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Abstract: User experience has garnered increasing interest from researchers in the field of sustainable
human–computer interaction (HCI) design. One of the key pillars to building sustainable user
experience for digital applications is to be able to identify powerful triggers of detracting behavior
and especially those of radical detraction. In the past, traditional methods of user experience analysis
have often led to the assumption that pragmatic aspects constitute the priority issues for user
experience improvement given the prevalence of these aspects in user feedback surveys. However,
our econometric analysis based on net promoter score (NPS) survey results defeats this assumption
and reveals that the most powerful degraders of the detractors’ experience are in fact the emotive
aspects of experience such as transparency of transactions and customer service interaction. Based
on our analysis, we arrive at several insights regarding the building of a sustainable HCI strategy.
First, hedonic aspects of user experience are the most significant determinants of the degree of user
detraction among the detractors. Second, membership cannot be taken for granted as a token of
customer loyalty. Building on the theoretical framework of Hassenzahl, Haines-Gadd, and others,
we generate new evidence for the importance of servicing hedonic aspects of user experience for
digital applications businesses to form a sustainable customer relation and product strategy.

Keywords: net promoter score (NPS); user experience; sustainable business model; sustainable
human-computer interaction (HCI); human-centered design (HCD); hedonic/pragmatic model of
user experience

1. Introduction

Sustainability in the technology industry has gained increasing attention from the media in recent
years. Awareness of unsustainable disposal and waste management patterns of electronic devices is
growing among businesses, and management methods such as life cycle assessment and triple bottom
line cost-benefit analysis have seen growing adoption by corporate sustainability professionals to help
ICT businesses improve the overall efficiency and sustainability of their operations [1,2]. However,
the sustainability issues of digital products such as digital software applications have in large been
left out of this conversation. In fact, digital products have one of the shortest lifecycles among all
consumer products. A 2014 study has found that mobile apps in the iTunes app store had an average
app lifecycle of 54.84 days [3], and the average app categorical lifecycle length across different app
categories was 50.91 days. User abandonment is a major cause of the brevity of app lifecycles. A 2016
report from analytics firm Localytics found that 23% of users use a newly downloaded app only once
before abandoning it [4]. The high rate of user abandonment contributes to an unsustainable pattern of
investment and consumption in the app economy.
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While the majority of authors on sustainability in business focus on the physical environmental
externalities of production and usage, our approach to sustainability focus on the long-term relationship
between the customer, the product, and the provider. Providing a long-term service to users and
cultivating a long-term bond between the product and the user are key indicators of digital sustainability
as well as success factors for digital products, which are often overlooked by product managers. The
subject of our studies, therefore, has been to explore the enabling factors for facilitating such a
relationship, and to identify mitigation strategies for its deterioration. In other words, we are interested
in what makes or breaks a sustainable user experience, which is the product of a good long-term
customer–product–provider relationship. Previously, we applied the user experience (UX) curve
method [5,6] and the AttrakDiff questionnaire [5,7] to identify the most critical user experience issues
with a fitness app. Our results reaffirmed our hypothesis that both long-term and first-time user
experience are pivotal to the enduring success of the app. In another study, we used user experience
data to make business process restructure recommendations to developers of a music streaming app [8].

Apart from the UX evaluation methodologies adopted in our previous studies, there are a few
popular UX metrics in the literature, including the usability metric for user experience (UMUX),
system usability scale (SUS), American customer satisfaction index (ACSI), Forrester customer
experience index (CX Index), and net promoter score (NPS) [9–13]. In this study, we attempt to
apply NPS methodologies to understand the critical triggers of users’ negative experiences. Specifically,
we combined relationship-NPS (r-NPS) and transactional (t-NPS) methods to study short-term and
long-term user experience of our product in focus—an online streaming services platform in both
browser, iOS and Android formats. NPS surveys obtain a “would recommend” score from respondents
on a scale from one to ten. We focused on the “detractors”, namely, those who gave a recommendation
score between zero to six in our NPS surveys. We sought to unveil the principal drivers of negative
experience of detractors, using three waves of transactional and relationship-NPS data collected from
calibrated selections of users to represent the user population of our targeted product.

The identification of such drivers of detractors’ user experience requires the application of rigorous
empirical methods if an argument linking these drivers and sustainable user experience is to be
formulated. Prior to this study, following a “what-do-detractors-mostly-say” approach, it appeared
that pragmatic and technical issues are the prevailing elements which trouble detractors in their
experience with the product. This is because from the relationship-NPS data we collected in the past
waves of NPS surveys, the top three most mentioned aspects that users would like to see improved are
the diversity of content, smoothness of playback, and content update frequency. For example, over half
of all detractors (53.5%) reported “diversity of content” as one of the aspects that they would like to
have improved, and 42.3% out of all detractors reported “smoothness of playback” as one of the aspects
needing improvement. Given the prominence of these aspects in user feedback, developers have been
working with the assumption that they constitute the priority issues for user experience improvement.

However, this assumption is unsafe until the following hypothesis is tested—that the size of a user
experience issue, that is the prevalence its reports among the detractors community, is proportional
to its significance in determining detractors’ user experience. This forms the single most important
research question for the confirmatory part of our study, where we attempt to use econometric methods
to establish the exact significance that each aspect of experience has in determining the degree of user
detraction. For example, does the prevalence of “diversity of content” warrant that the lack of content
diversity is the most powerful undermining factor of detractors’ user experience? Or, since “ease of
customer service interaction” is the least reported issue (13.5%) among detractors, can we thus assume
that customer service interactions play an insignificant role in shaping detractors’ user experience? Our
further analysis, in fact, defeats these assumptions and reveals that the most powerful degraders of the
detractors’ experience are in fact the hedonic aspects of experience. In addition, in the exploratory
part of our study, we conduct further descriptive analysis on the relationship between various usage
features and user experience.
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This essay takes on the following structure: The next section will discuss the conceptual and
methodological literature referenced and further developed in our study; the third section will unpack
the methods employed and main hypotheses tackled in our research; the fourth section will present
the results of data analysis and the respective recommendations to the product developers.

2. Literature Review

Sustainability in digital development is a nascent field. An emerging framework capitalizing on
user-centered design in achieving digital sustainability is the Principles for Digital Development [14],
a system of nine guidelines established by a community of international organizations including
UNICEF and the World Bank in 2014. Now endorsed by 56 organizations and firms, the nine
principles were originally conceived to promote better practices of digital development to serve
technology-enabled development programs. The first principle, “Design with the User”, asks
developers to get to know the users through “conversation, observation and co-creation” [11]. The
fifth principle “Build for Sustainability” is about building sustainable programs, platforms, and digital
tools maintaining user support as well as maximizing long-term impact. Across these principles,
a user-centric approach is accentuated, where an emphasis is given to the mobilization of the users’
voice and support to maximize the long term value-added of technology.

These principles would best serve as guidelines for sustainable digital development when
complemented with robust methods which enable developers to evaluate how effectively their
products are meeting these guidelines. Only when businesses fully understand the mechanics of how
various experiential factors trigger users’ negative experience, could they identify the gap between user
needs and their current experience, and therefore strive to minimize user abandonment and increase
the longevity and long-term utility of products.

The research gap that we are addressing is the identification of impediments to achieving
sustainable human–computer interaction (HCI) with the aid of empirical methods for user experience
data analysis. In the past, research on sustainable HCI has been predominantly following a
materials-focused approach, such as Huang and Truong in their study of sustainable interaction
design for mobile phones [15] and Pan et al. in their study of fashion in sustainable HCI [16]. Our
study complements this area of research with a UX-focused approach, under a theoretical framework
informed by existing literature on sustainable design principles and with the aid of econometric
methods for quantitative data analysis.

