User Value Perception of Native Apps versus Mini
Programs: A Means-End Theory Approach
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This study examines the differences between native
mobile applications (native apps) and mini pro-
grams (MPs) by identifying the attributes and con-
sequences of both types of applications and com-
paring users’ value perceptions of them. We employ
the means-end theory approach, suggesting a hier-
archical representation of attributes, consequences,
and values. 11 in-depth qualitative interviews were
conducted with experienced users of native apps
and MPs in the tourism and travel context. The
interviews generated two lists of attributes, conse-
quences, and values from the coding processes: one
for native apps and the other for MPs. Eight hier-
archical value maps are created according to the
association between the components at different
levels, suggesting shared and unique values gener-
ated from using MPs in conjunction with native
apps. Our study contributes to the pioneering litera-
ture on MPs and, more broadly, to the literature on
mobile platform ecosystems in information systems
and service research.
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1. Introduction

Mobile applications (hereafter: mobile apps) have driven
the growth of mobile operating systems (OS) platforms
such as iOS and Android. They have also facilitated
relevant business model development in service manage-
ment domains through the respective app stores (e.g.,
Apple Store, Google Play Store; Hein et al., 2019, p. 90).
Recently, however, users of mobile devices have exhib-
ited an increasing reluctance toward downloading mobile
apps (cf. comscore, 2017). Users have to download and
install the apps and create an account on the app before
using it in most cases. In addition, users often abandon
the apps they install after using them only once (Perez,
2016). As a result, the growth of the number of apps has
slowed down across marketplaces (Statista, 2021). In this
case, it is questionable if the “native” mobile apps still
offer sufficient value to their users.

A novel approach has been adopted to respond to this
issue in China. Lightweight apps— named WeChat Mini
Programs (MPs)—have been embedded into WeChat,
China's largest mobile messaging platform. WeChat is
a free application launched by Tencent in 2011 to pro-
vide instant messaging services. As of the second quar-
ter of 2020, WeChat had 1.2 billion monthly active
users.! WeChat released its MP feature in 2017, enabling
third-party developers to create lightweight apps within
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WeChat’s platform ecosystem. MPs offer an improved
user experience as they do not require installation. They
also do not consume any storage space in the devices.
WeChat users can directly access the MPs within the
WeChat app. Additionally, MPs are not subjected to the
cumbersome procedures involved in developing native
apps. As of 2020, more than 3.2 million MPs have been
launched and used by nearly 840 million users. This
trend is remarkable when comparing these numbers to
the Google Play Store on Android, which hosted about
3.5 million apps, and the iOS App Store, which offered
about 2.2 million apps, as of the second quarter of 2020.
Many of the global companies operating their businesses
in China have launched WeChat MPs to improve their
online access to users and promote the native apps in the
app stores. Similar MP ecosystems were also introduced
by the other Chinese platform operators such as Baidu
(Baidu Mini Programs), Alibaba (AliPay Mini Programs),
and ByteDance (TikTok Mini Programs).

Since its launch, WeChat MPs have received significant
attention from practitioners. Indeed, MPs have emerged
as a new type of mobile app that provides increased
value for mobile users and companies. However, the
phenomenon of MPs so far has received limited atten-
tion in information systems and service research. This
is surprising, given that a strand of literature has gener-
ated implicative knowledge on mobile platform ecosys-
tems since the emergences of Apple’s iOS ecosystem and
Google’s Android ecosystem in both IS research (e.g.,
Eaton et al., 2015; Ghazawneh et al., 2013; Karhu et al.,
2018; Tiwana, 2014) and service research (e.g., Matzner et
al., 2021; Benkenstein et al., 2017; Vargo et al., 2012). Pio-
neering literature on the topic has suggested that WeChat
MPs retain most of the functionality of the original app
and integrate the four advantages of authentication, pay-
ment, sharing, and communication (Cheng et al., 2020;
Schreieck et al., 2022). However, theoretical arguments
on which attributes of MPs may benefit end-users and
limit them due to the reduced functional range are yet
to be rigorously developed. More specifically, in conjunc-
tion with native apps, our understanding of how MPs
enhance (or hinder) user experience and thus generate (or
reduce) user value is still lacking. Addressing this gap in
the mobile platform ecosystems literature, our study aims
to examine the differences between native apps and MPs
and how these differences affect their use cases. The focus
is on identifying the attributes and consequences of both
applications and comparing users’ value perceptions of
them, drawing on a value-based perspective. We intend
to expand our knowledge on how MPs could potentially
transform the mobile platform ecosystems.

For this study, we employ the means-end theory
approach. The means-end theory seeks to explain how
users’ choice of service enables them to achieve their
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desired end-states (Gutman, 1982). The approach sug-
gests a hierarchical representation of how users view ser-
vice. This hierarchy consists of attributes, consequences,
and values (i.e., desired end-states). Attributes describe
the functions or features of the service. Consequences
describe the benefits that users derive from the uses of a
product or service. Finally, values are seen as the ultimate
outcomes served by the service means.

