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Abstract 
 

Background: The increasing car usage in Shanghai has caused highly congested and polluted 

urban environment which is detrimental to local residences’ life quality and physical health. The 

millennials, one of the largest age groups in Shanghai, are one of the largest contributors to the 

abovementioned problem. However, increasing popularity of fitness apps in China, especially 

among millennials, can help prioritize physical activities over using motorized vehicles 

Aim: The aim of this study is to utilize theories about behavioral intention in the use of mobile 

apps as well as motivational theories, to examine the causes intentionality, stickiness and 

habituality in fitness app usage. 

Methodology: This study was based on a questionnaire, which was targeted towards millennials 

living in Shanghai. A total of 408 valid survey replies were selected through online and offline 

channels for the study, respectively.  

Key findings: Aspiration to become more sustainable, performance expectancy and hedonic 

motivation are the three major stimuli for millennials’ intention to use fitness apps in Shanghai. 

Increased self-efficiency and sustainable awareness are the two main features that motivate 

millennials’ long-term usage of fitness apps.  

Keywords: fitness apps, millennials, sustainable behaviour, UTAUT2, behaviour intention, SCT 

& FBM, long-term usage 
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1. Introduction 
 

 

1.1 Background Information 

 

China faces major environmental and social challenges in the upcoming years. Metropolises like 

Shanghai and Beijing are suffering heavily from overutilization of land resources, rapid 

urbanization and mobility issues resulting from overreliance on private vehicles (Anagnostopoulou 

et al., 2016; Yin & Xu, 2009). According to the National Bureau of Statistics of the People’s 

Republic of China (NBSC, 2016), this is the result of rural-to-urban migration, which will cause 

the estimated urbanization rate to increase from 36% in 2000 to around 60% by 2020. In addition, 

an article published by the University of California Transportation Center (Wang et al., 2012) 

estimated that the motorization rate in China will increase from 12 vehicles per 1000 people in 

2002 to 200-300 vehicles by 2030. 

The continued progress of urbanization and motorization in major cities has already resulted highly 

congested and polluted urban environments. This has proved to be detrimental to local residents’ 

quality of life, damaging both the social environment and public health. Vehicle usage has a 

significant impact on the environment, accounting for up to 25% of the world energy consumption 

and carbon dioxide emissions (IPCC, 2009). As shown in a recent report (Pucher et al., 2003), the 

Chinese transport system is not developing in a sustainable manner. As a result, the vehicle-based 

carbon emissions are increasing at faster rate than in any other energy using sector, especially in 

urban areas. It has been suspected that the carbon monoxide-based air pollution caused by 

motorized vehicles is a significant contributor in the deaths of 1.6 million people for in China each 

year (Nan & Chun, 2013; Rohde & Muller, 2015; Li et al., 2015).  

According to Yin and Xu (2009), another outcome of these shifts is an increase in urban building 

areas and a decrease in public spaces. This leaves fewer accessible public spaces for young adults 

who are interested in performing conventional outdoor activities, such as walking and running in 

parks. Moreover, urbanization results in work-related stress due to long workplace hours and hectic 

lifestyles. This further decreases young adults’ opportunities for and interest in physical exercise. 

Over 80% of office workers in China have varying degrees of health issues due to physical 

inactivity (Leo09, 2016). Such, unsustainable lifestyles could prove to be a serious threat to the 

general population of China (Xu et al., 2012). 

In order to respond to these emerging unsustainable conditions, a wide range of strategies are 

required, including improvement of vehicle efficiency, reductions to the carbon content of fuels, 

and improvements to different modes of transport. One important way, in which the issue of these 

unsustainable environments and lifestyles can be addressed, is changing peoples’ attitudes and 

behaviors towards a more sustainable option. In this context, persuasive technologies, which are 
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tailored for and integrated into fitness apps, have the potential to spread quickly by offering en 

expedient method to guide people towards a more healthily and environmentally aware lifestyle 

(Fritz et al., 2014; McGrath & Scanaill 2014, p. 217-248). Persuasive technologies are generally 

defined as changing the user’s behavioral attitudes through persuasion instead of coercion (Fogg, 

2003). When discussing sustainability, the incorporation of persuasive technologies aims to change 

the users’ behavior by raising their awareness of their choice of transport, behavioral patterns and 

the positive outcomes of their physical activities. An example of persuasive technology in fitness 

apps is the transference of health-related and environmentally sustainable activities performed by 

its user (such as walking and running) into visual data, such as saved carbon emissions and burned 

calories, in order to assess how active, the user is being (Nield, 2016).  The aim is to motivate 

young adults to perform self-regulated exercise, such as walking or running instead using 

motorized vehicles and exercise instead of inactivity, in order to support a sustainable lifestyle 

(Midden et al., 2008).  

 

1.2 Problem Statement 

 

 According to McGrath & Scanaill (2014), the increase in environmental awareness and the 

prevalence of smartphones are the two main driving forces in the development of fitness apps. 
There are approximately 1.28 billion mobile users in China. They provide a promising target for 

the market penetration of fitness apps (Statista, 2016), especially since millennials form the largest 

segment of the Chinese population (SMAB, 2011). As in Figure 1, the number of registered users 

of fitness apps in China shows a rapid growing trend, increasing from 10.46 million in 2014 to an 

estimated 72.08 million by 2018. Persuasive fitness apps have the potential to alleviate both 

environmental pollution and health concerns that are affecting Chinese millennials (BDR, 2016). 

Therefore, it is necessary to examine what types of challenges fitness app developers face in their 

pursuit to develop and maintain their user base.  
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Figure 1: 2014-2018 The Number of Chinese using Fitness Apps (BDR, 2016) 
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One challenge in the development of fitness apps is discovering what factors into long-term user 

motivation (Bloom, 2013). A large number of people are interested in using fitness apps, but a 

significant portion of these individuals use them only for a short period of time and then lose their 

interest (ibid). However, as shown in Figure 2 and Figure 3 (BDR, 2016), approximately half of 

the people questioned for this study use this type of applications and proximately 34.5% use them 

frequently.  

 

 

Shanghai ranks as one the most developed and influential cities in China (China Highlights, 2013). 

However, it only ranks below 20 other cities for pertaining to people’s awareness and level of 

activity as regards to a sustainable lifestyle and physical activity (Jiaqi, 2017) and ranks 159th in 

air quality assessment. The significant potential for penetrating fitness apps into Shanghai is what 

resulted in it being chosen as the target location of this study. Millennials are a vital target 

population for this study, as they are the currently largest age group in Shanghai (SMA, 2011) and 

thus are a major contributor to the increasing number of users of motorized vehicles in Shanghai. 

Therefore, to accurately determine how fitness apps can develop and maintain their user base, and 

subsequently cultivate a more sustainable environment in China, it is imperative to study what 

factors influence Shanghainese millennials’ initial and long-term usage of said apps (Figure 4).  
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Figure 4: Research Scope (By authors) 

 

The research questions are as follows:  

 

1)     What influences millennials’ behavioral intention to subscribe to fitness apps in Shanghai? 

2)   What influences millennials’ consistent usage of fitness apps in Shanghai?  

 

Several research objectives have been composed, based on the main research questions: 

1)      To better understand what types of values can fitness apps present; 

2)       To analyze millennials’ using experience of  fitness apps in Shanghai; 

3)    To identify what affects millennials’ behavioral intention to use  fitness apps in Shanghai

 based on UTAUT2 (The Unified Theory of Acceptance and Use of Technology 2) model; 

4)    To identify what motivates millennials’ stickiness and consistency in using fitness apps

 in Shanghai based on SCT (Social Cognitive Theory) and FBM (Fogg’s Behavior

 Model). 

5)    To identify whether perceived sustainability, sustainability aspiration and sustainable

 awareness affect millennials’ intention to subscribe and use fitness apps. 

This study is meant to obtain information about fitness apps from the users’ perspective, including 

both positive motivations and possible disincentives to usage. Additionally, the study contributes 

to the general research about millennials in the Shanghai area, both by observing how their 

environmental awareness and aspiration to become more sustainable influences their behavioral 

intention to use fitness apps, and how these factors motivate their long-term usage of said apps. It 

can also aid designers in improving the function of fitness apps, and to better attract and serve user 

clusters (Bloom, 2013). 



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

5 | P a g e  

 

2. Theoretical Framework 
 

This chapter connects the current study to existing research via four concepts. The study involves 

itself with the following: persuasive technologies, millennials, behavioral intention to use fitness 

apps and the long-term usage of apps. Each subchapter analyzes their concepts and argues the 

justifications of selected models that are going to be used later in this study’s empirics.  UTAUT2 

model and SCT combined FBM will be introduced to analyze the factors affecting initial and long-

term usage of persuasive fitness apps. Figure 5, shows how the chosen frameworks are connected 

to the central concepts of the study.  

 

Figure 5: Theoretical Framework (By authors) 

 

2.1 Persuasive Technologies 
 

Midden et al. (2007) claim that changing a user’s behavior towards new products by utilizing a 

purely technological method (e.g., a method where a consumer interacts solely with computer 

software) often lead to a negative outcome, such as rejection, due to a lack of human interaction. 

Similarly, utilizing a purely behavioral method (e.g., a method where a consumer interacts solely 

with a human being) often fails to produce a satisfying result. (Weenig & Midden, 1997). This is 

due to an over-emphasis on the user’s intention, while largely neglecting the technical context 

where these behaviors occurred (ibid). The variance in the user’s behavior is regarded as the result 



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

6 | P a g e  

 

of multifaceted interplay between technologies and human interaction, which is collectively 

known as persuasive technology (Fogg, 2003).  

Although both scholars and journalists have been studying persuasion years, there is still no 

consensus on the definition of the term. It has been paraphrased differently from varying standards, 

perspectives and domains. For the purpose of this study, persuasion refers to an attempt at changing 

a target’s behavior and attitude through an intended attempt instead of coercion (Fogg, 2003; 

Chatterjee & Price, 2009). “Intended attempt” implies that this change is voluntary instead of 

mandatory. Therefore, in this context, persuasive technology can generally be defined as 

interactive computing technology that is designed to change users’ attitudes and behaviors by 

persuasion and social influence, not by coercion (Fogg, 2003).  

Persuasive technologies, that are found in many domains and smartphones influencing users’ 

behavior and attitude, have received considerable attention. Smartphones were not initially meant 

to persuade their users, since they were designed primary for telecommunication and data storage. 

However, with the proliferation of communication technology and the internet, smartphones have 

become more persuasive in their design (Fogg, 2003). Digital fitness apps utilize third party 

software on smartphones as persuasive technology. Users are asked to set goals, taught about 

expected outcomes to changes in their behavior, and then persuaded to follow guidelines. They 

aim to influence user’s attitude and behavior towards a more sustainable lifestyle, ultimately 

promoting environmental protection. 

