm performance, it has attracted much
attention from researchers (Brodie et al., 2013; Di
Gangi and Wasko, 2009; Thakur and Summey, 2010).
In this vein, this study investigates the effect of DX
efforts on SMEs” CE. For this purpose, we analyzed
13,472 observations from the Naver SmartPlace, a
representative 020 platform in South Korea, as of
June 30, 2021. The zero-inflated negative binomial
regression was used as the research methodology
because of the zero-inflated characteristics of our
dataset.

The remainder of this paper is organized as follows.
Section 2 reviews previous research on DX, focusing
on SMEs and CE as potential outputs. Section 3
presents the research hypotheses based on a literature
review. Section 4 explains the research dataset and
the variables. Section 4 explains the research method-
ology and results. The final section presents a dis-

cussion and conclusions.

II. Theoretical Background

Based on the previous literature and the character-
istics of the O20 platform, this study identified three
digitalization efforts. We adopted firms’ social media
efforts model (Chung et al., 2014), which identifies
firms” social media efforts as intensity (i.e, how many
messages the firm posted on social media sites), rich-
ness (i.e., how much information the firm posts on
social media sites), and responsiveness (i.e., how re-
sponsive the firm is to customer messages on social
media sites). In addition, to attract online platform

users to offline retail stores, the O20 platform pro-

vides information about firms, channels to communi-
cate with firms, and functions to use company services
easily. Thus, this study identified digitalization efforts
as information diversity, responsiveness to custom-
ers, and degree of functional use in the context of
the 020 platform and SMEs.

2.1. Digital Transformation and SMEs

Digital transformation (DX) refers to disruptive
change to reinvent an existing business model in
all respects of firms (Liere-Netheler et al., 2018).
Thus, to achieve successful DX, companies should
conduct DX over a long period from a long-term
perspective. DX can be described in three phases:
digitization, digitalization, and digital transformation
(Verhoef et al., 2021). Digitization, the first phase,
involves transforming analog data into digital in-
formation to reduce costs. However, it is difficult
to consider this phase to be the most pervasive and
fundamental phase of DX because companies only
focus on the cost-saving aspect of DX. In the next
phase, digitalization conceptualizes the effort to en-
hance business processes by utilizing information
or digital technology to increase revenue and reduce
costs. For example, online communication channels,
such as digital mobile applications and social media,
transform interaction with the customers by connect-
ing firms and customers efficiently (Ramaswamy and
Ozcan, 2016). This stage is a prerequisite for success-
ful DX (Verhoef et al., 2021), and many companies
in the DX process have attempted to achieve this
stage. (Hess et al,, 2016). In the last stage, DX refers
to the overall change of a firm to develop its new
business model and seek a different cost-revenue
model from its own existing one (Verhoef et al,
2021). Prior studies on DX have mostly dealt with
the last stage of DX (Agarwal et al., 2010; Li et al,
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2018), which is the same for SMEs (Bouwman et
al, 2019; Guha et al, 2018; Harrigan and Miles, 2014;
Jain, 2015). Previous studies focused on the last stage
of DX asserted that SMEs could achieve DX by spend-
ing more time and resources to overcome technical
challenges and experiment with business models
(Bouwman et al., 2019).

However, in reality, most SMEs are in the first
stage of DX, not in the last stage, and they are mainly
making an effort to enter the second phase, digital-
ization (Guha et al., 2018; Harrigan and Miles, 2014;
Jain, 2015; Korea SMEs & Startups Institute, 2020).
For example, in South Korea, SMEs that use digital
technology accounts for only 15.4%, and digital tech-
nology used by SMEs is mostly limited to online
commerce (Korea SMEs & Startups Institute, 2020).
This is because SMEs suffer from resource constraints
such as a lack of capital, skills, and technical knowl-
edge, which are comparatively abundant in large firms
for successful DX (Pei and Cha, 2015). Accordingly,
SMEs rarely invest in the technology and assets re-
quired for DX (Harris et al., 2008). Tremendous
effort is required for SMEs to pursue DX on their
own (Cosenz and Bivona, 2021). However, by partic-
ipating in O20 platforms, SMEs can achieve the
digitalization stage without much effort (Chen et
al, 2014; Li et al, 2018b). 020 platforms offer diverse
embedded business function tools that can help SMEs
develop new operational capabilities and routines
for DX (Chen et al.,, 2014) and ultimately support
the successful DX of SMEs (Li et al., 2018b). Despite
the promising opportunities presented by such plat-
forms for SMEs, little attention has been paid to
the effect of the O20 platform on SMEs’ digitalization.
Thus, this study aims to fill this gap by investigating
the effect of participating in an O20 platform on
digitalization.