We conducted 11 in-depth qualitative interviews with
experienced users of native apps and MPs in the travel
service context. Travel-related mobile apps and counter-
part MPs serve as our research context because they
are among the most popular mobile apps (Fang et al.,
2017) but are well known to have a low frequency of
use. These characteristics of travel-related apps will facil-
itate the acquisition of more meaningful implications by
comparing users’ value perceptions of mobile apps and
MPs. All the interviewees actively used both types of
applications for different travel purposes. A laddering
interviewing technique was used for the data collection.
It is a one-on-one semi-structured in-depth interviewing
technique in which the respondent describes why some-
thing is important to them, and the researchers try to find
linkages between the key perceptual elements across the
range of attributes, consequences, and values (Reynolds
etal., 1988).

Based on the analysis of the interviews, we identified
six values that native apps offer (i.e., efficiency, conve-
nience, accessibility, reliability, comprehensiveness, and
informativeness) and five values that MPs offer (i.e.,
efficiency, convenience, accessibility, connectedness, and
compendiousness). Three of the values—efficiency, con-
venience, and accessibility—are common to both native
apps and MPs. Reliability, comprehensiveness, and infor-
mativeness are unique values offered by native apps,
whereas connectedness and compendiousness are salient
values offered by MPs. We also identified correspond-
ing attributes and consequences for each value and
conducted a mapping of hierarchical attributes—conse-
quences—value relationships.

As one of the pioneering studies on MPs, our study con-
tributes to three literature streams. First, it contributes to
the IS literature on mobile platform ecosystems by exam-
ining how the emergence of MPs affects the user behavior
as MPs and native apps compete for the users” attention.
Second, it adds to the literature stream on service ecosys-
tems by applying means-end theory to carve out how
digital services with different characteristics create value
for customers. Finally, it sheds light on the effect of digi-
tal services on travel service management by analyzing

1 https://daxueconsulting.com/wechat-mini-programs-2020-rep
ort/
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how MPs address complement native apps by fulfilling
specific requirements of tourists and travelers.

2. Related work

2.1. Mobile platform ecosystems and Mini Program
ecosystems

Mobile platform ecosystems, particularly Google’s
Android ecosystem and Apple’s iOS ecosystem, provide
users of smart devices with an operating system that
offers virtually limitless functionality through its huge
variety of third-party applications (Tiwana, 2014). As of
the second quarter of 2020, the Google Play Store on
Android hosted about 3.5 million apps, and the iOS
App Store offered about 2.2 million apps. With their
abundance of third-party applications, mobile platform
ecosystems have transformed end-users’ manner of living
and consumption. Popular apps allow users to easily stay
in touch with friends and family (e.g., WhatsApp and
WeChat), organize rides on short notice (e.g., Uber and
Didi), monitor their health and fitness (e.g., Runtastic
and Keep), or shop online (e.g., Amazon and Taobao).
Compared to when mobile devices were not widely avail-
able, users benefit from the contemporary ubiquity of
smartphones and apps, which facilitates convenience and
efficiency (Siau et al., 2003).

Mobile platform ecosystems are a subtype of digital plat-
form ecosystems, which comprise “a platform owner
that implements governance mechanisms to facilitate
value-creating mechanisms on a digital platform between
the platform owner and an ecosystem of autonomous
complementors and consumers” (Hein et al., 2019, p.
90). In the case of mobile platform ecosystems, the plat-
form owner offers boundary resources such as applica-
tion programming interfaces (APIs) (e.g., Google Maps
APIs available for third-party developers on Android),
a software development kit, and an integrated develop-
ment environment (e.g., Apple’s Xcode; Ghazawneh et
al., 2013; Eaton et al., 2015), and brings third-party devel-
opers and end-users together in a marketplace (Tiwana,
2014). To govern the ecosystem (cf. Tiwana, 2014), plat-
form owners apply mechanisms that grant some deci-
sion-rights to third-party developers (e.g., how to design
their app) while controlling the quality of the apps (e.g.,
by conducting automated code checks before releasing
an app) and sharing app revenue (e.g., keeping a certain
percentage of the third-party developers’ revenues).

Despite the huge success of mobile platform ecosystems,
they have recently begun to face challenges. One chal-
lenge relates to the end-users’ reluctance to install new
apps (comscore, 2017). Due to the high number of apps
available in the stores, it can be difficult to find suitable
ones. Furthermore, users have to download and install
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the apps and, in many cases, create an account on the
app before using it. A recent survey shows that most
users are frustrated when a business requires them to
install an application to place an order (Heady.io, 2021).
For third-party developers, it has gotten difficult to get
their apps noticed by end-users, particularly if they are
not popular enough to be featured in one of the lists that
platform owners curate for their marketplaces. 50% of
users only download well-known apps, making it hard
for newcomers to gain traction with their apps in the first
place (App Annie, 2021). In addition, users often abandon
the apps they install after using them only once (Perez,
2016). As a result, the growth of the number of apps has
slowed down across marketplaces (Statista, 2021). While
information systems (IS) research has studied the success
of mobile platform ecosystems (e.g., Tiwana, 2014; Ghaza-
wneh et al., 2013; Eaton et al., 2015; Karhu et al., 2018),
the challenge of overcrowded app marketplaces and end-
users’ decreasing willingness to install and actively use
apps have yet to be investigated.

