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Abstract: The use of digital technology has enabled consumers to play an essential role in the success
of startups. Priem et al. proposed a demand-value creation-performance framework, which argues
that firms can create value for the consumer by exploring consumer demand, and this type of value-
creation activity can help firms gain better performance. However, empirical evidence supporting
this framework remains scarce. To address this challenge, this study empirically tests Priem et al.’s
framework in the context of entrepreneurship. A unique on-site survey dataset of 323 digital startups
in the digital environment was employed to explore how consumer demand drives startups to value
creation activities and gain better performance. The study results show that consumer demands, in
terms of demand heterogeneity, demand uncertainty, and demand interactivity, are positively related
to value creation, as reflected by opportunity recognition and consumer innovation. Furthermore,
both opportunity recognition and consumer innovation are positively related to the performance
of startups. These findings support the demand-side perspective by providing empirical evidence
for its key arguments from an entrepreneurial view and extend the demand-side perspective by
contextualizing it in the increasingly digital environment.

Keywords: demand-side perspective; opportunity recognition; consumer innovation; value creation;
digital environment

1. Introduction

In the contemporary digital landscape, the adoption of innovative digital technologies
has empowered consumers to assume a pivotal role in the business environment [1–4]. Since
the 1990s, strategic management research has widely embraced the supply-side perspective,
which posits that a focal firm’s competitive advantage is contingent on its ability to possess
and manage a diverse set of heterogeneous resources or capabilities, all other factors being
equal [5–9]. While previous research has placed considerable emphasis on value creation,
these streams of inquiry have also highlighted the significance of value capture activities,
which enable a firm to exclude its competitors from lucrative opportunities. More recently,
researchers have come to recognize the importance of attending to the demand side of
the equation, given that consumers serve as ultimate arbiters of value [8–11]. Notably, the
demand-side perspective (DSP) has gained increasing traction and is currently permeat-
ing various fields, including strategic management [12,13], international business [14,15],
supply chain management [16], and business models [17–19].

Professor Richard L. Priem and his colleagues have significantly contributed to the
DSP field [16,17,20,21]. In their seminal work, Priem et al. [22] proposed a demand-value
creation-performance framework of DSP which elucidates how consumer demand influ-
ences firm performance through value-creation initiatives. Specifically, by shifting the
focus from the focal firm to product markets and consumers, the DSP suggests that the
heterogeneity of consumers and dynamic changes in consumer preferences largely dictate
a firm’s managerial decisions regarding value creation in a value system, thus resulting in
performance disparities.
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Despite that, the development of DSP is still in its infancy. First, few studies provide
an empirical test for the core tenet of DSP, namely, the demand-value creation-performance
framework. Although the DSP, as a promising perspective, is increasingly introduced to
multiple research fields, it is far from mature because its key arguments are mainly waiting
to be tested. In particular, entrepreneurship is believed to be a critical sphere of influence of
the DSP [18], and the user plays an essential role in digital startups [23–25]. Still, the current
literature has little idea of how helpful the DSP is for entrepreneurship research, especially
in the digital environment. Considering that rigorous empirical test is critical for theory
development in that it brings theory to real life [26], this study endeavors to enrich the DSP
by offering a formal empirical test for its key arguments from an entrepreneurial view.

Second, the development of the DSP requires extensive contextualization. Contextual-
ization is essential for theory development; it can help improve the predictive power of
a theory [26]. The DSP emphasizes the role of demand heterogeneity and demand uncer-
tainty in determining value creation [22]. Intuitively, it would be valuable to contextualize
it in environments where demand heterogeneity and uncertainty are salient. In this study,
the author argues that the digital economy represents such a perfect context [18,19,27]. In
recent years, digital innovation is profoundly reshaping the way of doing business [28].
The development of new digital technologies makes power sources shift significantly from
marketers to consumers [29].

Furthermore, in an increasingly digital world, businesses become less bounded and
predefined [23], making the business environment highly open [30,31], uncertain [23], and
interconnected [32,33]. Particularly, advances in new digital technologies and the burst
of the digital economy enable consumers to instantly and frequently deliver their needs
to firms through dynamic interactions [25,34]. Thus, this study argues that the digital
economy is ideal for testing and extending the DSP.

This study aims to test and extend the core tenet of the DSP in an increasingly digi-
tal environment. Drawing on the insights of Priem et al.’s seminal work [22], this study
examines how consumer demand drives value creation and consequently contributes to
the performance of startups. A survey dataset of 323 digital startups in the digital envi-
ronment was employed to explore the relationship between consumer demand and value
creation. The empirical results show that demand heterogeneity, demand uncertainty, and
demand interactivity are all positively related to value creation, as reflected by opportunity
recognition and consumer innovation. Furthermore, both opportunity recognition and
consumer innovation are positively related to the performance of startups. This study
thus contributes to the DSP in two significant ways. First, the findings provide empirical
evidence for the DSP from an entrepreneurial view. To the best of the author’s knowledge,
this paper is the first to provide a formal empirical test for Priem et al.’s [22] framework in
the entrepreneurship field. Second, this study extends the DSP to the context of the digital
environment, providing additional evidence for the DSP by showing how it explains the
value creation of startups in the digital environment.