The net promoter score (NPS) method is at the heart of our study, acting as an instrument for
quantifying user experience. The core of our research is the measurement of user experience by
the NPS score, complemented by a follow-up questionnaire breaking down the overall experience
to multiple dimensions of experience in order to gain a view of those dimensions that trigger the
maximal intensity of negative user experience. The NPS methodology was first proposed by Frederick
F. Reichheld in 2003 [13]. Reichheld views NPS as the most effective metric to determine customer
loyalty, considering its advantages over alternative metrics, such as customer retention or repeated
purchases [13]. Reichheld maintained that while a perfectly satisfied and loyal customer may not
necessarily repeat their purchase simply due to a decline in need, and vice versa, a repeated purchase
may arise purely out of the existence of exit barriers or lack of alternatives, such a customer’s experience
would however be captured in the “would recommend” score they give to the product [13]. Therefore,
the NPS methodology is viewed to offer a more reliable view of the true state of customer satisfaction.
In employing the NPS methodology as the base tool for quantification of user experience for further
analysis, this study also contributes to the body of literature which validate the viability of econometric
methods such as the ordinary least squares and ordinal logistic regression methods for studying
sustainable user experience management via NPS data, such as Chang and Fan; Lartey, Hargiss,
and Howard; Jeske, Callanan, and Gui; and Wilberforce et al. [17–20].

The significance of the role of detractors in relation to long-term product success has been well
documented in the NPS literature. Detractors are a “long-term priority” because they spread negative
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word-of-mouth [21] and are prone to product abandonment if no response or improvement from the
firm’s end was initiated [22]. Strategies to counter detraction that have been proposed in the literature
include individual-level response to each detractor [23] as well as holistic identification of the cause of
detraction [21,24].

However, few researchers have applied a user experience framework to systematically analyze the
drivers of detraction. Our approach contributes to closing this gap by borrowing from several innovative
user experience frameworks streams of literature in the field of human-centered design (HCD) to
buttress our analysis. The first of these is the emotional durability design (EDD) framework developed
by Haines-Gadd et al. (2018) to explore the factors which contribute to product longevity [21]. The
EDD framework encompasses 38 strategies grouped around nine themes to guide a design approach
which maximizes product longevity: 1) relationships; 2) narratives; 3) identity; 4) imagination;
5) conversations; 6) consciousness; 7) integrity; 8) materiality; 9) evolvability. With these themes,
Haines-Gadd developed an innovative scheme allowing developers to consider the channels through
which they could make their product more “emotionally durable”, namely to have a stronger bond with
the user as the volume of experience intensifies. In doing so, the authors also build upon the body of
literature on product attachment, to the attainment of which they summarized the following strategies
that have been proposed in the literature: memories; pleasure; enjoyment; self-expression; usability;
sensory design; superior appearance; utility and reliability; product personality; group affiliation.

Among these strategies, we included the dimensions utility, reliability, usability, and superior
appearance in our follow-up questionnaire to the NPS survey, which aims to determine the aspects
which most intensely undermine user experience. In our follow-up questionnaire, we asked the
detractors to select the aspects of their experience that they would most like to see improved. Two
of these options relate to utility and reliability, one relates to the usability of product, and one to the
superiority of appearance. Moreover, we included identity and integrity, respectively the third and
seventh theme in the EDD framework, in our enquiry. In the EDD framework, the identity theme
is about “allowing for self-expression through customization and personalization”, which involves
the inclusion of the user’s own identity in the experience of the product [25]. We take this theme
into account by including one question on the quality of customized video recommendations in
our follow-up questionnaire. The integrity theme encompasses the transparency and openness of
production and business processes to the users, such as to “avoid cheap tricks”. We account for this
theme in our inclusion of the transparency of transactions as one dimension of experience in our
follow-up questionnaire to the detractors.

Our design of the detractors’ questionnaire also broadly aligned with Hassenzahl’s binary
categorization of experience. Hassenzahl (2007) distinguished between the two dimensions of
experience in his pragmatic/hedonic model: pragmatic experiences anchor those involving users’
functional needs, or “do-goals” such as making a phone call; hedonic experiences, on the other
hand, relate to users’ emotive needs, or “be-goals” such as “being special” [25]. Hassenahl also
proposed the hypothesis that a user’s perception of pragmatics and hedonics would shift along the
passage of time. With repeated usage and learning, a user’s pragmatic experience would improve
in time, while the initial experience of hedonics would decline due to disappointment at a later
point. In our questionnaire distributed to the detractors, we included six dimensions of pragmatic
experiences and five dimensions of hedonics as options when the user is prompted to select any
number of dimensions which they identify as the aspects they would like to see improved the most.
The “pragmatic” dimensions encompass the quality of content, playback, ease of use, etc., while the
“hedonic” dimensions include aesthetics, content customization, process transparency, and relationship
with customer service. The adoption of Hassenzahl’s binary framework would help us investigate the
relations between these two species of experience and the characteristics of customers, their usage
patterns, and their overall experience.
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3. Data and Methods

The research method adopted in our study is retrospective non-experimental analysis using
one-shot survey data collected from 3 waves of surveys in Q2 2019: (1) relationship-NPS surveys
collected from a randomized selection of 5000 mature users (users who first started using the application
more than a year prior to the distribution of the survey); (2) relationship-NPS surveys collected from a
randomized selection of 500 mature users whose usage profiles were also captured; (3) transactional-NPS
surveys collected from a randomized selection of users at the end of 3 types of transactions.

The survey was conducted online after IRB (Institutional Review Board) approval was granted.
Participants were randomly selected among mature users of the application. A survey invitation
containing the survey link was delivered to each of them via SMS, and those who have successfully
answered all questions and submitted them were each awarded an airtime credit top-up in the amount
of RMB ¥2 (circa USD $0.30).

3.1. First Wave of Relationship-NPS Survey Data

We collected our first-wave relationship-NPS data from a sample of 8522 users in 2019.
Relationship-NPS, or r-NPS, measures customers’ status of satisfaction with its relationship with the
product and its provider. It is distinguished from transactional-NPS in the sense that it measures user
experience over a sustained period instead of over a discrete touchpoint [26].

We designed a two-step survey that starts with a likelihood to recommend question (Q1), worded
as “On a scale of 0 to 10, how likely are you to recommend this platform to your friends and family?
(with 0 standing for not likely at all, and 10 for very likely)”. The sampled users are subsequently
divided into three groups, based on the NPS score they give in response to Q1. Those who give a score
of either 9 or 10 are tagged as “promoters”, while those who either gave 7 or 8 as “passives”. The users
who gave an NPS score that fell within 0 to 6 (including 0 and 6) are grouped as “detractors”, who are
the focus of our study. Out of the 8522 observations we collected, 2859 fell into the “detractors” group.
The second question that follows differs with respect to each user’s group tag. To the detractors, we
asked them “Among the following aspects of experience, which one(s) would you most like to see
improved?”(Q2) The passives were asked “Which aspect(s) of experience, if improved, would most
likely make you recommend the product to your friends and family?”(Q3) The third variant, “Which
aspect(s) do you mention when recommending the product to your friends and family?” (Q4) was
posed to the promoters. For the purpose of this study, we are only going to make use of response data
in the Q1 and Q2 sections which were collected from the detractors.

To obtain our samples, we first identified a pool of 1 million users through a randomized selection
from a user population of over 12 million. Before obtaining the pool, we first applied the “mature user”
qualification to exclude new or infrequent users who are not likely to have formed a relationship with
the business. Users were qualified as a “mature user” under the condition that they had logged on to
their account at least once and used the app for over 10 min in the preceding month. The survey was
distributed to the selected pool of users via a mobile SMS text, which contained an NPS evaluation
prompt and a weblink directing the user to the online survey. The attrition rate between the preliminary
pool and the final sample is high: only 0.85% of users (8522 out of 1 million) who received the SMS text
invite completed the online survey. Tables 1 and 2 show the structure and data summary of first-wave
questionnaire survey respectively.
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Table 1. First-wave questionnaire structure.

Q1 Q2 ** Q3 ** Q4 **

Question wording

On a scale of 0 to 10,
how likely are you
to recommend this
platform to your

friends and family?

Among the
following aspects

of experience,
which one(s)

would you most
like to see
improved?

Which aspect(s) of
experience, if

improved, would
most likely make
you recommend

the product to your
friends and family?

Which aspect(s) do
you mention when
recommending the

product to your
friends and family?