As an alternative to native mobile apps, mobile web apps
emerged in the early 2010s. Mobile web apps are websites
that can be reached via mobile browsers and offer some
functionality to the user, such as buying tickets or regis-
tering for an event. In particular, with the development
of HTML5, mobile web apps became an alternative to
native apps (Selvarajah et al., 2013; Jobe, 2013). However,
mobile web apps have shortcomings as they require con-
stant internet connectivity, are considered less secure than
native apps and have difficulty accessing the hardware
functionality of mobile devices such as the GPS sensor
(Selvarajah et al., 2013; Jobe, 2013). The more recent pro-
gressive web apps (PWAs) provide solutions for most of
these technical challenges. However, the goal of PWAs
is to support developers in implementing apps that can
be made available in the app stores of both Android and
iOS (Majchrzak et al., 2018) rather than to address the
challenges of end-users in finding and accessing apps.

A more recent response of platform owners to end-users’
decreasing willingness to install apps is “mini program
(MP) ecosystems.” MPs are lightweight apps that run on
a host app and do not require prior installation (Cheng et
al., 2020). The most well-known example is the WeChat
Mini Program ecosystem which has become popular in
China (Schreieck et al., 2022). Since 2017, WeChat has
offered third-party developers the opportunity to develop
MPs that end-users can use through WeChat. Over 3.2
million WeChat Mini Programs have become available
since then, covering use cases such as ordering food and
purchasing tickets for public transportation. End-users
can access MPs through different entry points such as
through the host app, via sharing, and by using offline
QR codes (for a comparison of mobile platform ecosys-
tems and MP ecosystems, see Tab. 1).
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Besides WeChat, other Chinese platforms such as Baidu
and AliPay have also rolled out MPs. In response to this
development, Apple introduced App Clips in 2020—a
feature similar to MPs that allows third-party developers
to offer a small, distinct app functionality without requir-
ing users to install the full app.

Mobile platform  Mini program
ecosystem ecosystem
Underlying Mobile operating ~ Host app
host system system

Integration High—device Low—System APIs
with device sensors can be cannot be used directly
functionality accessed via APIs  (e.g., no push notifica-
tions)
Entry points The platform’s Multiple entry points
marketplace such as sharing, QR
codes, and through the
host app
Examples Google Android ~ WeChat Mini Pro-
Apple 08 grams (by Tencent)
Baidu Mini Programs
AliPay Mini Programs
(by Alibaba)
TikTok Mini Programs
(by ByteDance)

Tab. 1: Mobile platform ecosystems and mini program ecosystems

The phenomenon of MPs so far has received limited
attention in IS research (e.g., Cheng et al., 2020; Schreieck
et al., 2022). Thus, the use cases of MPs that benefit
end-users and those that would limit them due to MPs’
reduced functional range are yet to be identified. To
address this question, we adopt a value-based perspec-
tive and compare native apps and MPs in the context of
travel and tourism.

2.2. Digital services in the tourism and travel industry

The ubiquitous use of digital services has fundamentally
reshaped the process of traveling. Given the increasing
popularity of smart mobile devices, in particular, mobile
apps have become an indispensable tool for travelers
seeking information and a channel for purchasing tour-
related products and services, such as accommodation
and transportation tickets. On the one hand, mobile apps
can be used for utilitarian purposes such as searching for
accommodation-, transportation-, and destination-related
information (Wang et al., 2014). People rely more on
smartphones and tablets than other devices in the search
process (Murphy et al., 2016). This enables them to be
more flexible and less stressed during travel—increasing
their control over their experience. On the other hand,
mobile apps can also support hedonic purposes such as
entertainment and content sharing. This can enhance pos-
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itive feelings by facilitating online social interaction and
improving the traveling experience (Lalicic et al., 2018).

Previous literature has examined: (1) user motivations
for adopting mobile apps in the tourism and travel con-
text and (2) the impact of digital services on travel pat-
terns and behaviors. Concerning adoption, several stud-
ies applied IS adoption models, such as the technology
acceptance model (TAM; Davis, 1989) and the unified
theory of acceptance and use of technology (UTAUT)
model (Venkatesh et al., 2003) to explain users’” adoption
of travel-related mobile apps (Choi et al., 2019). Concern-
ing the impact of digital services, scholars have drawn on
the notion of service-based logic (Vargo et al., 2009) and
studied the potential of digital services to provide more
differentiated offerings to customers (Davis et al., 2015)
and the role of online customer reviews.

Users may plan less before their trips because they
expect information to be readily available through mobile
apps as long as they have Internet access (Wang et al.,
2014). Relatedly, Kang et al. (2020) identified relationships
between traveler characteristics and smartphone use for
travel-related information searches. For example, the pro-
liferation of digital services led to the emergence of
“flashpackers,” who frequently use mobile apps during
travel (Paris, 2012). Compared to traditional backpack-
ers, flashpackers are more independent and enjoy greater
freedom and choices, which are enabled by mobile Inter-
net access, such as online booking sites with customer
reviews (Miguéis et al., 2017).

A growing body of literature has focused on travel-
related mobile app users from various perspectives. For
example, Kennedy-Eden et al. (2012) proposed seven
types of travel-related mobile apps based on the main
functions they provide, which include navigation, social
engagement, mobile marketing, security, transactions,
entertainment, and information. Specifically, users pri-
marily use mobile apps during their trips for communica-
tion, social media, entertainment, and information acqui-
sition (Wang et al., 2016). Additionally, instead of sharing
their experiences after completing their trip, users are
more likely to share their experiences while still traveling
(Zhang et al., 2017). Moreover, with mobile apps, retriev-
ing travel-related memories becomes easier and more
convenient.