2. Theoretical Background

Prior research often takes a supply-side perspective and focuses primarily on the
firm’s value capture activities through which they could exclude their rivals from opportu-
nities. The resource/capability-based approach is widely adopted in strategic management
research, which argues that the possession and management of resources or capability
can lead to a focal firm’s competitive advantage, all else being equal [5–9]. For example,
Peljko and Auer [35] investigated how entrepreneurial curiosity affects innovation, and
Sánchez-García et al. [36] proved the effect of entrepreneurial orientation on innovation and
startup sustainability, which are researched from the supply side. Despite its significant
contributions, the resource-based view (RBV)-related research takes it for granted that value
has been created and underlines value capture by neglecting that value and opportunities
come first from the demand side [37,38].
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Recently, there has been a growing recognition that research should pay attention to
value creation from the demand side [11,16,20]. In particular, Priem et al. [22] argued that
“demand-side strategy research instead typically looks externally and downstream from the focal
firm, toward product markets and consumers, to explain and predict those managerial decisions
that increase value creation within a value system.” Ever since then, Richard L. Priem and
other DSP supporters have committed themselves to introduce the DSP to multiple fields
such as strategic management [12,13,39–41], international business [12,16], supply chain
management [10], and business model research [17,18,21].

According to the seminal work of Priem et al. [22], the critical thoughts of the DSP are
listed below. First, DSP emphasizes the consumer’s role in determining the value system’s
total value and the consumer’s heterogeneity in evaluating a given product or service.
DSP views the market as a value system [42], where firms create value for consumers
through providing products or services, and consumers make payment depending on their
judgment of the value of the products or services [20,22]. The judgments of consumers are
subjective and individual-specific [20,43]. These lead to the critical assumption of DSP; con-
sumers are heterogeneous, and their preferences are changing dynamically [21]. Specifically,
demand heterogeneity indicates that the market a firm faces is multidimensional; it has many
different segments, and the needs of consumers in each segment are different [20,44,45].
In addition, demand uncertainty indicates that consumer demands and preferences change
dynamically over time, and sometimes it is hard to predict how they will change [20,44].

Second, DSP emphasizes value creation instead of value capture and argues that firms
can improve their performance by increasing consumer benefits. By distinguishing value
capture from value creation, the DSP proposes that in a value system [36], “value creation is
determined by consumers’ evaluations of benefit they expect to receive from a purchase, indicated by
willing to pay” and “value capture is determined by structure and resource ownership in a value
system” [20].

Third, firms can create consumer value by exploiting demand heterogeneity and
uncertainty. Since consumers’ judgments of products or services are heterogeneous and
dynamic, unsatisfied needs exist in the market [20]. Firms can exploit these unsatisfied
needs through appropriate innovation [46], and improve performance by increasing con-
sumer benefit [20,43]. From an entrepreneurial view, two key value-creation activities exist.
First, demand heterogeneity and uncertainty contribute to opportunity recognition through
opportunity signaling [22]. Second, demand heterogeneity and uncertainty lead startups to
innovate with their consumers [22,47].

Based on these, Priem et al. proposed a demand-value creation-performance frame-
work that argues that firms can create value for the consumer by exploring consumer
demand, and this type of value-creation activity can help firms gain better performance.
Scholars focus more on consumer demand’s role in innovation and entrepreneurship. von
Hippel and Kaulartz [48] argued that the consumer is the key driver of innovation. By
exploring the relationship between business model design diversification and performance,
Sohl et al. [49] found that user heterogeneity would reinforce the positive relationship be-
tween business model design diversification and performance. Zhang et al. [50] found that
global demand heterogeneity provides pressure and opportunities for multinational firms
to learn and adapt and is positively related to the development of dynamic capabilities
of multinational firms. Wang et al. [11] discovered that past user relationships become a
double-edged sword when demand-side preferences for a particular technology change,
with different impacts on different types of adaptive capabilities of firms different impacts.
While the value of DSP has been increasingly recognized, there is still plenty of room for im-
provement. A very first concern is: does Priem et al.’s framework work? From an emerging
perspective, the core tenet of the DSP is mainly waiting to be verified. Opinions are divided
on this aspect. For example, Levitas [51] points out three limitations of Priem et al.’s [22]
framework: (1) success in consumer markets does not equal firm success; (2) the notion
of ‘value’ used in the framework is not clear; (3) consumer preferences are endogenous.
Although the insight of DSP is being introduced to multiple research fields, studies in



Sustainability 2023, 15, 4116 4 of 18

each field remain scarce. More than surprise, our literature review shows that the DSP
remains the least adopted by entrepreneurship scholars up to now. Since entrepreneurship
is the pursuit of opportunity without regard to resources currently controlled [52], both
opportunity recognition and innovation are at the heart of entrepreneurship [53,54]. The
DSP seems particularly valuable for entrepreneurship research [22]. Thus, it becomes
indispensable to test the insights of DSP from an entrepreneurial view.

Another issue is whether Priem et al.’s framework is applicable in all contexts. The
author posits that to enhance the generalizability of the DSP, considerable effort must be
devoted to contextualizing it. Context is an integral component of the theory. Firstly, it
not only delineates the boundaries of a theory [55] but also shapes the propositions of a
theory [56]. Secondly, contextualization can significantly augment the predictive power of
a theory [26]. Therefore, it is essential to evaluate the DSP by contextualizing it in various
ways. This study proposes that the digital economy is a proper context for testing and
further developing the DSP. On the one hand, consumer demand becomes even more het-
erogeneous and unpredictable in the digital realm [18,27]. Furthermore, the proliferation of
various digital technologies facilitates direct, frequent, and profound interactions between
firms and their consumers [32,33,57]. On the other hand, the integration of new digital
technologies creates novel ways of value creation. Firstly, digital innovation provides star-
tups with access to abundant entrepreneurial opportunities [17,58]. Secondly, digitization
allows consumers to participate in firm innovation [59] and enables startups to empower
their consumers more effectively [60]. Thus, the author is curious about how the DSP will
function in an increasingly digital business environment.