Figure 6, created on the basis of Fogg’s captology (2003), shows a simple mechanism that 

instantiates how fitness apps can facilitate their users’ sustainable behaviors. The three circles 

illustrates the following: (1) technology, such as hand held devices, internet and any advanced 

software that is the carrier for persuasive change and has to be designed deliberately to influence 

their users’ behavior; (2) persuasion strategies, including those which simulate real context, give 

triggers to remind users and monitor their activities through computing technology, which must be 

incorporated with a strategic intent to change users’ motivation, attitude, awareness and behavior; 

and (3) fitness apps, seen as a potential carrier bounded by sustainable behavior. On the other hand, 

it employs persuasive strategies to encourage its user to partake in physical activities and better 

self-management, in order to guide them towards a more sustainable lifestyle. On the other hand, 

it encourages environmental preservation by tracking its user’s mobility patterns and displaying 

personalized transport pollution information when they travel by foot instead of employing 

motorized vehicles.  
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Figure 6: A framework about how persuasive technologies can impact sustainable behavior 

(created by authors based on Fogg (2003) 

 

According to Fogg (2003), this functional triad of persuasive technology can be seen as tools, 

media and social factors. While acting as a tool, persuasive technology guides people towards 

targeted behavior by a simple process (Chatterjee & Price, 2009). As a medium, it helps people 

explore cause-and-effect relationships in order to rehearse their behavior (Fogg, 2003). Meanwhile, 

the nature of social networks can also be applied to persuasive technology in order to cultivate 

users’ intrinsic and extrinsic motivations (Chatterjee & Price, 2009; Fogg, 2003). Within the field 

of fitness apps, there are multiple roles in which persuasive technology could be utilized. For 

example, a simple tool can track walking distance, while also giving users rewards based on their 

rankings in their social network, which have in turn been integrated to maximize their impact on 

users’ motivation and behavioral change. 

 

2.2 Millennial Age Group 
 

Millennials are a part of an age group which was born between the years 1980 and 2000 (Donnison, 

2007). They are considered to be vastly different from older generations, such as Baby Boomers 

(1940-1960) and Generation X (1960-1980) (Amy et al., 2012; Moore, 2012). Millennials have 

been reported to be more oriented towards technology and sustainability, more open to diversity 

and to new ideas, more willingness to spend money and more unpredictable and consumeristic 

than older generations (Gurău, 2012; Kuron et al., 2015; Lu et al., 2013; Schoolman et al., 2016; 
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Amy et al., 2012). Looking at these unique characteristics, it will be interesting to examine how 

they might influence the millennials’ perception and usage of fitness apps, as well as how these 

features could affect their potential for more sustainable behaviors.  

Based on previous research, there is some conflicting evidence concerning sustainable behavior in 

millennials. Schoolman et al. (2016) found that millennials studying in an university put 

sustainability into practice by incorporating public transportation and recycling to their lifestyles. 

However, Muralidharan et al. (2016) claim that millennials do no possess the motivation to 

implement sustainable acts to their lifestyles. Meanwhile, Pomarici et al. (2013) and Eze and 

Ndubisi (2013) argue that ecological awareness and ecological literacy plays a large part in 

millennials’ decision-making process regarding consumer goods. These results support Gurau’s 

(2012) conclusions according to which millennials are not as homogenous as it has been perceived 

by Moore (2012). This study intends to contribute to this scholarly debate about millennials’ by 

studying the social, economic and environmental factors that influence millennials decision-

making towards fitness apps, as opposed to tangible goods, which were the focus of these previous 

studies. 

Of all the features used to differentiate millennials from previous generations, environmental 

awareness and orientation towards sustainability are the two most relevant in relation to this study. 

Research based on ecological awareness and ecological literacy could also be considered to form 

a part of this study’s research strategy. This will be discussed further at the end of the next chapter 

 

2.3 Behavioral Intention to use Fitness Apps 

 

Theory of Reasoned Action (TRA) is a model, that predicts consumer buying behavior, which 

makes it a widely-used model in marketing research (Ajzen & Fishbein, 1980). However, Davis et 

al. (1989) argued that TRA’s capability of predicting a consumer’s buying behavior in regards to 

information technology is outside the model’s sphere of capabilities, due to its inaccurate 

description of which of the consumer’s beliefs specifically affect their behavior. Therefore, the 

results are considered to be too broad. A more specific model, called Technology Acceptance Model 

(TAM), was introduced by Davis (1986) to aid in the study of consumer acceptance towards 

information technologies. The model expanded on TRA by describing reasons why consumers 

initially accept or reject information technology. This was achieved by basing the model on the 

specific consumer beliefs, such as: perceived usefulness and ease of use (Davis et al. 1989, p. 985). 

Since its first appearance, TAM has also been used to explain what causes consumers to start using 

mobile apps. TAM’s main strength is its simplicity but is has also been argued to be too broad to 

correctly predict consumer attitudes towards specific pieces of information technology, such as 

mobile applications (Park, 2009). 
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Similar to TAM, a model called The Unified Theory of Acceptance and Use of Technology 

(UTAUT) was created by researchers Venkatesh et al. (2012) and has since been applied to studies 

of technology acceptance in different organizational environments, (e.g. how companies accept 

new information technology). The model was later modified into UTAUT2 by taking into 

consideration the criticism towards TAM and UTAUT. The purpose of this was to extend the 

model, in order to be able to predict consumer’s behavioral intention and use of technology (ibid). 

Since the UTAUT2 has been specifically used in many studies concerning the behavioral intention 

to use mobile apps, a closer observation on the model’s constructs is for the purposes of this study. 

 

The UTAUT2 model is an extension to the original UTAUT model, which consisted of four key 

constructs: performance expectancy, effort expectancy, social influence and facilitating conditions. 

UTAUT2 expanded on the model by adding three additional constructs: hedonic motivation, price 

value and habit. All of these constructs were moderated by gender, age and the experience of the 

user. See Figure 7 for a full model of UTAUT2 by Venkatesh et al. (2012). 

 

 

 
Figure 7: UTAUT2 model by Venkatesh et al., 2012 

 

Performance expectancy is the first construct of the original UTAUT model introduced by 

Venkatesh et al. (2012) in their 2003 study. The construct’s formation was influenced by a similar 

construct in TAM called perceived usefulness. Performance expectancy is defined as “the degree 
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to which using a technology will provide benefits to consumers in performing certain activities” 

(Venkatesh et al., 2012, p. 159). Performance expectancy is used to measure the extent of which 

an individual expects to benefit from the use of information technology. Venkatesh et al. (2003, 

2012) reported in their research that this construct is one of the key elements in predicting 

behavioral intention (Raman & Don, 2013; Alazzam, et al., 2015). 

 

Effort expectancy is the second construct that appeared in the original UTAUT model in 2003. The 

construct’s formation was also influenced by the second construct of TAM called ease of use. 

Venkatesh et al. (2003, p. 159) had defined the construct as: “the degree of ease associated with 

consumers’ use of technology”. Effort expectancy is used to measure how much effort an 

individual associate with using technologies, due to seemingly complex system functionality 

(Raman & Don, 2013; Alazzam, et al., 2015). Previous research conducted by Venkatesh et al. 

(2012, 2003) reported that this construct is another important predictor of a user’s behavioral 

intention to use technology. 

 

Social Influence is the third construct that appeared in the original UTAUT model in 2003. It does 

not share any similarities with TAM constructs and was among the first of its kind to take into 

consideration the social influence surrounding technology usage. Venkatesh et al. (2012, 2003) 

described the construct as a measure of the degree which an individual’s social surroundings (e.g. 

the opinions, actions and presence of their peers) influence their behavioral intention to use 

technology. This construct was one of the most significant constructs in predicting behavioral 

intention to use technology using the original UTAUT model (Raman & Don, 2013; Alazzam, et 

al., 2015; Venkatesh et al., 2012). 

 

Facilitating Conditions comprise the last construct that appeared in the original UTAUT model in 

2003. It served to further differentiate UTAUT model from TAM. Venkatesh et al. defined the 

construct as “consumers’ perceptions of the resources and support available to perform a behavior” 

(Venkatesh et al., 2012, p. 159) in order to apply the model to consumers. The construct is used to 

measure the perceived number of supporting factors available for the users of different 

technologies (Raman & Don, 2013; Alazzam, et al., 2015, Venkatesh et al., 2012, 2003). This can 

refer to infrastructure, (e.g. internet connectivity), a space in which one can perform the actions 

required to operate the technology (ibid) or other resources, such as the time, required to operate 

the technology. This construct was the first to have an impact on both behavioral intention and 

behavioral usage of technology (Venkatesh et al., 2012, 2003). 

 

Hedonic Motivation was the first construct, which Venkatesh et al. (2012) used to expand their 

UTAUT model into the UTAUT2 model. Hedonic motivation is the construct that most 

dissentingly differentiates the UTAUT2 model from models used for organizational studies. The 

construct was defined by Venkatesh et al. (2012) as: “fun, enjoyment or pleasure when using a 

technology because of technology for its own sake,” (Venkatesh et al., 2012, p. 161), which was 
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conceptualized as perceived enjoyment of using technology. Venkatesh et al. (2012) pointed out 

the similarity between this construct and the TAM construct called perceived playfulness (Raman 

& Don, 2013). Venkatesh et al. (2012) also claimed that hedonic motivation was one of the most 

significant constructs in the UTAUT2 model which could be used to predict behavioral intention 

to use technology (Alazzam, et al., 2015; Venkatesh et al., 2012, 2003). 

 

Price Value is the second construct to expand UTAUT model into the UTAUT2 model and also 

one of the key differentiators between UTAUT2 and models used to observe organizational 

behavior. Venkatesh et al. (2012) argued that costs associated with technology usage are far more 

impactful for consumers than organizational factors. As such, their hypothesis was that price value 

has a greater effect om consumer behavior, something which had been disregarded in the previous 

iteration of the UTAUT model (ibid). Venkatesh et al. argued that if price value could have a 

positive impact on behavioral intention to use technology, it would indicate that the the perceived 

benefits of technology usage are seen greater than the costs that are associated with it (Venkatesh 

et al., 2012). Venkatesh et al. (2012) also reported that price value did serve as one of the predictors 

of behavioral intention to use technology. 

 

Habit is the last construct that Venkatesh et al. (2012) used to expand on their previous UTAUT 

model. Venkatesh et al. (2012) used habit as a measure of the extent which individual’s actions are 

caused by individuals’ prior learning. The construct is modeled to have both direct and indirect 

influences towards behavioral intention to use technology (Raman & Don, 2013). Venkatesh et al. 

(2012) reported habit to serve as a predictor to both behavioral intention and the use of technology 

(Alazzam, et al., 2015; Venkatesh et al., 2012). 

 

The moderating variables in the UTAUT2 model are experience, gender and age, as seen on Figure 

6. (Harris et al., 2016). Studies concerning the decision to subscribe to mobile apps have been 

carried out using UTAUT2 or TAM as their framework. Researchers using UTAUT, the 

predecessor of UTAUT2, (Lee et al., 2012; Hew et al., 2015; Kang, 2014) described the model as 

being able of describing the subject matter more thoroughly than a model, such as TAM. Moreover, 

this research recognized that the model was sufficient satisfy the needs of their research. Research 

that directly employed the UTAUT2 model (Arenas-Gaitán, 2015; Harsono & Suryana, 2014; 

Indrawati & Haryoto, 2015; Alazzam et al., 2015) described it as a more efficient method of 

analyzing the acceptance and usage of technologies from a consumer perspective than the original 

UTAUT model. Because all UTAUT2 constructs were reported to have significant capability to 

predict behavioral intention to use technology, we hypothesize that: 

 

H1: There is a positive association between behavioral intention towards millennials’ usage 

of fitness apps in Shanghai and performance expectancy, effort expectancy, social 

influence, hedonic motivation, price value and habit. 
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Another reason why the model is so widely used is its flexibility, and the fact that it can easily be 

applied to study technology acceptance in various environments.  None of the other studies 

correlated perfectly with Venkatesh et al. (2012), but most of them shared similar trends with the 

original research. Kang (2014), Davis et al. (1989) and studies using TAM (Yang, 2013; Kim et 

al., 2016; Chang & Pa, 2011; Harris et al., 2016) have observed how perceived ease of use, which 

represents the same value as UTAUT model’s effort expectancy, influences the perceived 

usefulness or in UTAUT model’s case, performance expectancy, as illustrated in Figure 6. 