2.2. Customer Engagement and SMEs

Digital technology has reduced information asym-
metry, allowing customers to access information
about products and services more easily than ever
(Reinartz, 2019). With easy access to information,
customers tend to switch to new products or services
more easily (Chalons and Dufft, 2017). As switching
costs to alternate products or services become smaller
for customers, firms are trying to build a firm-custom-
er relationship and create customer engagement (CE)
to improve profitability (Rasool et al., 2020). CE is
defined as a customer’s behavioral manifestations
with a brand or firm focus resulting from motivational
drivers, beyond a simple transactional action (Van
Doormn et al, 2010). The effect of CE has been studied
in an abundant amount of research. Several studies
have revealed that CE not only improves firm per-
formance, such as increasing sales, profits, customer
satisfaction, and customer loyalty (Brodie et al., 2013;
Di Gangi and Wasko, 2009; Thakur and Summey,
2010) but also allows a firm to acquire a sustainable
competitive advantage (Kumar and Pansari, 2016).

However, few studies have investigated whether
SMEs achieve CE through DX. Previous studies at-
tempted to investigate how SMEs can increase CE.
For example, SMEs can drive CE by using digital
marketing tools, such as websites, e-mail, and mobile
applications (Jain, 2015) or harnessing the analytics
and reporting tools provided by social media (Guha
et al., 2018; Harrigan and Miles, 2014). Although
it is plausible to expect that SMEs work on CE to
achieve the previously mentioned benefits of CE,
in reality, SMEs are likely to overlook the importance
of CE because it is about building and sustaining
relationships with customers in the long term
(Thakur, 2018). SMEs tend to plan their business
in a short-term manner, so it is difficult for them
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to understand and realize the actual value of CE
(Ahmad et al., 2012). However, considering the pos-
itive effect of CE on a firm’s performance, CE should
be a strategic business goal of SMEs. Therefore, this
study explores how SMEs can achieve CE through
DX using an empirical approach.

[lI. Hypothesis Development
3.1. Information Diversity

SME:s are required to input business information
to join O20 platforms. The type and depth of in-
formation provided by SMEs depend solely on their
choices (McIntyre and Srinivasan, 2017). The more
information SMEs choose to provide to potential
customers on the platform, the more effort is required
to manage the information afterward. Hence, SMEs
providing more diverse information on the platform
can be assumed to make more efforts to achieve
digitalization than those providing less. Furthermore,
as the amount of information provided by a firm
increases, current and potential customers have more
evidence to make purchase decisions, leading to pos-
itive firm performance (Chung et al., 2014). Previous
research has confirmed that firm-generated in-
formative content has a positive effect on firm
performance. Bai and Yan (2020) show that firm-gen-
erated information on social media positively affects
firm sales and CE. Some research shows that a high
volume of posts on social media sites stimulates in-
novation (Gallaugher and Ransbotham, 2010) and
prompts CE (Miller and Tucker, 2013). Thus, this
study assumes that the more informative content
the SME provides, the higher the cumulative number
of reviews will be in O20 platforms as in the case

of other platforms. We define information diversity

as the amount of information provided by SMEs
on the 020 platform. Accordingly, we derive the
first hypothesis as follows:

HI: The information diversity in O20 platforms
has a positive relationship with the cumulative
number of reviews.