3. Hypothesis Development

Positioning in the new digital environment, this study endeavors to test Priem, Li, and
Carr’s [22] DSP framework from an entrepreneurial view. Specifically, the author explores
how consumer demand impacts a startup’s value-creation activities, which consequently
determine the performance of startups (Figure 1). Following previous studies on the
DSP [11,14,20], and taking the digital environment into account, this study singles out three
key consumer demand characteristics: demand heterogeneity, uncertainty, and interactivity.
Notably, we argue that interactivity is becoming a salient feature of consumer demand in
the digital environment. According to Prahalad and Ramaswamy [61], demand interactivity
indicates that consumers are no longer audiences; instead, they frequently participate in
active and explicit dialogues with suppliers through various channels for better products
and services. The development of the Internet, mobile Internet, and digital platforms offers
consumers abundant opportunities to learn about businesses by communicating directly
with suppliers or other value co-creators [17,25,58,62]. More importantly, consumers often
initiate these interactive dialogues, no longer being controlled by the firm [61].

In the digital environment, new technology renders consumers a pivotal role in op-
portunity recognition and innovation [25,63]. Therefore, this paper examines two essential
value-creation activities of startups: opportunity recognition and consumer innovation. Op-
portunity recognition has been the focus of entrepreneurship research for a long time [54].
According to the discovery view of opportunity recognition [64], this study defines oppor-
tunity recognition as a startup’s endeavors in searching for and identifying new business
opportunities [65,66]. Additionally, this study defines consumer innovation as consumers’
involvement in the process of startups’ innovation activities [67]. The activity of consumer
innovation is highlighted here for two reasons. Firstly, innovation is at the core of en-
trepreneurship [53]. Secondly, in the digital environment, startups tend to empower their
consumers more [60] by stimulating consumer innovation activities [25,30,41,58].

3.1. Consumer Demand and Opportunity Recognition

Demand heterogeneity benefits the opportunity recognition of startups in the digital
environment. First, high demand heterogeneity gives birth to entrepreneurial opportuni-
ties waiting to be recognized by entrepreneurs [39]. As the market becomes increasingly
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segmented, niche markets with high-profit potentials emerge, providing startups oppor-
tunities to create value for neglected consumers. This mechanism is called opportunity
signaling [22]. Second, high demand heterogeneity provides more knowledge needed for
opportunity discovery [68]. Startups serving consumers with different demands help them
accumulate diversified knowledge about consumers, which can act as prior knowledge
needed for opportunity recognition [69].
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In the digital environment, the infusion of new digital technologies enables firms to
better meet consumers’ diverse needs [18]. HSTYLE is a burgeoning Chinese clothing brand.
Like Zara, HSTYLE designs and sells a staggering amount of fast-fashion clothes to young
people. Nevertheless, unlike Zara, HSTYLE is a pure internet company in that all busi-
nesses are conducted online. HSTYLE’s opportunity comes from meeting the increasingly
individual and personalized needs of young Chinese people, particularly women.

Therefore, this study makes the following claim:

Hypothesis 1. Demand heterogeneity is positively related to the opportunity recognition of startups
in the digital environment.

Uncertainty has long been highlighted as a critical source of entrepreneurial oppor-
tunities [70–72]. In recent years, the diffusion of new digital technologies such as cloud
computing, social media, and data analytics have transformed the nature and ways of deal-
ing with such uncertainty. In the digital environment, merely reacting to consumer needs
is no longer the best way to use opportunities. Instead, startups must proactively drive
changes by engaging in new digital innovations and delivering new products or services to
consumers [73]. Kingdee is a well-known Chinese software company that offers software
such as ERP products to small and medium-sized enterprises. In recent years, witnessing
the rapid development of cloud computing technology, Kingdee is quickly transferring its
traditional services to cloud services to grasp the opportunity of digital transformation.

Therefore, this study makes the following claim:

Hypothesis 2. Demand uncertainty is positively related to the opportunity recognition of startups
in the digital environment.

Interactions with consumers can help startups to recognize entrepreneurial opportuni-
ties better. On the one hand, such interactions can generate knowledge that is beneficial
for opportunity recognition [69,74]. On the other hand, interactions with consumers can
assist startups in identifying opportunity signals more accurately [75]. A highly interactive
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demand environment characterizes the digital economy, wherein consumers can interact
with firms frequently and in a timely manner [4,28]. As a result, startups can easily obtain
consumer feedback through virtual communities, Apps, and social networking services [17],
and can better recognize opportunities by utilizing data analytics skills [76]. An example of
this is Xiaomi, a Chinese internet firm founded in 2010 with the philosophy of “living for
fans.” Xiaomi creates hardware, software, and internet services with the help of its loyal
consumers, known as Mi Fans. To understand consumer needs, Xiaomi has established a
virtual community called the millet community, where its fans are encouraged to actively
participate in the discussion of their demands and the design of mobile phones.

Hence, this study makes the following claim:

Hypothesis 3. Demand interactivity is positively related to the opportunity recognition of startups
in the digital environment.

3.2. Consumer Demand and Consumer Innovation

Existing literature shows that consumers are one of the key players of firm innovation
in the digital environment [73,77]. In particular, demand heterogeneity drives startups
to involve their consumers in their innovation processes. First, demand heterogeneity
motivates startups to innovate more [78]. As there are many segments with different appeals
in the market, the incumbent might neglect some particular niches with significant financial
potential. Startups can recognize these niches by interacting with consumers and create
value for these neglected niches by conducting consumer innovation activities [50]. Second,
when demand heterogeneous is high, there is more innovation-supporting knowledge
in the consumer market. Hence, it becomes an effective way to integrate consumers
into innovation processes by enabling them to independently modify the products or
services [78].