Previous literature helped researchers and practitioners
understand the role of digital services in the context of
travel and the available range of travel-related mobile
apps. However, the studies have not considered users’
value perceptions of travel-related mobile apps and their
behavior related to such value perceptions. Moreover,
previous literature has not addressed the emergence of
MPs in the context of travel. Our study aims to address
this gap in existing research.
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3. Means-end theory

The means-end theory seeks to explain how consumers’
choice of a product or service enables them to achieve
their desired end-states (Jung, 2014). Means-end chain
analysis is a goal hierarchy approach. The core concept
of such an approach is the notion of a hierarchical goal
system. A goal is the desired outcome of an action, and
the goal exists within a hierarchical system (Reynolds
et al., 1988). The approach suggests a hierarchical rep-
resentation, from attributes to consequences and values
(Woodside, 2004).

The means-end theory approach claims that attributes of
the activity have a role in the means by which people
achieve higher goals or values (Gutman, 1982). Attributes
are the means that lead to consequences, which are also
the means that realize values (Reynolds et al., 1988).
Attributes are “perceived qualities or features of prod-
ucts or services” (Reynolds et al.,, 1988) and are tangi-
ble or intangible product characteristics. Consequences
are “personal outcomes or results derived from usage
or consumption” (Reynolds et al., 1988). (Desired) val-
ues are goals that represent governing drives and moti-
vations (Reynolds et al., 1988). A means-end chain—con-
sisting of attribute-consequence-value links—is typically
expressed through a hierarchical map. It contains nodes
of attributes, consequences, and values and their asso-
ciations.

Most means-end chain analyses essentially consist of
three steps: laddering interviews, content analysis,
and generation of a hierarchical structure (Jung, 2014;
Reynolds et al.,, 1988; Gutman, 1982). The analysis typ-
ically depends on a laddering interview technique to
generate hierarchical constructs. The laddering technique
has been extensively applied in consumer research to
understand their preferences regarding products or ser-
vices (Woodside, 2004; Reynolds et al., 1988). To help
interviewees educe lower or higher levels of the concepts,
researchers interview by asking three questions in the
following order: “What attribute makes the product (or
service) attractive to you?” (i.e., the attribute question),
“Why is that attribute important or desirable to you?”
(i.e., the consequence question), and “Why is that (the
subject’s response) important to you?” (i.e., the value
question). In the first phase, interviewees are asked
to provide the attributes of a product that affect their
consumption decision. They are then asked to explain
their consequential benefits from the aforementioned
attributes. Finally, they are asked to elucidate why those
benefits are important. Based on their responses, a hier-
archical map is produced.

The means-end theory approach is widely utilized in var-
ious domains, such as marketing, organizational behav-
ior, and information systems, for understanding indi-
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viduals” decision-making processes (van Rekom et al.,
2007). In the marketing field, researchers conceptually
view consumers as goal-oriented decision-makers who
choose behavior that will most likely lead to desired out-
comes (Bagozzi et al., 1994; Woodside, 2004; Reynolds et
al., 1988; Gutman, 1982). Recently, the means-end theory
approach has been introduced into IS literature. For
example, IS researchers applied it to explore the adoption
of web-based document management systems (Chiu,
2005), online shopping (Lin et al., 2008), e-learning sys-
tems (Sun et al., 2009), users’ goals in virtual worlds (Jung
et al., 2010), and social networking sites (Jung et al., 2014).

Travelers can also be considered goal-oriented decision-
makers. Since mobile apps and MPs are representative
products of digital services, and the tourism and travel
context is similar to other IS usage behaviors in terms
of satisfying users’ different desired outcomes (or val-
ues), the means-end theory can be applied to understand
users’ perceptions of and motivations for using mobile
apps and MPs in the context of tourism and travel.

4. Methodology
4.1. Research context

For two reasons, we chose travel-related mobile apps and
MPs as our research context. First, tourists extensively
use mobile apps to book accommodations, transportation
tickets, tourist attraction tickets, and much more. Travel-
related apps are among the most popular downloads
within app marketplaces (Fang et al., 2017). As of 2018,
US travelers used approximately 7-8 mobile apps on
average for their searching, booking, and in-destination
activities.2 Second, it is well known that travel-related
apps have a low frequency of use (Choi et al., 2019).
Additionally, travel apps often consume a lot of device
memory. A mobile app analytics company reported that
travel apps were used an average of only 2.6 times per
week and retained 45% of the device’s memory.3 Thus,
these apps’ high popularity and low use frequency are
expected to infer more meaningful implications when the
users” value perceptions of mobile apps and MPs are
compared.

4.2. Data collection

Due to the exploratory nature of our study, we adopted a
qualitative research design and an inductive methodolog-
ical approach (Sarker et al., 2018). We follow the means-
end chain analysis to elicit user values and determine

2 https:/ /www.travelagentcentral.com/running-your-business/stat
s-nearly-two-thirds-travelers-rely-mobile-apps-during-trip

3 https:/ /www.marketingdive.com/ex/mobilemarketer /cms/news
/strategy /18161.html
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their relationship structures. The next section explains the
three stages of the means-end chain approach used in the
study—laddering interviews, content analysis, and draw-
ing of hierarchical maps.

