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Abstract—Mobile apps have become increasingly important in the retail 

sector in recent years. A central challenge for retailers is the acquisition of new 

users for their mobile apps. A potentially interesting target group for this can be 

a company's existing, satisfied customer base, whereby customer satisfaction is 

often measured by the willingness to recommend the app or the Net Promoter 

Score. This paper investigates the influence of the willingness to recommend a 

retailer by consumers on their willingness to install a mobile app from this re-

tailer. The influence of usage habits is also examined. The analysis of a survey 

of 105 consumers on a total of five retailers can confirm the hypotheses regard-

ing the willingness to recommend a retailer and the Net Promoter Score (NPS) 

in particular: With the willingness to recommend, the willingness to install a re-

tailer's app also increases. 

Keywords—Mobile App, Net Promoter Score, Smartphone App, Likelihood to 

Recommend 

1 Introduction 

In recent years, the worldwide distribution of smartphones and consequently the 

distribution of mobile apps has increased significantly [1]. Apart from access to the 

Internet, apps are among the most frequently used and most important functionalities 

of smartphones [2]. Meanwhile they are used in many areas of life, some health, vaca-

tion, education or retail [3]–[5]. Accordingly, many companies have high expectations 

of increasing customer loyalty through their own mobile apps, so more and more 

companies are publishing their own mobile apps [6]. In 2019, the number of mobile 

apps available in the Google Play Store for the Android operating system was around 

2.46 million [7]. 

This wide range of mobile apps means correspondingly high competitive pressure, 

which makes it increasingly difficult to acquire new app users via the usual stores of 

the operating system providers, while companies' expectations of the release of a 

mobile app continue to rise [8]. In the retail sector in particular, mobile apps offer 
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numerous opportunities for sales activities due to their ability to address customers 

location-based [9], [10]. Active application users are also expected to generate higher 

sales in stationary retail [11], which makes an app an interesting additional offer for 

stationary retailers to their customers. 

Especially for companies that offer a mobile app for smartphones as a supplement 

to other access and distribution channels, it may therefore make sense to consider 

ways of generating users that go beyond presenting the app in an app marketplace. It 

would be conceivable here, for example, to distribute paid advertising via channels 

such as display advertising or to address the company's own existing customer or user 

base via other channels. For retailers with an associated distance selling business, the 

catalogue or, in e-commerce, especially the web shop would be conceivable as a 

channel. The selection of the right target group is one of the challenges. Existing re-

search suggests that users are more willing to adopt an app if they have a strong rela-

tionship with the brand behind the mobile app [12]. Because mobile apps are used by 

a wide variety of people, it is difficult to generalize about the factors that contribute to 

the adoption of companies and services [13]. In addition, in the area of education, for 

example, the acceptance of apps is also influenced by people's socioeconomic back-

grounds [14]. 

Against this background, this paper examines in the specific context of retail how 

consumer satisfaction with a retailer affects the willingness to install a mobile app 

offered by the retailer. Customer satisfaction is measured with the Net Promoter Score 

(NPS), which is widely used in practice [15], [16]. On the basis of the existing litera-

ture, hypotheses are formulated, especially after critical evaluation of the NPS, and 

checked by means of several regression analyses. The usage habits of smartphone 

users in general and in the specific context of retail are also taken into account.  

2 Literature Review 

The literature review first considers existing findings on the consumer adoption 

and usage of mobile apps. This is followed by a review of the literature on the Net 

Promoter Score, which is also critically evaluated here. Finally, hypotheses for the 

later investigation are formed. 

2.1 Consumer adoption and usage of mobile apps 

The adoption of a mobile app by consumers and its active use is mainly highlighted 

in the literature as a trade-off between effort and benefit or expected added value. 

Potential app users weigh up the costs and benefits against each other to determine 

whether they want to use an app continuously [17]. The benefits of an app can lie, for 

example, in time convenience and interactivity, which both have a positive influence 

on consumer engagement with the application [18]. The attitude of consumers  

towards a particular app has a direct effect on their intention to actually use it. In con-

trast to this are negative emotions related to an app, which have a correspondingly 

negative effect on their intention to use it on a long-term basis [19]. In return, the 
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benefits that a branded app offers pay off positively on the willingness of app users to 

recommend the app to others [20]. 