Therefore, this study makes the following claim:

Hypothesis 4. Demand heterogeneity is positively related to consumer innovation of startups in
the digital environment.

In the digital environment, consumer innovation helps startups respond to and take
advantage of demand uncertainty. First, consumer innovation has been viewed as an
effective way to manage demand uncertainty [79]. When consumer preferences change
dynamically, startups must constantly search for knowledge about consumer demands.
Since such knowledge is sticky to consumers [80], involving consumers in their innovation
processes becomes necessary. Second, consumers tend to actively participate in firm inno-
vation because they want products or services that better match their changing preferences.
Take Xiaomi, for example, to meet consumers’ changing preferences for smartphones, Xi-
aomi encourages its consumers to develop a Smartphone system based on its open-source
system kit. Consumers are willing to participate in system development because their
demands can be better satisfied in this way.

Therefore, this study makes the following claim:

Hypothesis 5. Demand uncertainty is positively related to consumer innovation of startups in the
digital environment.

Consumer interactivity is beneficial to consumer innovation. First, the interaction
with consumers is the beginning of consumer innovation. By interacting with consumers,
startups can figure out the innovation-supporting knowledge sticky to consumers [80].
Second, the interaction between startups and consumers provides a channel for consumer
innovation through which startups co-create products or services with their consumers [81].
In the digital environment, virtual communities, Apps, and social networking services
are all communication and consumer innovation channels. For example, in the millet
community, consumers of Xiaomi can frequently interact with Xiaomi’s development team
on how to improve the Smartphone system, which ultimately leads to the success of Xiaomi.



Sustainability 2023, 15, 4116 7 of 18

Thus, this study makes the following claim:

Hypothesis 6. Demand interactivity is positively related to consumer innovation of startups in
the digital environment.

3.3. Opportunity Recognition and the Performance of Startups

Prior research has extensively documented the positive relationship between oppor-
tunity recognition and firm performance [82,83]. Opportunity recognition motivated by
consumer demands contributes to the performance of startups since it recognizes what
value startups should create, which is closely related to consumers’ willingness to pay [22].
In the last twenty years, many Chinese entrepreneurs have recognized and successfully
seized entrepreneurial opportunities related to digital innovation and business digitization,
producing a lot of successful digital companies such as Alibaba, Tencent, and Baidu.

Therefore, this study makes the following claim:

Hypothesis 7. Opportunity recognition is positively related to the performance of startups in the
digital environment.

3.4. Consumer Innovation and the Performance of Startups

Consumer innovation contributes to the performance of startups. First, consumer
innovation enables startups to co-create value with consumers [83–85], by offering products
or services that better satisfy consumer needs. Second, consumers can gain more value by
participating in the process of firm innovation [86]. As stated before, Xiaomi represents a
classic example of consumer innovation. Thanks to its unremitting efforts in co-creating
value with consumers, Xiaomi has quickly grown into a public company that values more
than 40 billion in just a few years.

Therefore, this study makes the following claim:

Hypothesis 8. Consumer innovation is positively related to the performance of startups in the
digital environment.

4. Methodology
4.1. Sample and Data

The hypotheses were tested based on a survey dataset of Chinese digital startups.
The Chinese context was preferred for three reasons. First, China has become the world’s
largest digital market [87], making it a perfect context for digital entrepreneurship research.
Second, China has been promoting digital entrepreneurship in recent years; MGI reported
that one-third of the world’s unicorn companies were established in China [88]. Third, with
the rapid growth of the Chinese economy, consumer demands are changing dramatically
and becoming increasingly heterogeneous, as Deloitte and Netease reported [89].

This study collected data from five provinces or municipalities in China (Beijing,
Shandong, Anhui, Hunan, and Zhejiang) for two reasons. First, Beijing and Hangzhou (the
capital of Zhejiang) are cities famous for digital innovation and entrepreneurship. Second,
China’s economic development is regionally unbalanced; Beijing and Shandong are in the
Northern area of China, and Zhejiang, Hunan, and Anhui are in the Southern area, which
ensures that our sample is regionally balanced.

This study designed the questionnaire in the following steps. First, all items were con-
structed based on a literature review and helpful reports on the digital economy. Second,
we modified the wording and terminology through several interview rounds with en-
trepreneurs to ensure all items were accurate and easily understood. Finally, we organized
a preliminary survey of some startup entrepreneurs for further feedback.

This study drew a random sample of 500 startups with the help of local governments.
First, the governments of these five provinces provided us with a list of 34 incubators or
startup parks, which are the largest and most well-known in the region. Then, we contacted
these incubators and asked them to help us randomly select startups in the incubators or
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startup parks according to the tail of their telephone number. Finally, we obtain a random
sample of 500 startups.

The survey was conducted in 2017. Before the survey, we organized several meetings
to train the investigators about how to conduct a questionnaire survey. We contacted
all these startup companies to ask if they agreed to participate in the survey. Then we
conducted an on-site survey by visiting them one by one. We chose an on-site survey
because it can minimize potential misinterpretations of items and improve the response
rate. To minimize common method bias, we took a double-respondent questionnaire
design. We divided our scales into two questionnaires: A and B. In each firm, the research
team asked two founders or co-founders to fill in the two questionnaires. Each interview
was conducted following this procedure: (1) an interviewer contacted the interviewee to
ask for permission; (2) the interviewer paid a visit to the interviewee and introduced the
purpose of the research, and then guided the interviewee to fill in the questionnaire; (3) the
interviewee double checked the questionnaire.

