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This study explores the impact of demand-side usage of digital platforms on operational decision-making by
supply-side firms. The positive impact of digital platforms on product sales is established in the literature.
However, this study focuses on the perspective of supply-side firms, examining the effect of increasing reliance
on digital platforms on supply-side firms’ decisions. The study shows that greater demand-side usage of online-
to-offline (020) digital platforms is associated with more efficient operational decisions of supply-side firms.
Benefits of leveraging 020 platforms include information transparency and resource pooling. The study further
examines the extent to which benefits from participating in 020 digital platforms are affected by inter-firm
relationships in which a supply-side firm is embedded. The study uses a panel data model to test hypotheses
with data on China’s movie theaters that join 020 platforms. It found that movie theaters with greater demand-
side usage of 020 digital platforms see better resource utilization and product concentration. Furthermore, it
shows that more vertically integrated firms can better reap the benefits from demand-side usage of digital
platforms. In contrast, more horizontally integrated firms can less strategically leverage the benefits from

demand-side usage of 020 platforms.

1. Introduction

Recent technological developments and market shifts have led to the
rise of digital platforms [1]. Extant research has shown that firms/-
merchants joining digital platforms can adapt their operations to
platform-based markets [2]. Although most studies about platforms
have identified antecedents and different outcomes of platform usage, it
is yet unclear whether demand-side usage of digital platforms influences
operational decision-making by supply-side firms. Hence, this study
focuses on the evolving operational strategies of merchants on digital
platforms.

This study explores online-to-offline (020) service platforms, which
offer a means for consumers to order and pay for offline services online
[3]. Meituan and Groupon in the restaurant business, DIDI in the local
transportation business, and Priceline and TripAdvisor in the travel in-
dustry are examples of 020 digital platforms that facilitate the provision
of local services. 020 platforms connect online consumers with offline
merchants, creating value by increasing consumption at local
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brick-and-mortar stores [4]. This study highlights a unique feature of
020 platforms. 020 platforms integrate online search and purchase
with offline product/service delivery and consumption [5]. Hence, 020
platforms bridge local merchants and online customers.
Brick-and-mortar stores are enabled to expand their customer size and
better serve customers by leveraging 020 platforms [6]. Because of the
distinct characteristics of 020 platforms, the research examines how
reliance on 020 platforms affects local merchants, particularly in
making their operational decisions.

The use of 020 platforms presents many potential advantages to
firms. Still, by allowing merchants to tap into the increased reach and
informational advantages promised by digital platforms, they should
also understand how reliance on such platforms may impact the effec-
tiveness of their operational decision-making. Merchants can market
and sell their services by leveraging a large installed base of users on
these platforms [5,6]. Besides achieving more effective matching of
demand with supply, 020 digital platforms also provide value-added
services for merchants. For example, customers can book, pay, and
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return services online, which reduces merchants’ costs [6].

Meanwhile, merchants confront two significant challenges in 020 e-
commerce. First, online customers differ from offline customers.
Empowered by IT resources provided by platforms, online customers are
enabled to search for products and services and make comparisons on
their attributes quickly and easily [7]. Meanwhile, online customers are
susceptible to the effects of electronic word of mouth, which highlights
the social nature of consumption [8]. Therefore, merchants must adapt
to demands presented by online channels. Second, merchants, particu-
larly service firms, have to improve their operational decision-making to
survive in the fierce platform-based market competition. Operational
decisions are routine decisions that influence productivity and efficiency
of firms. Above all, local service firms should design their product mix to
attract consumers as services are perishable [9]. Meanwhile, local firms
have to satisfy customers subject to limited budgets. Therefore, effective
and efficient utilization of existing resources (e.g., workforce, space, and
products) to provide services to customers is critical to ensure the firm’s
viability [10].

There is significant importance on operational decisions for service
firms. Therefore, understanding the link between 020 platforms and a
firm’s operational decisions, such as resource utilization and product
mix, will help firms understand how they can benefit from the platform
and manage their operations. It is crucial to examine how reliance on
020 platforms may influence how efficiently and effectively firms uti-
lize their resources to provide the requisite services to customers.

This research uses the term “demand-side usage” of the 020 digital
platform to characterize the extent to which merchants rely on online
platforms to sell their services. Online platforms influence the sales of
products and, thus, the revenue of merchants [11]. Extant literature
either investigates antecedents of merchants’ joining digital platforms
[12] or examines the outcomes of merchants’ decisions on platforms, e.
g., multihoming and service positioning [5]. Although some literature
highlights interdependence between the consumer and the merchant
sides in platform-based markets [13], there is a limited understanding of
how the extent of online platform use influences the operational stra-
tegies and decisions of supply-side firms' that participate in
platform-mediated markets. This leads us to our first research question:

How does reliance on (demand-side usage of) 020 platforms influence
the operational decisions of merchants (supply-side firms), specifically
resource utilization and product mix decisions?

The use of digital platforms allows firms to work both directly or
indirectly with other firms (e.g., pooling information and attracting
customers to the same platform) [14]. Existing inter-firm relationships
for supply-side firms may shape how these firms leverage 020 digital
platforms [15]. Firms may have existing horizontal relationships with
subsidiaries in the same group (e.g., part of a franchise or same merchant
chain) or vertical relationships with upstream and downstream partners
in their supply or value chain. Such inter-firm relationships may benefit
participating firms. For example, effective inter-firm relationships are
essential for maintaining competitiveness and promoting responsiveness
to changing markets. Online platforms may provide a similar set of
benefits. For example, online platforms bring multiple merchants
together to match their offerings with consumer needs. Thus, it is ex-
pected that the capabilities developed by firms in response to inter-firm
relationships may impact their ability to leverage the benefits of 020
digital platforms.

Despite the importance of inter-firm relationships, few empirical
studies have investigated the effects of firms’ participation in platforms
based on existing inter-firm relationships. Hence, our second research
question is:

How do existing vertical or horizontal inter-firm relationships of supply-
side firms affect the relationship between reliance on (demand-side usage

! This study uses “supply-side firms™ to classify firms that provide local ser-
vices for offline consumption.
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of) 020 platforms and operational decision-making of merchants (resource
utilization and product mix of supply-side firms)?

This study examines the use of 020 digital platforms in the Chinese
movie theater industry. It investigates the extent to which movie the-
aters’ operational decisions are associated with demand-side usage of
020 movie ticket booking platforms. The 020 platform for movie the-
aters allows consumers to book movie tickets from certain cinemas. The
platform offers online reservations with offline consumption at the
movie theaters; therefore, this platform is classified as an 020 platform
[16].

This research makes two key contributions to the literature in the
domain of digital platforms. First, the focus on service firms extends the
research in the domain of digital platforms. Prior work has focused on
product firms rather than services firms [17]. This research studies firms
that sell services on 020 platforms (delivery of service is fulfilled off-
line). It, therefore, underscores the importance of examining firms’
operational decisions because effective delivery of services offline is
highly dependent on product mix and effective utilization of operational
resources for service firms. Existing studies in this domain have rarely
analyzed merchants’ operational decisions. In fact, most have focused
on strategic decisions and outcomes of the merchants [4,18]. Linking the
demand-side usage of 020 platforms to supply-side operational de-
cisions creates greater insights into the interdependence between
demand-side and supply-side users of digital platforms [19].

Second, the study examines how existing inter-firm relationships for
supply-side firms shape how these firms can benefit from reliance on
020 platforms. Specifically, it explores the moderating roles of vertical
and horizontal integration in influencing the main effects. This gener-
ates insights into how existing inter-firm relationships interact with
emerging inter-firm relationships through 020 platforms to affect the
supply-side firm’s decision-making capabilities.

2. Theory and Background

020 digital platforms play a pivotal role in 020 e-commerce by
matching demand with supply, improving delivery, and facilitating
resource utilization [4,20]. Firms that lack customer and information
technology (IT) resources can take advantage of online and mobile
technology opportunities to leverage the resource repertoire from 020
digital platforms [21]. As such, 020 digital platforms help supply-side
firms access the large installed customer base of users [5] and facili-
tate decision-making [5,21]. Prior research on online platforms has
examined 020 digital platforms (e.g., Uber and Food Delivery plat-
forms); however, they tend to examine the influence of the platform on
individual service providers (e.g., drivers and food delivery personnel)
due to an interest in understanding the gig economy [22]. Existing
inter-firm relationships may influence the outcome of the merchants’
platform choice [12]. Empirical literature that studies 020 platforms
from the perspective of merchants (supply-side firms) focuses on the
following four aspects:

1 Antecedents of merchants’ participation in platforms [12]

2 Merchants’ platform choice like multihoming or establishing pro-
prietary platforms [4,23]

3 Merchants’ pricing and service positioning decisions are strong
predictors of their performance [20]

4 Interdependence between the consumer and merchant sides [24]

Synthesizing prior IS literature, we note that although most IS studies
in 020 platform settings have identified antecedents and different
outcomes of platform usage, it is yet unclear whether demand-side usage
of digital platforms influences operational decision-making by supply-
side firms. Specifically, building on the third and fourth streams, our
study responds to the abovementioned gap by adding moderators for
inter-firm relationships into the theoretical framework. This research
examines (a) the link between platform reliance and merchants’
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operational decisions; and (b) the impact of the demand side on the sales
of the supply-side firms. Finally, the current research integrates these
streams of research to explore the effects of the demand-side usage of
020 platforms on merchants’ operational decisions.