Empirical data was gathered from 11 semi-structured
interviews in the predetermined research setting of
China. Given our research objective to compare mobile
apps and MPs based on users’ value perception in the
context of travel services, the sampling process was led
by four criteria. First, participants needed to demonstrate
a high degree of familiarity with travel-related mobile
apps. We checked how often they traveled and what
type of mobile apps they used during the different travel
stages, such as information search, reservation, and activ-
ities in destinations. Second, sufficient user experience in
the navigation of WeChat MPs was essential. To check
that, we asked the interviewees to name the travel-related
MPs on their WeChat accounts. Third, participants were
asked to detail one recent experience with a travel-related
MP that supported them on their last trip. Lastly, self-
identified travel-enthusiasts were favored, but this was
not a decisive criterion. 11 graduate students (7 women
and 4 men) of a Chinese university aged between 23 and
26 were randomly recruited. The 11 interviews were com-
pleted across two rounds. In the first round, the first 7
participants were interviewed, which set the foundation
for the second round of interviews conducted with the
remaining 4 participants to fill any information gaps.

Informed by the laddering technique of Reynolds and
Gutman (1988), an interview protocol was created in
advance to guide the flow of conversation to align with
the means-end approach. This method allowed us to
derive associations between users’ perceptions of digital
services. Specifically, it enabled us to identify linkages
between attributes, consequences, and values. The main
section of the interview related to users’ travel habits,
which we separated into the following four stages: 1)
information collection, 2) travel planning, 3) booking
(e.g., transportation, accommodation, other tickets), and
4) in-destination activities. The respondents were asked
to provide descriptive, perceptive, and reflective answers
regarding their personal experiences with travel-related
mobile apps and MPs. They were first asked to do so
individually, then in comparison to one another. Prob-
ing questions were inserted throughout the interviews
to explicitly determine why the attributes that they
described were important to them.

The interviews lasted 30-60 minutes and were exclusively
conducted via WeChat voice calls, which were audio-
recorded and transcribed. Respondents were given the
option to participate in either English or Chinese, thereby
allowing them to respond in their language of preference.
As a result, six interviews were conducted in Chinese,
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while five were held in English. The Chinese interviews
were translated into English so that all the transcriptions
were in the same language, facilitating consistent data
analysis in the subsequent stages.

4.3. Content analysis and drawing hierarchical maps

Following the means-end theory, the evaluation process
of the empirical data relied on a coding procedure. The
first cycle of open coding produced 440 initial codes.
In the next step, axial coding guided the elicitation of
elements for native apps and MPs separately, further clas-
sified into the levels of attributes, consequences, and val-
ues (i.e., desired end-state). An example code for each
level is presented in Tab. 2. Since the focus of the means-
end theory is to concentrate on the linkages between the
elements rather than on the elements themselves, a sum-
mary table was constructed from which dominant con-
nections across levels of abstraction were obtained. We
created hierarchical value maps to represent key linkages
and depict unique pathways that represent users” percep-
tual attitudes concerning native apps and MPs to graphi-
cally visualize our findings. The most frequently detected
linkages are summarized in the hierarchical value maps
provided in the findings section.

5. Findings
5.1. Attributes, consequences, and values

The means-end analysis began once a list of attributes,
consequences, and values was generated from the cod-
ing processes, specifically based on key content that
emerged from the interviews. The initial content analysis
extracted nine attributes, six consequences, and six values
for native apps, and eight attributes, eight consequences,
and five values for MPs.

First, among those components, four attributes (i.e.,
remotely available, instant completion of task online,
no (or less) language barrier problem, and up-to-date
information), two consequences (i.e., no need to carry
around physical materials and avoid the hassle of prepa-
ration/booking on-site), and three values (i.e., efficiency,
convenience, and accessibility) were common to both
native apps and MPs. The findings show that native apps
and MPs have explicitly shared components in attributes,
consequences, and values, based on the mobile platform
ecosystems, in comparison to offline or traditional online
settings (e.g., websites).

Second, four attributes (i.e., high level of content quality
and quantity, diverse functions, access to user-generated
content and community, track and save the information
digitally, restore browsing sessions), four consequences
(i.e., no need to research from scratch, in-depth, multiple,
longer sessions, later-stage actions, customized informa-
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tion and service), and three values (i.e., reliability, com- prehensive features than MPs, resulting in more reliable
prehensiveness, informativeness) are unique components  and informative outcomes for users.

of native apps. Native apps provide richer and more com-

Quotation Level Code

“The biggest difference for me is that I do not need to create a new account  Attribute Accessible without download
and that I don’t need to download a new application in order to do some-

thing.”

“The biggest difference for me is that I do not need to create a new account  Attribute Lightweight and fast

and that I don’t need to download a new application in order to do some-

thing.”

“If you plan a trip with your friends and you search for articles on these Attribute Easy to share/communicate
MPs you can easily share them with your friends via private chat making it content

more convenient to communicate with my friends.”