3.2. Responsiveness to Customers

The O20 platform presents an opportunity for
customers to share their experiences publicly on
products or services through reviews. These reviews
are known to have a great influence on other custom-
ers’ purchase decisions (Mathwick and Mosteller,
2017). Therefore, firms use strategies to gain more
customer reviews, and one way to increase the num-
ber of customer reviews is the firm’s responses. For
example, Ye et al. (2010) demonstrate that firm’s
responses significantly and positively affect the vol-
ume of subsequent customer reviews, and the average
review volume increases by 48% after managerial
responses. Furthermore, by responding to customer
reviews, firms can reduce the likelihood of negative
or incorrect assumptions that potential customers
may make based on reviews (Sparks and Bradley,
2017) and create a positive reputation (Lee and Song,
2010). Many studies have confirmed that a firm’s
responsiveness has a positive effect on firm
performance. (Chen et al,, 2015; Sheng, 2019; Strauss
and Hill, 2001). The timing and content of personal
messages responding to customers can increase rev-
enue (Chen et al, 2015). The volume and speed
aspects of online responsiveness have a positive im-
pact on review volume in the community, but the
relationship between the length and the volume of
reviews is not statistically significant (Sheng, 2019).
In the case of complaint e-mails, customer sat-
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isfaction, the likelihood of repurchase, and perceived
company credibility are higher when a customer re-
ceives a reply from a firm than who did not (Strauss
and Hill, 2001). Therefore, we expect responsiveness
to customers on O20 platforms to have a positive
effect on the cumulative number of reviews.
Responsiveness to customers refers to whether SMEs
responded to customers’ reviews on O20 platforms.

Thus, we derive the second hypothesis as follows:

H2: The responsiveness to customers in O20 plat-
forms has a positive relationship with the cumu-
lative number of reviews.

3.3. Degree of Functional Use

Firms can benefit from IT technology that 020
platforms provided by enhancing operational effi-
ciency (Bhargava and Choudhary, 2004). For in-
stance, by adopting digital functions on 020 plat-
forms, such as online booking, ordering, and auto-
mated booking confirmation features, small restau-
rants can improve resource utilization (Wan and
Feng, 2018) and can further enhance operational
efficiency (Wan and Chen, 2019). Specifically, online
booking and ordering systems are known to be effec-
tive in reducing customer waiting times (Bagaskara
et al, 2021). Yelp and OpenTable, representative 020
platforms in North America, provide a simple book-
ing function on online websites that allows customers
to book a restaurant without any contact with the
restaurant’s staff (Dai and Luca, 2016). Naver
SmartPlace, a representative 020 platform in South
Korea, also offers automated booking confirmation
features, in addition to booking and ordering systems
(Naver service center, 2022). The reduction of cus-
tomers’ waiting time from such digital functions has
a positive impact on the likelihood of revisits, revenue

increases, service evaluations, and customer sat-
isfaction (Davis and Maggard, 1990; Houston et al,
1998). Because customer reservations are automati-
cally checked by the system, not by the manager’s
manual inquiry, it is effective in reducing customer
waiting time. In addition to these positive benefits,
the higher the use of these digital functions on online
platforms, the better the firm performance. For exam-
ple, the use of platform-based functions in the online
marketplace increases sales performance (Li et al,
2019). However, platform-based functions require
additional resources and effort to improve the existing
processes (Chircu et al., 2001). Accordingly, more
use of functions on O20 platforms can be assumed
as more effort by SMEs toward successful digitalization.
In other words, SMEs that actively use the business
functions embedded in the 020 platform are putting
more effort into digitalization to achieve business
process optimization and performance improvement.
This also has a positive impact on the cumulative
number of reviews. The degree of functional use
refers to the number of functions that SMEs use
on 020 platforms. Thus, the following hypothesis
was derived:

H3: The degree of functional use in the 020 plat-
form has a positive relationship with the cumu-

lative number of reviews.