2.1. Benefits of participating in 020 digital platforms

Information transparency and resource pooling are key benefits that
020 digital platforms create for supply-side firms. These benefits
contribute to a coherent perspective on how digital affordances impact
value creation in a digital ecosystem. In information system literature,
affordances have been used to signify the values and benefits that a user
derives from a technology artifact [25]. The literature on digital affor-
dances [26,27] discusses how a digital ecosystem enables its users (both
demand and supply side) to take actions for value creation. For 020
platforms, the study identifies the two specific benefits of digital
affordance that are salient for participating firms and substantially in-
fluence their operational decisions.

Information transparency refers to the degree of availability and
accessibility of information [28]. Online platforms make information
available by collecting, aggregating, processing, displaying, and
disseminating information from demand- and supply-side users [29].
Well-designed user interfaces, coupled with transparent information
aggregated from numerous merchants, allow customers to search and
compare offers, read recommendations, and select the most appropriate
service [8]. For the movie theater industry, participating theaters can
obtain information about purchase (e.g., movie and schedule), location
of ticket purchasers, and return frequency [5]. For instance, managers
can see the purchasing patterns of repeat consumers on Maoyan, one of
China’s major 020 platforms. This information can help with designing
special offers or scheduling movies according to the preferences of the
consumers of each movie theater. Such information was not available in
the non-digital mode (when ticket transactions were anonymous and
over the counter).

Resource pooling refers to the ability of platforms to gather, aggre-
gate, and provide resources that enable external firms to create value
[30]. 020 digital platforms act as market intermediaries [19,31] that
provide resources to participating firms. Digital and technical resources
include data analytical capabilities [32], user-generated content (re-
views and comments) [33], and business and institutional resources
(financial, logistics, and marketing) [34]. For movie theaters, 020
digital platforms facilitate the entire customer journey, enabling con-
sumers to read other online comments. This helps consumers identify
suitable movies, better plan their schedule, and search for the appro-
priate shows and movie theaters. In addition, it allows consumers to
book and pay for movie seats. Some 020 digital platforms, such as
Maoyan, also provide a backend system (an enterprise resource planning
system) to help movie theaters improve their operations and planning
through pricing, scheduling, and advertising functionalities. Advanced
software resources are available only because of cost sharing and the
participation of hundreds of theaters. The features provided by the
platform enable projection analysis and scheduling management, as well
as the advertisement of movies on the ticketing platform. Hence, the
features provided by 020 digital platforms simplify and improve the
customer experience [35] while creating economies of scale. This helps
supply-side firms attract more customers, increase sales [36], and better
utilize the data collected by the platform.

2.2. Operational decisions

Operational decisions refer to routine decisions made by firms to
improve productivity and efficiency. This includes production planning,
equipment maintenance, procurement and management of inventory,
pricing, and review of product quality [37]. Local merchants usually
provide services, which, unlike inventory, cannot be “stored” if not sold.
This attracts customers with the proper product mix [9]. When serving
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customers, local merchants must improve customer satisfaction while
controlling costs. To realize these two seemingly paradoxical goals,
merchants must utilize resources effectively and efficiently [10].
Therefore, resource utilization and product concentration are significant
operational decisions for local merchants. This study proposes that in-
formation transparency and resource pooling benefits of 020 digital
platform participation will help supply-side firms improve
decision-making related to resource utilization and product mix.

Resource utilization refers to the firm’s strategy of introducing
specific quantities of products into the market by utilizing all or part of
their resources. In the case of airlines, this may include offering more
flights for more popular routes or fewer flights to less desirable desti-
nations. In the case of the movie industry, a decision would include the
number of screens to allocate to a specific movie. Resource utilization is
an essential metric in the movie industry because high costs are asso-
ciated with theater maintenance and staffing. More seats sold per movie
increases the profit margin. Movie sales also impact stakeholders like
movie distributors and studios. Indeed, news reports of local movie
theaters using phantom ticket sales to hide their low-resource utilization
highlight the importance of this decision for the movie industry?.

Despite the importance of this variable, there is a lack of empirical
research on platform-facilitated decisions about resource utilization on
the part of supply-side firms. This study expects that supply-side firms
that join 020 digital platforms can help harness the value of their re-
sources by leveraging platform resources [38]. Prior research has yet to
empirically examine how the reliance on an online platform affects
resource-utilization decisions by a supply-side firm.

Product concentration refers to decisions related to a firm’s overall
mix of product and service offerings. Firms tend to strategically control
their number of products or services by providing a purposeful mix of
offerings to maximize firm performance [38]. Firm decisions on product
concentration can directly impact revenue. Decisions are crucial in the
movie theater industry because movies are “perishable products.” The
demand for movies changes each week. Firms must, therefore, provide a
thoughtful line up of movies that caters to the needs of the audience and
attracts patrons to the theater.

As demand-side usage of 020 digital platforms increases, informa-
tion accumulated about customer needs and preferences can help
improve the supply-side firm’s information about customers’ needs and
preferences. This enables firms to make more informed decisions about
product concentration as part of the product mix offerings to customers.

2.3. Inter-firm relationships

Firms establish inter-firm relationships through strategic and equi-
table partnerships, alliances, and joint ventures [39]. Inter-firm re-
lationships allow firms to pool resources [11], which improves
information access and value creation [40].

2.3.1. Vertical integration

Vertically integrated inter-firm relationships exist between upstream
and downstream firms in an industry value chain. The relationship be-
tween a firm and its vertical partner can take many forms, including
direct ownership, equity partnerships, or contracts [39]. The literature
shows that vertical relationships influence firms’ strategic and opera-
tional decisions and behaviors [41]. Vertical links, a key source of in-
formation, can reduce transaction costs for upstream and downstream
firms. Moreover, a firm’s downstream capabilities are positively asso-
ciated with the firm’s performance [42,43].

Such relationships are pronounced and critical in the Chinese movie
theater industry, where downstream theaters are often affiliated with
upstream exhibition chains [44]. In the movie industry, exhibition

2 https://www.theticketingbusiness.com/2018/09/07 /phantom-tickets-
distort-chinese-box-office-figures/
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Fig. 1. Research model representing the hypotheses analyzed in this study

chains are the upstream suppliers for theaters. Cinemas can access
movies distributed by their partner exhibition chains. In contrast, in-
dependent cinemas must reach an affiliation relationship with an exhi-
bition chain by signing an agreement to access a movie.

The exhibition chains differ in terms of how they manage the vertical
relationships. Some exhibition chains own the total equity of all affili-
ated cinemas. Some exhibition chains directly invest in a large part of
their affiliated cinemas and sign affiliation contracts with independent
cinemas. Still, some exhibition chains directly invest in a small portion
of their affiliated cinemas, signing affiliation contracts with many in-
dependent cinemas.

2.3.2. Horizontal integration

Horizontal integration occurs among firms that offer similar or
comparable products or services in an industry value chain. This usually
occurs among firms that belong to the same group or larger business
entity, but with independent establishments [45]. Firms often engage in
networks and alliances to pool resources, overcome limitations associ-
ated with their small-scale operations, and collectively provide complete
solutions [46]. Firms engage in horizontal integration networks due to
convergence in strategic goals (although they may have divergent
competitive goals). Firms can establish inter-firm relationships with
peers in several ways, including strategic partnerships, alliances, and
joint ventures [8].

This study focuses on horizontal inter-firm relationships for entities
that belong to the same group or larger business entity, such as sub-
sidiaries or franchisees to the same parent firm. Some scholars treat such
entities as a part of one firm; however, this study aligns with prior
research [47] that treats these entities as autonomous organizations that
are horizontally linked with other subsidiaries within the same group or
chain. Entities in a chain provide similar services. They are related due
to their common ownership. While possessing independent
decision-making powers for their unit, they coordinate and access data
and resources from a wider pool of units due to joint ownership. Due to
these properties, the units of a chain can be treated as horizontally in-
tegrated firms. A larger chain size indicates more substantial horizontal
integration effects due to the availability of a larger pool of resources.