By the end of October 2017, we obtained 389 responses and deleted 67 of them
following two criteria: (1) the total time spent on a questionnaire is less than 10 min,
and (2) the percentage of responded items is less than 50%. The final sample is 323 with a
response rate of 64.6% (323/500). The average age of the sampling firms is 3.82 and about
56.3% are founded less than three years. Of the startups we interviewed, 74.3% have less
than 30 employees.

4.2. Measures

All items were measured using a 5-point scale ranging from 1 (“strongly disagree” or
“strongly poor”) to 5 (“strongly agree” or “strongly well”) unless noted otherwise. The
operationalization of variables, survey items, and measurement model results are reported
in Appendix A.

Demand heterogeneity. Based on insights from previous studies [11,22,90,91], this study
measured demand heterogeneity with four items that reflect the degree of diversity of
consumer need: the extent to which consumers (1) desired personalized products or
services; (2) had diverse needs; (3) were difficult to be satisfied with a standardized design;
(4) had varying preferences for the final product or service.

Demand uncertainty. Based on insights from previous studies [92,93], this study mea-
sured demand uncertainty with three items that reflect the frequency of changes in demand
and the degree of difficulty in predicting consumer demand: the extent to which consumers
startup targets (1) change over time; (2) tend to look for new products or service all the
time; (3) have different needs from new consumers.

Demand interactivity. According to previous studies [33,57], this study measured
demand interactivity with three items that reflect the frequency, the characteristics, and
the channel of interaction. This study asks the respondents to evaluate (1) the frequency
with which their consumers interact with them; (2) the extent to which their consumers ask
for instant interaction; (3) how many types of channels through which they interact with
their consumers.

Opportunity recognition. According to previous studies [65,66,94,95], this study mea-
sured opportunity recognition with four items that reflect the ability of a startup to search
and identify new business opportunities from various sources: the extent to which a startup
recognized opportunities through (1) interacting with their consumers; (2) interacting with
their investors; (3) interacting with their business partners; (4) daily communications with
other stakeholders.

Consumer innovation. Based on measures used in prior studies [90,96,97], we measured
consumer innovation with three items which reflect the degree of consumers participating
in firm innovation: the extent to which consumers (1) offered frequent feedback and inputs
on products or service; (2) proactively offered new ideas about a new product or service
development; (3) actively involved in innovation activities.
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Performance of startups. Since most startups in our sample are founded in less than
5 years, it is hard or unnecessary to collect information about their objective financial
performance. Through interviews with many founders of startups, this study recognized
that, in the early stage of a digital company, the ability to attract consumers is the most
important performance index. Hence, we measured the performance of startups with three
items: (1) consumer growth rate; (2) consumer conversion rate; (3) consumer retention rate.

Control variables. Four variables were controlled. At the industry level, this study con-
trolled for institutional dynamism since changes in the institutional environment are impor-
tant sources of entrepreneurial opportunities in transition economies such as China [98,99].
Institutional dynamism was measured by asking the respondents to evaluate the extent
to which the policies affect their businesses in the past year using a 5-point scale, with
“1” indicating “no change at all” and “5” indicating “change a lot”. At the firm level, this
study controlled for firm age and firm size [100]. Firm age was measured by the number of
years from founding to the present. Firm size was measured by the number of employees.
At the individual level, the founder’s prior experience and knowledge are closely linked
to entrepreneurship [69,101]. Founder’s education was controlled as an ordinal variable,
with “1” indicating high school graduation degree, “2” indicating associate degree, “3”
indicating bachelor degree, “4” indicating master’s degree, and “5” indicating doctorate.

5. Analysis and Results

This study analyzed our model following a two-step approach to structural equation
modeling (SEM) [102]. This study used SEM for two reasons. On the one hand, SEM is an
effective way to operate constructs that cannot be directly observed and can only be inferred
from observable variables, such as consumer demand and innovation characteristics. On
the other hand, SEM allows us to test complex relationship patterns, including many
hypotheses. Due to these advantages, many studies on entrepreneurship and strategy apply
SEM in their data analysis. For example, using SEM, Peng and Walid [103] investigate
the effect of entrepreneurs’ perceived risks and barriers on sustainable entrepreneurship.
Sánchez-García et al. [36] apply SEM to investigate the relationship between entrepreneurial
orientation and companies’ innovation capacity. Etim and Daramola [104] apply SEM to
investigate the relationship between the perception of technology by informal service
providers and the readiness to use technology. Khan and Fatma [105] apply SEM to
investigate the relationship among consumer perceptions of corporate social responsibility
(CSR) programs and their effects on brand image, brand trust, and positive consumer word
of mouth.

In the first step, this study conducted a confirmatory factor analysis (CFA) to assess the
measurement model. First, the fit indices of the measurement model (Chi-square = 161.36,
degrees of freedom = 109, p < 0.001; CFI = 0.98; RMSEA = 0.39) all meet the threshold of
acceptability, which indicates that the model provides a good fit for our data. Second, this
study assessed the reliability of our measures. Appendix A shows that all Cronbach α

values and composite reliability (CR) values exceed the threshold of 0.70 [106], indicating
high-scale reliability. Third, this study assessed the validity of our measures. As shown
in Appendix A, the loadings of our items are well above 0.70, except for the third item
for demand uncertainty, thus supporting convergent validity. This study assessed the
discriminant validity by comparing the squared root of average variance extracted (AVE)
with correlations between the construct and any other construct. The squared root of AVE
for each construct exceeds the correlation between each pair of constructs, indicating high
discriminant validity. Together, these results support the construct validity and reliability
of our measures.