[V. Research Context and Variables
4.1. Research Context

We collaborated with Naver, the largest ICT corpo-
ration in South Korea, to investigate the effects of
digital transformation on SME performance. Naver

owns the most prominent online search engine with
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42 million enrolled users, which handles nearly 75%
of web searches in South Korea (Prnewswire, 2020).
Based on the massive traffic volume from its own
search engine, Naver operates various ICT services,
such as 020 platforms, advertising, and e-commerce.
In particular, Naver SmartPlace, an 020 platform
service, offers innovative and competitive business
growth opportunities for SMEs (Kim et al., 2022).
As of 2021, there are 2.1 million offline businesses
registered to Naver SmartPlace.

Naver SmartPlace offers three main functions.
First, business owners can register their business in-
formation on Naver SmartPlaces without any fee.
The business information includes business name,
location, phone number, website address, services
options, opening hours, and notice. Once registered,
the information will be automatically exposed to users
of Naver services or any 3rd party services connected
via Naver APIL, who search for related products or
nearby location information. Second, Naver
SmartPlace offers booking, ordering, and automated
booking confirmation features, thereby reducing the
communication cost of SMEs and the waiting time
of customers. Customers do not need to engage in
in-person communication to confirm reservations.
The reservation request is confirmed via an auto-
mated process once the request is submitted and
does not require manual approval by the manager.
Third, customers can leave reviews on Naver
SmartPlace. They can write reviews only when they
have been proven as actual buyers with a purchase
receipt or Naver booking history. Figure 1 shows
a screenshot of a restaurant registered on the Naver
SmartPlace. Hence, with the huge number of users
and innovative digital functions embedded in the
platform, Naver SmartPlace presents a great context
for research on the effects of digital transformation

on SME performance.

We narrowed down our investigation of SMEs
to restaurants on the Naver SmartPlace. The restau-
rant industry has desirable characteristics for measur-
ing the effects of DX efforts by SMEs on their
performance. First, the restaurant industry is one
of the industries that lagged behind technology in-
novation due to its labor-intensive and low-margin
industry structure (Tan and Netessine, 2020). The
relatively low adoption rate of digital technology by
restaurants allowed us to examine the pure effect
of DX. Second, most of the restaurants in South
Korea are SMEs. Non-SME restaurants account for
less than 0.005% of all restaurants (Korean Statistical
Information Service, 2020b). In South Korea, accord-
ing to the Small and Medium Business Act (Article
2) and the Framework Act on Small Businesses
(Article 2), an SME restaurant is defined as a small
enterprise with less than sales of 1 billion KRW and
five full-time workers and a medium enterprise with
less than sales of 40 billion KRW and total assets
of 500 billion KRW. Third, the restaurant industry
is a critical sector in the retail industry, accounting
for the largest proportion of retail sales among sin-
gle-product groups in South Korea in 2019 (Korean
Statistical Information Service, 2020a). Ultimately,
restaurants are appropriate subjects for this research,
considering the low speed of DX, a high proportion
of SMEs, and their importance in the retail industry.

4.2. Data Collection

This study was conducted at restaurants that regis-
tered Naver SmartPlace, the largest O20 platform
in South Korea. Naver provided the Naver SmartPlace
dataset, including business name, location, type of
business, other business-related information (e.g.,
phone number, menu, website address, service op-

tions, and opening hours), digital functions in use
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(e.g., booking, ordering, automated booking con-
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firmation features), the number of reviews, and the
number of responses to reviews and ratings as of
June 30, 2021. We randomly sampled 14,905 restau-
rants in Gangnam-gu. Gangnam-gu is reported to
have the largest number of restaurants with au-
thorized business licenses (Data Seoul, 2021).

Sampling from Gangnam-gu allowed us to secure
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<Figure 1> Screenshot of Naver SmartPlace business information on O20 platforms, such as loca-
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tion, phone number, menus, website addresses, serv-
ice options, and opening hours. Since, in the context
of Naver SmartPlace, the phone number and location
information are mandatory to use Naver SmartPlace,
we count the amount of information provided by
SME owners into four categories — menus, website
addresses, service options, and opening hours —
as the intensity of the digitalization -effort.
Information diversity ranges from 0 to 4. Next, re-
sponsiveness to customers is operationalized by a
binary variable that indicates whether a restaurant
has responded to customer reviews at least once
(Kumar et al., 2018). If the SME owner has never
responded to customer reviews, the variable would
be 0; otherwise, it would be 1. Finally, for the degree
of functional use, we count the number of plat-
form-embedded functions that SMEs used in three
categories: booking, ordering, and automated
booking. The variables ranged from 0 to 3.

