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ABSTRACT 

 

In this paper, we report a study that attempts to understand how monetary incentives affect the continuous use of 

eCommerce innovations by examining taxi drivers’ intention to continuously use taxi-hailing apps. Drawing from the 

Diffusion of Innovations (DoI) theory, we built a holistic model that investigates both the direct and indirect effects 

of monetary incentives. Survey data collected from the taxi driver users of taxi-hailing apps were used to test the 

model. The results suggested that monetary incentives indeed affect the continuous use of taxi-hailing apps but mostly 

indirectly. This study contributed to the literature on the continuous use of eCommerce innovations, enriched the DoI 

theory, and suggested potential ways to use monetary incentives more effectively to achieve the desired results. 
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1. Introduction 

In the last two decades, advancements in the Internet and information technologies (IT) have caused rapid changes 

to lifestyles and the world economy. Prior research on IT acceptance [Davis et al. 1989; Venkatesh et al. 2003] and 

diffusion [Brancheau and Wetherbe 1990; Rogers 2003] mostly concerned the technical features and user 

characteristics in end-user and enterprise computing. However, the diffusion of more recent – especially Internet-

based – IT innovations seemed to most strongly emphasize growing a large user base as quickly as possible. Certainly, 

good reasons exist for doing so. A large user base is critical for users to consider using an Internet-based IT innovation 

such as Instant Messenger [Li et al. 2005] because of network externalities [Katz and Shapiro 1985]: the more users 

use the same IT innovation, the more utility they obtain from using it and the more attractive it becomes to potential 

users. 

To expedite reaching critical mass, vendors of Internet-based IT innovations – especially those in the eCommerce 

arena – often choose to adopt monetary incentives. Some offer services or products at low prices, or even for free, to 

draw users. Amazon.com and JD.com, the largest B2C companies in the United States and China, have more strongly 

emphasized acquiring users than generating profits [Edwards 2015]. Taobao.com, the largest eCommerce company in 

China, offered free services to online retailers, which effectively drove eBay, which charged its sellers for listing 

merchandise and making transactions, out of the Chinese market [Wang 2010]. However, the use of monetary 

incentives appeared to have reached an unprecedented level when companies started to directly and lavishly subsidize 

users for using their innovations. In China, vendors of the competing taxi-hailing apps Didi and Kuaidi were reported 
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to have spent as much as $400 million to subside both riders and drivers just in the first half of 2014, propelling them 

to a combined market share of more than 99% and leading to their fateful merger in 2015 [Huet 2015] and the eventual 

acquisition of their archrival, Uber’s Chinese operation [Weiss 2016]. 

Although such lavish spending apparently helps drive the quick propagation and initial use of eCommerce 

innovations, practitioners and researchers have always doubted their long-term effectiveness. For example, analysts 

wondered how long companies could keep the price low to please customers but ignore their bottom lines and whether 

companies could effectively use subsidies to reach market domination [Mak 2015]. Surprisingly, little research on IT 

innovation acceptance or diffusion has explicitly addressed the role played by monetary incentives despite their 

extreme popularity with industry practitioners. Some previous research in related areas actually casts doubt on the 

long-term effectiveness of monetary incentives. For example, research on how incentives affect member participation 

in knowledge sharing communities found that incentives increase short-term contributions but actually discourage 

long-term contributions after they expire [Garnefeld et al. 2012]. In this paper, we report a study that addresses this 

practically important and theoretically intriguing yet understudied phenomenon. In particular, we attempt to answer 

the following research question: Will monetary incentives lead to the continuous use of eCommerce innovations, and 

how? 

We situated our study in the taxi drivers’ use of taxi-hailing apps in China out of two considerations. First, taxi-

hailing apps were the first arena in which the vendors used subsidies as a strategic weapon to compete with each other 

and, thus, provided us with an ideal setting to conduct the research. Second, at the time of the study, the apparent 

success of Didi and Kuaidi in quickly growing their user bases through generous subsidies appeared to have inspired 

similar behavior by vendors of other eCommerce innovations, such as ridesharing, dockless bike-sharing, food 

delivery service, and – more recently – even online-to-offline coffee businesses [Dai 2019]. Each of these eCommerce 

innovations also quickly grew into billion-dollar industries. For example, Meituan Dianping, whose stocks are now 

publicly traded on the Hong Kong Stock Exchange and whose businesses span ridesharing, dockless bike sharing, and 

food delivery services, has a long history of subsidizing its app users. In 2019, Meituan Dianping reported revenue of 

$13.7 billion. A closer examination of how monetary incentives work for taxi-hailing apps would certainly help to 

bring insights into how they work in other fast-growing industries that are similarly inspired by eCommerce 

innovations. 

Although ridesharing apps such as Uber and Lyft disrupted the taxi industry by allowing non-taxi drivers to offer 

taxi services using their own vehicles [Cramer and Krueger 2016], taxi-hailing apps in China were originally designed 

to improve taxi services by matching passengers with taxies. They allowed passengers to order taxi rides and taxi 

drivers to take ride orders using their mobile devices. Passengers benefitted from not having to try their luck on the 

street and wait for an empty taxi. Taxi drivers benefitted from not having to drive empty while looking for passengers. 

The apps were free to download and install by both drivers and passengers, and the taxi-hailing app vendors were 

supposed to make money by taking a cut out of the fares. To drive the acceptance of the apps by both drivers and 

passengers and subsequently increase their market share and revenue, the vendors offered generous subsidies for both 

drivers and passengers, especially during the first half of 2014 [Huet 2015]. Passengers usually received a deduction 

to their fares. Drivers received a substantial cash bonus each time they used the apps to fulfill an order. The cash bonus 

quickly added up to become a significant portion of drivers’ total income. For this reason, we chose to focus on drivers’ 

continuous use of the apps because the cumulative effect of the cash bonus would be more prominent and easier to 

detect and, hence, more feasible to study for drivers than for passengers. 

This paper is organized as follows. We first develop our research model based on the Diffusion of Innovation 

(DoI) theory. We explain how we followed Hong et al. [2014] and used DoI theory to select relative advantage, 

compatibility, group identification, and perceived enjoyment as the intermediary variables that can influence taxi 

drivers’ intention to continuously use taxi-hailing apps. We then explore both the direct and indirect effects of 

monetary incentives by examining how monetary incentives affect the variables and taxi drivers’ continuous use of 

the apps. After building the research model, we explain our research method and data collection efforts, followed by 

a detailed description of the data analyses. We end our paper with a discussion of the findings, limitations, and 

contributions of this study and report results from some intriguing post hoc analyses. 

