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Abstract. Customer-centric strategies can help startups move towards
successful and sustainable businesses. User eXperience (UX) has been
considered a critical factor in creating value for the customers and users
of startups. Software startups often collect data about the experience
with the product from users. However, obtaining valuable insights to
improve the UX from customer and user information can be challeng-
ing for startup professionals. In this paper, we present a multiple-case
study conducted with Brazilian software startups in which we investi-
gated how these companies deal with customer and user information. To
collect data, we conducted semi-structured interviews and retrospective
meetings with 28 professionals from the four startups. We found that the
startups still need to improve their strategies to leverage customer and
user information insights for continuous product improvement, includ-
ing improving communication channels and adopting metrics to assess
customer value creation and product success. As a result, this study can
motivate startup professionals to reflect on the most efficient practices
for collecting and managing UX information to improve their products
and measure value creation.

Keywords: Software startups · Customer-centric development · User
experience · Customer feedback · Value creation · Case study

1 Introduction

Nowadays, startups have drawn researchers’ attention from different fields due
to their critical role in the global economy [5]. As the key drivers of economic
growth, startups contribute to economic dynamism by intensifying market com-
petition, entrepreneurial behavior, and strategy focused on technological inno-
vation [18]. Startups are broadly defined as human institutions aiming to deliver
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new products or services under extreme uncertainty [33]. Startups differ from
established organizations in searching for a scalable, repeatable, and profitable
business model [2].

Although startups operate in different areas, most are software producers
or use software to manage their activities [6]. A startup should aim for growth
by combining innovation, and market-driven development [22]. However, many
startups go out of business even before reaching product-market fit [7]. Regard-
less of there is no consensus on the clear and distinct definition of a software
startup [14], such companies are known for working under conditions of extreme
uncertainty and suffering from a lack of resources [15]. Time pressure and no
prior operating history are also challenging factors, especially when startups are
dealing with disruptive technology [8,33].

Considering the challenges of innovation and market-driven development,
understanding the customers and users is vital for software startups to reduce
business risks [17]. Customer-centric activities such as getting to know the cus-
tomer and creating solutions for their needs should contribute to value cre-
ation that can lead to business success [2,11]. However, startup teams struggle
to engage users and leverage insightful customer information to improve their
products and services [13,30]. Studies in this field revealed that feedback loops to
customers are slow, and the process of gathering timely and continuous feedback
is still challenging [29].

In the software startup context, researchers have tried to understand better
the obstacles and challenges faced by startup professionals arguing the need for
specific engineering practices [15,17]. Other studies have investigated customer
and user-centered approaches by incorporating User Experience (UX) aspects
to promote value creation for both customers and startup businesses [10,11].
Recently, Saad et al. [25] investigated UX work in software startups and found
that startups have UX concerns related to user demands scarcely explored in the
literature. For instance, they pointed out the following open questions: “How do
startups gather user data even with a lack of resources?”; “How can UX work
contribute to creating value?”; “How are informal UX practices related to the
difficulty in engaging users?”; and “How can users’ data from different sources
provide insightful information for product improvement?”.

Taking into account the challenges and gaps mentioned above, in this study,
we formulated the following research question: How do software startups deal
with UX from customer and user information to improve their products? To
answer this question, we qualitatively explored data collected from four Brazil-
ian software startups at different maturity levels regarding the use of UX prac-
tices and methods. Unlike studies that investigate UX practices mainly in the
early stages [8,9], we investigated startups with already stable products and an
established customer base. By answering our question, we intended to identify
software startups’ primary customer and user information sources, including the
main touchpoints, communication channels, methods, and tools. In addition, we
investigated the main issues software startup professionals face in collecting and
using this information.
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The contribution of this paper is to show four cases and describe what they
do on the perceived UX issues from customer and user information. In addition
to identifying the main touchpoints, we categorized the types of customer and
user information available in the studied startups. This categorization can help
startups grasp the focus of the information to decide which part of the UX design
to use it. Furthermore, the results of this study can motivate software startup
professionals to reflect on the most efficient practices for collecting and managing
UX information to improve their products and measure value creation.