We identify three control variables that may influ-
ence the dependent variable (i.e., CE), which are the
type of cuisine, tenure on the O20 platform, and
ratings. First, since restaurant sales can be affected

by food seasonality, we controlled for cuisine type.

<Table 1> Variable Description

Bujisic et al. (2017) posited that weather factors, in-
cluding temperature, rain, and wind, could affect cui-
sine sales. Since there is a possibility that the number
of reviews may differ depending on weather or season-
al factors for each type of cuisine, we included 20
types of cuisine set by the platform as a control variable.
Second, the number of reviews is likely to be higher
for restaurants that joined the platform earlier than
those that did not. The longer the tenure of SMEs
on the platform, the more chance to respond to the
customer. Thus, it could affect customers to write
more reviews. To control this aspect, we indude restau-
rant tenure on an O20 platform as a control variable.
Third, we controlled for review ratings, which can
indirectly affect the number of reviews. The review
ratings may reflect customers’ perceived quality of
the restaurant (Ye et al, 2014). Additionally, the higher
the rating, the higher the likelihood of purchase
(Anderson and Magruder, 2012; Tamimi and
Sebastianelli, 2015). Hence, we controlled for review
ratings by including the cumulative average review
ratings as of June 30, 2021. <Table 1> summarizes

the definitions and descriptions of these variables.

Construct Measurement

Description

Customer
The cumulative number of reviews
Engagement

Customer’s behavioral manifestations that have a brand or firm
focus, resulting from motivational drivers beyond a simple
transactional action

Information Diversity The number of information provided by

The content quantity that SMEs provide on the 020 platform

SMEs
Responsiveness to | Binary value of whether SMEs have | Whether SMEs have responded to customers on the 020
Customers responded to customer reviews platform

Degree of Functional Use | The number of functions SMEs use

The degree that SMEs use platform-embedded functions on the
020 platform
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V. Research Methodology
5.1. Descriptive Analysis

<Table 2> presents the descriptive statistics of the
variables in our study. Since the ratio of missing values
in our dataset was less than 5%, we excluded any
observations containing missing values according to
the Listwise deletion (Graham, 2009; Schafer, 1997).
Our dataset had two characteristics. First, the dis-
tribution of the dependent variable, CE (ie., the num-
ber of reviews), is positively skewed to the right
(skewness = 8.04) and depicts a large number of out-
liers (kurtosis = 108.17). In general, normality can
be assumed when skewness is within +3 and kurtosis
is within +10 (Kline, 2009). Thus, we dlassified restau-
rants with more than 400 reviews as outliers, which
was 9.6% of the total data. After excluding outliers,
our final dataset contains information on 13,472 res-
taurants, and skewness and kurtosis were dramatically
reduced (skewness = 1.45, kurtosis = 1.32). However,
the result from tests for normality, QQ plot and
Shapiro-Wilk’s W test, showed our final dataset ex-
hibits non-normality. The mean of the dependent
variable (ie., the average number of reviews) is 73.61,
and its range covers from 0 to 399. Second, the dataset
has a high proportion of zero values for each variable

(i.e., zero-inflated data). Observations with zero values

<Table 2> Descriptive Statistics

for the dependent variable accounted for 20.4% of
the 13,472 observations.

In terms of our independent variables, the dataset
shows digitalization of restaurants lags, which is con-
sistent with the results of previous studies (Guha et
al,, 2018; Harrigan and Miles, 2014; Jain, 2015; Korea
SMEs & Startups Institute, 2020). 26.1% of the restau-
rants did not have any information on menus, website
addresses, service options, or opening hours on the
platform. In addition, only 7% of the restaurants re-
sponded to customer reviews, and the average number
of responses to reviews amounted to 0.07. In other
words, 93% of restaurants on the platform never
responded to customer reviews. Over 90% of the
restaurants did not use any platform-embedded func-
tions, and only 81 out of 13,472 restaurants used
all functions - booking, ordering, and automated
booking confirmation.