2.4. Research context

China’s motion picture industry is an appropriate context for the
current research due to its significant growth and research relevance.
From 2010 to 2018, China witnessed a rapid growth in its movie picture

industry. The industry registered US$10 billion in box office revenues in
2019°, ranking second to the market in the United States. In the nine
years between 2010 and 2019 (pre-COVID), its revenue had a year-on-
year rise of 25.09%. In addition, the industry reported a 10-fold in-
crease in the number of screens (from 6,256 to 60,079). Since 2014,
consumers have regularly used 020 digital platforms to search and pay
for movie tickets online. 020 digital platforms continue to attract more
consumers as the platform’s customer experience improves.

There is extensive penetration of 020 platforms in China. For
example, Meituan, China’s largest 020 platform, made an initial public
offering in September 2018 with an estimated value of US$61.0 billion.
According to forecasts in Meituan’s prospectus, China’s 020 economy
accounted for US$397.8 billion in 2017, with a year-on-year rise of
58.0% in the past five years. 020 platforms charge no fees from
participating theaters, ensuring the universal participation of theaters.
This also confirms that the study is independent of platform-supplier
relational dynamics. Since 2017, 020 digital platforms in China have
charged consumers service fees. Generally, service fees charged by 020
digital platforms are less than 10% of ticket prices, with little impact on
consumers’ online buying habits.

Furthermore, due to the structure of the movie theater industry, this
study can investigate the moderating influence of vertical and horizontal
relationships. In the traditional industry chain, movie theaters are
vertically integrated with exhibition chains, which distribute movie
copies to affiliated theaters. With such vertical relationships, exhibition
chains will advise affiliated theaters on movie scheduling and theater
management, enabling them to develop related capabilities that may
influence their ability to leverage the benefits of joining 020 platforms.

Horizontally, each movie theater may be part of a cinema chain. For
the movie theater industry, the size of a theater chain represents the
extent of the horizontal integration of a movie theater. For instance, by
the end of 2018, China’s movie theater industry had 49 theater chains
and 60,079 screens. In 2018, the country’s top 10 theater chains, with
3,813 screens on average, accounted for 63.47% of screens in the
country [48]. In comparison, the top five theater chains in the United
States (Regal Entertainment Group, AMC Entertainment, Carmike
Cinema, Cinemark USA, and Loews Cineplex Entertainment) owned
45% of the screens in 2003 [44]. Movie theaters in the same chain form
strong inter-firm relationships aligned to common corporate objectives.
Such theaters have the potential for close collaboration due to joint
governance. Hence, there may be high levels of cross-firm synergies due
to the benefits such as scalability, resource pooling, and knowledge
transfer [49].

3 https://www.statista.com/statistics/497954,/box-office-revenue-china/
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Based on the study’s interviews with theater managers (see
Appendix B), the degree of vertical integration and size of the cinema
chain impact theaters’ decisions. Benefits from heavy reliance on 020
digital platforms are likely to vary for firms depending on their existing
vertical and horizontal inter-firm relationships [50].

3. Hypotheses Development

Firms’ operational decisions that affect how they utilize resources and
provide product offerings will influence their overall performance and
efficiency [31]. However, firms often lack the information to make
effective resource utilization and product concentration decisions [51].
When a higher proportion of consumers make transactions on 020
platforms, information transparency and resource pooling advantages
become more evident. This, in turn, impacts the operational decisions
taken by the movie theater. Figure 1 summarizes the hypotheses and
relations discussed in the following sections.

3.1. Resource utilization

The ability to utilize resources to their optimal level proves a chal-
lenge for many firms [52]. Improving resource utilization is vital in
determining the success and performance of a firm [53]. Hence, it is one
of the firm’s most critical operational activities. Movie theaters with a
certain number of maintained movie screens and employed staff must
maximize the utilization of resources. According to research over 26
weeks in Nanjing, China, the correlation between the number of seats
available in theaters and number of seats scheduled for shows was only
0.26. This indicates a significant scope for movie theaters to improve
their resource utilization, which will be significant in driving the profits
of movie theaters.

Underutilized resources represent an opportunity cost in terms of lost
revenue; hence, firms need to maximize their resource utilization [54].
Ineffective resource utilization happens for many reasons, including, but
not limited to, poor forecasting [54]. Merchants must regularly consider
the fixed and operational costs associated with their offerings, as well as
how they can increase resource utilization given such costs. An increase
is expected in the resource utilization decisions of supply-side firms
driven by greater demand-side usage of the 020 digital platforms. This
is due to the benefits of resource pooling and information transparency.
First, greater use of digital platforms will increase the potential reach of
the supply-side firms. The firms will access a more extensive base of
online users who come to an aggregated platform with multiple cinema
options to fulfill their demand [55]. Consumers who buy tickets online
can get better information about movie schedules. In addition, they can
book seats online at any time and any place, enhancing their con-
sumption efficiency. Compared with traditional cinemas, digital plat-
forms are more efficient in aggregating and matching demand and
supply [29], allowing cinemas to enhance their customer reach to better
achieve greater sales for the movies scheduled in the cinemas.

Second, greater participation in 020 digital platforms will improve
information transparency and reduce demand uncertainty, a prevalent
problem in the cinematic industry [44]. Online platforms enable cus-
tomers to book tickets in advance, producing a more predictable de-
mand for cinemas. Digital platforms also provide data-driven analytics
capabilities for participating cinemas, which empowers cinemas to
optimize their movie scheduling. With more on-demand knowledge,
cinemas can improve their resource utilization.

Hla: Greater demand-side usage of online platforms leads to higher
firm resource utilization for supply-side firms.

3.2. Concentration

Product concentration is the second operational decision explored in
this study. Supply-side firms must grapple with decisions about their
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product mix offering. Product concentration is essential to a firm’s
product mix [56]. For example, in the movie theater industry, product
concentration refers to the extent to which a movie theater concentrates
its movie offerings on a few titles.

One can foresee two ways 020 digital platforms could affect the
product concentration of supply-side firms. The literature has docu-
mented both long-tail and superstar effects in the Internet era [57]. For
example, prior research has shown that the sale of goods like books on
online platforms can result in a long-tail effect, where many products
together constitute a considerable share of total sales. A more efficient
matching process is provided by online platforms, allowing customers to
find more products to meet their taste. In contrast, electronic word of
mouth can amplify the demand for a few products, which leads to the
superstar effect’s sales that concentrate on a few products.

Movie theaters also face two possibilities. On the one hand, 020
digital platforms could increase the long-tail effect as cinemas diversify
their movie offerings This creates greater differentiation and more
choices for consumers due to the better ability of 020 digital platforms
to match supply with demand. On the other hand, 020 digital platforms
could increase the superstar effect as cinemas concentrate their offerings
on a few blockbusters. The online marketplace can magnify the demand
for blockbusters, leading supply-side firms to focus on offering more
blockbuster movies. The added complexity of the perishable nature of
movies (due to the short life span of their demand) makes the industry
more volatile. Hence, it is more critical to understand how cinemas
should consider the possibilities of long-tail vs. superstar effects in their
product-mix decisions.

Due to greater information transparency, this study expects to see
greater superstar effects than long-tail effects as firms see greater
demand-side usage of O20 digital platforms. Online marketplaces
facilitate customer transparency, resulting in more information about
customers’ behaviors and preferences [8]. With greater demand-side
usage of platforms and information transparency, supply-side firms are
better equipped with the information to forecast that blockbuster films
meet customer demands. Further, with greater resource-pooling bene-
fits, supply-side firms that rely on 020 digital platforms will be able to
attract more customers.

Given the complexities associated with a long-tail strategy, as well as
the requirement to resolve demand uncertainty within a short horizon,
supply-side firms are likely to prefer a more straightforward product
mix. They will focus on a few products to reduce operational costs and
complexities, which mitigates risk from market demand. This also ap-
plies to movie theaters due to the lower per-unit operating costs of
handling a few blockbuster movies. It also considers ease of scheduling
and risk aversion. Hence, this study expects that the greater demand-
side usage of 020 platforms will impact the likelihood that supply-
side firms will have better information about the demands and tastes
of their customers. In addition, the wider online reach of customers will
increase their ability to attract customers. This suggests that firms will
have better information and resources to adopt the strategy of simpli-
fying their product mix and increasing their product concentration.
Hence, the study notes that:

H1b: Greater demand-side usage of online platforms leads to higher
product concentration for supply-side firms.

3.3. Complementary effects of vertical inter-firm relations

Vertical and horizontal relationships play different roles in the
cinematic industry. Vertical inter-firm relations help provide informa-
tional resources for movie theaters. Stronger vertical relationships sup-
port the firm in stronger upstream or downstream informational access
[42]. Additionally, horizontal relationships impact resource pooling
[49]. Greater horizontal integration can impose more constraints on the
operational decision-making of firms due to the need to coordinate
across the cinema chain [49]. Thus, this study expects that vertical
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inter-firm relations influence the mechanism of information trans-
parency benefits. In addition, horizontal inter-firm relations influence
the mechanism of resource pooling benefits that arise from the use of
020 digital platforms.