Overall, the brand of a company with all its facets, such as the brand attachment 

and the consumer´s brand identification, is of great importance in connection with 

consumer adoption and the use of mobile apps. The use of a mobile app pays off posi-

tively on the brand attitude and product category involvement of app users [21]. A 

study on the impact of brand attachment and brand identification in the financial sec-

tor in Taiwan also shows, that they have a positive effect on mobile app adoption 

[12]. Ref. [22] also emphasizes that in addition to effort and performance expectancy, 

brand identification also has an effect on the active use of mobile apps.  

Particularly noteworthy is the work of Ref. [23] regarding to the question of the 

overall effect of satisfaction with a company on the willingness to install its app. The 

authors find that the trust, users generally place in a company helps to create trust for 

the mobile app published by the company [23]. In addition to this, it can be noted that 

respect for the privacy of app users, for example, can be seen as a confidence-building 

factor that is conducive to adoption [24], [25]. 

2.2 Measuring customer satisfaction using the net promoter score 

Although many factors related to user satisfaction with mobile apps are known, it 

is not possible to generalize across different industries or countries without restriction. 

The reason therefore is, that mobile apps are now published practically worldwide and 

for a wide variety of purposes [13]. In this respect, app development adapted to the 

customers of the respective company that wants to publish an app is an important 

component to increase the satisfaction of existing users [26]. However, it is unclear 

how customer satisfaction with the company can affect the acquisition of new app 

users when acquiring them from the existing customer base of a company. This  

requires a simple method for measuring customer satisfaction. 

The Net Promoter Score (NPS) was introduced in 2003 as "The One Number You 

Need to Grow" for measuring customer satisfaction. At its core is the question to 

customers, how probability they would recommend a company, a brand or a service to 

a friend or colleague. The respondents give their answer on a scale of 0 (unlikely) to 

10 (very likely), where those who answer with 9 or 10 are called promoters. Those 

who answer with 0 to 6 are called detractors, and those who answer with 7 or 8 are 

called indifferent. Finally, the NPS is calculated as the difference between the  

proportion of promoters and detractors and can thus lie between +100 (promoters 

only) and -100 (detractors only) percent [15]. 

The basically simple method of the NPS (cf. Ref. [27]) is also critically discussed 

in science - especially against the background of its application for measuring cus-

tomer satisfaction. The NPS, for example, does not live up to its claim as the only 

necessary metric for measuring customer satisfaction [16] and is also not suitable as a 

method for measuring customer loyalty [28]. In particular, the NPS can only be one of 

several methods for measuring customer satisfaction [27], [29]–[31], especially since 

the NPS alone does not provide any insights into concrete improvement potentials 

[29]. It is also noteworthy that, for example, the survey method, i.e. the channel on 
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which customers are asked to rate seems to have an influence on the NPS [32]. Simi-

lar observations were also made for gender [33]. 

Despite all the criticisms, NPS has been used several times from the beginning, not 

only in practice but also in research [27]–[31], [34], [35]. Originally developed by 

Ref. [15] as a measure correlating with company growth, satisfaction the NPS is  

repeatedly used as a method for measuring customer, here expressed by the intention 

to recommend it as the highest form of customer satisfaction [28], [35], [36]. In this 

respect, the NPS may be regarded as one of the most popular methods in business 

practice for measuring customer satisfaction. 

2.3 Hypothesis 

Based on existing findings on the adoption and use of mobile applications, a num-

ber of hypotheses are derived below. The formulated hypotheses are tested empirical-

ly in our research. 

The basis are the research results, which emphasize the importance of the brand 

and consumers' attachment to the brand and the trust of consumers in a company for 

mobile app adoption. Accordingly, the hypothesis is derived that the willingness to 

recommend a company increases the willingness to install an app of this company 

[12], [21]–[23]: 

H1: The willingness of consumers to recommend a company increases the will-

ingness of consumers to install an app from that company. 