“I think compared to native apps, I would prefer to use MPs because it’s Attribute Less steps involved to
much easier for me to use and much more convenient. If I use a mobile achieve tasks

application, first I need to know the name, and secondly, I will need to

download the app through my app store, then create my account, have my

ID and passport ready, etc.”

“I really like to compare the offerings on different platforms, but I obvi- Consequence Increasing ability to cross-
ously can’t download all of these apps. I can only keep the most compre- check platforms

hensive ones I most frequently use on my phone. However, the advantage

that MPs provide me with is that I can easily open up all these different

platforms and cross-check and compare them to each other, which I find

very useful and convenient.”

“I can also comfortably delete certain apps when my storage becomes too Consequence Saving storage space

full and still use their services through WeChat MPs.”

“MPs on the other hand are very convenient—you can check them even Value Accessibility

if you don’t have their apps installed on your phone; you can still receive

information.”

“It definitely improved the efficiency of trip planning between friends. Pre-  Value Efficiency

viously, when you share certain content via an app, your friend had to first
download the app before they could open and view the shared content.”

Tab. 2: Sample coding (mini programs)

Finally, four attributes (i.e., lightweight and fast, seamless
process from opening to completing tasks, easy to share/
communicate content, fewer steps involved to achieve
something), six consequences (i.e., saving times for com-
pleting tasks, saving storage space, more content sharing,
early-stage actions, increasing ability to cross-check plat-
forms, better experience when planning with friends, and
two values (i.e., connectedness, compendiousness) are the
distinguished components of MPs in our analysis. Com-
pared to native apps, MPs are designed to offer a unique
set of functions on top of the fast and seamless processes,
leading to more compendious experiences for users. In
addition, the features of MPs promote content sharing
among users, providing the value of connectedness.

All components of native apps and MPs across all three
levels are presented in Tab. 3.

The next step was to generate a hierarchical map
according to the association between the components
at different levels. Responses regarding the three lev-

SMR - Journal of Service Management Research - Volume 6 - 3/2022

els—attributes, consequences, and values—generate a
means-end chain (Woodside, 2004). Answers to the
attributes pertain to a means for answers to the conse-
quences. Likewise, answers to the consequences corre-
spond to a means for answers to the values. Based on this
approach, we generated eight hierarchical maps in total,
including three (i.e., efficiency, convenience, and accessi-
bility) for both, three (i.e., reliability, comprehensiveness,
informativeness) for native apps, and two (i.e., connect-
edness, compendiousness) for MPs, respectively.

5.2. Shared values between native apps and mini
programs

Both native apps and MPs generate three values in com-
mon through different hierarchical routes from attributes
to consequences and values. First, convenience is one of
the most dominant values generated from native apps
and MPs (Fig. 1). Some of the shared attributes (e.g.,
remotely available, no (or less) language barrier prob-
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Components Native Apps (N) Mini Programs (M)
Values (V) NV1. Efficiency* MV1. Efficiency*
NV2. Convenience* MV2. Convenience*
NV3. Accessibility*
MV3. Accessibility*
NV4. Reliability
NV5. Comprehensiveness MVEConneciedness
NV6. Informativeness MVS5. Compendiousness
Consequences (C) NCI1. No need to carry around physical materi-  MC1. No need to carry around physical materials*

als*

NC2. Avoid hassle of preparing/booking on-

site*

NC3. No need to research from scratch

NC4. In-depth, multiple, longer sessions
NCS5. Later-stage actions (e.g., purchase)

NC6. Customized information and service

Attributes (A) NA1. Remotely available*

NA2. Instant completion of tasks online*

NAS3. No (or less) language barrier problem*

NAA4. Up-to-date information*

NAD5. High level of content quality and quantity

NAG. Diverse functions

NA7. Access to user-generated content and com-

munity

NAS8. Track and save information digitally

NAY. Restore browsing sessions

MC2. Avoid hassle of preparation/booking on-site*
MC3. Saving times for completing tasks

MC4. Saving storage space

MC5. More content sharing

MC6. Early-stage actions (e.g., search)

MC?7. Increasing ability to cross-check platforms

MC8. Better experience when planning with friends
MAL. Remotely available*

MAZ2. Instant completion of task online*
MAS3. No (or less) language barrier problem*
MA4. Up-to-date information*

MADG. Lightweight and fast - Accessible without
download

MAG6. Seamless process from opening to completing
tasks

MA?. Easy to share/communicate content

MABS. Less steps involved to achieve something

Notes: *Shared components between native apps and mini programs

Tab. 3: Native apps vs. mini programs in the attributes-consequences-values hierarchy

lems) and consequences (e.g., no need to carry around
physical materials, avoid the hassle of preparation/book-
ing on-site) of both types contribute to generating the
value of convenience. Also, other attributes and conse-
quences are uniquely relevant to creating value. On the
one hand, native apps’ attributes, such as high content
quality and quantity and tracking/saving information
digitally, result in in-depth, multiple, longer sessions and
more customized information services. The consequences
could potentially promote the value of convenience. On
the other hand, MPs” unique attributes, such as easy to
share/communicate content, can lead to more content
sharing and a better experience of planning with friends,
enhancing the convenience of the process.