Movie theaters that are tightly integrated with upstream exhibition
chains tend to acquire and utilize more information [58]. Vertically
integrated theaters obtain information like customer demands and ex-
pectations for the movies, as well as the expected line of supply of
movies [59]. Given that the critical benefit to tight vertical inter-firm
relations is better information transparency, this study believes that
more vertically integrated theaters will have cultivated the ability to
better leverage the benefits brought about by increased information
transparency.

Vertically integrated theaters would have developed the systems and
analytical capability to gather and process information from their ver-
tical partners. They are better positioned to process the complementary
information obtained from the digital platforms when there is greater
demand-side usage of 020 digital platforms as they have cultivated the
ability to use and process the information. Indeed, prior research has
highlighted the importance of operational conditions like IT capability
to enable firms to leverage information and other benefits from a tightly
knit industry value chain [60]. Vertically integrated firms are, thus,
more likely to have the capabilities to leverage the information trans-
parency benefits from 020 digital platforms. Hence:

H2a: For supply-side firms with strong vertical inter-firm relation-
ships, the positive relationship between demand-side usage of online
platforms and resource utilization tends to be stronger than those
with weak vertical inter-firm relationships.

H2b: For supply-side firms with strong vertical inter-firm relation-
ships, the positive relationship between demand-side usage of online
platforms and product concentration tends to be stronger than those
with weak vertical inter-firm relationships.

3.4. Substitutive effect of horizontal inter-firm relations

In contrast, this study expects more horizontally integrated firms (i.
e., members of larger cinema chains) to benefit from resource pooling
advantages associated with broader horizontal inter-firm relationships.
From a resource pooling perspective, horizontally integrated members
already benefit from significant resource pooling effects as part of a
cinema chain [61], which results in greater brand recognition and
customer loyalty [44]. Therefore, it implies that such firms are likely to
benefit less from the resource pooling effects and increased reach of
participating in an 020 digital platform. Furthermore, as part of a larger
chain, the firms may benefit less from the integrated booking system and
resources provided by participating in an 020 digital platform. Movie
theaters belonging to a cinema chain are likely to access similar re-
sources. Thus, this study expects that the resource pooling benefits from
greater participation in the online platform will likely be more limited
when the supply-side firms are already part of a cinema chain.

Further, this study expects that supply-side firms that are horizon-
tally integrated may face greater constraints and have less flexibility to
adjust operational decisions to leverage the resources gained from
participating in the 020 digital platform [61]. Firms participating in
online platforms must redesign their digital business strategy to leverage
platform resources [1]. In addition, horizontally integrated firms have a
constrained ability to leverage the additional resources due to the need
for coordination across the members of the cinema chain. Thus, the
study expects that supply-side firms that are horizontally integrated are
less able to benefit from the resource pooling advantages of participating
in an 020 digital platform. Hence, the study hypothesizes:

H3a: For supply-side firms with strong horizontal inter-firm re-
lationships, the positive relationship between demand-side usage of
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online platforms and resource utilization tends to be weaker than
those with weak horizontal inter-firm relationships.
H3b: For supply-side firms with strong horizontal inter-firm re-
lationships, the positive relationship between demand-side usage of
online platforms and product concentration tends to be weaker than
those with weak horizontal inter-firm relationships.

4. Data and Methodology

This research follows a quantitative methodology, establishing a
panel data model to test the effect of demand-side usage of 020 digital
platforms on supply-side firms’ operational decisions. To understand the
Chinese movie theater industry, as well as establish the relevance of the
study’s assumptions, the research conducted nine semi-structured in-
terviews with theater managers. Four interviews were conducted before
the quantitative analysis; five were conducted after the completion of
the analysis. Seven interviewees were middle or senior managers in their
companies. On average, the interviewees had about 15 years of expe-
rience. The interviews were conducted, recorded, transcribed in Chi-
nese, and translated to English. The transcribed texts were analyzed
following an iterative process. This provided more details about how
movie theaters worked. It also corroborated the theoretical mechanisms
proposed about information transparency and resource pooling. This
provides greater confidence about the proposed theoretical mechanisms.
This is important because our study neither measured nor tested these
mechanisms.

This research treats each movie theater as the unit of analysis. This is
consistent with extant empirical studies that treated theaters as the unit
of analysis when investigating operational decisions by movie theaters,
such as movie differentiation, movie quality decisions, and daily
assortment decisions [6,62]. Every movie theater’s ticketing informa-
tion system is open to third-party digital platforms. This allows the
platforms to sell the tickets online. Therefore, every movie theater acts
as a merchant on the 020 digital platforms.

Interviews with theater managers in China further established the
role of the movie theater managers in operational decisions. In-
terviewees explained that theaters must make resource utilization and
movie concentration decisions. For example, an interviewee from a
multiplex theater with seven screens explained that the size and
equipment of auditoriums differ. The interviewee stated, “We have to
decide which auditorium will show which movie in light of potential
customer demand for different movies.” The interviewee added that the
theater would assess the potential popularity of a movie, scheduling
more exhibitions or arranging more screens for those movies expected to
be popular in the local area. Another theater manager stated, “Although
the chain will give us some suggestions to guide movie scheduling, we
have to maximize our box-office revenues by adapting our movie
scheduling to local demand.” The study verified through the prospectus
published by theater chains that movie theaters make their own
scheduling decision even if they are included in a chain®. Additionally,
the data show substantial differences in the scheduling decisions of
different theaters owned by the same theater chain. These provide
support for treating each theater as a unit of analysis even if they are part
of a theater chain.

The sample for this study includes all movie theaters operating in the
city of Nanjing, China, during the first half of 2017. Nanjing, the capital
of China before 1949, is a city famous for its cultural and entertainment

# The Prospectus of Guangzhou Jinyi Film Media Corporation, accessed from
http://www.csrc.gov.cn/pub/zjhpublic/G00306202/201206/t20120627_2120
19.htm [page number 1-1-122], states the following: “A theater can obtain digital
or film copies based on a scheduling plan made by an exhibition chain. It is up to a
theater to determine the detailed exhibition time and frequency of movies. Mean-
while, a theater can adjust exhibition time and frequency in light of actual situations
and revenues”.


http://www.csrc.gov.cn/pub/zjhpublic/G00306202/201206/t20120627_212019.htm
http://www.csrc.gov.cn/pub/zjhpublic/G00306202/201206/t20120627_212019.htm
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consumption in China. The study sample consists of data spanning 26
weeks from a total of 81 movie theaters across the city’s 11 districts.
These movie theaters are affiliated with 18 exhibition chains. The data
relating to movie theaters were collected from the Ebotapp app of
Endata, which provides data about China’s movie industry. The data-
base is equivalent to the IMDB (Internet Movie Database) in the United
States. However, Ebotapp contains both movie information and detailed
cinema-level data like weekly box office revenues and movie schedules.
A research assistant trained in statistical and programming techniques
was engaged to retrieve relevant information and clean the data. The
study scraped data from the app through a custom-written program in
January 2018. The data were randomly verified manually to ensure
consistency with the information in the app. The downloaded data
contained weekly movie scheduling and revenue for each of the 81
theaters. The study also collected demographic data from the Municipal
Statistics Bureau of Nanjing. These data, which were open for public
access, were matched with the cinema data based on the municipal
district of the cinema.

4.1. Dependent variables

This study examines the resource utilization and product
concentration-dependent variables. It operationalizes resource utiliza-
tion with the seat utilization variable, which refers to the total number of
seats scheduled by a movie theater each week divided by the total number of
seats in the theater’. Movie theaters make money from ticket sales and the
sale of snacks and drinks. Therefore, their profitability will increase if
they can sell more tickets for the limited seat capacity. Whether the
scheduled seat is finally sold depends on local demand. The study’s
measure reflects the extent to which a movie theater can efficiently
utilize its seat resources. This depends on the ability of the theater to
forecast consumer demand for movies and attract patrons to the cinema.
In the past, movie theaters used information from marketing firms and
studios to analyze customer demand for movies to schedule seats [44].
Increasingly, however, movie theaters schedule their movies based on
real-time feedback and information from customers through digital
platforms [63]. It is suitable to use this variable to examine the impact of
movie theaters’ reliance on 020 digital platforms.