Therefore, we hypothesize that: 

 

 H2: There is a positive association between Effort Expectancy and Performance

 Expectancy towards millennials’ usage of fitness apps in Shanghai. 

 

The UTAUT2 model is a valid choice for the purposes of this study, seeing as TAM would not be 

able to account for all the necessary external factors. This research expands UTAUT2 model by 

adding two additional moderating variables: perceived sustainability and sustainability aspiration. 

The intention is to examine whether or not these two factors have connections to the other 

variables, seeing as Sinek (2016) has discussed how sustainability plays a role in millennials’ 

decision-making process. Thus, it seems worthwhile to investigate how these two factors influence 

millennials’ behavioral intention or vice versa.  

 

Perceived Sustainability represents a respondent’s self-image whether or not they perceive 

themselves to be a sustainable person. In this instance, the definition of sustainability is largely 

dependent on the respondent’s own perception of what constitutes a sustainable lifestyle, a separate 

definition of sustainability is not required for the purposes of this construct.  

 

Sustainability Aspiration represents the respondent’s will to become sustainable. As with the 

previous construct, the definition of sustainability is largely dependent on the respondent. These 

two constructs bring sustainability factors into the UTAUT2 model, which is something that has 

not been experimented on to the model previously. Thus, it is worthwhile to inspect how they 

might behave within the model. This study treats the age construct only as an eliminating variable, 

which excludes every respondent outside of the millennial age group. Therefore, we hypothesize 

that: 

 

 H3: There is a positive association between behavioral intention towards millennials’ usage

 of fitness apps in Shanghai and perceived sustainability, sustainability aspiration.   
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Note: Each construct of this model is represented by a Likert-scale statement in question 

number six of this study’s questionnaire. 

 

The above figure illustrates the research model which is to be used in this study, with the intention 

of learning more about millennials’ behavioral intention to use fitness apps. The model has been 

formulated using on millennial age group studies concerning their unique behavior and attributes. 

Most of the constructs, however, are based on Venkatesh et al. (2012) UTAUT2 model. For the 

purposes of this study, this modified UTAUT2 model does not include any of the moderating 

variables, such as gender, age or experience. These factors were used to specifically narrow the 

study’s sample group, in order to better represent the target population. As such, this model is only 

used to observe the positive associations of the UTAUT2 constructs towards behavioral intention 

and the additional constructs formulated for this study. The following list contains the constructs 

used with the intention of being used to predict millennials’ behavioral intention to use fitness apps 

in this study: performance expectancy (PE), effort expectancy (EE), social influence (SI), 

facilitating conditions (FC), hedonic motivation (HM), price value (PV), habit (HT), perceived 

sustainability (PS) and sustainability aspiration (SAS). 

 

2.4 Long-term Usage of Fitness Apps 
 

According to Bandura’s (1986) social learning theory, first proposed in 1961, human behavior is 

learned from imitating the behavior of others. A series of studies were conducted to reaffirm and 

expand on previous findings, in order to better understand how human behavior can be influenced 

Figure 8: Research model; modified UTAUT2 model (by authors, created based on Venkatesh et 

al., 2012) 
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and modified by self-efficacy and observational learning (Ibid). The original social learning theory 

(SLT) was further expanded in 1986 (ibid) into social cognitive theory, to better illustrate the 

formation of human behavior from a multidirectional perspective.  

According to Bandura (1989), SCT provides a framework in which we can explore how behavioral, 

personal, and environmental components and their interactions might impact human behavior. 

Since people are always affected by their social environment, Bandura (1989) advocates studying 

human behavior in order to gain insight into the workings of motivation, thought, and behavior 

from a social cognitive perspective (ibid). Although SCT suggests a general framework in which 

we can examine individuals’ behavior in regards to sustainability, it does not provide us with the 

tools to analyze the effects of consistent fitness app usage on said behavior (Ploumen, 2016; 

Yoganathan & Kajanan, 2015). As such, Yoganathan & Kajanan (2015) drew from both social 

cognitive theory (SCT) by Bandura (1989) and behavior model for persuasive technologies (FBM) 

by Fogg (2003) in order to take into account fitness apps that incorporate persuasive technologies.  

Research on fitness apps is still scarce, and further studies are required to fully understand all 

aspects of the technology (Ploumen, 2016). Previous studies on motivating the long-term usage of 

fitness apps (Yoganathan & Kajanan, 2015; Dallinga et al., 2015) were mostly based on 

descriptions of apps collected from developers. However, the information offered by app 

developers may be differ significantly from the users’ perceptions towards their product. In 

addition, previous findings (Yoganathan & Kajanan, 2015; Dallinga et al., 2015) show that there 

are four determinants which serve the main contributors in motivating app users’ sustainable 

behavior. These determinants are self-efficacy, outcome expectation, self-regulation and social 

facilitators. More specifically, according on Bandura (1989; 1986), self-efficacy refers to the 

expectation of an individual’s capability to perform the targeted behavior. Outcome expectation is 

the projected result of performing the targeted behavior. Socio-structural factors involve the 

possible behavioral impact of the users’ family and friends. Self-regulation can be defined an 

individual’s goal-directness and self-evaluation in regards to their aspiration (Ploumen, 2016). 

While Yoganathan & Kajanan (2015) do not specifically mention components having to do with 

sustainability, in this study it is necessary to take into account two more factors, which take into 

account environmental awareness and health awareness.  

Therefore, it is relevant to evaluate the substance of these determinants insofar as they affect the 

consistent usage of fitness apps and sustainable behavior from the users’ perspective. There is a 

need to the address users’ perceptions towards fitness apps through the combination of SCT and 

FBM. Figure 9 demonstrates the six factors which comprise the conceptual model, and their 

connection to long-term usage of fitness apps and each component is elaborated as follows.  



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

15 | P a g e  

 

 

Figure 9: Conceptual model of factors affecting long-term usage of fitness apps (Yoganathan & 

Kajanan, 2015) 

Note: Each construct of this model is represented by a Likert-scale statement in question number eight of this 

study’s questionnaire. 

 

Self-efficiency: 

Self-efficiency refers to an individual’s judgment about whether their abilities and competencies 

are sufficient to organize and execute a targeted behavior or goals (Bandura, 1986). Self-efficiency 

is the extent to which individuals believe their capability achieve their goals (Ibid). Combined with 

Fogg’s behavioral model, the following two sub-factors can be categorized under self-efficiency: 

simplification and tunneling. Fitness apps with such features can increase their users’ self-efficacy 

when exercising and encourage increased physical activity, subsequently leading to long-term 

usage of the fitness app (Fogg, 2003). Therefore, we hypothesize that: 

H4: Features that can increase self-efficacy of millennials in Shanghai will have a positive 

effect on their long-term usage of fitness apps. 

 

1. Simplification  

 

(Fogg 2003; Yoganathan & 

Kajanan, 2015). 

Simplifying a complex behavior into several simple steps will 

increase users’ self-efficacy by helping them achieve the desired 

action with less effort.  

2. Tunneling  

(Yoganathan & Kajanan, 

2013).  

Refers to a feature that can persuade users into adopting 

systematic step-by-step approach to achieve their goals. 

 

 



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

16 | P a g e  

 

Outcome expectation:  

Outcome expectation refers to an individual’s projected results of executing a certain action 

(Bandura, 2004). According to Fogg (2003), it can be summarized as two main elements, as they 

pertain to fitness app: simulation and suggestion. These elements can be used to produce positive 

outcome expectations in users, specifically to encourage their physical activities and improve their 

performance when exercising. Therefore, we hypothesize that: 

 

H5: Features that can improve outcome expectation of millennials in Shanghai about 

physical activity will have a positive effect on their long-term usage of fitness apps. 

 

3. Simulation 

 

(Yoganathan & Kajanan, 

2013; Fogg, 2003). 

A feature that artificially imitates reality to motivate the usage of 

fitness apps, such as 3D animation technology which helps users 

explore different types of exercise in a virtual environment. This 

might also include increased gamification of applications. 

4. Suggestion  

 

(Fogg, 2003; Yoganathan & 

Kajanan, 2013). 

Functions such as reminders, tips, cues for the user to re-assess 

their routine, or some other notifications that might trigger the 

user’s sustainable behavior. This could also take the form of a 

reframed guideline based on the user’s previous performances. 

 

Self-regulation:  

Self-regulation encompasses the standards by which individuals monitor their behavior and how 

they respond to their own actions through self-examination (Bandura, 1986). Effective self-

regulatory goals will benefit physical activity and result in more active self-management (Bandura, 

2004). Two relevant sub-factors of self-regulation are self-tracking and personalization, which can 

facilitate formation of effective self-regulatory goals and thus encourage physical activities. (Fogg, 

2003). Therefore, we hypothesize that: 

 

H6: Features that can improve self-regulation of millennials in Shanghai will have a 

positive effect on their long-term usage of fitness apps. 
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5. Self-Tracking 

(Bandura, 1997; 

Yoganathan & Kajanan, 

2013) 

Scientifically accurate and technologically aided self-monitoring 

of the user’s behavior can help them understand how well they are 

performing in moment, and what kind of progress they are making 

towards their goals. This will in turn positively affect their level of 

commitment to using the application, as well as the credibility of 

the application itself. 

6. Personalization 

(Fogg, 2003; Yoganathan & 

Kajanan, 2013).  

Users can be motivated by offering them an experience that is 

customized to their personal preferences (e.g. needs, interests, 

moods, emotions, and other contexts). This includes functions, as 

well as the visual elements of the application. 

 

Social facilitators:  

Social facilitators include factors having to do with human interaction, such as competition, 

support, and recognition within the individuals’ social networks, which can help motivate 

sustainable behavior. The pervasive capability of social networking can offer fitness apps 

numerous methods in which to encourage their users’ sustainable behavior. According to 

Yoganathan and Kajanan (2013), there are three major sub-determinants which can be used 

evaluate the importance of social facilitators. Based on all of the above we hypothesize that: 

 

              H7: Features that increase social facilitators of millennials in Shanghai will have a

 positive effect on their long-term usage of fitness apps. 

 

7. Competition  

(Yoganathan & Kajanan, 

2013) 

Incorporating competitive mechanisms into fitness apps leverages 

the users’ natural drive to win. This can take the form of game-like 

elements (i.e. gamification). 

8. Cooperation  

(Yoganathan & Kajanan, 

2015; Fogg, 2003).  

Incorporating social networks into fitness apps increases 

interaction between users. Users can form groups based on their 

exercising habits, and help monitor and support each other, which 

in turn maintains their long-term interest in using the application. 

9. Recognition 

(Yoganathan & Kajanan, 

2013).  

Acknowledgment, such as virtual reward and recognition from 

other users, can increase the users’ extrinsic motivation and thus 

motivate user’s continued usage of fitness apps. 

 

Sustainable awareness: 

It is broadly accepted that sustainability encompasses economic, environmental and social 

dimensions (Stoddard et al. 2012, 233-258). In this study, since there is no need to consider the 

economical dimension, sustainable awareness used to refer to peoples’ attitudes towards 
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environmental and social public health issues. The connection between persuasive fitness apps and 

sustainable awareness can be illustrated by distinguishing two distinct roles of fitness apps. Firstly, 

the application can be used as an intermediary between people who possess sustainable awareness, 

to be better able to coordinate between themselves, and define their goals in an easily visualizable 

manner (Midden & McCalley, 2007). Secondly, fitness apps can be targeted at people without 

strong sustainable awareness, in which case they can serve as promoters, seeing as they are 

designed to change behavioral patterns through triggers and functions related to sustainability 

(Ibid). Therefore, we hypothesize that: 

 

            H8: Features that relate to sustainable awareness of millennials in Shanghai will have a

 positive effect on their long-term usage of fitness apps. 