Second, efficiency is mostly driven by the attributes and
consequences of using MPs, while a few attributes and
consequences from using native apps are relevant (Fig. 2).
Given that the origin of MPs in satisfying the needs of
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brevity, most of the attributes and consequences of MPs
contribute to generating the value of efficiency. Native
apps, remotely available, could result in favorable con-
sequences (i.e., avoid the hassle of preparation/booking
on-site), leading to a higher level of efficiency.

Finally, the value of accessibility can be generated by
using both types, but in clearly different ways (Fig. 3).
On the one hand, the lightweight and fast characteris-
tic of MPs could generate some relevant consequences
(e.g., saving time for completing tasks, saving storage),
improving accessibility of users. On the other hand,
native apps, with more access to user-generated content
and community, could promote in-depth, multiple, and
longer sessions.

5.3. Distinguished Values of Native Apps

The unique attributes of native apps could result in a set
of favorable consequences, providing the values of reli-
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Fig. 3: Hierarchical value map: Accessibility

ability (Fig. 4), comprehensiveness (Fig. 5), and informa-
tiveness (Fig. 6). For the value of reliability, five attributes
of native apps, including diverse functions, access to
user-generated content and community, instant comple-
tion of tasks online, track/save the information digitally,
restore browsing sessions, results in the set of conse-
quences, such as in-depth, multiple, longer sessions, and
customized information and service, later-stages actions
(e.g., purchases). Those consequences may lead to gener-
ating higher reliability for users. Relatedly, the value of
comprehensiveness could be obtained by a similar set

SMR -

of attributes (i.e., diverse functions, restore browsing ses-
sions) and consequences (i.e., in-depth, multiple, longer
sessions, and customized information and service, later-
stage actions, no need to research from scratch). Finally,
the value of informativeness is generated by the conse-
quences, such as no need to carry around physical mate-
rials and no need to search from scratch, from using
the features, including a high level of content quality
and quantity, up-to-date information, and track/save the
information digitally.
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5.4. Distinguished values of mini programs

The last two values, generated from MPs, propose the
unique characteristics of MPs, compared to native apps
in the mobile platform ecosystems. On the one hand, the
value of compendiousness is based on the two unique
attributes of MPs, including a seamless process from

opening to completing tasks and fewer steps involved to
achieve the tasks (Fig. 7). The attributes result in increas-
ing the ability to cross-check platforms (from the seamless
process), saving time for completing tasks (from fewer
steps involved) and being more useful for early-stage
actions (from both). The consequences lead to increasing
the value of compendiousness for users of MPs. On the

. %MMN
CONSEQUENCES I“l'depth, mu}tiple, Later-stage actions ~ Avoid hassl.e of prePamtion/ No need_ to carry éround Customized inffmnation No need to research
Onger sessions (e.g, purchase) booking on-site physical materials and service from scratch
ATTRIBUTES Dive.rss Access to user—generavted Instant compl.etion . Trackvand save Restore l?rowsing
functions content and community of tasks online information digitally sessions.
| — Native Apps
Fig. 4: Hierarchical value map: Reliability
VALUE Comprehensiveness
In-depth, multiple, Later-stage actions No need to research  Customized information
CONSEQUENCES P P g ustomized inf
longer sessions (e.g, purchase) from scratch and service
ATTRIBUTES Diverse Restore browsing
functions sessions
Native Apps
Fig. 5: Hierarchical value map: Comprehensiveness
VALUE Informativeness
In-depth, multiple No need to carry around i i i
CONSEQUENCES pth, multiple, No need to research Ty aroul Customized information

longer sessions from scratch physical materials and service

Track and save
information digitally

Up-to-date
information

High level of content

ATTRIBUTES . )
quality and quantity

Native Apps

Fig. 6: Hierarchical value map: Informativeness
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other hand, the value of connectedness is enhanced by
one unique feature: easy to share/communicate content,
resulting in three consequences, including more content
sharing, better experiences for planning with friends, and
more useful for early-stage actions (Fig. 8). The increased
connectedness from MPs is mainly due to the mobile
messenger feature of WeChat, where MPs are created and
operated. The two values generated by the distinctive
attributes of MPs and their consequences indicate that
MPs provide comparative benefits and advantages over
native apps in these aspects. The findings propose a foun-
dation for understanding MPs’ recent emergence in the
mobile platform ecosystems and how they could supple-
ment (or replace) native apps.

User Value Perception of Native Apps versus Mini Programs

6. Discussion and contribution

Our study examines the differences between native apps
and MPs and how these differences affect their use
cases in the travel and tourism context. We identified
the attributes and consequences of both types of appli-
cations and compared users’ value perceptions of them
based on a value-based perspective and the means-end
theory approach. We identified six values that native
apps offer (efficiency, convenience, accessibility, reliabil-
ity, comprehensiveness, and informativeness) and five
values that MPs offer (efficiency, convenience, accessibil-
ity, connectedness, and compendiousness). Three of the
values—efficiency, convenience, and accessibility—are
common to both native apps and MPs. Reliability, com-
prehensiveness, and informativeness are unique values
offered by native apps, whereas connectedness and com-
pendiousness are salient values offered by MPs. We also
constructed corresponding attributes and consequences
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for each value and drew a mapping of hierarchical
attributes—consequences—value relationships.