The study uses the market concentration variable for product con-
centration, which is widely used in the strategic management literature
[64]. Measured by the Herfindahl-Hirschman Index, it shows the dis-
tribution of seats per week across the movie titles shown in the movie
theater. The following formula is used:

n /N2
. ijt
Concentration = E <i>
Xir

=1
X;j represents the total number of seats scheduled for all shows by movie
theater i in £ week. X;i represents the number of seats scheduled for a
specific jth movie title by movie theater i in " week. The measure con-
siders seats scheduled for all movie titles.

4.2. Independent variables

Demand-side usage of 020 digital platforms for each movie theater
is operationalized with the online ratio variable. This is the percentage of
online box office revenues in each week’s total box office revenues. It
measures the extent to which each movie theater has a large base of
online customers (purchasing tickets through 020 digital platforms)
relative to offline customers (purchasing tickets at the theater). The
online box office revenues include revenue from all 020 digital plat-
forms for ticket purchases. The greater the adoption and usage of 020

5 The study does not consider the differences in seats as each seat in a session
is identically priced in the context where the study is conducted.

Information & Management 60 (2023) 103757

digital platforms by the patrons of a particular movie theater, the higher
the value of online ratio. The variable captures demand-side usage of
020 digital platforms, which reflects the extent to which the movie
theater depends on 020 digital platforms.

The vertical relationship is measured by the degree to which a movie
theater is integrated with an upstream exhibition chain. In China, a
movie theater must establish vertical relationships with an exhibition
chain to obtain the rights to show a movie distributed by the exhibition
chain [5]. The degree of ownership has been used to operationalize the
vertical relationship between firms in the extant literature [65] and in
the context of the movie theater industry [66]. An exhibition chain
would invest to different extents in a movie theater to which it distrib-
utes movies. Their equity relationship ranges from none, to partial, to
total ownership. The construct is measured as an ordinal variable. It
considers the varying degrees of vertical integration. It is set to three for
complete ownership, two for partial equity holdings, and one for zero
equity holding (i.e., contract-based vertical relationships).

The study operationalizes the strength of horizontal relationships
through the size of a theater chain. This is coded by the chain size var-
iable. Chain size is measured by the total number of screens of a chain
with which a movie theater is affiliated. This measure is consistent with
prior studies [44], which have measured the size of movie chains by the
total number of screens they own.

4.3. Control variables

The study includes five control variables based on the existing
literature to control for other effects. These include average ticket price,
resource attributes of cinemas like the number of seats and screens, age
of the movie theater, and demographic attributes of the potential
audience (i.e., the population density of the administrative district
where a movie theater is located) [44,62].

a Average Ticket Price: The price variable is measured by the average
price per week, in Renminbi currency, set by a movie theater. In
China, movie theaters must set their prices within the range imposed
by the State Administration of Broadcasting, Film, and TV. Prices are
set on factors like a movie theater’s quality and the demographics of
patrons in the metropolitan area. The average ticket price, thus, re-
flects differences in the quality of movie theaters and target customer
segments [67].

b Total Capacity: The seats variable is measured by the total number
of seats owned by a movie theater. It represents a theater’s capacity
[5] and size.

¢ Total Number of Screens: The screens variable is measured by the
total number of screens possessed by a movie theater. This indicates
how many movies a movie theater can show at the same time.

d Age: The age variable is measured by the total number of months
since the establishment of a movie theater as of August 2017. This
reflects how long the theater has been in operation.

e District Population Density: The density variable is measured by
the population density of the administrative district in which a movie
theater is located. The unit of density is 10,000 persons/square
kilometer, reflecting the potential size of a theater’s target market
[67]. The study measured the residential population in Nanjing’s 11
administrative districts at the end of 2016 using Nanjing Municipal
Annual Statistics.

4.4. Empirical methods

The study uses a panel data model to analyze the data. It consists of
26 weeks of data from 81 movie theaters. Movies are released weekly;
therefore, each movie theater must make weekly operational decisions
about which movies to show, concentration of movies, and scheduling of
seats. The study uses a one-week time interval for analysis. In total, there
are 1,997 samples in the unbalanced panel. This is eventually reduced to



X. Wan et al.

Information & Management 60 (2023) 103757

Table 1
Descriptive statistics and correlation coefficients
Variable Mean S.D. 1 2 3 4 5 6 7 8 9 10
1.Seat utilization 40.96 6.22 1
2.Concentration 0.22 0.08 -.08"%" 1
3. Online ratio 88.23 7.70 307 .03 1
4. Vertical relationship 1.77 0.89 -.06* .06%* .06+ 1
5. Chain size 2428.75 1309.55 .02 -0.01 -.02
6. Price 32.80 19.84 2257 1
7. Seat 1025.52 497.81 -.01 145 1
8. Screen 7.31 2.42 .01 .25%* 767 1
9. Age 53.44 39.92 -.05* 217 167" 297 1
10. Density 0.71 0.85 13% 167+ .25%% .39+ 27FF 1
* p<0.05
" p<0.01.
Table 2
Results of hypotheses testing
Variable Seat Utilization, Concentration,
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Controls
Seat utilization, ; 0.332%%%(0.023) 0.335%%%(0.023) 0.332%%%(0.023)
Concentration,.; -0.005(0.023) 0.004(0.023) 0.007(0.023)

Price

Seat

Screen

Age

Density

Predictors

Online ratiog.;

Vertical relationship
Chain size

Interactions

Online ratio,.; xVertical relationship
Online ratio,.; xChain size

0.031%*%(0.004)
0.308%(0.176)
-0.026(0.024)
0.084(0.073)
0.026%(0.015)

0.030%**(0.004)
0.110(0.211)
-0.020(0.061)
-0.036(0.044)
-0.005(0.017)

0.049%* (0.022)
-0.009 (0.014)
-0.081 (0.044)

0.030%**(0.004)
0.176(0.212)
-0.037(0.061)
-0.019(0.044)
-0.001(0.017)

0.589* (0.321)
-0.230%(0.130)
0.256(0.186)

0.050* (0.029)
-0.078** (0.041)
Included
Included

1720

5914.05

0.209%*%(0.015)
-1.098%%%(0.953)
-0.167(0.109)
-0.680%(0.393)
-0.049(0.078)

Included
Included
1720
1385.91

0.196**%(0.014)
-0.798(0.803)
0.201(0.226)
-0.396**(0.158)
0.005(0.076)

0.754*** (0.095)
0.029 (0.051)
-0.049 (0.094)

Included
Included
1720
1509.51

0. 189%%(0.014)
0.172 (0.808)
-0.039(0.227)
-0.239(0.160)
0.041(0.076)

-0.531%%*
Included
Included
1720
1574.90

Movie theater fixed effects Included Included
Week dummies Included Included
No. of observations 1720 1720
Wald chi square 5848.17 5852.67
" p<0.10

" p<0.05

s

1,720 samples after the following procedures for removing abnormal
values. First, movie theaters established after January 1, 2017, are
omitted from the sample because the new theaters are in a trial phase
and, therefore, have problems with missing data. Second, three movie
theaters are omitted because they are owned by large travel or recrea-
tional firms. These theaters tend to cater to the demands of their parent
firms (such as catering to large tour groups).

The study uses generalized least squares (GLS) regression to analyze
the panel dataset. The GLS method has been widely used in management
research for panel data analysis with potential panel autocorrelation
[68]. The predictor variables are lagged by a time unit (week). Firms’
operational decisions are often dependent on the patterns of their own
decisions [69]. Therefore, this study includes the lagged firm decisions
variable as a control. This also controls for regression-to-the-mean effect
[68].

Potential problems of such an analysis are multicollinearity and the
non-normal distribution of variables. The maximum value of the vari-
ance inflation factors (VIFs) stands at 3.34, with the mean VIF being
2.07. Consequently, no problems of multicollinearity exist. The study
uses log transformations to ensure that variables conform to a more
normal distribution [70]. It also accounts for heteroskedasticity in the
analysis by running a series of tests to identify proper model specifica-
tions. This includes modified Wald statistic for groupwise hetero-
skedasticity, Wooldridge test for serial correlations, and Breusch-Pagan
statistic for groupwise contemporaneous correlations. The results

p < 0.01. Numbers are GLS regression coefficients. Numbers in parentheses are standard errors.

indicate the existence of heteroskedasticity, which is accounted for by
using robust standard errors.

5. Results and Analysis

Table 1 presents the descriptive statistics and Pearson correlation
coefficients of all variables. Table 2 displays tests of the hypotheses.
Models 1-3 and 4-6 use resource utilization (seat utilization) and product
concentration (concentration) as the dependent variables, respectively.
Models 1 and 4 are baseline models. They only include control variables.
Models 2 and 5 include the independent variables for testing Hypotheses
la and 1b. Models 3 and 6 include interaction terms between demand-
side usage of 020 digital platforms and the extent of vertical and hor-
izontal inter-firm relationships to test Hypotheses 2a, 2b, 3a, and 3b. All
models tested are statistically significant. Wald’s chi-square values are
reported.