 

2. Theoretical Development 

Our theoretical presumption is that, although monetary incentives can be an important tool for promoting 

eCommerce innovations such as taxi-hailing apps, they alone might not be enough to drive apps’ continuous use. 

Thus, we built our research model based on the popular DoI theory [Rogers 2003]. Following the recommendations 

on context-specific theorizing in Hong et al. [2014], we chose to focus on the three DoI constructs that were most 

important to our research context: relative advantage, compatibility, and group identification. We complement our 

research model with another contextual construct – perceived enjoyment – that we believe is particularly relevant to 
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our research context. We then examine how the focal construct of our study – monetary incentives – could impact 

these constructs as well as taxi drivers’ current usage of and intention to continuously use the apps both within and 

beyond the DoI theoretical framework. Figure 1 provides an overview of our research model. 

 

 
 

Figure 1: Research Model 

 

2.1. Diffusion of Innovation Theory 

User acceptance of technologies and innovations has enjoyed a long and fruitful research tradition in the 

Information Systems (IS) field. The DoI theory [Rogers 2003] is one of the most popular theories used by IS 

researchers to explain and predict the adoption and subsequent use of new IT applications or practices. It is a holistic 

theoretical framework that considers five categories of variables that may affect the rate of adoption [Rogers 2003, 

Chapter 6]: perceived attributes of innovation, types of innovation decisions, communication channels, nature of the 

social system, and the extent of change agents’ promotion efforts. 

In our study of the continuous use of taxi-hailing apps by individual taxi drivers, little variance seemed to exist 

in the types of innovation decisions (i.e., voluntary decisions by individual drivers), communication channels involved 

(i.e., mostly through mass communication), and the change agent’s promotion efforts (i.e., same promotion efforts 

from app vendors). Hence, we decided to focus on the perceived attributes of innovation and the nature of the social 

system. Originally, the DoI theory concerned five technological attributes of innovations: relative advantage, 

compatibility, complexity, trialability, and observability. Rogers [2003, Chapter 6] suggested that relative advantage 

and compatibility are the two most important among the five factors. This suggestion was repeatedly confirmed by 

empirical studies [Weigel et al. 2014]. We feared that, in our research setting, the effects of observability, which refers 

to “the degree to which the results of an innovation are visible to others [Rogers 2003, p258],” might be difficult to 

detect because using the apps was intensely promoted, and the expected results were highly advertised and easily 

observable to taxi drivers. The effects of complexity and trialability likely attenuate after taxi drivers become more 

experienced with the apps after using them for some time. Thus, for the purpose of our study, we decided to focus on 

relative advantage and compatibility. 

Relative advantage refers to “the degree to which an innovation is perceived better than the idea it supersedes” 

[Rogers 2003, p229]. It is conceptually close to the perceived usefulness in the Technology Acceptance Model [TAM, 

Davis et al. 1989; Venkatesh et al. 2003], another theory that is popular with IS researchers. Relative advantage reflects 

the utilitarian benefits of adopting and using new technology [Moore and Benbasat 1991; Hsu et al. 2006]. Studies 

consistently find that users who have a higher perception of relative advantage are more likely to adopt and use IT 

innovations. 

Compatibility is another important construct in DoI, which is defined as “the degree to which an innovation is 

perceived as being consistent with the existing values, past experiences, and needs of potential adopters” [Rogers 

2003, p240]. Compatibility describes the degree of congruence of an IT innovation with prior existing operational 
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practice. A more congruent technology is easier to understand and use and easier to incorporate into existing business 

processes [Zhang and Xu 2011]. Hence, it is more likely to be adopted and used [Rogers 2003]. Together with relative 

advantage, compatibility provides the most constant explanation for consumer intention to adopt new technologies 

[Lu et al. 2011]. Compatibility is also known to have a positive effect on the continuous use of innovations [Karahanna 

et al. 1999; Sun and Jeyaraj 2013]. 

Both relative advantage and compatibility are particularly important to eCommerce innovations, such as taxi-

hailing apps, because these innovations are often disruptive technologies that can dramatically change existing 

business models and lead to profound changes to business operations [Lyytinen and Rose 2003b; Lyytinen and Rose 

2003a]. An eCommerce innovation that brings a relative advantage but is still compatible with existing technology or 

practice is more likely to be well received. We propose the following hypotheses. 

H1.1: The relative advantage of taxi-hailing apps is positively associated with the intention to continuously use taxi-

hailing apps. 

H1.2: The compatibility of taxi-hailing apps is positively associated with the intention to continuously use taxi-hailing 

apps. 

DoI [Rogers 2003] emphasizes that social factors play a key role in the acceptance and use of IT innovations. The 

basic premise of the DoI theory is that new ideas and practices spread in a social system through interpersonal 

communication and social contacts; thus, social interaction strongly influences innovation adoption [Rogers 2003]. 

ECommerce innovations, such as taxi-hailing apps, may further amplify such influences in two aspects. First, users of 

eCommerce innovations are inherently connected to each other. A user of eCommerce innovations naturally becomes 

a member of the user social network, and the behavior of using such innovations can be strongly influenced by 

interpersonal factors [Jo Hatch and Schultz 1997; Zhang et al. 2017; Zhao et al. 2019]. The effect of these factors is 

further reinforced once it is fed back into the network, especially when the innovations consciously strive to cultivate 

such a network and magnify such reinforcing effects [Wang 2016]. Second, because the Internet significantly increases 

the volume and diversity of the information that users or potential users receive to the extent that overwhelms their 

self-judgment capabilities, they increasingly rely on other factors to make decisions [Chaiken 1980]. Under such 

circumstances, social influence variables, such as a sense of belonging and social usefulness, become more pertinent 

in the online context [Lin 2008]. 