Table 1 shows the means, standard deviations, and correlations. This study conducted
tests to compare measurement models for those pairs of constructs with correlations of 0.40
or higher [107]. As shown in Table 2, Models 1, 3, 5, 7, and 9 are one-factor models which
treat the measurement of two constructs as one factor, and Models 2, 4, 6, 8, and 10 are
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two-factor models where two constructs are treated as two factors. All two-factor models
are superior to one-factor ones, showing discriminant validity.

Table 1. Descriptive Statistics and Correlation Matrix (N = 323).

Mean SD. 1 2 3 4 5 6 7 8 9 10

1. Demand heterogeneity 3.97 0.70 (0.744)
2. Demand uncertainty 3.70 0.67 0.412 ** (0.707)
3. Demand interactivity 3.86 0.81 0.306 ** 0.422 ** (0.743)
4. Opportunity recognition 4.07 0.65 0.168 ** 0.264 ** 0.291 ** (0.713)
5. Consumer innovation 3.84 0.78 0.467 ** 0.357 ** 0.495 ** 0.238 ** (0.748)
6. Performance of startups 3.58 0.73 0.138 * −0.010 0.215 ** 0.163 ** 0.159 ** (0.784)
7. Firm growth 3.37 0.81 0.086 −0.010 0.101 0.163 ** 0.056 0.513 ** (0.781)
8. Firm size 37.42 103.46 0.072 0.040 0.088 0.056 0.085 0.242 ** 0.246 **
9. Firm age 2.77 0.79 0.057 0.040 0.067 0.064 0.094 −0.056 −0.127 * 0.204 **
10. Founder education 3.05 0.80 −0.031 −0.020 −0.103 −0.006 −0.021 0.061 −0.087 −0.021 −0.017
11. Institutional dynamism 3.46 0.95 0.025 0.010 0.031 0.139* 0.101 0.113 * 0.102 0.061 −0.007 −0.030

Note: The square root of average variance extracted in parentheses; ** p < 0.01; * p < 0.05 (two-tailed tests).

Table 2. Comparison of Measurement Models (N = 323).

Model Model Description χ2 DF ∆χ2 RMSEA NFI CFI

Model 1 One-factor model: demand uncertainty
and demand heterogeneity 201.511 14 0.204 0.740 0.749

Model 2 Two-factor model: demand uncertainty
and demand heterogeneity 51.062 13 150.499 *** 0.095 0.934 0.949

Model 3 One-factor model: demand uncertainty
and demand interactivity 215.845 9 0.267 0.632 0.634

Model 4 Two-factor model: demand uncertainty
and demand interactivity 32.789 8 183.056 *** 0.098 0.944 0.956

Model 5 One-factor model: consumer innovation
and demand heterogeneity 209.052 14 0.208 0.758 0.766

Model 6 Two-factor model: consumer innovation
and demand heterogeneity 47.207 13 161.845 *** 0.090 0.945 0.959

Model 7 One-factor model: consumer innovation
and demand interactivity 177.234 9 0.241 0.742 0.747

Model 8 Two-factor model: consumer innovation
and demand interactivity 19.604 8 157.630 *** 0.067 0.971 0.983

Model 9 One-factor model: performance of startups
and firm growth 199.511 9 0.256 0.764 0.768

Model 10 Two-factor model: performance of startups
and firm growth 13.543 8 185.968 *** 0.046 0.984 0.993

Note: *** p < 0.001.

5.1. Hypotheses Test

This study tested hypotheses in the second step. The results are reported in Table 3.
In Figure 2, the coefficients integrated in the nomogram of the model are shown. Results
in Table 3 indicate that the model fit for our data is good (Chi-square = 483.388, degrees
of freedom = 243, p < 0.001; RMSEA = 0.055, CFI = 0.901). As Table 3 shows, demand
heterogeneity is positively related to opportunity recognition (β = 0.106, p = 0.090) and
consumer innovation (β = 0.422, p < 0.001), lending supports Hypothesis 1 and Hypothesis
4. Results show that demand uncertainty is significantly and positively related to opportu-
nity recognition (β = 0.287, p = 0.010) and consumer innovation (β = 0.328, p = 0.004), thus
providing support for Hypothesis 2 and Hypothesis 5. Moreover, demand interactivity is
positively related to opportunity recognition (β = 0.235, p < 0.001) and to consumer innova-
tion (β = 0.416, p < 0.001), providing support for Hypothesis 3 and Hypothesis 6. Further,
opportunity recognition is positively related to the performance of startups (β = 0.138,
p = 0.067), which provides marginal support for Hypothesis 7. Finally, consumer inno-
vation is positively related to the performance of startups (β = 0.177, p < 0.05), lending
support for Hypothesis 8.
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Table 3. Results of Structural Equation Modeling (N = 323).

Relationship Estimate SE. p

Opportunity recognition <— Demand heterogeneity 0.106 0.063 +
Consumer innovation <— Demand heterogeneity 0.422 0.076 ***

Opportunity recognition <— Demand uncertainty 0.287 0.111 **
Consumer innovation <— Demand uncertainty 0.328 0.115 **

Opportunity recognition <— Demand interactivity 0.235 0.064 ***
Consumer innovation <— Demand interactivity 0.416 0.073 ***

Opportunity recognition <— Institution dynamism 0.079 0.037 *
Consumer innovation <— Institution dynamism 0.074 0.037 *

Performance of Startups <— Opportunity recognition 0.138 0.075 +
Performance of Startups <— Consumer innovation 0.177 0.073 *
Performance of Startups <— Firm size 0.002 0.000 ***
Performance of Startups <— Firm age −0.023 0.010 *
Performance of Startups <— Education 0.025 0.051 0.630

Note: Model fit: Chi-square = 483.388, degrees of freedom = 243 (p < 0.001), RMSEA = 0.055, CFI = 0.901; + p < 0.1;
* p < 0.05; ** p < 0.01; *** p < 0.001.
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5.2. Robustness Test

To test the robustness of our results, this study conducted an additional structural
equation modeling by replacing the performance of startups with firm growth. Based on
previous studies [108,109], this study measured firm growth by asking each respondent to
evaluate firm growth on (1) the growth rate of sales; (2) the growth rate of employment;
and (3) the growth rates of assets.