Regarding our control variables, Korean cuisine
showed the largest proportion (33.7%) among the
20 types of cuisines. The average tenure of the restau-
rants on the platform was 1,532 days, indicating that
restaurants joined the platform in May 2017 on
average. The mean of the review ratings was 3.8
out of 5 stars, and the median value was 44, implying
a left-skewed distribution. Based on the data dis-

tribution, many restaurants had high ratings.

Variable Mean std. Min Max Median
Information Diversity 1.96 148 0 4 2
Independent Responsiveness to Customers 0.07 0.25 0 1 0
Degree of Functional Use 0.19 0.59 0 3 0
Dependent Customer Engagement 73.61 94.64 0 399 30
Type of Cuisines
Control Tenure on Platform 1,531.92 1,295.39 172 8,276 1,270.00
Ratings 3.83 1.49 0 5 435
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<Table 3> Pearson’s Correlation Matrix

Customer Information | Responsiveness to | Degree of Type of | Tenure on Rati
atings
Engagement Diversity Customers Functional Use | Cuisines | Platform &
Customer 1.000 0328 0.195 0.205 0.103 0217 0.284
Engagement
Information 0328 1.000 0233 0276 0.074 0.185 0317
Diversity
Responsiveness to 0.195 0.233 1.000 0.293 0.013 -0.021 0.116
Customers
Degree of
: 0.205 0.276 0.293 1.000 -0.006 0.015 0.136
Functional Use
Type of Cuisines 0.103 -0.074 0.013 -0.006 1.000 0.014 0.064
T
enute on 0217 0.185 0,021 0.015 0.014 1.000 0.071
Platform
Ratings 0.284 0.317 0.116 0.136 0.064 0.071 1.000

Note: all coefficients were statistically significant (P < 0.001).

As a preliminary step to test our hypotheses, we
conducted Pearson’s correlation analysis in <Table
3>. We find a modest positive relationship between
information diversity and CE (r = 0.328, p < 0.01),
information diversity and ratings (r = 0.317, p <
0.01). Namely, it is likely to have high ratings and
more reviews if SMEs upload more various in-
formation to the 020 platform. On the other hand,
contrary to our expectation that the more reviews
or the larger the tenure, the more responses, the
weak or negligible correlations between the remain-
ing variables are confirmed. We also calculated the
VIF (Variance detect

multicollinearity. As every VIF coefficient was under

Inflation  Factor) to

2.5, it was confirmed that there was no multi-
collinearity problem (Allison, 2012; Midi et al,, 2010).

5.2. Zero-Inflated Negative Binomial Regression
Since our dataset is zero-inflated, we considered

two types of statistical models: a zero-inflated negative
binomial (ZINB) and a zero-inflated Poisson (ZIP)

regression model. The Vuong test (Vuong, 1989)
is conducted for statistical model selection (Xu et
al., 2015), and the result confirms that ZINB fits
our dataset (z = 76.31288, p < 0.001) since the Vuong
statistic is upper than 1.96 (Shankar and Mannering,
1997). Thus, the ZINB regression model was used
to analyze the effects of SMEs’ digitalization efforts
on CE. The ZINB regression model is suitable when
the count data depict over-dispersion, an excess num-
ber of zero values also exists, and residuals do not
follow normality (Ridout et al., 1998). The ZINB
regression model includes both a logit model for
predicting the probability of non-occurrence of
events and a count model for predicting the frequency
of events that have occurred (Ridout et al., 1998).
To explain this in more detail in relation to this
study, the logit model serves to predict the factors
affecting the non-occurrence of reviews, and the
count model serves to predict the factors affecting
the number of reviews.