The results show the online ratio’s significant impact on seat utili-
zation and concentration. Model 2 shows that the online ratio positively
and significantly impacts seat utilization (p = 0.049, p < 0.05; Model 2).
It indicates that greater demand-side usage of digital platforms can
result in better resource utilization by movie theaters, supporting Hla.
In Model 5, the impact of online ratio on concentration is positive and
significant (B = 0.754, p < 0.01; Model 5), indicating that greater
demand-side usage of digital platforms results in higher product con-
centration. This supports H1b.
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Fig. 2. Moderating effect of vertical relationship on the relation between online
ratio and seat utilization. VR represents a vertical relationship.
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Fig. 3. Moderating effect of vertical relationship on the relation between online
ratio and concentration. VR represents a vertical relationship.

The results show that the vertical relationship positively moderates the
relationship between demand-side usage of 020 digital platforms and
firms’ resource utilization decision (f = 0.050, p < 0.1, Model 3), as well
as the product concentration (§ = 0.594, p < 0.01, Model 6). This
supports H2a and H2b. In addition, chain size negatively moderates the
relationship between the demand-side usage of 020 digital platforms
and firms’ resource utilization decision (f = -0.078, p < 0.05, Model 3)
and product concentration (p = -0.531, p < 0.01, Model 6). This sup-
ports H3a and H3b.

Figures 2-5 show the moderating effects of the vertical relationship
and chain size. Chain size and online ratio are assigned the values of one
standard deviation above and below their means. Standard deviation
cannot be used to compute the higher and lower extreme values of the
vertical relationship because it is an ordinal variable. Hence, the study
uses the value of 3 for high VR and 1 for low VR because there are three
categories in a vertical relationship (1 and 3 represent the two extremes
of the relationship). The figures confirm the positive impacts of the
online ratio on seat utilization and concentration. Figures 2 and 3 show that
the positive impact of the online ratio is lower for movie theaters with
low vertical relationships and higher for those with high vertical

Information & Management 60 (2023) 103757

3.8 1
3.75 1
=
S
5 o7
g
S 365
3.6 1
3.55
Low online ratio High online ratio
—— Low chain size ---B--- High chain size

Fig. 4. Moderating effect of chain size on the relation between online ratio and
seat utilization.
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Fig. 5. Moderating effect of chain size on the relation between online ratio and
concentration.

relationships, respectively. Figures 4 and 5 indicate that the positive ef-
fect of the online ratio is lower for large chain sizes and higher for small
chain sizes, respectively.

5.1. Endogeneity

The study tackles potential endogeneity biases in multiple ways.
First, the model uses lagged dependent variables as described, which
eliminates the simultaneity bias and may introduce endogeneity to the
analysis. Second, the study introduces a rich set of controls to account
for multiple theoretical effects that might impact the dependent vari-
ables. This may limit the biases arising from omitted variables [71].
However, there could still be bias due to omitted variables that impact
the dependent and independent variables beyond the control variables
included. Finally, to address endogeneity concerns, the study performs
an instrumental variable analysis.

The instrumental variable of choice is the platform’s service fees to
consumers. Platforms charge service fees to earn revenue. The service
fees are not fixed and may, therefore, vary by movie theater and week.
The fees generate profits and cover operational and marketing costs to
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Fig. 6. Comparison of seat utilization decisions between 2014 and 2017.
Note: The seat utilization decision is measured by the total number of seats scheduled by a movie theater each week divided by the total number of seats in the
theater. The indicator is the average of all theaters per week.

the 020 platforms. Movie theaters generally have no control over these

TTble 3 Janati vsi service fees. No such service fees exist for sales transactions at the movie
Alternative explanation analysis theater’s sales office (without the use of the 020 platform). This vari-
Phenomenon Alternative Explanation Solution able potentially affects the online ratio of platform users for each movie
Simultaneity Does online platform During lagged regression, the theater [72]; however, it will not impact the product concentration or
adoption and firm decisions  online platform adoption resource utilization of movie theaters. The correlation coefficients of
impact each other? Varialble lagged tl‘;eglsurfl-‘ gm service fees with online ratio (r = 0.516, p < 0.01), seat utilization (r =
simultaneity could be ruled out. : _ .
Construct Are the variables defined in ~ Alternative construct measures 0.142, p > 0.1), and concentratu?n (r = 0.0055, p. >0.1) attesF to th.15.
Definition a way to induce results? were tested to ensure robustness. The study analyzes a panel instrumental variable regression with
Lag Effect Does past behavior (older When testing for different time fixed effects for time and movie theater. The Wald’s chi-square value for
than t-1) impact a firm’s lags, the qualitative results are the first stage of G2LS analysis for service fees as the instrumental var-
current behavior? similar. The effect becomes iable is 2.04e + 06 (p < 0.001). The high value of the chi-square resolves
weaker; however, it remains . i . . . . .
significant. the under-identification issue and provides evidence that the instrument
Endogeneity Do other effects impact firm  An instrument variable analysis is not weak. As reported in the two-stage analysis, the F-statistic for the
behavior? contains two instruments. instrument variable is significantly more than the minimum threshold of
10, which ensures minimum bias. The study performs a two-stage GLS
analysis with the instrument variable; the results are like the main
analysis.
Table Al
Results of robustness check
Variable Seat Utilization, Concentration,
Model 2a Model 3a Model 5a Model 6a
Controls

Seat utilization, 1
Concentration.;

Price

Seat

Screen

Age

Density

Predictors

Online ratio.;

Vertical relationship

Chain size

Interactions

Online ratio .; xVertical integration
Online ratio .; xChain size
Theater fixed effects

Week dummies

No. of observations

Wald chi square

0.335*** (0.023)

0.030***(0.004)
0.289 (0.307)
-0.076 (0.091)
0.014 (0.070)
0.034 (0.037)

0.049** (0.022)
-0.001 (0.017)
-0.155 (0.084)

Included
Included
1720

5852.67

0.332*** (0.023)

0.009 (0.023)
0.220*** (0.016)
-1.579 (1.305)
0.439 (0.380)
-0.659 (0.293)
-0.139 (0.175)

0.011 (0.022)
0.213*** (0.016)
-0.510 (1.313)
0.142 (0.382)
-0.379 (0.295)
-0.017 (0.176)

0.030*** (0.004)
0.386 (0.308)
-0.103 (0.091)
0.039 (0.070)
0.045 (0.038)

0.473* (0.267)
-0.213 (0.129)
0.182 (0.208)

0.912%(0.104)
-0.029 (0.085)
0.559 (0.380)

3.601%*%(1.244)
-3.055*** (0.667)
2.943 (0.960)

0.048* (0.029)
-0.081* (0.043)

0.679*** (0.148)
-0.599***(0.200)

Included Included Included
Included Included Included
1720 1720 1720

5910.93 1503.25 1571.50

* p<0.10
** p<0.05

10

p<0.01. Numbers are GLS regression coefficients. The numbers in parentheses are standard errors.
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Table A2

Results of regressions on the performance of operational decisions
Variable Revenues Audience

Model 7 Model 8 Model 9 Model 10

Controls
Price 1.148*** (0.014) 1.086*** (0.015) *** (0.010) 0.958***(0.010)
Seat 0.570 (0.823) 0.533 (0.788) ** (0.577) 1.371%%(0.553)
Screen 0.020 (0.094) 0.004 (0.090) -0.085 (0.066) -0.095 (0.063)
Age -0.173 (0.336) -0.105 (0.322) 0.245 (0.235) 0.291 (0.226)
Density -0.003 (0.064) -0.010 (0.062) 0.107** (0.045) 0.101** (0.043)
Predictors
Seat utilization 0.592%%*(0.064) 0.418***(0.045)
Concentration 0.191*** (0.021) 0.131***(0.014)
Theater fixed effects Included Included Included Included
Week dummies Included Included Included Included
No. of observations 1720 1720 1720 1720
Wald chi square 24734.26 27156.46 41124.63 44978.79

* p<0.10
p<0.05

Table A3

Demographics of the interview respondents
Position Experience
Senior Manager 2 <10 years 2
Middle Manager 5 10-20 years 6
Junior Manager 2 20+ years 1

5.2. Robustness checks and additional analysis

As stated, the study conducted interviews with theater managers to
validate assumptions and provide additional validation for the results.
The interview data support the study’s findings that theaters generally
increase their resource utilization with greater reliance on online plat-
forms. Managers reported that their theaters could, on average, schedule
an additional show every day after joining O20 platforms. For example,
theaters usually arranged two shows per night before joining 020
platforms. However, they have found that scheduling three shows at
night is profitable. This conclusion resulted from greater information
transparency and increased reach. Potential patrons were provided in-
formation about movie seat availability; thus, online patrons could make
sudden discretionary purchases online, which they previously could not
do in person. Greater demand-side usage of online platforms also
reduced information asymmetry for theaters as they have greater means
to understand customer purchase patterns and changing requirements.
Therefore, the evidence supports the study’s argument that increasing
demand-side usage of 020 platforms will lead to scheduling more seats
and increased resource utilization.