 

10. Environmental  

awareness 

(Midden et al., 

2008) 

Environmentally aware users prefer to see numeric that inform 

them on the ecological impact of their actions, such as reductions 

in CO2 emissions and gasoline usage. This has the added benefit 

of motivating less environmentally aware users. 

11. Health awareness 

     (Midden et al., 2008) 

Health-aware users prefer to see numeric that inform them on the 

impact of their physical activities, such as calories burned per day 

and improvements on their heart rate. 

 

2.5 Hypothesis Summary 
 

Table 1 summarizes all hypotheses proposed in this paper, as well as connects them with research 

questions and measurement models discussed previously in the study. 

 

 

 

 

 

 

 

 

 



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

19 | P a g e  

 

Table 1: Overview of the research questions, hypothesis and measurement models 

Research Questions Hypotheses Measurement Models 

What influences 

millennials’ intention 

to subscribe to mobile 

fitness apps? 

 

H1: There is a positive association between 

Behavioral Intention towards millennials’ usage 

of fitness apps in Shanghai and Performance 

Expectancy, Effort Expectancy, Social 

Influence, Hedonic Motivation, Price Value and 

Habit. 

 

H2: There is a positive association between 

Effort Expectancy and Performance Expectancy 

towards millennials’ usage of fitness apps in 

Shanghai. 

 

H3: There is a positive association between 

Behavioral Intention towards millennials’ usage 

of fitness apps in Shanghai and Perceived 

Sustainability, Sustainability Aspiration. 

Items derived from: 

Sinek, 2016 

and UTAUT2 model 

by Venkatesh et al., 

2012 

What influences 

millennials’ consistent 

usage of fitness apps?  

H4: Features that can increase self-efficacy of 

millennials in Shanghai will have a positive 

effect on their long-term usage of fitness apps. 

 

H5: Features that can improve outcome 

expectation of millennials in Shanghai about 

physical activity will have a positive effect on 

their long-term usage of fitness apps. 

 

H6: Features that can improve self-regulation of 

millennials in Shanghai will have a positive 

effect on their long-term usage of fitness apps. 

 

H7: Features that increase social facilitators of 

millennials in Shanghai will have a positive 

effect on their long-term usage of fitness apps. 

 

H8: Features that relate to sustainable awareness 

of millennials in Shanghai will have a positive 

effect on their long-term usage of fitness apps. 

Items derived from:  

SCT and FBM model; 

Midden et al. 
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3. Research Methodology 
 

In this chapter, we will discuss the research philosophy and different approaches to research 

involved in this study. The primary method employed in the research is quantitative, conducted by 

surveys. In addition, we will illustrate the relevant sampling techniques and other specific 

procedures involved in the collection of the data. At the end of the chapter, we will also discuss 

the possible ethical issues brought about by the research. 

 

3.1 Research philosophy 

 

The positivism perspective is an appropriate option for a business study, as it involves collecting 

data in order to discover causal relationships between phenomena, which are then used to produce 

law-like generalizations about the research subjects (Saunders et al., 2012, p. 134). Positivism 

emphasizes the use of highly structural research methods and statistical analysis, which are used 

to objectively understand the research phenomenon (Saunders et al., 2012, p. 135-140). This study 

involves itself with finding generalizable information about millennials’ behavior in regards to the 

use of fitness apps, by the means of separating the behavior into individual values surrounding the 

action. As such, this study collects a significant amount of structurally produced quantitative data, 

in order to create an objective analysis of the importance of different values that might affect the 

fitness app usage of the Shanghainese millennials. Following a positivistic philosophy enables this 

study to examine the research subjects by dividing their actions into smaller elements which are 

independent from each other (Saunders et al., 2012, p. 140). 

 

3.2 Research Approach 
 

A deductive approach to research is common to studies employing a positivistic philosophy 

(Saunders et al., 2012, p. 144-146). Deductive research involves what is known as a top-down 

approach, in which conclusions are made through use of theory and observation (ibid). A deductive 

approach enables this study to explain relevant causal relationships between agents by using a 

highly-structured research method, which also allows the process to be easily replicated (ibid). 

Moreover, according to Saunders et al. (2012) a deductive approach enables us to divide and reduce 

these agents into smaller elements and operationalize them quantitatively. Finally, choosing a 

deductive approach allows for the generalization of the research conclusions, which requires 

carefully planned sample of an appropriate size (ibid). 
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3.3 Quantitative research 
 

According to Aliaga and Gunderson (2006), quantitative research involves the collection of data 

and information that can be expressed in terms of quantity and the analyzation of the quantitative 

relationship between the variables in order to solve the problems having to do with amount and 

association. Generally, quantitative research implies the use of large-scale surveys, which then 

generate a factual context based on the target sample. this involves the measurement of the 

incidence of various behaviors, motivations and opinions as well as, other relevant variables in the 

selected sample group, in order to reveal certain trends and patterns (Wyse, 2011). Accordingly, 

the accuracy of quantitative research relies heavily on selecting a sample that is representable of 

the whole population, so that the data collected is reliable and objective enough to be generalizable 

(Aliaga & Gunderson, 2006). However, qualitative research aims to answer questions about how 

and why (Kothari, 2004, p. 3-5), focusing on small-scale samples to generate more subjective 

information about specific research subject (Wyse, 2011). 

Considering our research objectives and the expected data, we believe that a quantitative method 

best allows us to measure the intricate associations between different variables of the research 

subject. One main reason for using a quantitative method is to discover how many millennials in 

Shanghai have subscribed to fitness apps and how large a percentage keeps using them 

consistently. Another reason is to is to gather data on the respondents’ behaviors, motivations and 

opinions fitness apps and to determine wo what degree various factors affect millennials’ 

motivation use and subscribe to fitness apps. A questionnaire containing predetermined and 

structured questions is designed in order to generate more accurate and reliable data.  

 

3.4 Research Design         

 

Surveys are considered to be an effective method for gathering primary information about 

consumer preferences and attitudes (Saunders et al., 2012). A user questionnaire (attached in 

appendices 1 and 2) was designed based on the theoretical framework and created by using 

Webropol, which is a commonly used software for conducting surveys. The questionnaire was 

aimed to further understanding of the targeted millennials’ motivation, behavior and opinions 

concerning several popular fitness apps in Shanghai. As the target samples are from Shanghai, the 

questionnaire was created both in English and Chinese. To reduce the risk of misinterpretations in 

the translation process, multiple translators individually translated questions from English to 

Chinese. These translations were then compared to one another in order to create the final version 

of questionnaire in Chinese. In total, nine questions were included in the questionnaire, including 

six moderating questions, two Likert scale question tables and one open-ended question, all of 

which can be categorized into three parts:   
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Background information: Demographic variables such as the respondents’ age, gender, residence 

and occupation were included in the survey. 

Past experience and behavior: Questions, concerning the respondents’ past experiences with 

fitness app were also included, such as: “Have you ever subscribed a fitness app?” and “Have you 

been using it consistently?”  

Behavioral intention to use and long-term usage Fitness apps: Based on the possible intentions 

and motivations for users’ subscription to and long-term usage of fitness apps illustrated in the 

theoretical framework, a total 21 (10+11) types of motivational factors were extracted to formulate 

the questions. Each construct in the modified UTAUT2 model was converted into a simple 

statement in question 6 and each motivational variable derived from SCT and FBM model was 

transferred into a simple statement in question 8 that represent the type of motivation as accurately 

as possible. To evaluate the significance of each factor, a 7-point Likert scale was adopted. A Likert 

scale is an ordered scale from which respondents can choose one option, in this case representing 

the degree to which each factor expresses their own attitudes It was constructed as follows: 

strongly disagree=1, disagree=2, disagree somewhat=3, neutral=4, agree somewhat=5, agree=6, 

strongly agree=7. (Vanek, 2012). Finally, the final open question was designed to obtain the 

respondents’ suggestions and expectations for the continued improvement of fitness apps. The 

questionnaire was divided into two sections standing for both initial usage and long-term usage 

respectively. Every participant was required to fill in the first section but only the respondents who 

had previous experience with using fitness apps were asked to fill in the second section.  

  

3.5 Data Collection 
 

According to Saunders et al. (2012), one of the main challenges concerning the employment of 

quantitative research methods is that the target sample needs to be resembling the target population 

(ibid). Thus, this study is required to present as many facts about the sample population as possible. 

The target population has three common characteristics: they are all a part of the millennial age 

group, they live in Shanghai and they own a smartphone. As such, the pool of subjects consists of 

millennials that were able to be reached through online communities and locations in Shanghai 

where millennials tend to congregate. The reason for choosing millennials as the target age group 

is related to the four characteristics of millennials according to Simon Sinek (2016); parenting, 

technology, impatience and environment. These complex and contradictory nature of these 

characteristics make millennials worth further study.  

Another challenge facing quantitative studies is the time required to collect large quantities of data 

(Saunders et al., 2012). As such, this research employs a non-probability method called 

convenience sampling, in order to collect sufficient data with limited time and resources. 

According to Weathington et al. (2012) convenience sampling can be problematic, in that 

researchers employing the method might be influenced by their own biases when selecting 
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participants for the research. However, they can minimize this risk by confirming that the sample 

shares the general attributes of the target population (ibid). Despite of these shortcomings, non-

probability sample has been argued to be the only valid option in gathering creditable data from 

large target populations which could not be realistically studied using other probability sampling 

methods (ibid). Previous researchers using UTAUT, UTAUT2 (Lee et al., 2012; Hew et al, 2015; 

Venkatesh et al., 2012; Kang, 2014) and TAM model (Yang, 2013; Kim et al., 2016; Chang & Pa, 

2011; Harris et al., 2016) have mainly conducted their research by using convenience sampling 

methods. They have collected responses from millennials through online forums as well as offline 

questionnaires and interviews in universities. Utilizing a convenience sampling method on 

millennials’ behavioral intention and long-term usage of mobile fitness apps shares similar 

methodological approaches as existing research conducted on the subject. Thus, for measuring 

millennials’ usage of fitness apps as well as the factors that affect Shanghainese millennials’ 

intentional and consistent usage of said apps, convenience sampling method was adopted with 

considering for the limited time available for the research, the method’s cost efficiency and to 

make the workload more manageable.  

 

The data collection process was conducted through offline (street hand-in) and online (community 

distribution) methods simultaneously. This provided an opportunity to examine similarities and 

differences between the two sets of data. Both channels were compared with one another in order 

to cover a variety of millennials, to reduce possible respondents’ bias on behalf of the respondents 

and verifying the reliability and validity of the data. When collecting data in accordance of online 

communities’ privacy policies, permission from each community administrator is required to 

collect responses. Authors registered as members of different fitness in order to post invitations to 

participate in the study. The questionnaire was also forwarded to the target population through 

several popular Chinese social networking websites, such as Weibo, WeChat, QQ and Witmart. 

The second set of samples was accessed in Shanghai through several locations which millennials 

were known to frequent, such as major transport stations, shopping malls and central parks. 

Though the two sets of data were collected through different channels, they were analyzed in 

synchronous comparison, which will be illustrated in the next chapter.   