Similarly, it is assumed that the NPS calculated by Ref. [15] from the willing-

ness to recommend a company, increases the willingness to install its app, since a 

high NPS can be considered as an indication of highly satisfied customers [15], 

[36]: 

H2: With the NPS related to a company, the willingness to install an app of this 

company increases. 

The activity of app users also increases the turnover generated in online and 

stationary retail trade [11] and those users who have a particular affinity for the 

internet and shopping are likely to benefit from installing a mobile app for this 

purpose [17]. Regarding to that, the following hypotheses are also put forward on 

how people's internet usage and online shopping habits affect their willingness to 

install a mobile app from a stationary retailer [11]: 

H3a: The willingness to install an app from a retailer increases with the fre-

quency of Internet use. 

H3b: The willingness to install an app from a retailer increases with the fre-

quency of smartphone use. 

H3c: The willingness to install an app from a retailer increases with frequency 

of mobile internet use. 

H3d: The willingness to install an app from a retailer increases with online 

shopping frequency. 

H3e: The willingness to install an app from a retailer increases with mobile 

online shopping frequency. 
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In addition, the phenomenon found by Ref. [33] that the NPS differs according 

to gender will be examined. Accordingly, a gender-specific hypothesis will be for-

mulated: 

H4: There is a significant difference in the willingness to recommend the NPS 

depending on the gender of the respondents. 

3 Empirical Research 

In the following, first the study design and data collection are described, followed 

by a description of the statistical methods used to analyse the data. 

3.1 Survey design and data collection 

Using an online questionnaire conducted between January and May 2020 in Ger-

many, we examined the formulated hypotheses. 

For this purpose, consumers in Germany were first identified by gender and age. 

Subsequently, they will be asked about the frequency of use of: 

a) The internet 

b) The smartphone 

c) The internet on the smartphone 

d) Online shopping 

e) Mobile online shopping 

The respondents are asked to rate the frequency of use on a scale of 1 (very rarely) 

to 6 (very often). 

In the next step, respondents are asked to indicate, for a total of five retailers in 

Germany, the extent to which they are willing to recommend them to friends or  

colleagues. In the style of the NPS, the information is given on a scale of 1 (very  

unlikely) to 10 (very likely). 

For the same five retailers, the final step is to ask to what extent respondents are 

willing to install an application from these retailers. This question is asked for each 

retailer, with the answers being given on a scale of 1 (very unlikely) to 6 (very likely). 

In addition, the respondent may indicate that the application has already been installed 

(which is rated 7 in the later statistical evaluation and analysis). 

The questionnaire was answered a total of 113 times, leaving 105 valid responses 

with incomplete questionnaires. Figure 1 shows the distribution of answers by gender 

and age group. It should be noted that the group of 20 to 29-year olds is particularly 

strongly represented. In contrast, the age groups over 40 years of age are hardly repre-

sented. 
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Fig. 1. Number of Replies by Age Group and Gender 

In addition, figure 2 shows the average recommendation probability or the average 

installation probability of an app by retailers. Here it is particularly noteworthy that 

for all retailers on average the willingness to recommend is higher than the willing-

ness to install an app from the particular retailer. 

 

Fig. 2. Recommendation and Installation – Average Values per Retailer 

For better comparability, the values in figure 2 are given as a percentage of the 

maximum achievable value (recommendation: 10; app installation: 6). 
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3.2 Methodology 

In order to test the hypotheses H1, H2 and H3a-H3e, regression analyses are car-

ried out, whereby a linear relationship is assumed between the willingness to recom-

mend or the NPS or the variables on usage habits and the willingness to install an app. 

The latter represents the respective dependent variable. 

Using simple linear regression analysis, we investigate how the independent varia-

ble (i.e. the willingness to recommend or variables on usage habits) affects the de-

pendent variable of the willingness to install an app [37]. Using the ordinary least 

squares method (OLS), an attempt is made to show the relationship between the two 

variables under investigation in a linear relationship. The deviations of the calculated 

regression line from the values actually observed should be as small as possible. 