Question is distributed to:

Promoters * • •

Passives * • •

Detractors * • •

* User group is determined by answer to Q1. ** Aspects are listed in Table 3.

Table 2. First-wave data summary.

Feature Description

Sample size 8522

User distribution by NPS
51.1% Promoters
15.3% Passives

33.5% Detractors

Number of users by NPS
4356 Promoters
1307 Passives

2859 Detractors

NPS data summary, all users
Mean: 7.33
Median: 9
Mode: 10

NPS data summary, detractors
Mean: 3.27
Median: 4
Mode: 5

Abbreviations: NPS, net promoter score.

There are 2 key threats to the external validity of this study: First, users self-select into the
final sample, since they exercise discretion in choosing whether to take the survey when prompted.
Incentive to nudge user towards participation was provided in the form of an RMB ¥2 (circa USD
$0.30) airtime credit top-up. Given the meagerness of this incentive, we acknowledge a potential
selection bias whereby the users who self-select into the sample are opinionated about the product in
either a particularly positive or negative way, which incentivizes the voicing of such views. Secondly,
since the study was exclusively done in China, we do not claim the results to be generalizable beyond
this market.

Each user is expected to complete the survey in the privacy of their own devices, so users are
not influenced by each other in their likelihood to recommend or in their choices of the aspects that
they consider most urgently require improvement. Therefore, standard errors are expected to be
independent across observations and no clustering problem should be present. In this first wave of the
survey, we did not collect any behavioral or usage profile associated with each observation. The survey
was fully anonymous and sampled users were not asked to self-identify at any stage. Therefore, they
were free from any bias resulting from the Hawthorne effect [27].

Our hypothesis is that the detractor’s NPS score is determined by individual aspects of experiences
which collectively trigger the behavior of “detracting”.
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We model users’ NPS outcome by fitting the following OLS equation:

yi = β0 + β1X1i + β2X2i + β3X3i + β4X4i + β5X5i + β6X6i + β7X7i + β8X8i
+ β9X9i + β10X10i + β11X11i + β12X12i + εi

(1)

where yi denotes each sampled user’s NPS score outcome and Xk represents an aspect of experience.
Xk is constructed as a dummy variable which registers 1 when selected by the user, and 0 when not
selected. Table 3 lists all variables of detractor’s NPS score and corresponding aspect of experience.

Table 3. Covariates to determine detractors’ NPS score.

Variable Aspect of Experience Types of Experience

X1 Smoothness of playback Pragmatic

X2 Diversity of content Pragmatic

X3 App stability Pragmatic

X4 Content update frequency Pragmatic

X5 Practicality of app functions Pragmatic

X6 Aesthetic appeal of interface Hedonic

X7 Ease of use Hedonic

X8 Transparency of transactions Hedonic

X9 Member benefits Pragmatic

X10
Ease of customer service

interaction Hedonic

X11 Personalized recommendations Hedonic

X12 Others, please specify N/A

The benefit of this approach as opposed to descriptive statistics is that it enables us to assess the
relation between each aspect of experience and the degree of intensity of the detractors’ dissatisfaction.
It is important to note that the detractors are not a homogeneous community, as to detract is not a
binary decision on the part of the detractor. Those who gave an NPS score of 6 have a qualitatively
much different experience from those who gave a score of 0, and are more likely to convert to the
passives camp. Instead of trying to find out what makes users detract, we are interested in what
triggers intense negativity and differentiates such behavior from mild detraction. The aspects which are
most frequently highlighted among all detractors as needing improvement are not necessarily identical
with the ones which are the most powerful drivers of negativity. It is possible, for example, that the
most prevalent flaw only in fact slightly undermines the likelihood to recommend, whilst a rarely
picked-out flaw has a significant impact on the “would recommend” decision. To differentiate, quantify,
and attribute the exact degree of influence of each aspect of experience on overall user experience
requires us to use econometric methods to explore the relation between each aspect and the intensity
of detraction.

Our 12th option is an open-ended question to account for any omitted aspects of experience which
users find also in need of improvement. In addition to the structured part of the survey, this contingent
option provides additional qualitative input for user research [28].

3.2. Second Wave of r-NPS Survey Data with Usage Profiles

The first wave of r-NPS survey was originally conducted to identify the user approval level of the
application. When the survey was concluded, we noticed that the characteristics of each user was still
unclear, especially for radical detractors (users who gave an NPS score between 0–3), which means that
the data contributed very little to customized product experience improvement. In order to identify
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those users’ characteristics, we further conducted a second wave of r-NPS survey with prompts on
usage profiles. The second wave questionnaires were distributed to the same standard group of active
users in Q2 2019 through the same SMS messaging instrument, which resulted in a final effective
sample size of 500. The questionnaires collection was terminated once 500 valid questionnaires were
obtained, where we identified questionnaires that had incomplete answers as invalid. This sampling
process was done in parallel to the first wave of r-NPS data collection, so the second-wave pool is not a
subset of the sample pool obtained in the first wave. We applied the same “mature user” controls to
disqualify new or unexperienced users from the preliminary pool.

For this wave of data, we incorporated additional metrics into the survey including user
characteristics and usage profiles. Specifically, these included the user’s 1) gender; 2) age group;
3) province/municipality of origin; 4) membership status; 5) monthly active days; 6) mobile operating
system—Android or iOS. The rest of the survey was identically structured as the first wave surveys,
that is a single likelihood to recommend question followed by one of the three variants of customized
questionnaires based on user group tags “promoters”, “passives”, and “detractors”.

The collection of the second-wave data enables us to test various hypotheses regarding the
relations between the depth of usage and user experience. For instance, we are interested in exploring
any potential gap between paying and non-paying users in their average experience, or differentiation
between the most active users and relatively inactive users in their loyalty and the aspects of experience
that they are most concerned about. These data would add explanatory power to our inferences drawn
from the first-wave survey data where we establish the power of each aspect of experience in shaping
long-term user experience.

3.3. Transactional-NPS Survey

Whereas the relationship-NPS surveys provide strategic decision support by signaling the overall
user experience and level of customer loyalty, transactional-NPS data gives tactical support to such
strategies by providing actionable insights on how to improve specific dimensions of service to
ameliorate these aspects of experience [29]. This is because transactional-NPS data is always triggered
over a specific touchpoint such as a service transaction or a usage scenario. Moreover, transactional-NPS
data offers the possibility of learning about the dynamic relationship between customer experience and
various touchpoints that constitute the overall experience over time. The shifts in overall experience,
reflected relationship-NPS data, could be explained by the improvement of deterioration of service
performance at certain touchpoints reflected in transactional-NPS data.

To collect transactional-NPS data, we designed a one-question likelihood to recommend survey
prompt after these scenarios: 1) the purchase of the platform membership; 2) the end of a video
download; 3) the end of interaction with a customer service representative. The survey was distributed
to a randomized selection of 3% of all users in the above 3 scenarios in Q2 2019 through an in-app
push prompt, and resulted in 827 effective samples for the membership purchase scenario; 735 for the
video download scenario; and 689 for the customer service interaction scenario.

In our study, transactional-NPS survey data also enables the comparison of transient and long-term
perceptions of a certain aspect of experience, since we both collect in-situ evaluation data over specific
service touchpoints and retrospective experience evaluation data on these dimensions of service in
the second section (Q2-detractors) of our relationship-NPS surveys. The role of memory in biasing
the perception of user experience has been extensively addressed in the literature, such as Larson
and Csikszentmihaly’s experience sampling method for collecting in-situ experiences to eliminate
disturbance from memory effects, Burmester et al.’s Valence method that captures feelings during the
exploration phase with an interactive product, and the MyExperience system designed by Froehlich et al.
to collect real-time user feedback on their experience with mobile phones [30–32]. By comparing
transactional-NPS data and retrospective evaluation of the respective experience touchpoints, we can
deduce the difference in the structures of short- and long-term user experience and how the power of
various aspects of experience are reinforced or diminished through the axis of time.
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4. Analysis of Results

4.1. First-Wave Data

Comparing pragmatic and hedonic aspects of experience as drivers of detraction, we performed
two regression operations of the overall NPS outcome on the 12 variables. The first was an ordinary
least squares (OLS) regression directly using the NPS score collected from first-wave surveys as a
continuous variable; the second was a logistic regression where we dichotomized detraction into “mild”
(0) and “radical” (1), and regressed the detraction outcome, that is the likelihood of being a radical
detractor, on the 12 variables. The rationale for employing the binary logistic method in addition to
OLS regression is to find out triggers of identification on the radical end of detraction, represented by
an NPS score of 0–3, which is more interesting than aspects which are significant, but only in so far as
to trigger mild detraction. The results of the two operations are tabulated in Table 4.