 

3.6 Data Analysis 
 

The information derived from the online and offline surveys is quantitative data, which was 

processed by Statistical Package for Social Sciences (SPSS). The analysis was threefold, starting 

with descriptive statistics. Demographic characteristics, such as gender and occupation were 

processed first to illustrate information about the study samples, followed by measuring the 

number of various occurrences to indicate how many respondents had previously download fitness 

apps and how many of them were still using them (Pallant, 2005).  
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In the second phase, Cronbach’s alpha was employed to test the internal consistency of the Likert-

scale questions. Variance between 0 and .7 is commonly accepted as proof that the results are 

internally consistent (Pallant, 2005). A skewness and kurtosis test was also conducted to assess the 

normality of the data (the acceptable range of skewness is ± 2).  

 

3.7 Research Ethicality 
 

This research involves two large sample sets collected through both online and offline channels. 

By applying Saunders et al. (2012, p. 231), the most relevant issues concerning this research are 

the confidentiality of the data and respecting respondents’ privacy by ensuring that the respondents 

answers are handled anonymously (ibid).  
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4. Findings 
 

This chapter starts with a description of the two sample sets by presenting important values, trends 

and proportions involved with each, as well as validating the two sets of data in the exploratory 

analysis. Discussion about the findings continues with descriptive statistics where the mean, 

standard deviation and Cronbach’s alpha of the collected data from Q6 and Q8 are presented. The 

last subsection will present important correlations from the two data sets, as well as the major 

factors which influence the initial and long-term usage of fitness apps. The aforementioned values 

are compared to previous studies that share a similar framework. 

 

4.1 Descriptive Statistics 
 

4.1.1 Demographic Characteristics  

 

A total of 365 responses were collected through online channels and while offline distribution 

yielded 111. Online and offline data are labeled as Sample A and Sample B, respectively, for ease 

of reference. Both datasets were screened by Excel in order to discover missing data and invalid 

responses from cases. During the case screening, unengaged responses were also removed in order 

to increase the information quality of our two data sets. The total of 64 responses were removed 

from Sample A, due to being incompatible with the target population characteristics of living in 

Shanghai or being part of the millennial age group. Three responses were removed from Sample 

B for similar reasons. Consequently, the final dataset consisted of 301 responses from Sample A 

and 107 respondents from Sample B. 

Table 2 illustrates general information about the two samples. It can be seen that the number of 

male respondents is a slightly higher than the number of female respondents in both samples, 

accounting for 55.8% in Sample A and 62.7% in Sample B. Taken together, the samples consists 

of 235 males (57.9%) and 171 females (42.1%). A remarkable similarity between the two samples 

is that half of the respondents from both samples consisted of two large occupational groups: 

students and office workers. Sample B has an even higher percentage of respondents from the 

occupations. To some extent, this seems to indicate that office workers and students are the two 

main categories of millennials in Shanghai. A significant difference between the two samples is 

the circumstances where the responses are collected. Respondents who answered through online 

channels likely had more time to consider their responses than those who filled the survey at 

subway stations in Shanghai. 
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Table 2: General Information 

 Sample A Sample B 

Gender Count Percentage Count Percentage 

Male 168 55.8% 67 62.7% 

Female 131 43.5% 40 37.4% 

others 2 0.7% 0 0.0% 

Occupation  

Student 60 19.9% 14 13.1% 

Office worker 102 33.9% 59 55.1% 

Others 139 46.2% 34 31.8% 

Total 301 100% 107 100% 

 

4.1.2 Past Experience 

 

As shown in Table 3 both data sets have a high frequency of respondents with previous experiences 

using fitness apps, accounting for 74.8% in Sample A and 86% in Sample B. A vast majority of 

respondents from both sample sets are familiar with fitness apps having previously downloaded a 

fitness app into their mobile phone. The same trend continues in Sample A with 75.6 % of 

respondents using fitness apps at the moment of their participation in this study. Sample B however 

there is a sharp decline in active users, with only 40.2% of the respondents still using fitness apps 

at the time of the survey. It seems to indicate that many users are inconsistent with the fitness app 

usage and their initial enthusiastic or interests appears to largely diminish.   

Table 3: Fitness App usage 

 

 

 

 

 

 

 

 

 

 

How many respondents 

have download fitness 

apps? 

Sample A Sample B 

 Count Percentage Count Percentage 

Yes 225 74.8% 92 86.0% 

No 76 25.2% 15 14.0% 

Total 301 100% 107 100% 

How many of the 

respondents still use them 

now? 

Sample A 

 

Sample B 

 Count Percentage Count Percentage 

Yes 170 75.6% 37 40.2% 

No 55 24.4% 55 59.8% 

Total 225 100 % 92 100% 
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4.2 Reliability Test 
 

Cronbach’s alpha was measured to test values from the Likert-scale Questions 6 and 8, in order to 

determine their internal consistency. As can be seen from Table 4, the score ranges between .70 to 

.95.  For Question 6, the Cronbach’s alpha of Sample B was originally .70, which is acceptable.   

Other than that, all other variables of these measurement models indicated a high level of internal 

consistency, due to their Cronbach’s alpha score being close to 1.00. Consequently, there is no 

need to delete any variables of the constructs from our dataset.  

Table 4: Reliability Summary 

 Cronbach’s alpha Final number of items 

Question Sample A Sample B  

Q6 .90 .70 10 

Q8 .95 .83 11 

 

In addition to Cronbach’s alpha, a skewness and kurtosis test was conducted to assess the normality 

of the data, in order to make independent samples t-test. The assumption is that the data needs to 

be as normally distributed as possible. Skewness and kurtosis of most variables in Sample A and 

B were within the acceptable range of ± 2 (3 out of 21 variables were not in the interval of ± 2).  

As such, the normality assumptions are sufficiently fulfilled, meaning that test can be conducted.  

 

4.3 Group Comparison: Sample A and Sample B 
 

In the following section, the mean and standard deviations of different statements about intention 

to subscribe to and the consistent use of fitness apps are measured, in order to conduct the 

appropriate analyses. To test if respondents in the two sample groups regard listed motivational 

variables differently, independent sample tests were conducted. 

 

4.3.1 Group Statistics & t-Values of initial subscription model 

 

The factors listed in Table 5 are the following: PE, EE, SI, FC, HM, PV, HT and BI, which are 

constructed based on the UTAUT2 model from Venkatesh et al. (2012). The factors perceived 

sustainability (PS) and sustainability aspiration (SAS) are added to this model in order to see 

whether the environmental awareness of millennials, argued by Sinek (2016), would generate any 

significant correlations with the existing constructs of the UTAUT2 model. Statements used in the 

survey standing for different factors are also added in the following table correspondingly.  
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Table 5: Group statistics of initial subscription model 

 

The three most notable instances where the respondents were generally in consensus according to 

the average means of Samples A and Sample B were sustainability aspiration (average mean 5.76), 

performance expectancy (average mean 5.35) and hedonic motivation (average mean 4.74). 

However, for respondents in Sample A, EE and SI are regarded as the two most insignificant 

factors, with an average of 3.32 and 3.79; for those in Sample B, PV and PS are two least important 

factors, with an average of 3.94 and 3.87.  

 Construct Statement Sample A Sample B 

Mean SD Mean SD 

PE Performance 

Expectancy 

I expect to benefit from using 

Fitness apps. 

 4.81 2.077 5.89 1.327 

EE Effort Expectancy I expect that using a fitness 

app requires a lot of effort 

 3.32 1.718 4.36 1.854 

SI Social Influence The opinions of my family 

and peers affect what 

applications I subscribe to on 

my phone 

 3.79 1.832 4.43 1.843 

FC 

 

Facilitating Conditions I am able to use fitness apps 

in my area (e.g., I have access 

to internet and places to 

exercise). 

4.39  1.785 4.38 1.757 

HM Hedonic Motivation I expect to enjoy using fitness 

apps. 

 4.71 1.845 4.77 1.322 

PV Price Value Costs associated with fitness 

app usage are important to 

me. 

4.26 

  

1.999 3.94 1.753 

HT Habit  I habitually subscribe to 

different applications on my 

phone. 

 4.16 1.942 4.27 1.856 

BI Behavior Intention I expect to use fitness apps in 

the future. 

4.83  1.791 5.53 1.192 

PS Perceived 

Sustainability 

I perceive myself as 

possessing a sustainable 

lifestyle and habits. 

4.25  1.905 3.87 1.643 

SAS Sustainability 

Aspiration 

I aspire to have a sustainable 

lifestyle and habits. 

 5.15 1.907 6.37 1.162 
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The standard deviation of PE in Sample A is 2.077, which is the highest among these factors while 

it is only 1.327 in Sample B. This implies that the variety of responses for PE is quite notable in 

Sample A but very minor in Sample B. Similarly, the standard deviation of BI and SAS also have 

significant difference that the variety of responses for BI and SAS is quite obvious in Sample A 

but very minor in Sample B. Generally, the standard deviations of factors in Sample A are bigger 

than those of factor in Sample B, which means that the variety of responses of factors in Sample 

A is more significant comparing to it in Sample B. 

To test if there was any difference in subscription trends between the sample groups based on the 

different factors, an independent sample t-test was conducted (Appendix 3). This test compared 

whether the means of the two sample groups differ from each other in regards to these factors. As 

shown in the Appendices 4 and 5, Levene’s test for equality of variables was conducted on both 

samples. The factors EE (.126), SI (.947), FC (.668) and HT (.505) >.05, indicating that equal 

variance is as assumed. Meanwhile, EE with p. (.000) and SI with p. (.002) <.05 imply that there 

is a significant difference between the two samples regarding EE and SI. Conversely, FC with p. 

(.965) and HT with p. (617) >.05 imply that there is not a significant difference between two 

samples regarding FC and HT. For other factors for which equal variances are not assumed, only 

HM with p. (.754) and PV with p. (.130) >.05, implying that there is not a significant difference 

between the two samples regarding HM and PV. Therefore, there is not a significant difference 

between Samples A and B in regards to attitudes towards FC, HT, HM and PV.  

 

4.3.2 Group Statistics & t-Values of Long-term Usage model 

 

The constructs in Table 6 and 7, SE, OE, SR and SF are derived from a combination of SCT and 

FBM models as well as sustainability awareness, also including two sub-factors based on the 

findings from Midden et al. (2008).  

Except for statement SF2, respondents in Sample A seem to be more affected by the options 

provided than those in Sample B, meaning that they would be more likely to consider those factors 

as positive motivators for the long-term usage of fitness apps. However, the average scores for all 

statements are equal or greater than 5 in both samples, which indicates generally positive attitude 

on these statements as it pertains to long-term usage of fitness apps. Moreover, the majority of 

respondents consider SR and SA as the two most significant factors in facilitating their long-term 

usage of fitness apps in both samples, with an average of 5.22 and 5.15 in Sample A and an average 

of 6.02 and 5.63 in Sample B. By contrast, SF is considered to be the least significant factor, with 

an average of 4.64 in Sample A and 5.10 in Sample B. More specifically, self-tracking/SR1 is 

regarded as the most significant factors for both samples, with an average of 5.16 in Sample A and 

6.00 in Sample B, while co-operation/SF2 is regarded as the least significant factor with an average 

of 4.57 in Sample A and an average of 4.39 in Sample B.  
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Another similarity between the two samples is the standard deviation of Simplification/SE1, which 

is the highest among these factors, being 2.00 for Sample A and 1.59 for Sample B. this implies 

that the variety of responses for SE1 is quite notable in comparison with the other factors. In 

contrast, for Sample A, the lowest value of standard deviation is 1.63 OE1 and SF2, while for 

Sample B, the lowest value of standard deviation is for SAW1 and OE2 at around 1. This implies 

that their spread is relatively minor in comparison to the other factors.  

 

Table 6: Group statistics of long-term usage model, part 1 

  Statement Sample A Sample B 

Mean SD Mean SD 

SE Self-efficiency      

SE1 Simplification I am able to understand the use of 

fitness apps quickly and without 

much effort. 