<Table 4> presents the results of the ZINB re-
gression model. The analysis results show that the
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factors that have a significant influence on the
non-occurrence of reviews are tenure on the platform
(B = -272.70232, p < 0.001) and type of cuisine
(B = -0.06035, p = 0.0357). This result indicates
that the longer the tenure of SMEs on the 020
platform, the higher the probability of receiving a
review. In addition, the existence of a review varies
depending on the type of cuisine provided by the
restaurant. In terms of the estimation result of the
count model, the factors statistically significantly re-
lated to CE are all independent variables: information
diversity (8 = 0.21809, p < 0.001), responsiveness
to customers (5 = 0.19670, p < 0.001), and degree
of functional use (8 = 0.09993, p < 0.001). This
result can be interpreted that when data is limited
to restaurants that have received one or more reviews

<Table 4> Results of ZINB regression model

and considering the effect of the control variable:
the number of reviews increases by 21.8% per one
more piece of information they present on the 020
platform; the number of reviews also increases by
19.7% if they respond to customer reviews; 10% per
one more function they use on the O20 platform.
Besides, all control variables were founded that they
have a significant effect on CE: tenure on the platform
(8=001312, p < 0.001), type of cuisine (5 = 002434,
p < 0.001), review rating (5 = 1.04491, p < 0.001).
The longer they use the O20 platform and the higher
the rating they receive, the more reviews SMEs get.
These results show that even SMEs that cannot invest
a lot of resources in DX can achieve the DX effect,
such as increasing CE if they use the O20 platform
to present their own information, respond to custom-

Zero-inflation Model Count Model
(logit link) (log link)
0.01045 0.21809"
Information Diversity
(0.10588) (0.01012)
) -10.53222 0.19670"
Responsiveness to Customers
(46.61695) (0.05024)
0.09097 0.09993"
Degree of Functional Use
(0.24475) (0.02160)
27270232 0.01312"
Tenure on Platform

(36.27796) (0.00108)
Toe of Cuisines -0.06035" 0.02434"
» (0.02874) (0.00205)
) -0.21336 1.04491™

Ratings
(0.11919) (0.01297)
(Intercep 489.66857" -1.41347"
P (78.71737) (0.07804)
-0.60195 "

Log(thet:
ogtheta) (0.01243)

N Zero obs. = 2,746 Non-zero obs. = 10,726

13,472

Note: Dependent variable = Customer engagement (The cumulative number of reviews); *p < 0.05, **p < 0.01, **p < 0.001; Robust standard

errors in parentheses.
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er reviews, or utilize various functions of the 020

platform.

VI. Discussion and Conclusion

This study investigates the effect of SMEs’ DX
efforts on CE on an O20 platform. Based on previous
literature on DX, we focus on digitalization, the sec-
ond phase of DX, which is a practically viable DX
phase for SMEs using the O20 platform. We catego-
rize SMEs’ DX efforts into three categories: in-
formation diversity, responsiveness to customers, and
the degree of functional use. To analyze the impact
of these DX efforts on CE, we conducted a ZINB
regression using the Naver SmartPlace dataset, a rep-
resentative O20 platform in South Korea. Our results
confirm that these factors positively impact CE. Thus,
the results demonstrate that utilizing an O20 plat-
form can be an effective strategy for SMEs that lack
resources.

This study provides the following theoretical im-
plications of digital strategies for SMEs. First, it exam-
ines the digitalization efforts of SMEs on CE, which
lack academic interest compared to large companies.
Previous research on digitalization efforts has focused
mainly on large companies, but SMEs call for different
digitalization approaches because of their limited re-
sources compared to large companies. Second, the
study focuses on the digitalization phase, a feasible
phase that SMEs can achieve by participating in 020
platforms among three DX phases: digitization, digi-
talization, and DX (Verhoef et al., 2021). Prior studies
on the effect of DX did not specify its phase (Guha
et al., 2018; Harrigan and Miles, 2014; Jain, 2015),
so it was not straightforward to conduct an empirical
analysis of the detailed efforts to achieve DX and
the consequences of such efforts. Furthermore, the

literature mainly focuses on digital strategies for the
last phase of DX, which SMEs can rarely achieve
using restricted resources (Guha et al, 2018; Harrigan
and Miles, 2014; Jain, 2015). Therefore, previous re-
search has had limited implications for SMEs. Third,
this study identifies the digitalization efforts of SMEs
on the 020 platform in three categories: information
diversity, responsiveness to customers, and degree
of functional use. This study also empirically proves
the positive relationship between SMEs’ digitalization
efforts on 020 platforms and CE.