In our study, we attempt to capture this network-based social influence through the construct of group 

identification. Group identification refers to the extent to which people feel connected to a group’s character or 

purpose. It highlights users’ attachment to a group that may emerge as simply as when users are considered “members 

of the same social category” [Ren et al. 2012, p843]. Many eCommerce innovations provide opportunities for users 

and encourage them to interact with each other or even bond with each other [Zhang and Watts 2008], facilitating 

such group identification that they belong to the same group of users who use the same innovation. Because group 

identification promotes member participation and retention and reinforces each other’s behavior [Hogg 1992; Ren et 

al. 2012; Mamonov et al. 2016], we believe that it encourages the continuous use of eCommerce innovations, such as 

taxi-hailing apps. Thus, we develop the following hypothesis. 

H1.3: Group identification is positively associated with the intention to continuously use taxi-hailing apps. 

2.2. Perceived Enjoyment 

For the purpose of our study, we refer to perceived enjoyment as the extent to which the use of an eCommerce 

innovation is inherently enjoyable [Davis et al. 1992]. This hedonic factor was not included in the original DoI 

framework. Within motivation theory, perceived enjoyment is considered an intrinsic motivator because the fun 

experienced by a user when using an IT innovation usually leads to better acceptance of the innovation [van der 

Heijden 2004; Luarn et al. 2015]. Given its importance and prevalence, perceived enjoyment has been extensively 

studied in IT acceptance research [van der Heijden 2004; Cyr et al. 2006; Luarn et al. 2015]. It has been shown to 

positively affect the acceptance and continuous use of numerous Internet-related IT innovations, such as instant 

messaging [Li et al. 2005], handheld Internet devices [Bruner and Kumar 2005], learning technologies [Lee et al. 

2005], eCommerce [Shen 2012; Xu et al. 2020], web portals [van der Heijden 2004], social media [Luarn et al. 2015], 

and virtual technologies [Barnes 2011]. Informed by all of this research, we believe that perceived enjoyment is an 

important contextual factor that affects taxi drivers’ intention to continuously use taxi-hailing apps and, hence, we 

hypothesize,  

H1.4: Perceived enjoyment is positively associated with the intention to continuously use taxi-hailing apps. 

2.3. Effects of Monetary Incentives 

Monetary incentives are often used in practice to induce desired behaviors. Previous research has shown that it 

can be used effectively to accelerate the adoption of innovations [Rogers 2003], promote changes in health behaviors 

[Royer et al. 2015], trigger customer purchases [Peres et al. 2010], and induce online participation [Kuang et al. 2019]. 
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Surprisingly, little IS research has specifically investigated the effects of monetary incentives on the adoption of IT 

innovations [Garnefeld et al. 2012; Lindgreen et al. 2013]. 

In other areas, incentives have been viewed as a source of motivation to initiate a new behavior through quite a 

few theoretical perspectives. Rational actor models [Fishburn 1981; Best and Kneip 2011] suggest that incentives can 

enhance the appeal of incentivized behavior, thereby increasing the frequency of the behavior [e.g., Osbaldiston and 

Schott 2012] and improved performance [e.g., Wiersma 1992]. Cognitive evaluation theory [CET, Deci and Ryan 

1980; Deci and Ryan 1985] postulates that financial incentives can promote extrinsic motivation to engage in a 

behavior [Deci et al. 1999]. In behavioral economics, people are assumed to be more motivated to do something if 

they are offered a reward for doing so. For example, studies have provided evidence that monetary incentives can 

motivate the sending and acceptance of e-referrals [Ahrens et al. 2013]. In marketing, research has long established 

that promotion stimuli can directly trigger potential customers to purchase new products or can result in unplanned 

purchases [Peres et al. 2010]. 

Practically, we have witnessed waves of generous subsidies that dramatically drive the adoption of eCommerce 

innovations, such as taxi-hailing and ridesharing apps [Huet 2014; Mak 2015], despite growing concerns that users 

who are used to subsidies would stop using the apps once the subsidies are discontinued. For this study, we argue that 

monetary incentives, defined as the perception of how important the provided financial subsidies are to a user, can 

directly promote both the current and continuous use of innovations. Hence, in our research context in which the use 

of taxi-hailing apps is subsidized, we propose the following hypotheses. 

H2.1: Monetary incentives are positively associated with the current usage of taxi-hailing apps. 

H2.2: Monetary incentives are positively associated with the intention to continuously use taxi-hailing apps. 

The DoI theory assumes that potential adopters’ decisions are rational, and they base their decisions on the 

evaluations of an innovation’s performance, value, or benefits [Mahajan et al. 1990]. Rogers [2003] suggests that 

incentives may increase the degree of relative advantage through monetary gaining, cost reduction, or improvement 

in social status. For eCommerce innovations, such as taxi-hailing apps, subsidies increase drivers’ profits and reduce 

riders’ costs. Thus, taxi drivers who more strongly perceive monetary incentives perceive the most advantages from 

using the apps. Moreover, they are more likely to have more favorable views of the apps and overlook the 

incongruences between the apps and existing technologies and their driving routines. Hence, we propose the following 

hypotheses. 

H3.1: Monetary incentives are positively associated with the relative advantage of taxi-hailing apps. 

H3.2: Monetary incentives are positively associated with the compatibility of taxi-hailing apps. 

As previously defined, group identification refers to the extent to which people feel connected to a group’s 

character or purpose [Ren et al. 2012]. In fact, it does not take much for people to identify with a group. As Williams 

[2001] points out, simply being in the same group is sufficient for group members to generate positive feelings toward 

each other. Because eCommerce innovations often attempt to tie users into a social network [Wang 2016], generous 

subsidies likely enhance users’ positive feelings about using the same innovation and about each other, which can 

subsequently lead to heightened identification with the group. Thus, we propose the following hypothesis. 

H3.3: Monetary incentives are positively associated with the group identification of users of taxi-hailing apps. 

Marketing research has long shown that promotions generate positive experiences for customers and enhance 

their purchasing responses [Bagozzi 1998]. Monetary compensation from a firm could reduce negative feelings and 

increase customers’ favorable attitudes toward the company [Eisenberger and Cameron 1996; Wagner et al. 2009]. 

For eCommerce innovations, subsidies play a role similar to that of promotions. With subsidies, users who more 

strongly perceive monetary incentives likely have a more favorable experience using innovations. Therefore, we 

propose the following hypothesis. 

H3.4: Monetary incentives are positively associated with the perceived enjoyment of using taxi-hailing apps. 