Table 4. Regression output on NPS outcomes.

Type of
Experience Variable Aspect of

Experience

Frequency of
Appearance
among All
Responses

OLS
Regression

Coefficient on
Continuous

NPS Outcome
(0–6)

Logistic
Regression

Coefficient on
Dichotomous

Detraction
Outcome ****

Pragmatic X1
Smoothness of

playback 1,081 (42.1%) 0.055
(−0.137, 0.246)

−0.030
(−0.205, 0.145)

Pragmatic X2
Diversity of

content 1,373 (53.5%) 0.237 **
(0.045, 0.430)

−0.209 **
(−0.385, −0.034)

Pragmatic X3 App stability 690 (26.9%) 0.060
(−0.168, 0.287)

0.013
(−0.195, 0.221)

Pragmatic X4
Content update

frequency 964 (37.6%) 0.292 **
(0.091, 0.493)

−0.172 *
(−0.357, 0.012)

Pragmatic X5
Practicality of
app functions 630 (24.6%) −0.108

(−0.348, 0.131)
0.037

(−0.182, 0.255)

Hedonic X6

Aesthetic
appeal of
interface

448 (17.5%) −0.383 ***
(−0.651, −0.115)

0.279 **
(0.034, 0.523)

Hedonic X7 Ease of use 494 (19.3%) 0.100
(−0.163, 0.363)

−0.101
(−0.342, 0.140)

Hedonic X8
Transparency

of transactions 744 (29.0%) −0.357 ***
(−0.573, −0.140)

0.182 *
(−0.015, 0.380)

Pragmatic X9
Member
benefits 587 (22.9%) 0.216 *

(−0.018, 0.450)
−0.192 *

(−0.408, 0.024)

Hedonic X10

Ease of
customer

service
interaction

346 (13.5%) −0.406 ***
(−0.715, −0.097)

0.364 ***
(0.083, 0.645)

Hedonic X11
Personalized

recommendations 378 (14.7%) 0.092
(−0.188, 0.372)

−0.116
(−0.373, 0.141)

Customary X12
Others, please

specify 443 (17.3%) −1.084 ***
(−1.324, −0.844)

0.885 ***
(0.663, 1.107)

* Significant at 90% confidence level. ** Significant at 95% confidence level. *** Significant at 99% confidence level.
**** NPS outcomes are dichotomized into mild detractors (0) who gave a score of 4, 5, or 6; and radical detractors (1)
who gave a score of 0, 1, 2 or 3; (1 for radical detractors & 0 for mild detractors). Abbreviations: OLS, ordinary least.
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Since the 12 variables are dimensions of dissatisfaction that should inversely affect individual user
experience, we expect all variables to have a negative correlation with the overall NPS score outcome.
However, there appears to be two statistically significant positive drivers: “Diversity of content” and
“Content update frequency”. It seems that not only do dissatisfaction with these two aspects not add to
the intensification of detraction, they appear to have a moderating effect on the level of user detraction
than would otherwise be the case. This is a puzzling discovery, since these are the top two aspects
most frequently cited by sampled users as needing improvement, respectively appearing in 53.5% and
37.6% of the first-wave surveys. On the other hand, “Aesthetic appeal of interface”, “Transparency
of transactions”, and “Ease of customer service interaction” emerge as three prominent drivers of
detraction exerting highly statistically significant downward pressure on the NPS outcome.

This discovery suggests the non-equivalence between the prevalence of a user experience issue
and its impact on the overall experience among detractors. For example, although “Diversity of
content” is the most frequently selected aspect of dissatisfaction, it does not in fact trigger the most
intensely negative experience. This is validated by our observation of the variation in NPS outcomes
when we stratify users into single-issue groups, which consist of users who picked out exactly only one
aspect of experience as needing improvement at Q2. Since Q2 was designed as a multiple-selection
survey, by using single-issue user data, we can isolate the influence on user experience from other
aspects of experience which the user potentially also has issues with, making the NPS outcome entirely
attributable to one issue only. This approach, though, is subject to a degree of bias given that the mean
NPS scores obtained for the least-often singled-out aspects are based on a smaller sample size than the
most popular ones. Figure 1 visualizes the mean NPS scores given by single-issue users distributed
over the prevalence of issue. Table 5 summarizes the quantitative and statistical significance of the
aspect variables driving continuous NPS outcome.

Sustainability 2020, 12, x FOR PEER REVIEW 10 of 22 

appearing in 53.5% and 37.6% of the first-wave surveys. On the other hand, “Aesthetic appeal of 
interface”, “Transparency of transactions”, and “Ease of customer service interaction” emerge as 
three prominent drivers of detraction exerting highly statistically significant downward pressure on 
the NPS outcome. 

This discovery suggests the non-equivalence between the prevalence of a user experience issue 
and its impact on the overall experience among detractors. For example, although “Diversity of 
content” is the most frequently selected aspect of dissatisfaction, it does not in fact trigger the most 
intensely negative experience. This is validated by our observation of the variation in NPS outcomes 
when we stratify users into single-issue groups, which consist of users who picked out exactly only 
one aspect of experience as needing improvement at Q2. Since Q2 was designed as a multiple-
selection survey, by using single-issue user data, we can isolate the influence on user experience from 
other aspects of experience which the user potentially also has issues with, making the NPS outcome 
entirely attributable to one issue only. This approach, though, is subject to a degree of bias given that 
the mean NPS scores obtained for the least-often singled-out aspects are based on a smaller sample 
size than the most popular ones. Figure 1 visualizes the mean NPS scores given by single-issue users 
distributed over the prevalence of issue. Table 5 summarizes the quantitative and statistical 
significance of the aspect variables driving continuous NPS outcome. 

 

Figure 1. Prevalence of issue vs. mean NPS score. 

  

Figure 1. Prevalence of issue vs. mean NPS score.



Sustainability 2020, 12, 1652 11 of 23

Table 5. Quantitative and statistical significance on continuous NPS outcome.

High Statistical Significance * Low Statistical Significance

High quantitative significance **

• Diversity of content (+)
• Content update frequency (+)
• Member benefits (+)
• Aesthetic appeal of interface

(−)
• Transparency of transactions

(−)
• Ease of customer interaction

(−)
• Others, please specify (−)

• Practicality of app functions
• Ease of Use

Low quantitative significance None

• Smoothness of playback
• App stability
•

Personalized recommendations

* Significant at >90% confidence level. ** Coefficient >0.1 in absolute value.

Over half of the sampled users selected “Diversity of content” as one of the issues they would like
to have improved. However, the average NPS score given by users who solely selected “Diversity of
content” as the aspect they would like to see improved was 3.55, which is in fact 0.21 higher than the
mean NPS score of 3.34 across all detractors, and 0.67 higher than the mean score (2.89) among all
single-issue detractors. In contrast, several hedonic dimensions of experience appear to be much more
powerful underminers of the overall NPS outcome. For example, those who picked exclusively “Ease
of customer service interaction” gave on average an NPS score of 1.85, indicating the considerable
power that a negative customer service interaction has in undermining a user’s relationship with
the product, although only 13.5% of detractors mentioned this aspect of experience in their survey
responses, making it the least visible problem. Users who made only one selection singling out
“Transparency of transactions” as the aspect they would like to see improved gave an average NPS of
only 2.02, which is 1.32 lower than the mean NPS score of 3.34 across all detractors.