The results of each regression analysis are evaluated and interpreted in several 

steps: An F-test is used to check the overall quality of the model (null hypothesis: all 

coefficients are equal to 0). The empirical coefficient of determination R² checks the 

extent to which the model with its independent variables explains the variance of the 

dependent variable. The individual regression coefficients give magnitude over the 

strength of the relationship, with the p-value of the t-statistic of the regression coeffi-

cient indicating whether the individual regression coefficient has a significant influ-

ence on the dependent variable [38]. 

In order to test hypothesis H4, we will first examine the extent to which both 

groups (male, female) show equal variances. To test the equality of the variances, a 

Levene test for homoscedasticity is performed (null hypothesis: the variances of the 

samples are equal) [39]. Then, if the variance in the populations is equal, a two-

sample t-test is performed, or if the variance is unequal, a Welch test is performed 

(null hypothesis in each case: the mean values of the populations are equal [40], [41]. 

As a result, a statement can be made as to the extent to which H4 that the NPS differs 

depending on gender, is to be accepted or rejected. 

4 Results 

The results of the statistical evaluation for the individual hypotheses are presented 

below: 

4.1 Willingness to recommend and to install 

First of all, it is checked to what extent the willingness to recommend has an effect 

on the willingness to install an app. 

H1: The willingness of consumers to recommend a company increases the will-

ingness of consumers to install an app from that company. 

Figure 3 shows the results of the linear, simple regression analysis. The model ex-

plains the influence of the willingness to recommend an app installation significantly 

(F = 258.26, p = .0000). The model explains one third of the variance of the depend-

ent variable (R² = .3306). 
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Fig. 3. Regression Results for H1, based on collected survey data 

The result shows that with the readiness of a recommendation the readiness of an 

app installation increases significantly (ß = .3749, t = 16.07, p = .000). When inter-

preting these results, it is important to note that the willingness to install an app was 

measured on a scale of 1 to 6. 

4.2 NPS and willingness to install 

To test the second hypothesis, which examines the connection between (company-

related) NPS and the willingness to install apps, the NPS is calculated for each com-

pany.  

H2: With the NPS related to a company, the willingness to install an app of this 

company increases. 

For the purpose to test the connection between NPS and willingness to install apps, 

the share of detractors is deducted from the share of promoters. At the same time the 

average willingness to install an app is calculated for each company. Then a simple 

regression analysis is calculated. 

Table 1 shows the number of detractors, indifferents and promoters as well as the 

NPS and the average likelihood to install an app from that company. 

Table 1.  NPS and Likelihood to Install App per Merchant, based on collected survey data 

 M1 M2 M3 M4 M5 

Detractors 61 47 64 44 82 

Indifferent 35 48 25 28 17 

Promoter 9 10 16 33 6 

NPS -49.5238 -35.2381 -45.7143 -10.4762 -72.3810 

Avg. Likelihood to install 2.2762 2.6667 2.2000 3.4381 1.8095 

 

The subsequent regression examines the influence of the NPS on the average will-

ingness to install an app of this merchant. 

Although the number of cases is very low at 5 for a linear regression and well be-

low the value of 20 recommended for a regression analysis with an independent vari-

able, the results can be interpreted due to the good F-test (F = 67.46, p = .0038), the 

                                                                              

       _cons     .3856006   .1445895     2.67   0.008     .1015531    .6696482

 Like_Recomm      .374935   .0233307    16.07   0.000     .3291016    .4207685

                                                                              

Like_AppInst        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1620.9981       524  3.09350782   Root MSE        =    1.4404

                                                   Adj R-squared   =    0.3293

    Residual    1085.14808       523  2.07485292   R-squared       =    0.3306

       Model    535.850016         1  535.850016   Prob > F        =    0.0000

                                                   F(1, 523)       =    258.26

      Source         SS           df       MS      Number of obs   =       525
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high R² (R² = .9574) and significant result of the checked variable (t = 8.21, p = .004) 

(cf. Ref. [38]). 

 

Fig. 4. Regression Results for H2, based on collected survey data 

The results show a significantly positive influence of NPS on the willingness to in-

stall a retailer's app (ß = .0268, t = 8.21, p = .004). It should be noted here that the 

NPS is measured on a scale of -100 to +100, while the readiness to install the app is 

measured on a scale of 1 to 6. 