4.97 2.001 5.35 1.593 

SE2 Tunneling I am able to easily understand step-

by-step instructions. 

4.77 1.703 5.30 1.229 

OE Outcome 

expectation 

     

OE1 Simulation I find that adding game-like 

elements to fitness apps improves 

my enjoyment of the product. 

4.76 1.633 4.90 1.527 

OE2 Suggestion It is important to me that fitness 

apps provide me with tips, 

reminders, and real-time feedback 

about my performance. 

4.85 1.649 5.73 1.159 

SR Self-

regulation 

     

SR1 Self-tracking It is important to me that fitness 

apps can track my heart rate, speed, 

pace, distance and goals accurately 

and without too much effort on my 

part. 

5.24 1.728 6.03 1.271 

SR2 Personalization It is important to me that fitness 

apps can be customized based on 

my individual needs and physical 

conditions, as if my fitness program 

was being customized by a personal 

trainer. 

5.19 1.789 6.00 1.301 
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Table 7: Group statistics of long-term usage model, part 2 

SF Social 

facilitators  

     

SF1 Competition It is important to me that I can 

share my physical activity on social 

networks, and be able to compare 

my statistics with my family and 

peers. 

4.65 1.729 5.50 1.441 

SF2 Co-operation It is important to me to have 

support from different social groups 

in order for me to keep using fitness 

apps. 

4.57 1.630 4.39 1.414 

SF3 Recognition It is important to me to get virtual 

rewards or acknowledgement from 

others in order for me to keep using 

fitness apps. 

4.71 1.753 5.42 1.294 

SA Sustainable 

awareness 

     

SA

1 
Environmental 

awareness 

It is important to me to be able to 

see how many calories I burn or 

intake in order for me to keep using 

fitness apps. 

5.16 1.825 5.78 1.147 

SA

2 
Health 

awareness 

It is important to me that my fitness 

app shows how much carbon 

emissions I have avoided by 

exercising. 

5.14 1.790 5.47 1.271 

 

To test if there was any difference in usage trends between the sample groups based on the different 

factors, an independent sample t-test was also conducted. As shown in Appendix 4, factors OE1, 

SF1 and SF2, with the respective Sig. (.185), Sig. (.084) and Sig. (.085) >.05 in the Levene’s Test 

for Equality of variances, where equal variances are assumed. Correspondingly, OE1 with p. (.474) 

and SF2 with p. (.350) >.05, implying that there is not a significant difference between Sample A 

and Sample B in regards to factors OE1 and SF2. For those factors for which equal variances are 

not assumed, only SE1 with a corresponding p (.077) and SA2 with corresponding p. (.068) >.05, 

implying that there is not a significant difference between the two samples in regards to the 

respondents’ attitudes towards SE1 and SA2. As such, there is not a significant difference between 

the two samples concerning OE1, SF2, SE1 and SA2. In contrast there is a significant difference 

between two samples regarding other factors.  
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4.4 Exploratory Analysis: Hypotheses Testing 

 

This chapter focuses on testing whether or not the hypothesis presented earlier in this study are 

accepted or rejected. 

 

4.4.1 Coefficient of Variation on Behavioral Intention 

 

If the normality assumption of data is not met exactly, Pearson’s correlation analysis cannot be 

used to test if there is statistical significance to the correlation. Therefore, the Spearman correlation 

coefficient was applied to illustrate if there is relationship between respondents’ behavioral 

intention (BI) and the 9 main factors in the modified UTAUT2 model (PE, EE, SI, FC, HM, PV, 

HT, PS and SAS), as well as to reject or support H1, H₂ and H3. Subsequently, the correlation 

coefficient was calculated to illustrate the direction and relative strength of the correlation between 

selected variables. The closer the correlation coefficient is to 1 or -1, the stronger the correlation. 

The association between Effort Expectancy and Performance Expectancy was also analyzed to 

judge if H2 should be rejected or accepted into the analysis. 

As shown in Figure 10, for Sample A, all 9 factors in the modified UTAUT2 model have a positive 

association with respondents’ behavioral intention to use fitness apps, seeing as the p-values of all 

factors in the Sample A are smaller than .05. When looking at the correlation coefficient, SA (β = 

.719, p=.000) shows the strongest correlation with BI, followed by HM (β = .701, p=.000) and PE 

(β = .639, p=.000), while EE (β = .123, p=.033), out of all 9 factors, displays the weakest 

correlation with BI. Therefore, H1 and H3 are supported by the analysis of Sample A.  

However, not all results from Sample B hold statistical significance. The findings concerning EE, 

FC, HM and PV indicate that there is no statistical significance due to their p-value > .05. Thus, it 

is implied that correlations between EE and BI (p=.566 >.05), FC and BI (p=.060 >.05), HM and 

BI (p=.303 >.05), as well as PV and BI (p=.185 >.05) are non-significant. In contrast, SA (β = 

.323, p<.05) shows the strongest correlation with BI, followed by SI (β = .272, p<.05) and PE (β 

= .240, p<.05). However, even if there is a statistical significance in the relation between PS and 

BI, its correlation coefficient is negative, which means there is a negative correlation between PS 

and BI. Therefore, H1 and H3 are both partially opposed by the analysis of Sample B. 
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Note: The blue highlight refers to results supporting Hypothesis 1, the green highlight to 

Hypothesis 2 and the red highlight to Hypothesis 3 

Notably, the scores from Sample B that displayed direct correlations were all lower than those in 

Sample A, although the most significant correlation with behavioral intention were the same as 

those in Sample A. The direct correlations between EE and PE, both in Samples A and B were 

positive but neither of them hold any statistical significance due to their p value  > .05, thus H2 is 

rejected in both samples.  

 

 

 

 

 

 

Figure 10: Spearman correlations coefficients of behavioral intention to use fitness apps. 
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4.4.2 Coefficient of Variation on Long-term Usage 

 

 

Figure 11; Logistic Regression analysis of long-term usage 

Regression analysis was used to explore the relationship between the respondents’ long-term usage 

of fitness apps and five main motivational factors. Long-term usage is the dependent variable, 

whereas these five main motivational factors are the independent variables. Binary Logistic 

Regression is the method of choice if the dependent variable includes two categorical variables 

and the independent variables are continuous. As such, as we can see from Figure 11, binary 

Logistic Regression was adopted to analyze the relative influence of these five motivational factors 

on the respondents’ long-term usage, as well to see the hypotheses were rejected or accepted. Some 

necessary tests before conducting logistic regression analysis were also implemented in order to 

show how well collected samples can be reflected by binary logistic regression, which are attached 

as Appendix 5 and 6.  

For Sample A, only SE (p=.184) >.05, implying that there is no statistical significance. That is to 

say, SE does not have any explanatory power on the long-term usage of fitness apps. Thus, H4 is 

rejected. With the exception of SE, all the other factors including OE (P=.010), SR (p=. 003), SF 

(p=.008) and SA (p=.025) < .05, indicating that is a statistical significance. Thus, it can be assumed 

that OE, SR, SF and SA have explanatory power on the long-term usage of fitness apps, which 

enables us to have a closer look at their coefficient analysis. SR (β = .630) and SA (β = .279) show 

a positive impact on the long-term usage of fitness apps, which indicates long-term usage behavior 

is encouraged when more related to SR and SA are implemented into fitness apps. It should be 
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noted that, SR shows a significantly higher influence than SA on the long-term usage of fitness 

apps. Consequently, OE (β = -.614) and SF (β = -.521) show a negative impact on the long-term 

usage of fitness apps due to their negative coefficient. Consequently, in Sample A, H4, H5 and H7 

are rejected, while H6 and H8 are accepted.  

For Sample B, by having a look on the p-values, we can see that SE (P=.137) and OE (P=.477) >.05, 

implying that there is no statistical significance. That is to say, SE and OE do not have any 

explanatory power on the long-term usage of fitness apps. Thus, H4 and H5 are rejected.  In contrast, 

SR (.008), SF (.011) and SA (.013) < .05, implying that there is a statistical significance. Thus, it 

can be assumed that SR, SF and SA have explanatory power on the long-term usage of fitness apps. 

By analyzing coefficient output, SR (β = .880), SF (β =.875) and SA (β =.521) all show a positive 

impact on the long-term usage of fitness apps, which indicates that long-term usage behavior is 

encouraged when more features to SR, SF, SA are implemented into fitness apps. It should be 

noted that SR and SF show extremely strong impact compared to SA. Therefore, in Sample B, H4 

and H5 are rejected, while H6, H7 and H8 are accepted. By comparing the results of both samples, 

it can be concluded that H6 and H8 are accepted while H4 and H5 are rejected. 

In order to analyze the influence of each motivational factor on respondents’ behavior in regards 

to subscribing to fitness apps, coefficient values of each variable were examined separately, as 

shown in Table 7. For Sample A, there are 5 independent variables that positively affect long-term 

usage behavior, which are simplification (β = .211; p < .05), self-tracking (β = .209; p < .05), 

personalization (β = .223; p < .05), environmental awareness (β = .166; p < .05) and health 

awareness (β = .157; p < .05). However, environmental awareness and health awareness have a 

weaker impact on long-term usage of fitness apps compared to other 3 variables. There is no 

statistical significance between the other independent variables and long-term usage behavior. For 

Sample B, over half of the independent variables show a positive impact on long-term usage, as 

can be seen by looking at their coefficient value and p-value, including simulation, two self-

regulation factors, three social-facilitator factors and Health awareness. In addition, it can be seen 

that recognition factors under Social-factors (β = .460; p < .05), and that these show the strongest 

impact on long-term usage out of all these independent variables, followed by personalization (β 

= .377; p < .05). Consistent with the results in Sample A, health awareness (β = .233; p < .05) also 

shows the weakest impact on the long-term usage in Sample B. As such, it can be concluded that 

respondents’ long-term usage behavior in Sample B is influenced by more independent variables 

than in Sample A. According to both samples, Self-tracking, Personalization and Health awareness 

can be considered to be statistically significant in influencing the respondents’ long-term usage of 

fitness apps. 
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Table 8: Independent variables coefficient 

 coefficient 

Independent variables Sample A Sample B 

Simplification .211 (p=.001) .096 (p=.362) 

Tunneling  -.063 (p=.350) -.050 (p=.638) 

Simulation -.050 (p=.460) .327 (p=.001) 

Suggestion -.004 (p=.948) .057 (p=.592) 

Self-tracking .209 (p=.002) .319 (p=.002) 

Personalization .223 (p=.001) .377 (p=.000) 

Competition -.088 (p=.188) .271 (p=.009) 

Co-operation -.181 (p=.006) .212 (p=.042) 

Recognition .007 (p=.920) .460 (p=.000) 

Environmental awareness .166 (p=.013) -.001 (p=.994) 

Health awareness .157 (p=.018) .233 (p=.025) 
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5. Result Discussion 
 

Relevant literature was reviewed in order to construct a working research model and to develop 

hypotheses. Data gathered through both online and offline channels was analyzed in order to better 

understand the phenomena, while comparing the results of the analysis with previous studies. The 

aim of this chapter is to answer the research questions, which are as follows: 1) What influences 

millennials’ intention to subscribe to mobile fitness apps in Shanghai? 2) What influences 

millennials’ consistent usage of fitness apps in Shanghai?  