The interviews also provide insights to support the study’s results on
product concentration. For example, one of the respondents stated,
“When scheduling movies, theaters would take into account such factors
as the director or cast of a movie, the review by media or critics, the
response to the movie trailer, and the preference of local consumers.”
The manager also mentioned that they utilize “online information,
including attention degree in social media like WeChat and TikTok and
electronic word-of-mouth in 020 platforms like Maoyan ... they would
rely more on the online information when more consumers choose to
buy movie tickets online.” Hence, the online ratio reflects the customer
mix and informs theaters about the extent to which they can rely on
online information in making operational decisions. This shows that
movie theaters recognize that online consumers differ from offline
consumers in their behaviors (e.g., their search behaviors and suscep-
tibility to electronic word of mouth) [21]. Movie theaters will benefit
more from information provided by 020 platforms when they have
more patrons through the online channel.

To further verify the study’s results, it collected resource utilization

11

*** p<0.01. Numbers are GLS regression coefficients. The numbers in parentheses are standard errors.

and online usage data for 2014 and 2017. This created a pseudo-natural
experiment to analyze the impact of increasing online ratio (usage of
020 platform by consumers) on resource utilization (operational de-
cisions) of the theaters, independent of theater-level variations. As
shown in Figure 6, with the demand-side usage of 020 platforms
increasing from about 25% in 2014 to more than 70% in 2017, theaters’
seat utilization ratio increased. Irrespective of firm-level capabilities and
decisions, this denotes the apparent association between increasing
online ratio and greater resource utilization by theaters.

To ensure that the results are robust against the choice of how the
variables are operationalized, the study uses alternate measures of the
concentration and chain size variables. First, it recalculates the variable
concentration by considering the concentration coefficient based on the
top five movies shown by a movie theater vs. all the movies shown by a
theater each week. Second, the study uses different measures for chain
size, including the total number of movie theaters affiliated with a the-
ater chain. Generally, these measures produce similar results. Table Al
in the Appendix presents the results of robustness checks when the total
number of all movie theaters is used as the measure of chain size and the
new measure of concentration. The results indicate that the online ratio
remains a strong predictor for operational decisions made by theaters.
The study also finds that vertical relationship and chain size remain
significant moderators. Hence, the results are robust to new formula-
tions of critical variables.

The study also conducts a sensitivity analysis on the lagging effect in
robustness analysis. In the main analysis, the study uses a time lag of t-1
on the basis that firms make operational decisions based on past con-
sumer behavior (not simultaneously). To ensure that the study’s results
are not biased by errors in the duration of past behavioral effects, it
varied the lag by two- and three-time units (weeks) instead of one.
Again, the study finds similar similar, though the effects are under-
standably muted.

Finally, the study incorporates demand characteristics by adding a
dummy variable to indicate key festival holidays in the robustness
checks. For China, the Golden Week holiday, a one-week spring festival
in January, overlaps with the time of the study.® Therefore, Golden
Week is coded 1 if the week is golden (or 0 if not). The results are like the

6 According to the prospectus of Guangzhou Jinyi Film Media Corporation
(P1-1-110), there are four major and minor movie peak periods in the year. The
minor movie peak periods only allow one additional day off (e.g., the Dragon
Boat Festival) or no day off (e.g., Valentine’s Day), so they are not taken into
account. Regarding the four major movie peak periods, the Spring Festival is
the only movie peak period in this sampling period. Therefore, this analysis
only added the dummy variable for Spring Festival. Adding the other minor
movie peak periods does not change the results.
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main analysis. This analysis also supports all hypotheses; however, the
coefficient of the interaction term of online ratio and vertical relation-
ship is not significant. The study runs an additional robustness test by
including the ownership pattern (state vs. private) to account for firm
capabilities. It finds the effect to be nonsignificant. The inclusion of the
variable does not affect our results. Table 3 provides a summary of the
validation and robustness checks.

5.3. Outcomes of operational decisions

This study investigates resource utilization and product concentra-
tion outcomes by analyzing the impact of these decisions on the per-
formance of movie theaters. Models 7-10 use resource utilization (seat
utilization) and product concentration (concentration) as independent
variables. Models 7 and 8 use revenues of each movie theater as the
dependent variable; Models 9 and 10 use audience as the dependent
variable. Revenues represent a movie theater’s total box office revenues
in one week. The audience represents the total number of customer visits
to a movie theater in one week. The two variables, combined, capture
the performance of movie theaters. The revenues variable reflects
financial performance, while the audience reflects potential gains from
consumers who buy snacks, drinks, and movie derivatives. Table A2 in
the Appendix shows the results. Models 7 and 9 contain control vari-
ables, while Models 8 and 10 include independent variables. In Model 8,
the results show that both seat utilization (§ = 0.592, p < 0.01) and
concentration (p = 0.191, p < 0.01) have a positive and significant
impact on revenues. In Model 10, the results show that both seat utili-
zation (f = 0.418, p < 0.01) and concentration (f = 0.131, p < 0.01) have
a positive and significant impact on the audience.

The regression results show that both operational decision variables
have significantly positive impacts on the performance of movie the-
aters. Further, the coefficients of seat utilization are larger than 0.4. The
coefficients of concentration are larger than 0.1. As both dependent and
independent variables are in their log forms, the coefficients represent
elasticity. This suggests that revenue increases by more than 0.4% with a
1% increase in resource utilization and more than 0.1% when product
concentration increases by 1%. The large coefficients indicate that the
two decisions are crucial for performance, showing that those movie
theaters that are more effective in leveraging resources and offering a
compelling product mix perform better.

6. Discussion and Implications

The results presented in the preceding section provide numerous
insights. First, the study finds that demand-side usage of digital plat-
forms can lead to decisions of efficient resource utilization and
concentrated product offerings. Extant literature finds that joining 020
platforms can improve the performance of participating merchants [73].
This research confirms the finding, adding to the literature on 020
platforms by examining operational decisions made by merchants. It
extends the discussion in extant literature that investigates the ante-
cedents of performance or value creation [32,74] to focus on the ante-
cedents of decisions by supply-side firms joining digital platforms. This
study hypothesizes that 020 platforms drive better supply-side de-
cisions by facilitating information transparency and resource pooling.

Second, the results indicate that vertical integration positively
moderates the relationship between demand-side usage of digital plat-
forms and firms’ decisions on resource utilization and product concen-
tration. The findings suggest that firms already embedded in tight
vertical inter-firm relations may have the capabilities to better leverage
the benefits provided by 020 digital platforms. Prior research finds that
firms with stronger downstream capabilities will see a greater associa-
tion between joining digital platforms and sales [5]. This study extends
extant research by exploring the role of vertical relationships in
moderating the influence of demand-side usage of digital platforms on
merchants’ operational decisions. For vertically integrated merchants,
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performance improvement can be ascribed to platform-enabled better
operational decisions.

Third, the results show that horizontal integration negatively mod-
erates the relationship between the demand-side usage of 020 digital
platforms and the firms’ decisions on resource utilization and product
concentration. The finding suggests that horizontal relationships may
present similar benefits as those provided by 020 digital platforms.
They may also present some inflexibilities that constrain firms from fully
leveraging the benefits of digital platforms. Extant literature suggests
that merchants are increasingly concerned with their high reliance on
digital platforms [16,74]. This study adds to this research by pointing
out that horizontal relationships provide a partial substitute for digital
platforms. In addition, merchants can join a large chain to access
additional resources that would have a similar effect as utilizing
platform-enabled resources.

6.1. Theoretical implications

The study has several theoretical contributions. First, it contributes
to existing research by exploring demand-side drivers of supply-side
decision-making. Prior research that examined supply-side firms on e-
commerce platforms would focus on the relationship between firms’
decisions and performance [5,42]. However, research has not examined
the association between digital platforms and firms’ operational de-
cisions. The current research fills the gap by examining how
demand-side usage of 020 digital platforms influences the operational
decisions of supply-side firms. The study finds that digital platforms
enable supply-side firms to better utilize their resources. They can make
optimal product mix decisions by taking advantage of benefits provided
by 020 digital platforms.