What may explain the significant positive relationships between the NPS outcome and the variables
“Diversity of content”, “Content update frequency”, and “Member benefits”? We can hypothesize
that users who expressed desire for improvement in these areas should have already developed a
degree of loyalty, since all these aspects of experience are longitudinal in the sense that the flaws in
these dimensions take time to be detected and improvement requires time to benefit consumers. For
example, those who are concerned with content diversity and update frequency are likely to expect to
use the product for an extended period in the future, which justifies the expectations for more diversity
and new releases in the catalogue. Likewise, those who are dissatisfied with member benefits are likely
to be either already a member, or considering becoming one, showing an inclination to keep using the
product. It could be such loyalty that exerts a moderation or de-radicalizing effect on the NPS outcome,
since the voicing of these dimensions of dissatisfaction implies an existing positive relationship with
the product. However, the validity of the reasoning presented here would need to be supported by
evidence from user and usage characteristics, which will be addressed in Section 4.2.

4.1.1. Comparing Aspects Driving Continuous NPS Outcome vs. Dichotomous Detraction Outcome

In addition to the ordinary least squares operation using directly the NPS scores as the outcome
variable, we dichotomized negative experience into a binary characterization as either “mild” (who
gave an NPS score of 4, 5, or 6) or “radical” (who gave 0, 1, 2, or 3) to help us further delineate the
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experiential profile of the most radical detractors. Through this operation, we are seeking to find the
variables that triggers “radicalization” within the detractor cohort, that is the qualitative differentiation
taking place specifically at the transition from the more neutral detractors to the radicals.

As the logistic regression output in Table 2 showed, we found that the most significant drivers
of radicalization largely coincide with those of overall degree of detraction, that is the three hedonic
aspects “Aesthetic appeal of interface”, “Transparency of transactions”, and “Ease of customer service
interaction”. However, several observations are interesting:

First, the only highly significant (at 99% confidence level) driver of radicalization is “Ease of
customer service interaction”. Both “Aesthetic appeal of interface” and “Transparency of transactions”
have dropped in quantitative and statistical significance. This indicates that although the latter two are
powerful underminers of detractors’ user experience, they are not as significant as customer service
interaction in converting a user from a mild to a radical detractor.

Second, the pragmatic aspects of experience “Practicality of app functions” and “App stability”
are substantially less quantitatively significant in influencing the dichotomized outcome than the
continuous NPS variable. This shows that these aspects have little power in radicalizing users once
they already identify as detractors.

4.1.2. The Most Powerful Drivers of Negative Experience

(1) Aesthetic Appeal of Interface

Among all detractors, 17.5% selected “Aesthetic appeal of interface” as one aspect of their
experience which they would like to see improved. It is the second-most quantitatively significant
variable, contributing a 27.9% likelihood to radical detraction. The power of visual design in shaping
user’s overall experience could be partly explained by the nature of our product in focus, which is a
content streaming platform that relies on visual channels of delivery.

On the other hand, the significant power that visual quality has in moving users between degrees of
detraction confirms the hypothesis that hedonic features of digital products are increasingly important
in determining the competitive edge and product differentiation that businesses can have competing
in this market [33]. More interestingly, the aesthetics of products could be not only valued over
functionality, but may subjectively influence users’ perception of functionality itself: researchers
from the Hitachi Design Center found in their experiments with ATMs in 1995 that there was a high
correlation between users’ ratings of aesthetic appeal and ease of use [34]. Good aesthetics could
intrinsically motivate users to be more willing to learn during the earliest exposure and develop a
more positive perception of usability [35]. In our sample, the correlation between the dummy variables
“Aesthetic appeal of interface” and “Ease of use” is 38.2%, almost at the same level as that (40.8%)
between the two functional variables “Ease of use” and “Practicality of app functions”.

(2) Transparency of Transactions

Over 1 in 4 detractors (29%) took issue with the “Transparency of transactions”, making it the most
frequently selected option among the hedonic aspects of experience. We also note that dissatisfaction
with the transparency aspect has the most robust negative relationship with the NPS outcome among all
11 specified aspects of experience, with the highest statistical significance at the 99.9% confidence level.

The transparency aspect ties into the several core tenets of the user’s relationship with the
business, including trust, closeness, openness, and the feelings of having choice and control [36].
Under Haines-Gadd et al.’s emotionally durable design framework, it relates to the “integrity” theme,
which is one of the 9 dimensions of design for product longevity. The transparency of pricing and
charges, in particular, is a crucial determinant of trust. UX pioneer Jakob Nielsen has called-out price
as “one of the most critical pieces of information a user has” for decision-making about a product [37].
Deceptions or withhold of information on the pricing of services, whether intentional or unintended,
is an immediate trigger of distrust [38]. Therefore, establishing a transparent pricing mechanism
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and correcting for any unintended confusion with pricing and charges on the front-end is critical for
minimizing detraction.

(3) Ease of Customer Service Interaction

Only 13.5% of detractors selected ease of customer service interaction when asked which aspects of
experience they would like to have improved, which gives this aspect the appearance of a low-salience
issue. However, it turned out to be the most quantitatively significant aspect among all dimensions of
experience in determining the NPS outcome among detractors. The customer service aspect alone
contributes a 36.4% likelihood to radical detraction.

The quality of customer service interaction is a critical shaper of negative experience firstly in the
sense that the need for this interaction most likely arises in the context of existing experience of trouble
or friction while using the product. Therefore, it is not surprising that customer service interaction
emerged as a gatekeeper to radical detraction, since a negative interaction on top of existing negative
experience would easily radicalize users.

Secondly, in the technology industry, customer service is one of the most visible constituents of
what the product is in the customer’s mind. Castrounis [39] noted that customers in general are not
interested, do not understand or are apprehensive of the “blackboxes” of digital products such as
backend architecture or algorithms. Rather, the only aspects they consider to have on the product are
user interface, any deliverables the product produces and customer service. Therefore, investment in
customer service is anticipated with particularly high returns in terms of its prominent influence on
radical detraction.

(4) Open-Ended Option

The open-end option is highly significant in determining both the continuous and dichotomous
outcome, more so than any of the specified aspect of experience. The act of filling out the open-ended
option itself drops the continuous NPS outcome by over 1 full point. It also contributes an 88.5%
likelihood to the identification as a radical detractor. This confirms the value of this open-ended option
as a pointer to the exact motivations behind radical detraction, which was our initial expectation
when designing the survey. As a result, we expect further value for consumer insight generation from
content analysis on the feedback collected in the open-ended option.

4.2. Second-Wave Data

Table 6 shows the features of 500 randomly selected users of second-wave survey.

Table 6. Participants’ features.

Feature Distribution

NPS
52.2% Promoters
19.8% Passives

28.0% Detractors

Membership status 33.6% Member
66.4% Non-member

New user status
9.0% New user *
91.0% Old user

Gender
57.4% Male

14.2% Female
28.4% Undeclared
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Table 6. Cont.

Feature Distribution

Province of origin

17.0% Jiangsu
15.2% Guangdong

6.2% Sichuan
6.2% Shanghai

52.4% Rest (Declared)
3.0% Undeclared

Age group

5.8% Under 25 years old
8.6% 26–30 years old
8.4% 31–35 years old

10.0% 36–40 years old
10.6% 41–45 years old
10.4% 46–50 years old
7.4% 51–55 years old

6.0% Over 55 years old
32.8% Undeclared

Monthly active days
39.8% 0–10 days
27.2% 11–20 days
32.8% 21–32 days

* New users are identified as accounts created in the preceding month.

4.2.1. Relationship between Intensity of Usage and Overall Experience

For both members and non-members, we observe an upward growth trajectory for r-NPS outcome
along the increase of monthly active days. The result is depicted in Figure 2. This signals that either
a) user experience progressively improves as the user engages in higher volume of usage, and/or
b) users who choose to increase usage have a higher level of satisfaction with the overall experience. In
either case, this indicates the creation of customer loyalty over time.
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4.2.2. Relationship between Membership Status and Overall Experience

According to Hassenzahl’s binary model, the nature of an experience is defined with respect to the
purpose that it serves [40]. Experiences that deliver functional goals are pragmatic, and those which
result in an emotive achievement are hedonic. Membership could be either a hedonic or pragmatic
aspect of experience, depending on whether it is programmed to provide additional functionality
and/or pleasure in service. In our case, membership benefits of the product include access to additional
titles, channels, and free data. Since all these benefits revolve around functional needs, “Member
benefits” is recognized in our framework under the pragmatic group of experiences.