For example, if it were possible to convert 10 detractors to indifferent customers 

for M1, the NPS would increase from -49.5238 to -40.0014. As a result, the willing-

ness to install an app for this retailer would increase by about 0.2679 points - an in-

crease of more than 10 percent measured by the respondents' current willingness to 

install the retailer's app (see table 1). 

4.3 Habits of use 

A multiple linear regression is used to investigate possible correlations between the 

respondents' usage habits and the willingness of the retailers mentioned to install the 

app. Figure 5 shows the results of this regression analysis. 

The model can be regarded as significant overall (F = 15.32, p = .0000), but has a 

lower explanatory power compared to the willingness to recommend or NPS models 

(R² = .1286). 

                                                                              

       _cons     3.621146   .1539097    23.53   0.000     3.131336    4.110955

         NPS     .0267902   .0032617     8.21   0.004       .01641    .0371705

                                                                              

Like_AppInst        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1.52224943         4  .380562358   Root MSE        =    .14698

                                                   Adj R-squared   =    0.9432

    Residual    .064811518         3  .021603839   R-squared       =    0.9574

       Model    1.45743791         1  1.45743791   Prob > F        =    0.0038

                                                   F(1, 3)         =     67.46

      Source         SS           df       MS      Number of obs   =         5
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Fig. 5. Regression Results for H3a – H3e, based on collected survey data 

Only the frequency of shopping with the mobile phone explains the willingness to 

install an app significantly and in the sense of the hypotheses (ß = .4191, t = 6.04, p = 

.000). 

The frequency of Internet use has a significant influence on the willingness to in-

stall an app, but contrary to the hypothesis H3a, this is even negative (ß = -.3890, t = -

4.14, p = .000). 

Table 2.  Results of Analysis Regarding Usage Habits, based on collected survey data 

Hypothesis Result 

H3a: Internet usage Rejected – Negative influence 

H3b: Smartphone usage Rejected 

H3c: Mobile internet usage Rejected 

H3d: Online shopping frequency Rejected 

H3e: Mobile online shopping frequency Accepted 

4.4 Gender-dependent differences 

The fourth hypothesis, derived from the work of Ref. [33], postulates differences in 

the willingness to recommend the study depending on the gender of the respondents: 

H4: There is a significant difference in willingness to recommend depending on 

the gender of the respondents. 

To test the hypothesis, a two-sample t-test is performed assuming equal variances. 

For this purpose, the mean values of the willingness to recommend the test depending 

on gender are formed and compared with each other. 

Table 3 shows the number of observations, mean value of willingness to recom-

mend and variance of the same for both groups. 

                                                                                  

           _cons     3.712577   .4225676     8.79   0.000     2.882424    4.542731

  Freq_PhoneShop     .4190884   .0693726     6.04   0.000     .2828029     .555374

    Freq_IntShop    -.1164371   .0788327    -1.48   0.140    -.2713075    .0384334

Freq_IntPhoneUse     .0728948   .0892991     0.82   0.415    -.1025373    .2483269

   Freq_PhoneUse    -.0577617   .1150671    -0.50   0.616    -.2838164    .1682929

     Freq_IntUse    -.3889712   .0938636    -4.14   0.000    -.5733705    -.204572

                                                                                  

    Like_AppInst        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                  

       Total     1620.9981       524  3.09350782   Root MSE        =    1.6497

                                                   Adj R-squared   =    0.1202

    Residual    1412.49364       519  2.72156771   R-squared       =    0.1286

       Model    208.504455         5  41.7008911   Prob > F        =    0.0000

                                                   F(5, 519)       =     15.32

      Source         SS           df       MS      Number of obs   =       525
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Table 3.  Willingness to Recommend by Gender, based on collected survey data 

 Male Female 

Number of observations 230 295 

Mean 5.0043 6.0305 

Variance 7.2009 6.8936 

 

Using the Levene test, the condition of equal variances of the two groups, male and 

female, is first checked. The null hypothesis that the variances of the groups are equal 

is not rejected (F=.649, p=.421). 