Furthermore, research on platforms tends to focus on products and
less on services [17]. Even when prior research examined the cinema
context, it would focus on cinematic shows as products, investigating the
influence of social media and eWOM on movie sales [6,62]. This
research contributes to this work stream as it examines the provision of
services through 020 digital platforms, the cinema theater as a unit of
analysis, and their operational decisions. It provides insights that may
shed light on the benefits and outcomes of relying on 020 digital plat-
forms by service firms.

This study also contributes to a greater understanding of how
existing inter-firm boundaries of supply-side firms affect how they might
benefit from using and relying on digital platforms. Extant literature
regards platforms as metaorganizations that connect, coordinate, and
empower firms that join the platform [17]. Platforms, thus, create new
inter-firm relationships. They will interact with existing inter-firm re-
lationships, including vertical and horizontal inter-firm relations [4].
This study shows that firms’ existing vertical and horizontal relation-
ships [15] appear to affect the extent to which the firm can leverage the
benefits from demand-side usage of the O20 digital platform. A
supply-side firm’s existing vertical and horizontal inter-firm relation-
ships reflect and shape the firm’s ability to acquire, combine, and apply
platform resources, and, thus, influence the firm’s resource and product
decisions.

6.2. Managerial implications

This study informs managerial decision-making for merchants using
digital platforms, helping them to understand how reliance on digital
020 platforms impacts the effectiveness of operational decision-
making. Theoretically, the study proposes that firms that rely more on
020 digital platforms can leverage informational transparency and
resource pooling effects to improve their operational decision-making.

The findings highlight that demand-side usage of digital 020 plat-
forms has implications for supply-side firms’ operational decisions. This
suggests that firms should understand the extent to which they rely on
digital 020 platforms for sales of their services. They should, then,
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factor that into consideration of how they would leverage informational
resources and other resources from digital platforms to inform opera-
tional decisions. For instance, the study’s interviews suggest that greater
demand-side usage of 020 platforms implies that merchants should pay
greater attention to consumer reviews and sentiment on 020 platforms.
These factors may impact decisions related to their product mix and
resource utilization, recognizing that customers making an online pur-
chase may differ from those who purchase offline. The findings also
suggest that firms may wish to rely on platform-based resources, func-
tionalities, and informational benefits for making operational decisions
if they have greater demand-side usage of 020 platforms among their
customer base. A further analysis that shows that both resource utili-
zation and product concentration have significant revenue implications
also suggests that these are important decisions that impact firm per-
formance. Therefore, merchants should pay attention to these implica-
tions as they leverage the 020 digital platforms.

Furthermore, the findings show that firms embedded in vertical
inter-firm relations (rather than horizonal inter-firm relations) are better
placed to leverage 020 digital platforms. This suggests that firms should
consider their existing inter-firm relations when assessing their abilities
to leverage the benefits provided by 020 digital platforms for making
operational decisions.

6.3. Limitations

This research has some limitations, which suggests areas for future
research. First, as noted in the article, the study proposes information
transparency and resource pooling as the key underlying theoretical
mechanisms for the hypotheses. While the study uses interviews to
ascertain the face validity of these theoretical mechanisms, it did not
measure and test the proposed underlying theoretical mechanisms due
to data limitations. Future research should empirically examine and test
these specific constructs to show the mediating effects of these
constructs.

Second, the study conducts empirical research in the context of
China’s motion picture industry. The data are, therefore, restricted to
one city in China. Generalizing the findings of this research to other
service industries, countries, and regions requires more empirical
studies. Given the data-imposed restrictions, we could not control for
movie assortment at a theater level that can be included in future studies
to enhance robustness of the analysis.

Third, this study expects that the underlying benefits of information
transparency and resource pooling would apply to most O20 digital
platforms in the service industry, such as hotels and restaurants. Most
service firms should pay attention to operational decisions like resource
utilization and product concentration. For example, restaurants are
similarly concerned with seat occupation and must, therefore, decide on
their menu offerings. Nevertheless, operational decisions may be of
varying importance to different sectors (e.g., movie offerings are more
dynamic than restaurant menu offerings). Hence, the study acknowl-
edges that different operational decisions will likely feature more
heavily for different industries. Future research may wish to examine the
influence of 020 platforms on other operational decisions and for other
industries.

Finally, the study’s empirical tests did not conclusively show cau-
sality although it tried to mitigate this limitation in several ways. First,
statistically, the independent variables are lagged to the dependent
variables. Over the extended panel, this ensures that the reverse cau-
sality is less of a concern. Second, the study conducted an instrumental
variable analysis, ruling out endogeneity concerns through a statistical
approach. Future research may adopt research designs that are more
conducive to establishing causality for this research question.

7. Conclusions

Despite the limitations, this research extends the research in 020
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digital platforms, specifically for service firms. Focusing on China’s
cinema industry, the study shows that greater reliance on digital plat-
forms for supply-side firms results in more optimal operational decision-
making. This is likely due to the information transparency and resource
pooling benefits provided by 020 digital platforms. Furthermore, the
study considers how a firm’s existing inter-firm relationship interacts
with and moderates the ability to reap benefits from reliance on 020
digital platforms. As such, this research significantly enhances the un-
derstanding of how digital adoption by consumers affects supply-side
firms’ operational decisions due to the benefits and resources provided
by 020 digital platforms.
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Appendix A

Table A1, Table A2

Appendix B: Details of semi-structured interviews

The interviews were conducted in two phases. Four interviews had
been conducted during the data collection phase before the empirical
analysis was performed. Five additional interviews were conducted after
the analysis was completed. The first set of interviews were aimed at
understanding the context to help guide the study’s theoretical devel-
opment and data analysis. The second set of interviews were aimed at
testing our theorizing assumptions and confirming our results’ intuition.
The interviews were conducted, recorded, and transcribed in Chinese.
They were then translated to English by a native Chinese speaker who
understood movie theaters in China. Three authors analyzed the tran-
scribed texts following an iterative process for analyzing content (Miles
and Huberman, 1994). Any differences were resolved through peer re-
view and discussion (Kassarjian, 1977). External validity was further
ensured by conducting a thorough review of previous literature on
platforms in the cinema industry. We followed the abductive procedure
of Dubois and Gadde (2002), i.e., evolving the theoretical, empirical
fieldwork, and analysis simultaneously.

Table A3 shows the profile of the respondents.

We used a semi-structured interview protocol using the following
interview guide. Further probing questions were asked as a follow-up,
where required during the interview.

Interview Guide
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L. Introduction

We are a team of researchers focusing on the impact of 020 plat-
forms on theaters. We hope to ask you a few questions to understand this
topic better. Your identity will not be revealed at any point. We will be
recording the interview for analysis purposes.

II. Demographics (filled by the authors)

- Level of management (junior, middle, senior)
- Experience in 10-year bands

III. Questions

1. Basic issues about operational decisions made by a movie theater?

A Which decisions are made by movie theaters routinely, on a daily,
weekly and monthly basis?

B Among operational decisions made, which are the most crucial for
theaters’ revenue? And why these decisions are crucial?

C How do theaters make operational decisions, especially the crucial
decisions?

2. Basic issues about scheduling decisions?

A Content of scheduling decisions: titles, time slots, auditorium ...

B Frequency of scheduling decisions

C When will a scheduling decision be made, and who makes the
decisions?

D When will the scheduling decision be changed, and who will
change the decision?

3. Factors influencing scheduling decisions?

A Which factors impact decision-making by theaters?

B Demand-side factors: local demographics, preferences ...

C Supply-side factors: screens, 3D, seats, services, location ...

D Impact of data revealed or provided by 020 platforms: online
comments, sales volume

4. What is the role of theaters in making scheduling decisions?

A Which decisions are made by theaters?

B What are the changes in theaters’ scheduling decisions after the
emergence of 020 platforms?

C What is the relationship (wholly owned, partially owned, or non-
equity holding) impact on the distribution of decision-making
rights between theaters and exhibition chains?

D How about the relationship between the theaters and other the-
aters in the exhibition chain? Does the relationship influence the
distribution of decision-making rights?

E Does the ownership nature of the theaters influence the sched-
uling decision made?

5. What is the role of the exhibition chain affiliated with your the-
aters in scheduling decisions?

A Which decisions are made by your exhibition chain?
B What changes have occurred to the decisions made by your
exhibition chain after the emergence of 020 platforms?
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6. What is the role of 020 platforms in scheduling decisions?

A How about the opportunities for and challenges in theaters when
joining 020 platforms?

B The role of 020 platforms in scheduling decisions?

C Does the role vary with the titles of movies? How and why does
the role vary with the title of movies?

D Any difference between scheduling decisions made by Maoyan
and Taopiaopiao, two major 020 platforms in China?

7. What changes in scheduling decisions in busy seasons (golden
weeks)?

A Any change in decision-making power distribution: who have
more powers?

B How about the changes in the decision made by theaters: titles,
distribution of titles, number of exhibitions per day?
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