 

5.1 Behavioral Intention to use Fitness Apps   
 

Spearman correlation analysis was used to discover whether or not there is a relationship between 

the determinants from the modified UTAUT2 model and millennials’ behavioral intention to use 

fitness apps. Based on the descriptive statistics from both online and offline samples, user 

expectations of fitness apps were formulated as follows: fitness app usage is not expected to 

involve significant effort but it is expected to benefit and provide enjoyment for the user. Users 

see price as an important factor in the fitness app usage.  Respondents from both online and offline 

habitually subscribe to mobile apps and who do not see themselves possessing sustainable 

lifestyles, but still aspire to become more sustainable in their behavior. Millennials in Shanghai 

perceive themselves as having a positive amount of facilitating conditions in order to use fitness 

apps. These conditions refer to available infrastructure and other extraneous circumstances which 

allow them to actually use the app (e.g. internet connectivity and availability of public spaces). 

Shanghainese millennials feel that their social surroundings (for example family and friends) have 

a slightly positive association towards the kinds of apps they download into their smartphones.  

For the online sample the strongest influences towards behavioral intention to use fitness apps 

came from the aspiration to become sustainable, hedonic motivation and performance expectancy. 

The aspiration to become sustainable and performance expectancy were also strong connections 

to behavioral intention for the offline sample, but the third strongest factor was social influence. 

The results of this study followed the similar trends as previous studies of Venkatesh et al. (2012), 

Kraljić & Peštek (2016), Lee et al. (2012) and Hew et al. (2015) in regards to correlation between 

motivating factors and intention, with the exception of the construct of effort expectancy, which 

indicated lower association to behavioral intention than the other constructs. Nevertheless, the 

Hypothesis 1 was confirmed. None of the previous studies have researched fitness apps with the 

UTAUT2 model. Previous studies have more complicated mobile apps, which are perceived to 

require significant effort to utilize. However, fitness apps are not expected to require a similar 

degree of effort lot of effort. Thus, the Hypothesis 2 is rejected. 

None of the previous studies have taken into consideration the respondents’ aspiration to become 

sustainable. As such, there is no data to which the methods or results of this study could be 
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compared to, at least directly. However, the strong influence of sustainability aspiration in regards 

to behavioral intention towards fitness apps closely aligns itself with previous studies concerning 

millennials, who are regarded as an age group with great awareness of ecology and sustainability 

(Lu et al., 2013; Pomarici et al., 2013; Eze & Ndubisi, 2013). The Sample A respondents’ 

perception of being sustainable influenced behavioral intention only moderately. However, offline 

Sample B reported a negative correlation between the two constructs. Regardless, Hypothesis 3 is 

fully confirmed in Sample A.  

 

5.2 Long-term Usage of Fitness Apps 
 

Initial users are full of enthusiasm for potential development of their personal behavior, but this 

enthusiasm appears to decline over time (Esquivel, 2012). This is in line with the descriptive 

statistics of the respondents’ past experience with fitness apps, which illustrates that even though 

most of the participants had used fitness apps previous to the survey, many of them did not continue 

using them consistently. Binary Logistic Regression analysis was used to predict the influences of 

all listed factors from the modified SCT & FBM models on the long-term usage of fitness apps, in 

order to discover what motivates consistent usage in millennials.  

Tice et al. (2007) suggest that improving and maintaining self-regulation is an important factor in 

changing peoples’ behavior. Analysis of the data indicates that certain features can increase the 

positive influence of self-regulation on participants’ long-term usage of fitness apps, which is in 

line with earlier literature by Locke and Latham (2002), according to which increasing self-

regulation is especially significant in motivating consistent physical activity among adults. Two 

sub-factors, self-tracking and personalization, were included to measure the influence of self-

regulation. There is evidence to indicate that behavioral skills, including self-tracking and self-

monitoring are significantly affecting adolescents’ physical activity level (Lubans et al., 2009), 

which correlates with this study’s statistical results on self-tracking. Literature from Gowin et al. 

(2015) also highlighted the importance of individually tailored training experiences on motivating 

consistent usage of fitness apps, which supports this study’s statistical result of Personalization. 

As such, H6 is confirmed.  

This study also reveals that implementing features that increase participants’ sustainable awareness 

can have a positive influence on their consistent usage of fitness apps. These results are in line 

with the literature from Midden et al. (2008), in which they state that implementing persuasive, 

sustainably aware interjections in fitness apps can enhance both physical activity and sustainable 

behavior. Health awareness, one of the two sub-factors under sustainable awareness, displays an 

especially positive impact on millennials’ long-term usage of fitness apps, which is consistent with 

previous literature from Gowin et al. (2015). Increasing number of young adults express a high 

level of interest in or concern with their health, which is not at all surprising considering current 



Lin Cai and Timi Sallinen  MSc Sustainable Management Thesis 

39 | P a g e  

 

social developments. This is also in line with claims made by Lu et al. (2013) regarding millennials 

greater environmental awareness compared older generations. As such, H8 is confirmed.  

Although this study’s findings about millennials’ long-term usage of fitness apps generally 

confirmed those found in previous studies conducted with other age groups, some are contrary to 

previous research. For instance, Yoganathan et al. (2015) suggests that fitness apps with features 

can enhance self-efficiency and outcome expectation, which are contrasted with the results of this 

study. Analysis of the data indicates that features increasing Self-efficiency and Outcome 

expectation do not have explanatory power on millennials’ long-term usage of fitness apps. Of 

course, some of these differences could be explained by differences between studied age groups. 

Regardless, outcome expectation only shows an extremely weak influence (β=.069, p<.05) on the 

user’s long-term behavior, even though the correlation does exist as described in the findings of 

Yoganathan et al. (2015). Considering all of the above, it can be concluded that the result of 

Outcome expectation does not contradict significantly with previous research. Thus, H4 and H5 are 

rejected.  

Though social networks have successfully been implemented into numerous aspects of mobile 

apps, responses from different studies contradict on the issue.  Research from Gowin et al. (2015) 

shows that half of the participants expressed disapproval of utilizing social network in conjunction 

with the usage of fitness apps, while Fritz et al. (2014) suggests that using fitness apps with a social 

network can increase and maintain dynamic interaction, thus positively impacting the long-term 

usage of fitness apps. These contradicting arguments are also reflected in our findings. The result 

from Sample B indicate that social facilitators have an extremely strong influence on millennials’ 

long-term usage of fitness apps, while participants of Sample A portray an opposite viewpoint. 

Thus, H7 is rejected in Sample A and accepted in Sample B.  
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6. Conclusion 
 

The previous chapter consisted of a review of our findings, as well as conclusions on the results 

of our research. The purpose of this final chapter is to further summarize the contents of this study 

while discussing the implications of the research, both from a theoretical and a practical 

perspective. Finally, we will address some of the limitations of this study and outline some 

recommendations for further research on the subject. 

 

6.1 Research Summary 
 

This study aims to offer valuable insight into improving current fitness apps. This is achieved by 

examining the effects of different determinants on millennials’ behavior fitness apps regarding the 

use of said applications. Thus, motivating improved physical activity and facilitating a more 

sustainable lifestyle for millennials. The study succeeded in answering the Research Question 1 

(What influences millennials’ behavioral intention to subscribe to fitness apps in Shanghai?) by 

discovering three major influencing factors. The main influencer, sustainability aspiration, was 

constructed based on studies conducted on millennials and behavioral intention to use mobile apps. 

The two other factors, perceived effectiveness and hedonic motivation, were original constructs of 

the UTAUT2 model by Venkatesh et al. (2012). Research Question 2 (What influences millennials’ 

consistent usage of fitness apps in Shanghai?) was also answered by pointing out two major 

influencing factors from modified SCT and FBM models, self-regulation and sustainable 

awareness. The possible influence of social facilitators on the long-term usage of fitness apps 

resulted in different results from the online and offline sample groups.  

 

6.2 Implication 
 

The findings of this study can generate meaningful practical and theoretical applications. From a 

theoretical perspective, this study develops the existing literature by integrating studies written 

about millennials with the UTAUT2 model, as well as creating two new constructs to complement 

the model. Also, we proved that social cognitive theory combined with Fogg’s behavior model can 

be used to effectively study different influences on millennials’ long-term usage of persuasive 

fitness apps. This study incorporated sustainability as a crucial factor in influencing millennials’ 

intention and motivation to use mobile apps, which has been overlooked in previous studies. 

Numerous studies have been conducted to analyze what motivates adults using fitness apps, while 

research related to young adults’ usage of fitness apps has been limited, especially in relation to 

China. Further, this paper analyzes how millennials in Shanghai perceive fitness apps and what 

can motivate them towards more sustainable behavior, including more exercise and reduced 
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reliance on motorized vehicles, ultimately resulting in a healthier population and reduced 

pollution. Therefore, it contributes to the field by filling research gap between sustainability, 

millennials and fitness apps.  

From the practical perspective, this paper offers crucial information for fitness app developers and 

marketers. The results suggest that millennial consumers’ aspiration to become sustainable has a 

strong association with their intention to use fitness apps, seeing as it was the largest influencer in 

both samples. Marketers of fitness apps could present their products to consumers as a way to 

make their lifestyles more sustainable. The expected performance of fitness apps is also worth 

addressing, since it was, on average, the second largest influencer both in the online and offline 

sample groups. Marketers could capitalize on this by including existing feedback from the users 

into their marketing strategy, creating a positive image of the application’s effectiveness. Another 

stimulus that marketers need to address is the perceived enjoyment of using fitness apps. Fitness 

app marketers could approach their target demographics by demonstrating how they could gain 

enjoyment by using their application. The results also imply that consumers do not expect usage 

to involve significant effort, and therefore fitness app developers need to strive to make the 

experience of using a fitness app seem as effortless as possible. A positive image of effortlessness 

could also contribute to a company’s marketing strategy. The results concerning facilitating 

conditions indicate that available infrastructure is a notable motivator for the behavioral intention 

to use a fitness app. To address this, fitness app developers could work together with NGOs and 

local municipalities to ensure that their fitness app costumers have the available infrastructure to 

use their products. The results in regards to social influence indicate that the users’ social 

surroundings also influence the behavioral intention to use fitness apps. As such, word of mouth 

is an important trigger on whether or not a potential user is motivated to use fitness apps or not. 

The results concerning price value indicate that the price of fitness apps usage influences the 

behavioral intention to use them. Therefore, the developers need to consider the pricing of the 

application. The results also reveal that designing app with features that promote self-regulation 

and sustainable awareness can greatly increase millennials’ long-term usage of fitness apps. The 

ability to set personalized goals, modify the interface to suit the user’s needs, an accurate and 

specialized self-tracking system and visual and auditory cues could be implemented. And more 

sustainability elements could be inserted in the design of fitness apps such as adding more 

functions about users’ health monitor and users’ social contribution. Relevant charity activities 

could be sponsored by Fitness app corporations and connected with their fitness apps for 

motivating users’ active participation. Due to the conflicting results of social facilitators from the 

two samples and similar findings from previous research, developers of fitness apps should 

carefully consider and prioritize their target audiences and offer them a participatory role in 

deciding how social media is implemented in their fitness apps. Moreover, the findings of this 

study can also guide millennial fitness app users in to select the fitness apps that best suit their 

lifestyles, to maximize the possibility of increased physical activity behavior and reduced pollution.  
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                 6.3         Limitations and Further Research 
 

This study has some limitations which need to be addressed. Firstly, fitness apps were used as a 

general research object, in order to discover the possible relationship between determinants and 

millennials’ behavior. This limits the ability of the study to give specifically tailored 

recommendations for the improvement of specific apps. Further research could be conducted by 

analyzing selected fitness apps. Secondly, definite causality between millennials’ intention to use 

fitness apps and determinants affecting behavioral intention cannot be determined. The underlying 

cause of the phenomenon is still ambiguous. Further research could be conducted to analyze 

whether millennials’ behavioral intention increased the perceived importance of the determinants, 

or these determinants increased millennials’ intention to use fitness apps. Thirdly, a convenience 

sampling method was used in the research, which implies that self-selection bias may exist. The 

authors conducted the research through two channels, offline and online, in order to minimize the 

possibility, the participants’ biases affecting the data. As such, the sample can be considered as 

being at least representative of millennials. Future research with a more diverse population of 

millennials could offer different outcome of fitness app usage. Collecting responses from other 

ethnic groups or a more sex-balanced group can provide different results, which could then be used 

in conjunction with our current results, in order to generate more a comprehensive list of 

suggestions for the improvement of future fitness apps. 
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Appendices 
 

Appendix 1: Survey questions (English) 

 

Greetings from Sweden! 