2.4. Effects of Current Usage 

Numerous studies from different theoretical perspectives demonstrated that current or past usage is the most 

powerful predictor of future usage [Venkatesh and Morris 2000; Venkatesh et al. 2003; Kim and Malhotra 2005; Kim 

et al. 2005]. Rogers (1995) asserts that an adopter’s experience with one innovation influences the individual’s 

perception of the next innovation and can enhance the diffusion of the next innovation. The self-perception theory and 

status quo bias perspective also help explain how individuals rely on their past behavior to guide their future intentions. 

In particular, by believing “if it was good enough for me then it is (must be) good enough for me now” [Samuelson 

and Zeckhauser 1988, p39], an individual often extends past perceptions of the incumbent IT system and rationalizes 

the continuance of the status quo [Polites and Karahanna 2012]. Furthermore, a behavior can continue automatically 

because of repeatability [Limayem et al. 2007; Barnes 2011]. If users of an eCommerce innovation exhibit a 

high frequency of current behavior, their continuous usage of the innovation can be derived from automatic processing. 

We take all of these points into considerations and propose the following hypothesis.  
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H4: The current usage of taxi-hailing apps is positively associated with the intention to continuously use taxi-hailing 

apps. 

We present our research model in Figure 1. To account for individual differences, we also included in the model 

demographic information, such as age, gender, and education, as well as the number of years driving taxies, as control 

variables. 

 

3. Research Method 

We tested these theoretically derived hypotheses by surveying actual users of taxi-hailing apps. Because the 

phenomenon under study is inherently field-based, a more controlled data collection method, such as using laboratory 

experiment, would have limited our ability to fully understand this complex phenomenon. 

3.1. Measures 

Items for all constructs except monetary incentives were adopted from previously validated sources (Appendix 

A). We adopted and adapted previously validated scales from Mathieson [1991] and Bhattacherjee [2001] to measure 

intention to continuously use taxi-hailing apps and those from Moore and Benbasat [1991] to measure relative 

advantages and compatibility. The items for group identification were from Lin [2008], and those for 

perceived enjoyment were adapted from Barnes [2011]. The current usage items were informed by measures from 

Limayem et al. [2007]. 
We were not able to identify suitable existing scales and had to develop new monetary incentives measures. 

Before developing the measures, we interviewed the business managers from Didi – one of the two leading taxi-hailing 

apps – on their insights into how taxi drivers valued monetary incentives. They suggested that we consider drivers’ 

sensitivity to subsidies and how they would respond if the subsidies were discontinued for both drivers and passengers. 

We incorporated their suggestions when drafting the measures. 

Although the questionnaire was administered in Chinese, all items were originally in English and had to be 

translated into Chinese by one of the authors. The translation was reviewed by six established IS researchers and three 

language experts who had no a priori knowledge of the purpose of the research. All disagreements were resolved 

through discussions between the reviewers and the translator. We then refined these items using the data and feedback 

collected from 175 usable responses to a pilot survey. After the pilot survey, we made minor changes to some items 

before preparing the final questionnaire. 

3.2. Data Collection 

Data from this study were collected using a survey of taxi drivers in two major cities in southeastern China on 

their use of two dominating taxi-hailing apps, Didi and Kuaidi. By considering the most prominent apps in the same 

industry, we had some control over unknown sources of variance, given the particular design or operation of either 

app [Near et al. 2004]. 

To collect data, four graduate research assistants distributed paper questionnaires to 450 randomly selected idling 

taxi drivers at airports and taxi stands in both cities. In exchange for their participation, the taxi drivers received a 

small gift worth approximately US$1.10. The data collection took approximately 4 weeks. We collected a total of 437 

responses. Because 52 of the responses had missing data, 385 responses were used for the data analysis, resulting in 

an effective response rate of 71.30%. 

Table 1 provides sample characteristics. Typical respondents appeared to be male, moderately educated, and had 

a few years of taxi driving experience, consistent with what we would expect of a typical taxi driver. Three hundred 

and sixty-eight of the respondents were male, and only 17 were female. Approximately 95% had less than a college 

education, approximately 50% had driven taxies for at least five years, and only 6.8% had driven taxies for less than 

one year. 
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Table 1: Sample Characteristics (N = 385) 

        Categories    Frequency 

Gender 
Male 368 95.6% 

Female 17 4.4% 

Age 

＜20 years 0 0.0% 

20-30 years 99 25.7% 

31-40 years 143 37.1% 

41-50 years 121 31.4% 

＞50 years 22 5.7% 

Education 

primary school 11 2.9% 

middle high school 188 48.8% 

high school 171 44.4% 

College 15 3.9% 

Master 0 0.0% 

Years of driving taxi 

＜ 1 year 26 6.8% 

1-2 years 41 10.6% 

2-3 years 55 14.3% 

3-5 years 79 20.5% 

＞ 5 years 184 47.8% 

 

4. Data Analysis and Results 

We chose the partial least squares (PLS) method for the data analysis. PLS is a structural equation modeling 

(SEM) technique that simultaneously assesses the reliability and validity of the construct measures and estimates the 

relationships among the constructs. Compared with other SEM techniques, such as LISREL, PLS has less rigorous 

requirements for sample size and residual distribution [Chin 1998b, 2000]. In addition, PLS is primarily intended for 

causal predictive analysis in situations of high complexity [Urbach and Ahlemann 2010]. Because of these 

characteristics and advantages, PLS is popularly used in business research [Gefen et al. 2000; Urbach and Ahlemann 

2010; An et al. 2020]. We used SmartPLS 2.0 for the data analysis [Ringle et al. 2005]. To examine the measurement 

and structural models, we followed the two-step approach in Anderson and Gerbing [1988]. 

4.1. Measurement Model 

To validate the measurement model, construct reliability, and two types of validity (convergent and discriminant) 

were assessed. Reliability was assessed through composite reliability [Fornell and Larcker 1981]. As shown in Table 

2, all composite reliabilities (C.R.) exceed 0.8, higher than the suggested cutoff value of 0.7 [Nunnally 1978]. Thus, 

the reliability of the constructs is confirmed. 