Figure 3 shows the distribution of NPS among members and non-members. One surprising
finding which emerged when we modelled the distributions of NPS score outcomes with respect to
membership status is that there is no clear differentiation between the distributions of NPS outcomes
between members and non-members. In other words, users 1) are having vastly similar levels of
experience be they members or non-members, and secondly 2) have not become more evangelist
of the product after committing to the membership. A two-sample t-test was conducted to test the
equivalence of the means of the member and non-member distributions. The result of this test is t(498)
= 0.361, p > 0.05, which leads us to fail to reject the null hypothesis of mean equivalence from the two
distributions. In addition, we ran a two-sample Kolmogorov-Smirnov test to test the equivalence of
the shapes of the two distributions. We obtained a p-value of 1.000 for the combined two-tailed K-S
test, on which basis we fail to reject the null hypothesis of the equality of the two distributions. In
other words, no significant difference was found between the either the mean or the shape of the NPS
distributions of members and non-members.
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Membership, therefore, appears to be a purely utilitarian transaction in our case. Users’ decisions
to commit to the membership is not triggered by a superior level of experience with the product,
and also does not in itself trigger loyalty.

4.2.3. The Relationship between Intensity of Usage and Salience-Attribution to Aspects of Experience

We hypothesized in Section 4.1 that several aspects of experience have a de-radicalizing effect
on r-NPS outcome. Specifically, there are “Diversity of content”, “member Benefits”, which feature
respectively as the 2nd and 4th aspects in our second-wave survey Q2, and “Content update frequency”,
which was not included in the second-wave questionnaire. This hypothesis gains some support from
the evidence on the correlation that emerged between usage intensity and salience-attribution to certain
aspects of experience modelled using second-wave data.

Several patterns appear after we distributed the detractors’ selections of the aspects of experience
that they would like to see improved most across their respective monthly active days. In Figure 4 we
observe the prevalence of blue dots around the 2nd and 7th aspects “Diversity of content” (61.3% blue)
and “Member benefits” (75% blue), indicating a dominance of mild detractors around these issues,
in contrast to some other aspects such as the 8th “Ease of customer service interaction” (67% red) and
10th “Others” (78% red), which are dominated by the red colors. Table 7 details the corresponding
aspects of experience in Figure 4.
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However, there is little evidence for an existing high level of commitment with users voicing
concerns with “Diversity of content”. If this community has a higher degree of loyalty serving as a
de-radicalizer as we hypothesized, it could be more to do with expectations than current commitment.
In Figure 5, we see a concentration of relatively inactive non-members at the first three pragmatic
aspects. This means that the majority of users who expressed concerns with these aspects, including
“Diversity of content”, are those with little depth of usage and little investment in the product.
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Table 7. Label and corresponding Aspect of experience.

Label Aspect of Experience
User Would Like to See Improved

1 Smoothness of playback

2 Diversity of content

3 Practicality of app functions

4 Aesthetic appeal of interface

5 Ease of use

6 Transparency of transactions

7 Member benefits

8 Ease of customer service interaction

9 Personalized recommendations

10 Others, please specify
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At higher values of monthly active days, salience across the 10 aspects is more evenly distributed
than at the lower ranges, where there is a gravitation towards the pragmatic aspects. This means
that the more mature users are, the more likely they are attentive to hedonic aspects of experience,
and form their NPS outcome decision based on these aspects. Relationship between usage intensity and
salience-attribution is visualized in Figure 5. Table 8 details the corresponding aspects of experience in
Figure 5.
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Table 8. Label and corresponding Aspect of experience.

Label Aspect of Experience
User Would Like to See Improved

1 Smoothness of playback

2 Diversity of content

3 Practicality of app functions

4 Aesthetic appeal of interface

5 Ease of use

6 Transparency of transactions

7 Member benefits

8 Ease of customer service interaction

9 Personalized recommendations

10 Others, please specify

4.3. Transactional NPS Analysis

There are three main observations from the t-NPS results:
First, at each touchpoint, users exhibited vastly similar response behavior, with the interquartile

range placed between 5 and 10, and the highest densities found at the scores of 10, 5, and 1. This same
distribution is also found with the r-NPS survey data. Two of the three touchpoints exhibited the
identical distribution as the r-NPS surveys, with the same interquartile range, density peaks, and the
median found at the score of 9. The persistence of this structure, that is the lack of differentiation
between the response distributions in answer to different prompts, implies the possibility that the
research design itself biased the results towards a certain distribution. For example, the response
prompted by the single likelihood-to-recommend question at a certain touchpoint may not necessarily
represent user experience only at that touchpoint, but could also be diluted by the user’s prior
experience at other touchpoints, thus biasing the t-NPS outcome towards the overall r-NPS score. To
establish the extent of this bias, we need to employ alternative methods of data collection in order to
determine if the t-NPS data collected at each touchpoint faithfully reflect customer experience at that
point in time. Distributions of transactional NPS across 3 touchpoints is visualized in Figure 6.

Second, on average, users have a more negative experience at the membership transaction
touchpoint than the other two. t-NPS outcomes at the membership transaction touchpoint has the
lowest median score at 8, one point lower than the other two. It also has a flatter distribution than the
other two touchpoints, showing a highest share of detractors (36.9%) among the sampled. This shows
the relative deficiency of the quality of service at this touchpoint independent of interference from
memory effects.

Third, the customer service touchpoint appears to generate more polarized experiences under
transient in-situ condition. NPS score outcomes of 52.1% for this touchpoint were either 10 or 0,
compared to 49.7% at video download and 40.1% at membership transaction. Therefore, although
t-NPS evidence for the customer service touchpoint does not show a significantly inferior quality
of service on average, we can suppose that negative experience at this touchpoint is more likely
to be reinforced through the axis of time given the tendency of feedback towards polarities. This
corroborates with our finding in Section 4.1 that customer service interaction has a highly quantitatively
and statistically significant negative relation with relationship NPS outcome among detractors.
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5. Discussion

In this study, we have applied results from three waves of data collection on NPS scores to
generate insights on the drivers of negative user experience. We aimed to identify the most powerful
triggers of detracting behavior and especially those of radical detraction. We found firstly that
the existing management approach equating the size of a user experience issue with its priority is
unwarranted, as the most significant drivers of the degree of detraction appeared to be those with
weaker prevalence among survey outcomes. Second, we identified the most significant triggers
of detraction as three hedonic aspects of experience, respectively “Aesthetic appeal of interface”,
“Transparency of transactions”, and “Ease of customer service interaction”. Among these, we identified
customer service interaction as the most significant trigger of radical detraction. Next, we used user
characteristics data to further study the drivers of user experience. We found that the more mature
users with higher intensity of usage and investment in the product are more likely to be concerned
with hedonic aspects of experiences, whereas the population seeking improvement of the pragmatic
aspects are dominated by relatively inactive non-members. Although members and non-members
differ in their identification of the most salient user experience issues, their NPS distributions show
largely similar patterns, indicating the failure of the membership mechanism as a trigger of loyalty.
Finally, our analysis of transactional NPS data demonstrated an inferior level of user experience upon
membership transaction and polarized experiences at the customer service touchpoint.

Based on our findings, we arrive at the following conclusions for building a sustainable business
model in the digital applications industry. First, developers should pay due attention to hedonic
aspects as long-term shapers of user experience. Past approaches which narrowly focused on the
most frequently reported triggers of dissatisfaction have failed to reveal the true significance of
hedonic aspects in determining user detraction. As our analysis demonstrated, hedonic aspects of
user experience are the most important determinants of the user experience of mature users and are
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the most significant drivers of radical detraction. This shows that to improve on hedonic aspects
of experience is essential to customer retention and building customer loyalty. Second, product
managers cannot rely on the membership scheme as a sustainable customer relationship strategy. As
we found out, the distribution of NPS outcomes of members exhibits little heterogeneity with that of
non-members. Members do not have a higher likelihood of recommending the app to their relatives
and friends, signaling a failure to create customer loyalty simply by drawing financial commitment to
the membership.