In the subsequent t-test, the null hypothesis that the mean values of the two groups 

are equal is rejected (t=4,404, p=.0000). 

The hypothesis H4 that there is a significant difference in the willingness to rec-

ommend is considered confirmed. 

5 Summary 

Altogether, the study examined hypotheses from four areas on the influence on the 

willingness to install an app by a retailer. 

In particular, the hypotheses at the core of this study, that the willingness to rec-

ommend (H1) and the NPS (H2) have a positive effect on the willingness to install an 

app, can be confirmed. 

Also the result of the work of Ref. [33] that there are gender dependent differences 

in NPS (H4) could be confirmed. 

Table 4.  Summary of the results, based on statistical evaluation 

Hypothesis Result 

H1: Recommendation Confirmed 

H2: NPS Confirmed 

H3a: Internet usage Rejected – Negative influence 

H3b: Smartphone usage Rejected 

H3c: Mobile internet usage Rejected 

H3d: Online shopping frequency Rejected 

H3e: Mobile online shopping frequency Confirmed 

H4: Gender-dependent differences Confirmed 

 

The results are less clear with regard to usage habits: Here, only the positive influ-

ence of the frequency of online shopping via mobile phone on the willingness to in-

stall the app could be confirmed (H3e). Smartphone usage frequency, mobile Internet 

usage frequency and online shopping frequency, on the other hand, have no signifi-

cant influence (H3b - H3d). Internet usage frequency even has a negative effect on the 

willingness to install a retailer's mobile app (H3a). Table 4 summarizes the results of 

the analysis for all hypotheses. 

With regard to the limitations of this elaboration, the thematic and geographical fo-

cus and the survey method are to be named in particular. Thus, the survey conducted 
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here asks for the willingness to recommend or install an app by means of a question-

naire and asks the interviewees to give their own assessment when assessing their 

usage habits. As is usual with such surveys, however, the actual recommendation or 

installation or the actual usage habits observed in a quantifiable manner are not  

collected. 

With regard to the thematic and geographical focus, it should be noted that the data 

collected was collected exclusively in Germany and exclusively for the retail trade. In 

this respect, the transferability of the results to other sectors or countries is not possi-

ble without further examination. 

Methodologically, the hypothesis H2, which examines a correlation between NPS 

and app installation readiness at the retailer level, should be tested: Since the survey 

asked for the values of only five retailers, the corresponding regression analysis is 

carried out with a very small number of cases. Although the evaluations on the quality 

of the model are consistently positive, these results cannot be transferred without 

restrictions either. 

6 Conclusion 

The aim of the elaboration is to investigate the connection between the willingness 

to recommend a retailer and the willingness to install an app of this retailer. 

After an introductory explanation of the relevance of mobile apps in the corporate 

context and in the retail sector in particular, a review of the existing literature shows 

that up to now, the willingness to recommend a company or to recommend an app as 

a target variable has been investigated. However, how the willingness to recommend a 

retailer affects the willingness of consumers has not been investigated so far. In par-

ticular the elaboration of Ref. [23] suggests, however, that - analogous to the trust that 

is transferred from companies to apps - the willingness to recommend or the NPS 

could have a positive effect here. 

The data collected in the course of the study and evaluated by means of statistical 

methods can confirm this assumption and thus make a valuable contribution to the 

business practice of acquiring new App users: Especially the existing, satisfied cus-

tomer base of a company is a promising target group if new App users are to be ac-

quired with limited resources. 

The investigation of the willingness to install apps in relation to usage habits shows 

in most cases that the hypotheses put forward have to be rejected. Only those custom-

ers of a company who have a particularly high affinity for shopping via the 

smartphone represent a potentially attractive target group for advertising campaigns 

for the marketing of a retailer’s mobile app. 

Three things can be regarded as interesting for further research projects: Firstly, the 

examination of the extent to which the results can be transferred to sectors other than 

retail or to countries other than Germany; secondly, with regard to the NPS per retail-

er, a renewed, more comprehensive investigation with more retail companies; thirdly, 

the validation of the results determined here in the context of a case study in applied 

business practice. 
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