 

Table 2: Correlations, AVEs, and Reliability Indicators (N = 385) 

 1 2 3 4 5 6 7 8 9 10 11 

1. Age N/A           

2. Gender -0.03 N/A          

3. Education -0.06 0.06 N/A         

4. Tenure 0.43 0.08 -0.05 N/A        

5. Monetary Incentive 0.08 0.08 -0.02 0.03 0.89       

6. Current Usage 0.1 0.04 0.07 0.07 0.04 0.81      

7. Relative Adv. 0.21 -0.02 0.01 0.03 0.28 0.30 0.85     

8. Compatibility 0.21 -0.01 -0.07 0.02 0.25 0.24 0.70 0.87    

9. Group Id. 0.17 -0.01 -0.02 0 0.27 0.23 0.63 0.59 0.86   

10. Perceived Enjoy. 0.07 0.01 -0.04 -0.11 -0.11 0.28 0.49 0.52 0.52 0.85  

11. Intention to C.U. 0.2 -0.02 -0.03 0.05 0.16 0.19 0.59 0.57 0.57 0.28 0.93 

Mean 3.17 0.95 2.49 3.92 3.31 2.35 3.76 3.67 3.50 4.71 3.77 

Standard Deviation 0.88 0.21 0.62 1.28 1.14 0.82 0.92 0.96 0.99 1.21 1.01 

Composite Reliability -- -- -- -- 0.89 0.80 0.93 0.91 0.92 0.91 0.93 

AVE -- -- -- -- 0.8 0.66 0.73 0.76 0.74 0.72 0.87 
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Note: age, gender and system experience are single-item measures. The diagonal in bold is the square root of the 

average variance extracted (AVE). 7. Relative Adv. = Relative Advantages; 9. Group Id. = Group Identification; 10. 

Perceived Enjoy. = Perceived Enjoyment; 11. Intention to C.U. = Intention to Continuously Use 
 

Convergent validity was assessed by examining factor loadings and average variance extracted (AVE). The results 

in Table 3 show that the factor loadings are all higher than 0.6, indicating satisfactory convergent validity [Chin 

1998a]. An AVE greater than 0.5 indicates acceptable convergent validity of the construct [Fornell and Larcker 1981]. 

As shown in Table 2, all AVEs are greater than 0.5. Therefore, we conclude that the measures demonstrate adequate 

convergent validity. 

 
Table 3: Loadings and Cross-loadings for the Measurement Model 

 
Relative 

Advantage 

Group 

Identifica-tion 

Perceived 

Enjoyment 
Compati-bility 

Monetary 

Incentive 

Intention to 

Continuously 

Use 

Current Usage 

RA1 0.781 0.17 0.211 0.25 0.003 0.118 0.048 

RA2 0.773 0.252 0.195 0.18 0.082 0.005 0.12 

RA3 0.749 0.273 0.127 0.148 0.129 0.177 0.126 

RA4 0.748 0.262 0.105 0.165 0.147 0.144 0.115 

RA5 0.744 0.161 0.218 0.275 0.091 0.146 0.014 

GID1 0.255 0.802 0.267 0.158 0.063 0.06 0.05 

GID2 0.349 0.787 0.138 0.132 0.08 0.164 0.012 

GID3 0.169 0.736 0.268 0.214 0.1 0.04 0.133 

GID4 0.243 0.703 0.157 0.165 0.117 0.197 0.01 

PE1 0.131 0.066 0.771 0.121 0.098 -0.033 0.103 

PE2 0.221 0.241 0.754 0.157 0.029 0.201 0.082 

PE3 0.161 0.246 0.753 0.2 0.004 0.23 0.043 

PE4 0.222 0.34 0.682 0.101 -0.052 0.222 0.099 

COM1 0.233 0.198 0.192 0.773 0.092 0.089 0.002 

COM2 0.408 0.223 0.193 0.7 0.05 0.099 0.071 

COM3 0.413 0.254 0.22 0.688 0.086 0.15 0.113 

MI1 0.107 0.098 -0.027 0.072 0.879 0.142 0.074 

MI2 0.133 0.115 0.099 0.067 0.869 -0.105 -0.074 

ICU1 0.296 0.249 0.358 0.167 0.008 0.712 0.045 

ICU2 0.316 0.262 0.358 0.206 0.067 0.652 -0.008 

CU1 0.108 0.078 0.071 0.037 -0.024 0.306 0.836 

CU2 0.152 0.055 0.178 0.067 0.025 -0.329 0.740 

 

To assess the discriminant validity, we first checked the cross-loading matrix in Table 3, which shows that each 

indicator loads much higher on the construct of interest than on any other factors. Then, the square roots of the AVEs 

were compared with the correlations among the latent variables [Fornell and Larcker 1981]. As shown in Table 2, the 

square root of AVE for each construct, including that for monetary incentives, is greater than the correlations involving 

the construct, thus confirming the discriminant validity. 

Some of the correlations shown in Table 2 are somewhat high, raising concerns over common method bias and 

multicollinearity. We assessed common method bias in two steps. First, we conducted Harmon’s one-factor test 

[Podsakoff and Organ 1986]. More than one factor emerged from the factor analyses, and no single general factor 

accounted for the majority of the covariance between the variables. Thus, this test did not reveal a substantial common 

method bias. Second, we created a common method factor and added it to the measurement models to assess the 

effects of an unmeasured latent method factor [Podsakoff et al. 2003]. The addition of the common method factor 

hardly changed the correlations between the latent constructs. Based on these two tests, we concluded that common 

method bias was not a serious concern in this study. 

Finally, to assess multicollinearity, we cross-validated the main effects using regression analysis and examined 

their tolerances, variation inflation factors (VIFs), and condition indices. All tolerances were higher than 0.1 (with the 

lowest tolerance being 0.46), and all VIFs were much lower than 10 (with the highest tolerance being 1.98). The 
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highest condition index was 2.40, much lower than the recommended threshold values of 15 to 30 [Hair et al. 1995, 

p.153]. The results suggested that multicollinearity was also not a serious concern. 

4.2. Results of Hypotheses Testing 

We used SmartPLS 2.0 to test the structural model [Ringle et al. 2005] and tested the hypotheses by examining 

the significance of the path coefficients. The results are shown graphically in Figure 2. 

As hypothesized, relative advantage, group identification, and perceived enjoyment had a significant main effect 

on intention to continuously use (β = 0.22, p < 0.001 for relative advantage, β = 0.16, p < 0.05 for group identification, 

and β = 0.39, p < 0.001 for perceived enjoyment), supporting H1.1, H1.3, and H1.4. However, compatibility (H1.2), 

monetary incentives (H2.2), and current usage (H4) did not have a significant effect on intention to continuous use. 