 

We are conducting a research about young adults’ behavior towards fitness apps in Shanghai. 

This research can potentially help to decrease car usage and reduce air pollution in in Shanghai. 

We would greatly appreciate it if you could help contribute to our research by filling in a short 

survey. Filling the survey takes approximately 3 minutes. Responds are anonymous.  

1. Were you born between 1980 and 2000? 

a. Yes 

b. No 

2. Do you live in Shanghai? 

a. Yes 

b. No 

3. What is your gender? 

a. Male 

b. Female 

c. Something else 

4. What is your occupation? 

_____________________ 

5. Have you ever downloaded a fitness app to track your physical activity? (If you answered 

“no”, please skip questions 7 and 8). 

a. Yes 

b. No 

6. To what extent do you agree with the following statements about your initial motivations 

for downloading fitness apps (1 = Strongly disagree, 7 = strongly agree)? 

i. I expect to benefit from using fitness apps. 

ii. I expect that using a fitness app requires a lot of effort. 

iii. The opinions of my family and peers affect what applications I subscribe 

to on my phone. 

iv. I am able to use fitness apps in my area (e.g., I have access to internet and 

places to exercise). 

v. I expect to enjoy using fitness apps. 

vi. Costs associated with fitness app usage are important to me. 

vii. I habitually subscribe to different applications on my phone. 

viii. I expect to use fitness apps in the future. 

ix. I perceive myself as possessing a sustainable lifestyle and habits. 
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x. I aspire to have a sustainable lifestyle and habits. 

7. Are you still using the fitness app to monitor your physical activity now? 

a. Yes 

b. No 

8. To what extent do you agree with the following statements about your long-term usage of 

fitness apps (1 = Strongly disagree, 7 = Strongly agree)? 

i. I am able to understand the use of fitness apps quickly and without much 

effort. 

ii. I am able to easily understand step-by-step instructions 

iii. I find that adding game-like elements to fitness apps improves my 

enjoyment of the product. 

iv. It is important to me that fitness apps provide me with tips, reminders, and 

real-time feedback about my performance.  

v. It is important to me that fitness apps can track my heart rate, speed, pace, 

distance and goals accurately and without too much effort on my part.  

vi. It is important to me that fitness apps can be customized based on my 

individual needs and physical conditions, as if my fitness program was 

being customized by a personal trainer. 

vii. It is important to me that I can share my physical activity on social 

networks, and be able to compare my statistics with my family and peers. 

viii. It is important to me to have support from different social groups in order 

for me to keep using fitness apps. 

ix. It is important to me to get virtual rewards or acknowledgement from 

others in order for me to keep using fitness apps. 

x. It is important to me to be able to see how many calories I burn or intake 

in order for me to keep using fitness apps. 

xi. It is important to me that my fitness app shows how much carbon 

emissions I have avoided by exercising.  

9. Please write freely about your suggestions on improving fitness apps. 

_________________________________________________________________ 

 

Thank you for participating in our research! 
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Appendix 2: Survey questions (Mandarin) 

 

来自瑞典的问候！ 

 

我们正在做一个关于上海地区的年轻人使用健身 app行为的调查。 这项研究可能对于减

少上海的汽车使用量和改善空气污染有一定帮助。 如果您愿意填写这个简短的问卷来帮

助我们的研究工作，我们将非常感谢。 填写调查大约需要 3分钟。此问卷为匿名调查且

信息只会用于论文学术研究。 

1. 您出生在1980到2000年间吗？(如果不是， 请跳至第9题！) 

a. 是 

b. 否 

2. 您住在上海地区吗？(如果不是， 请跳至第9题！) 

a. 是 

b. 否 

3. 您的性别是？ 

a. 女性 

b. 男性 

c. 其他 

4. 您的职业是？ 

_____________________________________ 

5. 您曾经是否下载过有关记录您运动情况的健身app？(如果没有，请跳过第七八

题！) 

a. 是 

b. 否 

6. 您在多大程度上同意以下关于您最始下载健身 app 动机的陈述? (数值 1 表示非常不

同意，数值 7 表示非常同意) 

i. 我期望从使用健身 apps 中受益 

ii. 我认为使用健身 app 很费时费力 

iii. 我的家人和同龄人的意见影响了我对于健身 app 的使用 

iv. 我可以在日常环境中使用健身 app（例如，我有网络和锻炼身体的地

方 

v. 我期望使用健身 app 的过程可以让我很享受 

vi. 使用健身 app 带来的相关费用对我来说很重要 

vii. 我有在手机上下载不同种类 app 的习惯 

viii. 我期待在未来使用健身 apps 
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ix. 我认为我的生活方式和习惯比较绿色健康 

x. 我渴望绿色健康的生活方式和习惯 

7. 您现在还在使用健身app吗? 

a. 是 

b. 否 

8. 您在多大程度上同意以下关于长期使用健身app动机的陈述？ (数值1表示非常不同

意，数值7表示非常同意) 

i. 用户界面设置简洁易懂 

ii. 每个阶段的健身任务由易到难由浅到深，对我来说我很容易跟从指示

一步一步训练 

iii. 添加类似游戏的元素可以增加使用健身 app的趣味性 

iv. 提供健身提醒，实时反馈的功能对促进我坚持使用健身 app很重要 

v. 健身 apps 在我不太参与的情况下提供可以自动准确跟踪我的心跳速

度，速度，速度，距离和目标的功能很重要 

vi. 健身 apps 可以跟私人教练一样根据个人需要和身体状况进行训练任

务定制，这一点很重要 

vii. 我认为可以在社交网络上分享我的运动，并能够将我的训练数据 (如

微信运动）与我的家人和同龄人进行比较可以促进我坚持使用健身

app 

viii. 加入不同运动社团（如羽毛球团，长跑团）并得到团友的支持和鼓励

是很重要的， 

ix. 获得虚拟的奖励或来自其他人的认可对我来说是很重要的，可以促进

我坚持使用健身 app 

x. 看到我每天燃烧多少卡路里或者健康指示提高的有关数据可以促进我

坚持使用健身 app 

xi. 看到我每天减少排放多少卡路里，节约多少能源，为绿色社会提供多

少贡献的有关数据可以存进我坚持使用健身app 

9. 如果您有任何改进健身apps的建议，都可以写在这里 
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Appendix 3: Independent Samples T-test initial subscription 
 

 Levene’s Test for 

Equality 

of Variances 

T-test for Equality of Means 
 

F Sig. t df Sig. (2-

tailed) 

PE Q6a Equal variances assumed  44.138 .000 -4.997 406 .000 

Equal variances not assumed   -6.121 292.539 .000 

EE Q6b Equal variances assumed  2.348 .126 -5.230 406 .000 

Equal variances not assumed   -5.043 174.826 .000 

SI Q6c Equal variances assumed  .004 .947 -3.078 406 .002 

Equal variances not assumed   -3.070 185.447 .002 

FC 

 

Q6d Equal variances assumed  .184 .668 .044 406 .965 

Equal variances not assumed   .045 189.033 .965 

HM Q6e Equal variances assumed  25.501 .000 -.268 406 .789 

Equal variances not assumed   -.313 259.725 .754 

PV Q6f Equal variances assumed  6.303 .012 1.430 406 .154 

Equal variances not assumed   1.522 210.804 .130 

HT Q6g Equal variances assumed  .445 .505 -.501 406 .617 

Equal variances not assumed   -.512 194.142 .609 

BI Q6h Equal variances assumed  29.682 .000 -3.768 406 .000 

Equal variances not assumed   -4.538 280.543 .000 

PS Q6i Equal variances assumed  5.516 .019 1.851 406 .065 

Equal variances not assumed   1.985 214.235 .048 

SAS Q6j Equal variances assumed  54.765 .000 -6.223 406 .000 

Equal variances not assumed   -7.770 306.859 .000 
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Appendix 4: Independent Samples T-Test of long-term usage 
 

 Levene’s Test 

for Equality of 

Variances 

T-test for Equality of Means 
 

F Sig. t df Sig. (2-

tailed) 

SE1 Q8 Equal variances assumed  9.652 .002 -1.618 315 .107 

Equal variances not assumed   -1.779 210.685 .077 

SE2 Q8 Equal variances assumed  16.690 .000 -2.737 315 .007 

Equal variances not assumed   -3.127 231.944 .002 

OE1 Q8 Equal variances assumed  1.761 .185 -.717 315 .474 

Equal variances not assumed   -.737 180.000 .462 

OE2 Q8 Equal variances assumed  13.193 .000 -4.664 315 .000 

Equal variances not assumed   -5.384 237.788 .000 

SR1 Q8 Equal variances assumed  22.363 .000 -3.980 315 .000 

Equal variances not assumed   -4.515 227.803 .000 

SR2 Q8 Equal variances assumed  20.830 .000 -3.931 315 .000 

Equal variances not assumed   -4.479 230.207 .000 

SF1 Q8 Equal variances assumed  3.008 .084 -4.167 315 .000 

Equal variances not assumed   -4.495 201.252 .000 

SF2 Q8 Equal variances assumed  2.977 .085 .937 315 .350 

Equal variances not assumed   .994 193.543 .321 

SF3 Q8 Equal variances assumed  11.942 .001 -3.547 315 .000 

Equal variances not assumed   -4.017 226.888 .000 

SA

W1 

Q8 Equal variances assumed  36.197 .000 -3.035 315 .003 

Equal variances not assumed   -3.650 262.684 .000 

SA

W2 

Q8 Equal variances assumed  12.859 .000 -1.586 315 .114 

Equal variances not assumed   -1.824 235.559 .069 
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Appendix 5: Tests for Binary Logistic Regression analysis of sample A 

 

Omnibus Tests of Model Coefficient 

 Chi2 value df Sig. 

 

Step1 

Step 45.526 5 .000 

Block 45.526 5 .000 

Model 45.526 5 .000 

 

Model Summary 

Step -2 Log likelihood Cox & Snell R2 Nagelkerke R2 

1 207.741a .172 .257 

 

Classification Tablea 

                               

                                 Observed 

Predicted 

Long-term usage Percentage 

correct Yes No 

 

Step 1 

  

  Long-term usage 

Yes 164 6 96.5% 

No 32 23 41.8% 

Overall Percentage   83.1% 
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Appendix 6: Tests for Binary Logistic Regression analysis of sample B 
 

Omnibus Tests of Model Coefficient 

 Chi2 value df Sig. 

 

Step1 

Step 27.692 5 .000 

Block 27.692 5 .000 

Model 27.692 5 .000 

 

Model Summary 

Step -2 Log likelihood Cox & Snell R2 Nagelkerke R2 

1 96.303a .260 .351 

 

Classification Tablea 

                               

                                 Observed 

Predicted 

Long-term usage Percentage 

correct Yes No 

 

Step 1 

  

  Long-term usage 

Yes 21 16 56.8% 

No 8 47 85.5% 

Overall Percentage   73.9% 

 

 