Our findings are in congruence with the stream of sustainable user experience design literature
that emphasizes the relation between hedonic pillars of user experience and product longevity, such as
the dimension of integrity in Haines-Gadd’s emotional durability design framework and Nielsen’s
principles for web design [24,37]. On the other hand, we also demonstrated a quantitative method
combining evaluations of r-NPS and t-NPS to assess and implement the idea of a sustainable digital
business model, which was conceptualized in the core tenet “Build for Sustainability” under the
Principles for Digital Development [14]. Our method specifically actionized the set of expectations
under the principles’ framework including partnering with users throughout the product lifecycle,
ensuring user needs are being met, and gathering feedback from users to understand how the business
model could be better sustained [14].

6. Conclusions

A summary of our findings regarding several hypotheses discussed in this paper is given in
Table 9:

Table 9. Summary of findings on hypotheses explored in this paper.

Hypothesis Evidence Support *

Hedonic aspects of user
experience are significant in

shaping the experience of
detractors (Section 4.1)

Both OLS and logistic regressions showed the
statistical and quantitative significance of the

following hedonic aspects in determining the NPS
outcome of detractors: “Aesthetic appeal of

interface”, “Ease of customer service interaction”,
and “Transparency of transactions”

3

User experience improves
proportionately to the volume of

usage (Section 4.2.1)

An overall positive correlation between usage
intensity and NPS outcome was found in both

member and non-member sections
3

There is a gap between paying and
non-paying users in their user

experience (Section 4.2.2)

Although members and non-members show a
different pattern in salience attribution to aspects of
experience that they find most needing improvement,
no significant difference was found between the NPS
distributions or NPS means between members and

non-members

X

Several aspects of experience
“Diversity of content”, “Member
benefits” have a de-radicalizing

effect on r-NPS outcome
(Section 4.2.3)

There is a relatively thin concentration of radical
detractors amid those who took issue with these two
aspects. However, there is no evidence that concur

with our speculation that users who took issues with
these two aspects are more active mature users

on average

†

* 3 Evidence support hypothesis; † Evidence partially support hypothesis; X Evidence does not support hypothesis.
Abbreviations: r-NPS, relationship-NPS.

There are several potential sources of bias that we should consider in future designs of NPS
studies. First, in relation to internal validity, there is a worry about the arbitrariness of the classification
rule for tagging users as promoters, passives and detractors. Within different cultural contexts, users
may perceive the threshold “6” differently, resulting in a potentially erroneous operationalization of
detraction. In the context where we operate, we retain a reasonable doubt that our users’ threshold of
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identification with detraction may fall well below the score of six, which more likely aligns with our
users’ perception of a passive experience. In this case, classification should be adapted with respect to
psychometric evidence on users’ subjective interpretation of each score threshold. Second, the study
suffers from poor external validity due to a 99.15% attrition rate. To correct for this, future design
needs to optimize the channel of delivery to aim for a higher response rate, for stronger representation
of the total user population. Lastly, the aspects of experience we included in our Q2 questionnaires
for the r-NPS surveys could be better specified according to feedback in the open-ended option. In
the responses to the customary option in Q2 that we collected in the first-wave survey, users either
reiterated their dissatisfaction with an already specified aspect of experience and expanded on the
details, or introduced a new aspect that is not found among the 11 specified dimensions. Some
of the prevailing new aspects that users mentioned such as streaming data usage, audio quality,
and limited non-member benefits could be designed into the survey to enable quantitative analysis on
the significance of these aspects.

Author Contributions: Formal analysis, L.F.; methodology, L.F.; supervision, W.W.; writing—original draft, L.F.;
writing—review and editing, W.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Xue, M.; Xu, Z. Application of life cycle assessment on electronic waste management: A review.
Environ. Manag. 2017, 59, 693–707. [CrossRef] [PubMed]

2. Lee, S.; Geum, Y.; Lee, H.; Park, Y. Dynamic and multidimensional measurement of product-service system
(PSS) sustainability: A triple bottom line (TBL)-based system dynamics approach. J. Clean. Prod. 2012, 32,
173–182. [CrossRef]

3. Liu, X.; Jia, H.; Guo, C. Mobile application life cycle characterization via apple app store rank. Proc. Am. Soc.
Inf. Sci. Technol. 2014, 51, 1–4.

4. Localytics 23% of Users Abandon an App after One Use. 2016. Available online: http://info.localytics.com/

blog/23-of-users-abandon-an-app-after-one-use (accessed on 29 September 2019).
5. Feng, L.; Wei, W. An Empirical Study on User Experience Evaluation and Identification of Critical UX Issues.

Sustainability 2019, 11, 2432. [CrossRef]
6. Kujala, S.; Roto, V.; Väänänen-Vainio-Mattila, K.; Karapanos, E.; Sinnelä, A. UX Curve: A method for

evaluating long-term user experience. Interact. Comput. 2011, 23, 473–483. [CrossRef]
7. Hassenzahl, M.; Burmester, M.; Koller, F. AttrakDiff: A questionnaire to measure perceived hedonic and

pragmatic quality. Mensch Comput. 2003, 57, 187–196.
8. Feng, L.; Sun, B.; Wang, K.; Tsai, S.B. An empirical study on the design of digital content products from a big

data perspective. Sustainability 2018, 10, 3092. [CrossRef]
9. Finstad, K. The usability metric for user experience. Interact. Comput. 2010, 22, 323–327. [CrossRef]
10. Brooke, J. SUS-A quick and dirty usability scale. Usability Eval. Ind. 1996, 189, 4–7.
11. Fornell, C.; Johnson, M.D.; Anderson, E.W.; Cha, J.; Bryant, B.E. The American customer satisfaction index:

Nature, purpose, and findings. J. Mark. 1996, 60, 7–18. [CrossRef]
12. Forrester Research. CX Index. Forrester Research. 2019. Available online: https://go.forrester.com/analytics/

cx-index/ (accessed on 16 October 2019).
13. Reichheld, F.F. The one number you need to grow. Harv. Bus. Rev. 2004, 82, 133.
14. Waugaman, A. From principle to practice: Implementing the Principles for Digital Development; Principles

for Digital Development Working Group: Washington, DC, USA, 2016; Volume 4, p. 15. Available
online: https://digitalprinciples.org/wp-content/uploads/From_Principle_to_Practice_v5.pdf (accessed on 16
October 2019).

15. Huang, E.M.; Truong, K.N. Sustainably ours-Situated Sustainability for Mobile Phones. Interactions 2008, 15,
16–19. [CrossRef]

http://dx.doi.org/10.1007/s00267-016-0812-1
http://www.ncbi.nlm.nih.gov/pubmed/28040829
http://dx.doi.org/10.1016/j.jclepro.2012.03.032
http://info.localytics.com/blog/23-of-users-abandon-an-app-after-one-use
http://info.localytics.com/blog/23-of-users-abandon-an-app-after-one-use
http://dx.doi.org/10.3390/su11082432
http://dx.doi.org/10.1016/j.intcom.2011.06.005
http://dx.doi.org/10.3390/su10093092
http://dx.doi.org/10.1016/j.intcom.2010.04.004
http://dx.doi.org/10.2307/1251898
https://go.forrester.com/analytics/cx-index/
https://go.forrester.com/analytics/cx-index/
https://digitalprinciples.org/wp-content/uploads/From_Principle_to_Practice_v5.pdf
http://dx.doi.org/10.1145/1340961.1340966


Sustainability 2020, 12, 1652 22 of 23

16. Pan, Y.; Roedl, D.; Blevis, E.; Thomas, J. Fashion thinking: Fashion practices and sustainable interaction
design. Int. J. Des. 2015, 9, 53–66.