Thus, H1.2, H2.2, and H4 were not supported. Additionally, surprisingly, the link between monetary incentives and 

current usage was not significant, disconfirming H2.1. 

The hypotheses of monetary incentives’ effects on relative advantage (H3.1, β = 0.28, p < 0.01), compatibility 

(H3.2, β = 0.25, p < 0.001), group identification (H3.3, β = 0.27, p < 0.001), and enjoyment (H3.4, β = 0.14, p < 0.05) 

were all confirmed. 

We summarize the results of hypothesis testing in Table 4. We also note that our model was able to account for 

more than half of the variance in the dependent variable, the intention to continuously use taxi-hailing apps (R2 = 

0.52). None of the control variables (age, gender, education, and tenure driving taxis) was statistically significant. 

 

 
Figure 2: Results of the Structural Model 

(Note: *p < 0.05; **p < 0.01; ***p < 0.001; ns = not significant.) 

 

Table 4: Summary of results of hypothesis testing 

 Main Effects of … on Intention to Continuously Use Results 

H1.1 Relative Advantage  Supported at p < 0.001 level 

H1.2 Compatibility  Not supported 

H1.3 Group identification Supported at p < 0.05 level 

H1.4 Perceived Enjoyment Supported at p < 0.001 level 

H2.2 Monetary Incentive Not supported 

H4 Current Usage Not supported 

 Main Effects of Monetary Incentives on … Results 

H2.1 Current Usage Not supported 

H3.1 Relative Advantage Supported at p < 0.001 level 

H3.2 Compatibility Supported at p < 0.001 level 

H3.3 Group Identification Supported at p < 0.001 level 

H3.4 Perceived Enjoyment Supported at p < 0.05 level 
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5. Discussion and Conclusion 

5.1. Discussion of Findings and Post Hoc Analyses 

In this paper, we report a study that explores the effects of monetary incentives on taxi drivers’ intention to 

continuously use taxi-hailing apps, investigating both the direct and indirect effects of monetary incentives. The 

derived research model was tested using a survey of 385 taxi drivers who were using the two most popular taxi-hailing 

apps in China. In total, three proposed predictors of intention to continuously use (relative advantage, H1.1; group 

identification, H1.3; and perceived enjoyment, H1.4) were shown to affect intention to continuously use as 

hypothesized, but the other three proposed predictors (compatibility, H1.2; monetary incentives, H2.2; and current 

usage, H4) were not supported. Moreover, monetary incentives affected relative advantage (H3.1), compatibility 

(H3.2), group identification (H3.3), and perceived enjoyment (H3.4), as expected. 
The significant findings on relative advantage, group identification, and perceived enjoyment validated our efforts 

in contextualizing the DoI theory in our current research setting to gain a holistic view of the factors that can influence 

the continuous use of eCommerce innovations such as taxi-hailing apps. Collectively, these findings echoed previous 

research on the importance of hedonic and social factors (perceived enjoyment and group identification, respectively) 

in addition to technological or utilitarian factors, such as relative advantage on the Internet [e.g., Li et al. 2005]. The 

insignificant finding on compatibility was a surprise. In retrospect, we suspect that its effects were masked by the 

lavish subsidies to taxi drivers. DoI theory holds that compatibility promotes the diffusion of an innovation. However, 

the presence of monetary incentives might have led users to overlook possible compatibility issues between innovation 

and previous technologies and practices and to opt to use innovation anyway. This issue could especially be the case 

when the monetary incentives were as substantial as the cash bonus offered by the taxi-hailing app vendors to our 

respondents at the time of the data collection. 

IS research has rarely focused on monetary incentives, and DoI theory only touches on this intriguing construct. 

Our study paints a rather holistic but cautious picture of the role that monetary incentives play in promoting the 

continuous use of eCommerce innovations. Its effects appear to be more indirect than direct because 1) neither 

monetary incentives nor current usage appeared to directly affect intention to continuously use the taxi-hailing apps, 

and 2) monetary incentives affect relative advantage, compatibility, perceived enjoyment, and group identification, 

which subsequently affect intention to continuously use. These findings seem to suggest that monetary incentives 

work but do so more indirectly by affecting users’ evaluations of innovations and user experiences with using 

innovations. This indirect effect of monetary incentives seems very different from what is often found in marketing 

research [e.g., Bagozzi 1998; Wagner et al. 2009]. 

To further explore the roles played by the five factors – relative advantage, compatibility, group identification, 

perceived enjoyment, and current usage – we conducted two post hoc analyses. The first was a multiple mediation 

analysis, which allows us to assess the multiple indirect effects of the five factors simultaneously and thus enables us 

to better understand the extent to which they mediate the effects of monetary incentives on intention to continuously 

use. Our analytical approach was informed by Preacher and Hayes [2008], who recommend bias-corrected 

bootstrapping to measure multiple indirect effects. The testing results for the indirect effects are summarized in Table 

5. The total indirect effect for all five intermediary variables assessed simultaneously was 0.170, with the 95% 

confidence interval for the effect size ranging from 0.087 to 0.256 and not including 0, suggesting significant 

mediation effects from all five mediators. Individually, the 95% confidence interval for the effect size of the indirect 

path through relative advantage was from 0.026 to 0.116 and did not include 0, indicating that it was a significant 

mediator. Similarly, the 95% confidence intervals for the effect size of group identification (0.013 to 0.086) and 

perceived enjoyment (0.009 to 0.099) also did not include zero, indicating that they were both also significant 

mediators. However, the 95% confidence intervals for compatibility and current usage included zero (-0.006 to 0.057 

and -0.017 to 0.002, respectively), which is not surprising because neither compatibility nor current usage was a 

significant predictor of continuous usage intention. Overall, our testing suggests that relative advantage, perceived 

enjoyment, and group identification completely mediate the effects of monetary incentives on continuous usage 

intention. 
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Table 5: Indirect effects of monetary incentives on continuous usage intention throng relative advantage, 

compatibility, perceived enjoyment, group identification and current usage 

 
Effect Boot SE 

Boot 

LLCI 

Boot 

ULCI 

Zero 

Included? 