As one of the pioneering studies on MPs, this article
provides a three-fold academic contribution that also rep-
resents starting points for future research. First, it con-
tributes to the IS literature on mobile platform ecosystems
by examining how the emergence of MPs affects the user
behavior as MPs and native apps compete for the users’
attention. The study identifies the value of MPs compared
to native apps from a user perspective. Previous IS liter-
ature has addressed how mobile apps create value for
customers as part of a digital platform ecosystem (Hein
et al., 2019; Tiwana, 2014) but has rarely addressed the
challenges that an ever-increasing number of apps create
in mobile platform ecosystems. As customers struggle to
find apps and are reluctant to invest time to download
apps and create user accounts, MPs have emerged as a
more lightweight solution. We show that, while native
apps offer great value for their users, MPs can be an
alternative whenever users want to quickly perform a
small task while being connected to their peers. These
findings show that complements, that is, apps, can differ
significantly in mobile platform ecosystems. Rather than
only distinct native apps, mobile ecosystems will need
to provide seamless offerings that comprise one or more
MPs. Previous work in IS on MPs focused on the third-
party developer side (Cheng et al., 2020) or the platform
owner side (Schreieck et al., 2022). We take on the end-
user perspective and illustrate that MPs and native apps
share certain similar valuable characteristics; they are effi-
cient, convenient to use, and easily accessible. However,
due to their lightweight nature, MPs also offer additional
value, such as connectedness because they are easy to
share and compendiousness because they provide a dis-
tinct, targeted functionality. Future work could draw on
quantitative data on the usage of native apps and MPs
to derive further insights into the conditions in which
the different types of apps are preferred by end-users.
In addition, future research could address how specific
governance mechanisms such as control, provision of
boundary resources, and revenue sharing evolves as MPs
become more popular.

Second, this study adds to the literature stream on service
ecosystems by applying means-end theory to carve out
how digital services with different characteristics create
value for customers. Previous work in the domain of
service management has highlighted the potential of dig-
ital platforms to enable service ecosystems that not only
provide a rich set of digital services to customers but
are also a fertile ground for service innovation (Vargo et
al.,, 2012). Digital platforms support the service-dominant
logic (Vargo et al., 2009) as members of platform ecosys-
tems co-create value, just as members of service ecosys-
tems do. Thus, platform ecosystems can be seen as a spe-
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cific type of service ecosystem. By applying the means-
end theory, we show that digital services can be offered to
end-users in different ways, for example, as native apps
for smart mobile devices, or as more lightweight MPs.
The means-end theory enabled us to derive attribute—con-
sequence—value relationships that explain why different
ways of service provisioning might be more attractive
for end-users depending on the use case. Future research
could strengthen the attribute—consequence-value rela-
tionships by conducting surveys with a larger number of
participants and by conducting studies in contexts other
than the tourism and travel industry. This would create
a more comprehensive picture of the motivation of end-
users to rely on native apps vs. MPs and vice versa.

Third, our work sheds light on the effect of digital
services on travel service management by analyzing
how MPs address complement native apps by fulfill-
ing specific requirements of tourists and travelers. The
tourism and travel industry is service-driven and heavily
impacted by the increasing availability of digital services
(Wang et al., 2014; Murphy et al., 2016). Tourists and trav-
elers, who are per se mobile, benefit from the offerings
of digital services, for example, to book accommodation
and transportation more flexibly (Davis et al., 2015) and
to consider online customer reviews. Our work shows
that after the transition from offline to online services and
the (ongoing) transition from services provision through
websites to service provision through mobile apps, there
is a further, early-stage transition towards ad-hoc service
provision through lightweight MPs. These MPs provide
opportunities for actors in the tourism and travel indus-
try to provide use cases for short, on-the-spot interactions
with customers and for use cases in which customers
share content with others. Future research that focuses on
digital services in the tourism and travel industry could
derive a more systematic overview of the different stages
of travel, the requirements users have in each stage, and
how that can be addressed with different types of digital
services. Furthermore, it is of interest how novel formats
of digital services, such as MPs, influence the behavior
of tourists and travelers—for example, whether they plan
even less and rely on more spontaneous service provi-
sion.

Our study also provides practical implications for differ-
ent service providers in the travel industry and, more
broadly service industry. Our findings allow the other
side of the platform ecosystem—the third-party develop-
ers—to understand what purposes would be served bet-
ter by MPs instead of native apps. According to different
service objectives and situations, they could interchange-
ably leverage either MPs or native apps. For example,
if a service context is more relevant to connectedness
between users, e.g., information sharing, utilizing MPs
would be a more appropriate approach. In a situation
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of comprehensive information search, bringing users into
native apps could be a better option. We also provide
practical knowledge for the tourism and travel industry
by analyzing how MPs are used differently than native
apps in the contexts. Most importantly, we have identi-
fied that users actively utilize both MPs and native apps
in completing the tasks in different stages of traveling,
from information search to planning, booking, and in-
destination activities. Thus, it is important for the service
providers in the tourism and travel industry to improve
compatibility and transferability between their MPs and
native apps, resulting in more seamless service experi-
ences for users. While we conducted our study in the
specific context of tourism and travel, we expect our
value-level findings to apply to other service domains.
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