17. Chang, E.C.; Fan, X. More promoters and less detractors: Using generalized ordinal logistic regression to
identify drivers of customer loyalty. Int. J. Mark. Stud. 2013, 5, 12. [CrossRef]

18. Lartey, F.M.; Hargiss, K.; Howard, C. Antecedents of Customer Satisfaction Affecting Broadband Loyalty: An
Implementation of Servqual and NPS®. Int. J. Strateg. Inf. Technol. Appl. IJSITA 2015, 6, 26–41. [CrossRef]

19. Jeske, D.R.; Callanan, T.P.; Gui, L. Identification of Key Drivers of Net Promoter Score Using a Statistical Classification
Model. Efficient Decision Support Systems: Practice and Challenges from Current to Future; InTech: Shanghai,
China, 2011; pp. 145–162.

20. Wilberforce, M.; Poll, S.; Langham, H.; Worden, A.; Challis, D. Measuring the patient experience in community
mental health services for older people: A study of the Net Promoter Score using the Friends and Family
Test in England. Int. J. Geriatr. Psychiatry 2019, 34, 31–37. [CrossRef]

21. Reichheld, F. The Microeconomics of Customer Relationships. MIT Sloan Manag. Rev. 2006, 47, 73.
22. Burnham, T.A.; Wong, J.A. Factors Influencing Successful Net Promoter Score Adoption by a Nonprofit

Organization: A case study of the Boy Scouts of America. Int. Rev. Public Nonprofit Mark. 2018, 15, 475–495.
[CrossRef]

23. Jang, J.H.; Kim, S.W.; Lee, Y.S.; Kim, J. The effects of relationship benefit on relationship quality and store
loyalty from convergence environments—NPS analysis and moderating effects. Electron. Commer. Res. 2013,
13, 291–315. [CrossRef]

24. Haines-Gadd, M.; Chapman, J.; Lloyd, P.; Mason, J.; Aliakseyeu, D. Emotional Durability Design Nine—A
Tool for Product Longevity. Sustainability 2018, 10, 1948. [CrossRef]

25. Hassenzahl, M. The hedonic/pragmatic model of user experience. In Proceedings of the COST294-MAUSE
Affiliated Workshop: Towards A UX Manifesto, Lancaster, UK, 3 September 2007; pp. 10–14.

26. Brooks, L. Defining success: How to implement a successful net promoter program. J. Database Mark. Cust.
Strategy Manag. 2009, 16, 185–188. [CrossRef]

27. McCarney, R.; Warner, J.; Iliffe, S.; Van Haselen, R.; Griffin, M.; Fisher, P. The Hawthorne Effect: A randomised,
controlled trial. BMC Med. Res. Methodol. 2007, 7, 30. [CrossRef] [PubMed]

28. Sauro, J.; Lewis, J.R. Quantifying the User Experience: Practical Statistics for User Research; Morgan Kaufmann:
Burlington, MA, USA, 2016; p. 16.

29. The Difference between Transactional and Relationship NPS (Updated). 2018. Available online: https:
//www.retently.com/blog/transactional-relationship-nps/ (accessed on 14 October 2019).

30. Reis, H.T. Naturalistic Approaches to Studying Social Interaction; Jossey-Bass Inc.: San Francisco, CA, USA, 1983.
31. Burmester, M.; Mast, M.; Jäger, K.; Homans, H. Valence method for formative evaluation of user experience.

In Proceedings of the 8th ACM Conference on Designing Interactive Systems, Aarhus, Denmark, 16–20
August 2010; pp. 364–367.

32. Froehlich, J.; Chen, M.Y.; Consolvo, S.; Harrison, B.; Landay, J.A. MyExperience: A system for in situ tracing
and capturing of user feedback on mobile phones. In Proceedings of the 5th International Conference on
Mobile Systems, Applications and Services, San Juan, Puerto Rico, 13 June 2007; pp. 57–70.

33. Jetter, C.; Gerken, J. A simplified model of user experience for practical application. In Proceedings of the
2nd COST294-MAUSE International Open Workshop: User Experience-Towards A Unified View, NordiCHI
2006, Oslo, Norway, 14–18 October 2006; pp. 106–111.

34. Charkraborty, A. The Aesthetic-Usability Effect: Why Beautiful-Looking Products are Preferred over
Usable-But-not-Beautiful Ones. Medium. 2017. Available online: https://medium.com/@coffeeandjunk/

design-psychology-aesthetic-usability-effect-494ed0f22571 (accessed on 6 November 2019).
35. Redies, C. Combining universal beauty and cultural context in a unifying model of visual aesthetic experience.

Front. Hum. Neurosci. 2015, 9, 218. [CrossRef] [PubMed]
36. Raghavan, P. Raising the Bar on Transparency, Choice and Control in Digital Advertising. GoogleAds.

2019. Available online: https://www.blog.google/products/ads/transparency-choice-and-control-digital-
advertising/ (accessed on 6 November 2019).

37. Nielsen, J. Top 10 Mistakes in Web Design. Nielsen Norman Group. 2011. Available online: https:
//www.nngroup.com/articles/top-10-mistakes-web-design/ (accessed on 6 November 2019).

38. Boeke, M. Using Transparency to Design for Trust. Synap. 2019. Available online: http://journeys.getsynap.
com/using-transparency-to-design-for-trust (accessed on 6 November 2019).

http://dx.doi.org/10.5539/ijms.v5n5p12
http://dx.doi.org/10.4018/IJSITA.2015010103
http://dx.doi.org/10.1002/gps.4978
http://dx.doi.org/10.1007/s12208-018-0210-x
http://dx.doi.org/10.1007/s10660-013-9117-0
http://dx.doi.org/10.3390/su10061948
http://dx.doi.org/10.1057/dbm.2009.20
http://dx.doi.org/10.1186/1471-2288-7-30
http://www.ncbi.nlm.nih.gov/pubmed/17608932
https://www.retently.com/blog/transactional-relationship-nps/
https://www.retently.com/blog/transactional-relationship-nps/
https://medium.com/@coffeeandjunk/design-psychology-aesthetic-usability-effect-494ed0f22571
https://medium.com/@coffeeandjunk/design-psychology-aesthetic-usability-effect-494ed0f22571
http://dx.doi.org/10.3389/fnhum.2015.00218
http://www.ncbi.nlm.nih.gov/pubmed/25972799
https://www.blog.google/products/ads/transparency-choice-and-control-digital-advertising/
https://www.blog.google/products/ads/transparency-choice-and-control-digital-advertising/
https://www.nngroup.com/articles/top-10-mistakes-web-design/
https://www.nngroup.com/articles/top-10-mistakes-web-design/
http://journeys.getsynap.com/using-transparency-to-design-for-trust
http://journeys.getsynap.com/using-transparency-to-design-for-trust


Sustainability 2020, 12, 1652 23 of 23

39. Castrounis, A. Why User Experience and Simplicity Drive Competitive Advantage. InnoArchitech. 2019.
Available online: https://www.innoarchitech.com/blog/why-product-user-experience-design-simplicity-
drive-competitive-advantage (accessed on 6 November 2019).

40. Karapanos, E. User experience over time. In Modeling Users’ Experiences with Interactive Systems; Springer:
Berlin/Heidelberg, Germany, 2013; pp. 57–83.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://www.innoarchitech.com/blog/why-product-user-experience-design-simplicity-drive-competitive-advantage
https://www.innoarchitech.com/blog/why-product-user-experience-design-simplicity-drive-competitive-advantage
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review 
	Data and Methods 
	First Wave of Relationship-NPS Survey Data 
	Second Wave of r-NPS Survey Data with Usage Profiles 
	Transactional-NPS Survey 

	Analysis of Results 
	First-Wave Data 
	Comparing Aspects Driving Continuous NPS Outcome vs. Dichotomous Detraction Outcome 
	The Most Powerful Drivers of Negative Experience 

	Second-Wave Data 
	Relationship between Intensity of Usage and Overall Experience 
	Relationship between Membership Status and Overall Experience 
	The Relationship between Intensity of Usage and Salience-Attribution to Aspects of Experience 

	Transactional NPS Analysis 

	Discussion 
	Conclusions 
	References