This study conducted analyses by following the same two-step approach [102]. As
Table 4 shows, the model fit of the robust model is good (Chi-square = 475.186, degrees
of freedom = 243, p < 0.001; RMSEA = 0.054, CFI = 0.905). Demand heterogeneity is posi-
tively related to opportunity recognition (β = 0.108, p = 0.085) and consumer innovation
(β = 0.421, p < 0.001), providing further support for Hypothesis 1 and Hypothesis 4. De-
mand uncertainty is positively related to opportunity recognition (β = 0.287, p = 0.010) and
consumer innovation (β = 0.343, p = 0.003), which supports Hypothesis 2 and Hypothesis 5.
Hypothesis 3 and Hypothesis 6 are also supported as demand interactivity is positively
related to both opportunity recognition (β = 0.235, p < 0.001) and consumer innovation
(β = 0.409, p < 0.001). Furthermore, opportunity recognition is positively related to firm
growth (β = 0.169, p = 0.042), further supporting Hypothesis 7. However, our results show
that consumer innovation is not significantly related to firm growth (β = 0.011, p = 0.890).
Overall, additional analyses provide support for our model.
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Table 4. Results of Robustness Test (N = 323).

Relationship Estimate SE. p

Opportunity recognition <— Demand heterogeneity 0.108 0.063 +
Consumer innovation <— Demand heterogeneity 0.421 0.076 ***

Opportunity recognition <— Demand uncertainty 0.287 0.111 **
Consumer innovation <— Demand uncertainty 0.343 0.117 **

Opportunity recognition <— Demand interactivity 0.235 0.064 ***
Consumer innovation <— Demand interactivity 0.409 0.073 ***

Opportunity recognition <— Institution dynamism 0.079 0.037 *
Consumer innovation <— Institution dynamism 0.072 0.037 *

Firm growth <— Opportunity recognition 0.169 0.083 *
Firm growth <— Consumer innovation 0.011 0.077 0.890
Firm growth <— Firm size 0.003 0.000 ***
Firm growth <— Firm age −0.044 0.011 ***
Firm growth <— Education −0.094 0.057 0.095

Note: Model fit: Chi-square = 475.186, degrees of freedom = 243 (p < 0.001), RMSEA = 0.054, CFI = 0.905; + p < 0.1;
* p < 0.05; ** p < 0.01; *** p < 0.001.

6. Discussion and Conclusions

This study seeks to investigate how consumer demand drives startups’ value-creation
activities and subsequently enhances their performance in the digital era. Drawing on
Priem et al.’s [22] demand-value creation-performance framework, this study identifies
three critical characteristics of consumer demand in the digital era: demand heterogeneity,
uncertainty, and interactivity. This study further finds that these characteristics are all
positively associated with value-creation activities, such as opportunity recognition and
consumer innovation. Moreover, value-creation activities driven by consumer demand
have a positive correlation with startup performance.

6.1. Theoretical Contributions

This study makes three contributions to the existing literature. Firstly, the findings
provide solid empirical evidence for Priem et al.’s [22] demand-value creation-performance
framework in entrepreneurship. In conjunction with previous studies that emphasize the
importance of consumers on innovation [48] and business model design diversification [49],
this study provides a comprehensive understanding of how consumer demand, which acts
as a critical motivation, affects entrepreneurs’ managerial decisions. Additionally, compared
to previous studies on entrepreneurship that focus on the supply-side [35,36] and drivers
of innovation such as entrepreneur curiosity or entrepreneurial orientation, this study
provides a novel and effective way of thinking from the demand side. Integrating these
two perspectives contributes to the literature on the drivers of entrepreneurial activities
such as innovation.

Secondly, the findings contribute to illustrating the boundaries of the DSP. According
to Levitas’ [52] comments on Priem et al.’s [22] framework, success in satisfying consumer
demand does not necessarily equate to firm success. In line with this argument, the author
found that the effect of consumer innovation, an essential value-creation activity triggered
by consumer demands, appears to vary when measuring firm performance in different
ways. Specifically, consumer innovation is positively related to the performance of startups
in the eyes of consumers, but its impact on firm growth remains unclear. This result implies
that the DSP cannot tell the entire story of the source of the firm’s competitive advantage.
This is likely why Priem et al. [22] call for viewing strategy from a broader and more
balanced perspective by integrating the supply and demand side perspectives [39].

Thirdly, this study paves a new way for entrepreneurship research. Both opportunity
recognition and innovation are at the core of entrepreneurship [44,45]. As such, the DSP
is particularly valuable for entrepreneurship research [22]. Although prior research has
long acknowledged the role of consumer demand in opportunity recognition [61–63], the
connection between demand and opportunity recognition appears to be more of a taken-
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for-granted black box. By introducing the DSP to entrepreneurship and confirming that
demand uncertainty, demand heterogeneity, and demand interactivity contribute to value
creation and consequently promote new venture growth, the author recommends the DSP
as a new insightful perspective for entrepreneurship research [22].