This study also has practical implications for prac-
titioners in developing digital strategies. Any SME
with limited resources to implement its own DX
strategy can immediately apply the strategy proposed
in this study. First, it helps increase CE by presenting
basic business information, including menus, website
addresses, service options, and opening hours, on
020 platforms. In other words, SME owners can
increase their CE by providing accurate and rich
information about their business on the 020
platform. Second, this study confirms that SMEs can
enhance CE by responding to customer reviews. This
result is consistent with previous studies that have
emphasized the effect of personalized responses to
customers on social media (Chen et al,, 2015) and
via e-mail (Strauss and Hill, 2001). Therefore, SME
owners should leverage free-offered digital functions
on 020 platforms to communicate with customers.
Third, it is important for firm performance to use
the functions of O20 platforms, such as booking,
ordering, and automated booking confirmation.
SMEs can improve their resource utilization (Wan
and Feng, 2018) and operational efficiency (Wan
and Chen, 2019) using platform-embedded business
functions. Additionally, SMEs can reduce the negative
impact of customer waiting times on the likelihood

of customer revisits, revenue growth, service evalua-
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tions, and customer satisfaction (Bagaskara et al,
2021). SMEs can benefit from digital functions on
020 platforms, which have a positive impact on
their business performance.

Although this study has several implications, there
is scope for further research. First, we measure CE
using the cumulative number of reviews since cus-
tomer engagement intensity can be measured with
the number of reviews (Messner, 2020). However,
CE can be measured in other various ways. For exam-
ple, Gruss et al. (2020) measured CE as the number
of likes, comments, and shares on Facebook. Kang
et al. (2021) measured CE as the number of thumbing
up, gift-giving, and customer reviews in live streaming
commerce platform. If CE can be measured in other
ways, the study will become more robust. Second,
even though we controlled the tenure of SMEs on
the platform, it could still be an endogeneity issue
of our model, which is not addressable in this paper.
This study is meaningful to analyze the digital trans-
formation effect of SME using data from the actual
020 platform, but it is necessary to deal with this
issue in more depth in future studies. Third, the
effect of digital transformation can be measured by
other variables, such as the average star ratings. For
robustness check, we conducted a regression with
the average star ratings <Table 1A in Appendix>.
The analysis presents a consistent result except the
significance of responsiveness to customers. We as-

sume that this is because the star ratings are more

affected by the actual service quality from the SMEs
(i.e. restaurant) than the effort of digital trans-
formation on SMEs on the O20 platform. Therefore,
it is necessary to analyze data targeting SMEs other
than restaurants. In addition, if panel data are secured
and further analysis of the effect of SMEs™ digital-
ization on CE over time is conducted, the research
results can be prosperous and more logical. For exam-
ple, the number of reviews per month or the growth
of the number of reviews could be used as the effect
of digital transformation to scrutinize the causal

relationship.
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<Appendix>
<Table 1A> Results of ZINB Regression Model
Zero-inflation Model Count Model

(Logit Link) (Log Link)

Information Diversi 0539217 001009

1 [VerS1
ty (0.02949) (0.00344)
Responsiveness to Customers 10.95822 0.02669
v u
P (411.24913) (0.01774)
-1.85280*** 0.01733*
D f Functional U
cgree of Functional Lse (0.49082) (0.00758)
0.00873** -0.00111**
T Platf
enure on Hattorm (0.00301) (0.00036)
Type of Cuisines -0.034954** -0.00096
U181

P (0.00614) (0.00077)
-1.12059*** -0.00015**

The Cumulative Number of Reviews (0.05810) (0.00005)

(Intercept) 12.09720 1.43500

Log(theta) 17.35000

N Zero obs. = 1,721 Non-zero obs. = 11,751
13,472

Note: Dependent variable = Ratings; *p < 0.05, **p < 0.01, ***p < 0.001; Robust standard errors in parentheses.
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