Total                       .180 .044 .010 .267 No 

Relative Advantage                      .062 .023 .026 .116 No 

Compatibility   .021 .016 -.006 .057 Yes 

Group Identification             .042 .019 .013 .086 No 

Perceived Enjoyment                 .047 .022 .009 .099 No 

Current Usage -0.003 .004 -.017 .002 Yes 

Note: 5000 bootstrap samples; N = 385 

 

Our second analysis attempted to compare the relative importance of relative advantage, group identification, and 

perceived enjoyment with respect to their mediation of the effects of monetary incentives on intention to continuously 

use. We did so by comparing the effect size of the three mediators. Interestingly, none of the differences in the effect 

sizes were significant at the p < 0.05 level, suggesting that they were equally important in terms of mediating the 

effects of monetary incentives on intention to continuously use. 

Surprised by the nonsignificant findings regarding both hypotheses related to current usage, we conducted a post 

hoc analysis to more closely evaluate this construct. Because our hypothesis testing indicates that the effect of 

monetary incentives on intention to continuously use is indirect through the three mediator variables, we wondered 

whether the level of current usage could affect taxi drivers’ perceptions of taxi-hailing apps. This effect is plausible 

because users’ experience using an innovation shapes their view of the innovation. One possible explanation is that 

the repetition of ongoing practice over time can create a set of mental links in memory that are hard-wired, connecting 

situational cues and action [Turel and Serenko 2012]. Moreover, repeated behavior reinforces access to such mental 

links [Trafimow and Borrie 1999]. Therefore, for more active drivers with a high level of current use, their perceptions 

of relative advantage, compatibility, perceived enjoyment, and group identification can be more formed and reinforced 

when actually using taxi-hailing apps than driven by monetary incentives. For less active users, their perceptions of 

the four factors can be derived more from monetary incentives. Therefore, we tested whether current usage moderates 

the relationships between monetary incentives and relative advantage, compatibility, perceived enjoyment, and group 

identification. 

The test requires assessing the significance of the interaction terms created from the cross-product of the 

moderator and predictor variables [Baron and Kenny 1986]. Within SmartPLS, an interaction term consists of all 

possible products from the standardized indicators of a moderator variable and those of a predictor variable [Chin et 

al. 2003]. Additionally, paths from the moderator to the dependent variable must also be tested. We ran bootstrapping 

with 1000 resamples to obtain the standard errors of the path coefficient estimates. Statistical significance was then 

computed using two-tailed t-tests. The results are presented graphically in Figure 3. 

The explorative post hoc analysis showed that such effects were indeed strongly moderated by current usage. The 

path coefficients between the interaction term of monetary incentives and current usage and relative advantage (β = -

0.21, p < 0.001), compatibility (β = -0.17, p < 0.01), group identification (β = -0.14, p < 0.01), and perceived enjoyment 

(β = -0.22, p < 0.001) are all strongly significant at the p < 0.01 level. The negative path coefficients suggest that 

higher levels of current usage decrease the effect of monetary incentives on relative advantage, compatibility, group 

identification, and perceived enjoyment—exactly as we suspected. Moreover, adding the moderation effects does not 

change the significance pattern of all proposed hypotheses. The positive results are extremely intriguing and invite 

future research in this area. 
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Figure 3: Results of the post hoc analysis of the moderation effect of current usage on monetary incentives on 

relative advantage, compatibility, perceived enjoyment, and group identification 

(Note: *p < 0.05; **p < 0.01; ***p < 0.001; ns = not significant.) 

 

5.2. Research Limitations and Future Research 

Before we summarize the contributions of our study, we point out some limitations and offer a few thoughts on 

future research that can help address them. First, as in much previous research on IT acceptance and continuous usage, 

we used intention to continuously use an eCommerce innovation as an approximation of actual usage. We certainly 

wish we were able to measure actual usages. Fortunately, we measured self-reported current usage and found that it 

was not significantly affected by monetary incentives (Figure 2). This result lends additional support to our conclusion 

of the indirect effect of monetary incentives. That said, one unique advantage of studying eCommerce innovations is 

that the vendors usually capture many usage-related data that can be used to objectively measure actual usage. 

Unfortunately, we were not able to negotiate access to such data for our study. Future studies might consider using 

such system-captured data to both accurately measure actual usage and eliminate the threat of common method bias. 

Second, our study was conducted in China on the use of taxi-hailing apps, which might prevent the generalization 

of the findings to other eCommerce innovations in other countries. In particular, cultures such as collectivism versus 

individualism might play a role in shaping our respondents’ perception of enjoyment and group identification. The 

taxi-hailing app vendors were heavily subsidizing the taxi drivers at the time of our data collection, which might have 

skewed their usage intention and behavior. Moreover, we only studied cash subsidies as an illustration of monetary 

incentives provided to users. Although our study might have taken an important step in the study of monetary 

incentives, our research model certainly needs to be further refined and validated in future studies, such as by analyzing 

data from another country with a different culture using a different eCommerce innovation that offers a different type 

of monetary incentives. 

Finally, although we did our best to include factors that we considered most important and relevant to our current 

research context, we acknowledge that we could only include a limited number of factors in our research model for 

the present study. Many other technological, hedonic, and social factors could be affected by monetary incentives and 

affect the continuous usage of eCommerce innovation. One such example is observability, which we decided not to 

include in our research design because we believe that it would be difficult to detect its effects, given the intense 

promotion efforts by app vendors. However, the taxi drivers’ identification with other drivers who also used the taxi-

hailing apps makes us wonder whether the group identification and online connectedness offered by the apps could 

have increased the prominence and eased the detection of the effects of observability. Thus, future studies should 

include factors such as observability and continue to explore this intriguing phenomenon. 

5.3. Research Implications 

Despite the limitations, our study offered a holistic view and a systematic understanding of the factors that affect 

uses’ intention to continuously use eCommerce innovations and explored the role that monetary incentives play in 
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promoting continuous usage intention. The results have a couple of important implications for research on user 

adoption of eCommerce innovations, especially when their uses are subsidized. 

First, our holistic research model builds on the rich research tradition in the DoI theory and integrates elements 

of technical features, social aspects, and hedonic factors. Overall, the model was supported by the survey data that we 

collected and attests to the importance of technical superiority, agreeable social interactions, and pleasant individual 

user experiences in encouraging users to continuously use eCommerce innovations. Thus, through this study, we 

contribute to both accumulative theory building in DoI research and the exploration of the user acceptance of 

eCommerce innovations. 