Furthermore, this study extends the DSP by contextualizing it in the digital envi-
ronment. Although the literature on the DSP is rapidly growing [22], most studies are
conducted in traditional contexts, leaving the digital environment rarely explored [39]. The
findings showed that, in the digital environment where consumer demands are highly
heterogeneous, uncertain, and interactive [23,30], startups recognize opportunities better
and are more likely to involve consumers in firm innovation. These findings confirm the
importance of demand heterogeneity and uncertainty in value creation [20,21,44] and reveal
the significant role of demand interactivity in value creation [25,34,48], thus enriching the
DSP in the digital environment. In addition, both opportunity recognition and consumer
innovation are positively related to the performance of startups in the digital environment.
These findings provide evidence for why startups empower consumers more [51] and why
consumer innovation is widely observed in the digital environment. Taken together, the
findings extend the insight of DSP by demonstrating its strong predictive power in a new
digital context [22,94].

6.2. Managerial Implications

This study can guide managerial practices. Firstly, the author suggests that founders
of digital startups learn to recognize opportunities by closely monitoring consumer de-
mand. In the digital environment, consumer sovereignty dictates the dominant logic of
value creation. As such, opportunities stemming from demand heterogeneity, uncertainty,
and interactivity become exceptionally valuable. Consequently, startups need to allocate
substantial resources to uncover consumer needs. Secondly, consumer innovation becomes
a particularly important way to innovate in the digital environment. Innovation in vari-
ous forms has long been regarded as the most significant source of a firm’s competitive
advantage. In the digital world, the role of consumer innovation becomes even more promi-
nent as it provides benefits that attract payments from willing consumers by involving
them in the innovation process. Fortunately, for those startups that pay more attention
to consumer demand, it becomes easier for them to design and implement consumer
innovation activities.

6.3. Limitations and Future Directions

This study has several limitations that can guide future research. Firstly, although the
author conducted a double-respondent questionnaire design survey and the reliability and
validity of all scales were well ensured, the author still cannot rule out the threat of common
method bias. Future research should responsibly utilize data from multiple sources (e.g.,
combining primary data with secondary data) to test the core tenet of the demand-side
perspective. Secondly, the common problem of generalization exists in this study. As
previously mentioned, as one of the world’s leading digital economies, China represents
an ideal context for testing our hypotheses. However, The present study highlights the
market-led nature of China's digital economy, in comparison to other economies such as
the technology-led United States or the manufacture-led Germany. Consequently, a key
concern arises regarding the generalizability of the findings beyond the context of China.
Therefore, there remains the question of whether our findings can be generalized to other
economies. Future studies should strive to collect data from multiple economies to avoid
this threat.
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Appendix A

Table A1. Items and Scales.

Scale Item, Validity and Reliability Loading References

Demand heterogeneity (α = 0.82, C.R. = 0.83, AVE = 0.56)
Priem, Li and Carr (2012) [22];
Adner and Zemsky (2006) [10];
Miceli, Ricotta, and Costabile (2007) [91];
Cui and Wu (2016) [90]

1. Consumers want us to provide personalized
products/services 0.80

2. Consumer needs are very diverse 0.83
3. Consumer demand cannot be fully satisfied with a
standardized design 0.74

4. Consumers express a widely varying set of preferences for
the final product design 0.86

Demand uncertainty (α = 0.70, C.R. = 0.72, AVE = 0.48)
Jaworski and Kohli (1993) [92];
Dess and Beard (1958) [93]

1. Consumers’ product/service preferences change quite a bit
over time 0.87

2. Consumers tend to look for new product/service all the time 0.86
3. New consumers tend to have
product-related/service-related needs that are different from
those of our existing consumers

0.63

Demand interactivity (α = 0.79, C.R. = 0.79, AVE = 0.55)
Weill and Woerner (2013) [33];
Andal-Ancion, Cartwright and Yip (2003) [57]

1. Consumers interact with us frequently 0.84
2. Consumers interact with us instantly 0.88
3. Consumers communicate with us through various channels,
including online communities, Social Networking Services,
and Apps

0.81

Opportunity recognition (α = 0.81, C.R. = 0.80, AVE = 0.51) Ozgen and Baron (2007) [65];
Shane, Nicolaou, Cherkas and Spector (2010) [94];
Shepherd and DeTienne (2005) [95];
Ucbasaran, Westhead, and Wright (2009) [66]

1. I often discover business opportunities through interacting
with users 0.83

2. I often discover business opportunities through interacting
with investors 0.73

3. I often discover business opportunities through interacting
with business partners 0.85

4. I often discover business opportunities through interacting
with other stakeholders 0.78

Consumer innovation (α = 0.79, C.R. = 0.79, AVE = 0.56) Cui and Wu (2016) [90];
Algesheimer et al. (2010) [96];
Carbonell et al. (2009) [110];
Owen-Smith and Powell (2004) [97]

1. Consumers proactively offer frequent feedbacks and inputs
on product/service 0.82

2. Consumers proactively offer new ideas about new
product/service development 0.89

3. Consumers actively participate in a variety of product
design and product development activities 0.82

Performance of startups (α = 0.82, C.R. = 0.84, AVE = 0.57)
1. Consumer growth rate 0.86
2. Consumer conversion rate 0.90
3. Consumer retention rate 0.80

Firm growth (α = 0.83, C.R. = 0.82, AVE = 0.61)
Chandler et al. (2009) [109];
Brinckmann et al. (2011) [108]

1. Sales growth rate 0.86
2. Employee growth rate 0.83
3. Assets growth rate 0.91
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