The rest of the paper is organized as follows: Sect. 2 presents the background
and related work about customer and user information and approaches to cus-
tomer value creation. Then, Sect. 3 describes our research methodology, and
Sect. 4 presents the study findings. After that, in Sect. 5, we discuss the results
by answering the research question and pointing out the threats to study validity.
Finally, we conclude the paper in Sect. 6.

2 Background and Related Work

Customer Development [2] and Lean Startup [22] are customer-centric
approaches proposed to help software startups in new business development.
Both approaches emphasize developing and experimenting with real customers
and users by gathering feedback and gauging interest in the product from the
inception phases [3]. By knowing the customers’ demands, startup profession-
als can achieve the product-market fit sooner, reducing the waste of time and
resources [24]. The literature presents several methods for conducting contin-
uous experimentation regarding the elicitation of qualitative and quantitative
customer feedback – e.g., test A/B, analytics, landing pages, interviews, obser-
vation, prototyping, usage data, and support data [3,21].

Customer Experience (CX) and User Experience (UX) are other innovation-
driven strategies for developing solutions focused on delivering a good user expe-
rience [27]. CX examines the whole customer journey and experiences across
several systems, products, or services that a company offers across time [16].
UX involves designing the experience of a single interaction that a user has
with a company to perform a task [20]. Despite dealing with different levels of
interactions, both strategies put customers and users at the center of developing
products and services to provide better experiences and value while increasing
profits [27].

The customer journey can involve many touchpoints with the company. A
customer touchpoint is any interaction point where companies and customers
exchange information about their product, brand, business, or service using dif-
ferent channels [4]. These channels are where the interactions take place – e.g.,
phone, email, chat, social media, and website. Nowadays, customers interact
with companies through countless touchpoints in multiple channels, resulting
in more complex and difficult-to-manage customer journeys [12]. Based on cus-
tomer interaction and feedback mechanisms observed in a multiple-case study,
Sauvola et al. [29] introduced the ‘customer touchpoint model’ that provides an
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overall understanding of the customer touchpoints and feedback data collection.
Additionally, the authors highlighted some challenges to customer-centric soft-
ware development, such as (1) a lack of systematic ways to collect, analyze and
incorporate customer data into the product development process; (2) indirect
access to end-users; (3) a lack of understanding of the reasons behind customer
requirements; and (4) a lack of continuous validation with customers.

Value creation through UX practices has been pointed out as a differentia-
tion strategy that can enable startups to minimize uncertainty, reach business
value through differentiation, and expand and grow the customer base [10,11,32].
Customer value creation is the main reason startup professionals engage cus-
tomers and users in the development process. However, few recognize that this
is important to sustain the long-term business model as well [31]. While many
user-centric approaches and methods are available to promote value creation,
startups can face barriers to adopting them besides scarce resources, time pres-
sure, and organizational culture [6,7]. Startup professionals also need to over-
come issues related to the dispersion of customer and user information, lack of
know-how in collecting and interpreting customer feedback and user data [11,31],
and difficulty in identifying metrics to evaluate the customer value creation and
product success [28].

3 Research Method

This study is part of a broader research project that explores how UX work
has been applied in software startups. Acknowledging that UX includes “all
aspects of the interaction between the end-user and the company, its services,
and its products” [19], in this study, we report findings from empirical data
on how startups deal with UX from customer and user information to improve
their products. To achieve our research goal, we performed a multiple-case study
following the guidelines recommended by Runeson and Höst [23].

Case Selection and Description. Our study involved four software startups
located in Brazil. According to Startup Genome’s report [5], Brazilian startups
raised a record-setting $2.7 billion in the second quarter of 2021. The selected
startups were more than five years old; their products were stable, their cus-
tomer base was already established, and they had different maturity levels con-
cerning UX work. For ethical reasons, the names of the products and companies
are omitted. We refer to the startups as A, B, C, and D. A proposal for this
study was previously reviewed and approved by the Ethics Committee in Brazil
(CAAE: 29367020.0.0000.504) at the Federal University of São Carlos. The study
involved 28 startup professionals with different backgrounds and experiences.
Table 1 presents an overview of the characteristics of startups and the roles of
the participants. Our key contacts in each startup are underlined at the bottom
of Table 1.
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Table 1. Overview of startups characteristics and interviewees roles