Second, this study focuses on the role that monetary incentives play in promoting the continuous use of 

eCommerce innovations. This study investigated both the direct and indirect effects, explored how they might be 

moderated by the current usage level, and painted a rather comprehensive picture of the roles played by monetary 

incentives. To the extent that monetary incentives are used by vendors to promote the penetration of eCommerce 

innovations, surprisingly little IS research addressed this construct and its impacts. The DoI theory only briefly 

discussed this construct. We hope that our study helps fill this glaring gap in the technology acceptance research 

literature, enriches the DoI theory, and provides incentive for more investigations into this practically important and 

theoretically interesting phenomenon. 

5.4. Implications for Practice 

Deeply rooted in vendors’ practice of subsidizing users for their use of taxi-hailing apps, this study also brings a 

few important insights on vendors of eCommerce innovations. The results of our study suggest that vendors take a 

closer and harder look at the effectiveness of monetary incentives. Although vendors may have expected monetary 

incentives to have an immediate effect in promoting and sustaining the use of eCommerce innovations, our study 

showed that their effectiveness is far from guaranteed. The impact, especially the long-term impact, is likely indirect 

and mediated by other factors. Our findings do not deny that monetary incentives can be an effective marketing tool. 

Rather, vendors should be more judicious when using monetary incentives. 

Two recommendations emerge from the overall findings of our study. First, even with monetary incentives, 

vendors still have to pay attention to a few other factors of the to-be-promoted eCommerce innovations. In particular, 

our study suggests that vendors strive to achieve a high level of technical superiority, pleasant user experience, and 

active social interactions between users. We note that this finding is consistent with lessons learned from a few failed 

eCommerce innovations. For example, whereas popular opinions tended to attribute the triumph of Taobao over eBay 

in the Chinese market to Taobao’s offering of free listings, observers also pointed out eBay’s failure to offer products 

that are familiar to Chinese consumers, cater to Chinese consumers’ usage preferences and savviness with cellphones, 

and facilitate communications between sellers and buyers [Wang 2010]. This recommendation is especially important 

for startup vendors who must balance limited budgets among product design, customer service, community building, 

and marketing. We caution these vendors not to overspend on monetary incentives to such a degree that they have to 

comprise other aspects of their innovations. We also encourage them to cleverly design their monetary incentive 

mechanisms to enable them to be used to enhance users’ perceptions of technology superiority, user experience, and 

social interactions between users. 

Second, our post hoc moderation test, although theoretically less rigorous but practically still intriguing, suggests 

that vendors should be more selective regarding recipients of monetary incentives. For users with a higher level of 

current usage, monetary incentives might be less influential on their perceptions of technology superiority, perceived 

enjoyment, and group identification because their perceptions were probably formed more from their experience of 

actually using eCommerce innovations than being triggered by monetary incentives. Therefore, as users become more 

used to innovations, vendors may be able to offer them fewer monetary incentives. Instead, they focus on using 

monetary incentives to acquire new customers or provide existing customers with higher quality products and services, 

which seems to be what credit card companies are doing when they offer strong incentives only to new customers. Of 

course, the prerequisite for this tactic to work is that eCommerce innovations indeed can convince users of their 

technical superiority, bring them great enjoyment from using the innovations, and cultivate lasting social interactions 

among the users soon after they are attracted to using the innovations through monetary incentives. 

 

6. Conclusion 

To the extent that eCommerce innovation vendors use different forms of monetary incentives to promote the use 

of their innovations, little IS research has explored the effectiveness of monetary incentives and how they may have 

worked. In this paper, we report a study that attempts to fill this gap. We built our research model by contextualizing 

the DoI theory in this study on the continuous usage of taxi-hailing apps by taxi drivers. We use this framework to 

examine how monetary incentives may have worked to affect taxi drivers’ continuous usage intention, both directly 

and indirectly. Data collected from real taxi driver users provide sufficient empirical evidence of indirect effects and 
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suggestions for the waning effect of monetary incentives. This study lays down a fertile foundation for future studies 

that can further examine the roles played by monetary incentives and offers a few insights into how monetary 

incentives should be used to promote eCommerce innovations, such as taxi-hailing apps. We hope that future research 

builds on this work and further advances our understanding of this popular marketing tool. 
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Appendix A: Measures and Indicators 

 

Relative Advantage: adapted from Moore and Benbasat [1991] 

Using a Taxi-hailing App enables me to pick up passengers more quickly. 

Using a Taxi-hailing App improves the quality of serving passengers. 

Using a Taxi-hailing App makes it easier to pick up passengers. 

Using a Taxi-hailing App enhances my effectiveness in serving passengers. 

Using a Taxi-hailing App gives me greater control over my work of picking up passengers. 

 

Compatibility: adapted from Moore and Benbasat [1991] 

Using a Taxi-hailing App is compatible with how I regularly picking up passenger(s). 

I think that using a Taxi-hailing App fits well with the way I like to work. 

Using a Taxi-hailing App fits into my work style. 

 

Group identification: adapted from Lin (2008) 

I feel a strong sense of belonging to the driver group using Taxi-hailing App. 

I enjoy being a member of the driver group using Taxi-hailing App. 

I am very committed to the driver group using Taxi-hailing App. 

Overall, the driver group using Taxi-hailing App has a high level of morale. 

 

Perceived Enjoyment: adapted from Barnes [2011] 

I would describe my overall experience of using a Taxi-hailing App as... 

 Enjoyable ………  Disgusting 

 Exciting  ………  Dull 

 Pleasant  ………  Unpleasant 

 Interesting ………  Boring 

 

Current Usage: adapted from Limayem et al. [2007] 

On average, how many times do you use taxi-hailing apps every day? 

How many transactions do you do every day using taxi-hailing apps? 

 

Monetary Incentive: self-developed 

Had the taxi-hailing app vendor stopped offering subsidies, my use of the app would be discouraged. 

Had the taxi-hailing app vendors stopped subsidizing riders to add tips, my use of the app would be 

discouraged. 

 

Continuous Usage Intention: adapted from Mathieson [1991] and Bhattacherjee [2001] 

I intend to continue using Taxi-hailing App rather than discontinue its use. 

My intention is to continue using Taxi-hailing App rather than any alternative manners. 

 