Startups ID A B C D

Domain Education e-Sport IoT Logistic

Business Model B2B B2C B2B B2B2C

Foundation 2016 2015 2016 2013

# employees 80 70 11 800

# customers/users 250+ schools 180,000 users 30 companies 40,000 users

#participants in interviews 5 7 5 6

#participants in EBTR 5 6 6 –

Roles P1 to P5 P6 to P16 P17 to P22 P23 to P28

Startup A: (P1) Technology Director; (P2) Customer Service; (P3) Full-stack Devel-

oper; (P4) Marketing; (P5) UI Designer. Startup B: (P6) Product Designer Manager;

(P7) UX Designer-1; (P8) UX Designer-2; (P9) Front-end Developer; (P10) Prod-

uct Designer-1; (P11) Product Designer-2; (P12) Product Designer-3; (P13) Product

Designer-4; (P14) Social Media Analyst; (P15) Customer Experience (CX); (P16) Prod-

uct Owner. Startup C: (P17) Chief Technology Officer (CTO)/Founder; (P18) Chief

Executive Officer (CEO)/Founder; (P19) Costumer Success; (P20) Full Stack Developer-

1; (P21) Full Stack Developer-2; (P23) Geophonist (specialist in diagnosing noises)

Startup D: (P24) Designer Director; (P25) Content Designer; (P25) Design Lead-1;

(P26) Product Designer; (P27) UX Strategist; (P28) Design Lead-2

Data Collection. For methodological triangulation in data collection [23], we
conducted semi-structured interviews and applied the evidence-based timeline
retrospective (EBTR) method [1]. EBTR is a method based on the idea of agile
retrospective meetings to support software teams to reflect on their experiences
throughout a project [1]. Software teams typically organize retrospective meet-
ings to improve their processes.

All data collection activities were conducted online using Google Meet. At
least two researchers participated in the interviews and EBTR meetings, leading
the meetings and taking notes. We conducted individual interviews with 23 par-
ticipants from startups A, B, C, and D (see Table 1). The interviews lasted from
30 to 96 min. During the interviews, we asked some semi-structured questions to
obtain information on how UX work was performed in the startups under study.
Some sample questions included: “How is your day-to-day work, and what roles
do you play?”; “Can you give us some examples of work demands that come
to you?”; “What is the work process you follow?”; “What artifacts and tools do
you use in your work?”; “Which professionals do you interact with?”; “Have you
participated in UX design activities?”; “Who are the professionals who have con-
tact with customers and users?”; “Do you have any suggestions to improve UX
work in the company?”. To complement the data collected in the interviews and
clarify issues regarding UX work performed over time, we conducted 3 EBTR
meetings involving 17 professionals from startups A, B, and C (see Table 1). The
EBTR meetings lasted around two hours in each startup.

Data Analysis. The data analyzed included approximately 23 h of transcripts
from interviews and EBTR meetings, researchers’ notes, and information about
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the visual timelines and reflection boards produced during the EBTR meetings.
We analyzed the data gathered following a qualitative approach based on open
coding procedures with three rounds of refinement [26]. To explore the data
for this study, we filtered codes related to existing touchpoints, communication
channels with customers and users, type of information collected, methods and
tools, and any activity involving customers and users. Additionally, we extracted
statements from interviewees about issues related to collecting and using cus-
tomer and user information.

4 Findings

This section presents findings for each startup related to customer and user
information by exploring the existing channels, touchpoints, and how practi-
tioners handle such information, including methods and tools. As mentioned,
the findings of each startup are presented with quotes taken from the transcripts
that related the participants to them (see in Table 1 the participants’ identifica-
tion). We underline the main chunks of text that represent findings to answer
our research question. Table 2 summarizes the main findings about customer
and user information found in each studied startup. As shown in this table, in
addition to identifying the main touchpoints, channels, methods, and tools, we
identified different customer and user information. To support our analysis, we
categorized the identified customer and user information into four types, i.e.,
demands, feedback, usage data, and user profile, which we describe as follows:

– Demands refers to user requests involving bug and incident reporting, issues
impacting users’ experience, and suggestions for new features.

– Feedback refers to formal or informal information collected about reactions to
a product or users’ performance when performing a task, user requirements,
and needs which are used as a basis for improving the product or service.

– Usage data refers to data on usage and user interaction with the product
that can be automatically collected using, for example, experiments such A/B
tests, analytics, and leading pages.

– User profile refers to actual customer and user behavior data, including demo-
graphic characteristics collected through different techniques, such as surveys,
personas, and brand personas.

Startup A. At startup A, we carried out interviews and an EBTR meeting
involving five professionals from the technology, customer service, and market-
ing areas. The tech team, in particular, is small (approx. 10), and they did
not have UX experts when we collected data. The startup’s business model is
mostly Business to Business (B2B). Operating in the education and robotics
market segment, startup As customers are mainly preschools, elementary, and
high schools. Initially, they did not have direct contact with students, only with
the school managers and teachers. However, due to the COVID-19 pandemic,
they quickly adapted their products, to have contact with parents and students.
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Table 2. Summarizing findings about customer and user information.

ID Touchpoints, channels, methods and tools Issues about customer and user information

A Touchpoints: customers’ loyalty team, marketing

team, pedagogical team, sales team.

Channels: email, messaging app, visit to the cus-

tomer.

Methods and tools: ticketing system, surveys,

interviews, market studies, prototypes, log file

analysis, and customer service indicators.

I1 - Startup professionals collect the number of

accesses and control users’ requests but the measure-

ments are not done systematically.

I2 - Although professionals use service indicators to

improve their products, they often do not perform

evaluations and testing with real users.

B Touchpoints: CX team, marketing team, product

and UX team.

Channels: chat, email, and social media (e.g.,

Discord, Twitter, Facebook, Instagram, and

YouTube), community channel.

Methods and tools: ticketing system, automated

measurements, brand personas, marketing tools,

surveys, interviews, prototypes, empathy maps,

personas, and usability testing.

I3 - Startup professionals collect some metrics of

business but still do not take automated measure-

ments focused on continuous product improvement

or quality of user experience.

I4 - They receive a lot of customer feedback from

social media platforms, however, the technology

team still struggles to leverage insightful information

from these platforms to improve their products.

C Touchpoints: customer success and founders

(marketing and sales).

Channels: calls, messaging app, and visit to the

customer.

Methods and tools: ticketing system, informal

interviews (e.g., having coffee with the cus-

tomer), and prototypes.

I5 - Startup professionals struggle to identify needs

that meet and please as many users as possible.

I6 - They recognize the need for mechanisms to mon-

itor user data, manage their tasks, and implement a

product improvement roadmap.

I7 - They conduct unstructured customer interviews

and develop prototypes on an ad hoc basis to gather

requirements or validate ideas.

D Touchpoints: marketing, sales, CX, product

design teams (e.g., UX strategists, product

designers, and brand designers).

Channels: customer service calls, messaging app,

and visit to the customer and users.

Methods and tools: ticketing system, interviews,

surveys, user testing, dashboard with metrics

and indicators, user data collected automatically

from experiments like A/B tests, and user behav-

ior data using HotJar tool.

I8 - Design professionals argued that the collect of

feedback need to be improved.

I9 - To improve their contact with customers and

users, they are mapping all touchpoints and improv-

ing their communication channels.

I10 - Not all product teams collect information about

user behavior.

This contact is mostly through the customer service team, also known as the
customers’ loyalty team.

As a result, they had to enhance the customer service structure to sup-
port a large number of users’ demands: “Now, we are assisting the parents of
the students, which has become a very high demand” (P2). At the time of the
interviews, users’ requests, feedback, and complaints were formalized via email
and registered in a ticketing system that facilitated the management and follow-
up of open issues forwarded to the teams responsible for resolving them. They
also implemented online support for schools via a messaging app. Thus, the
customer service sector is the primary touchpoint of customers and users (i.e.,
students and school staff) with the company, providing support for problems or
questions related to the startup’s software platform. Often, the customer ser-
vice sector engages with users’ pain points by forwarding their suggestions and
ideas to developers for product improvement: “People who usually give us these
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tips are the customer service team because they receive calls and questions [from
users] that become a pain for them... so they talk to us ‘ah, it would be great to
have this feature”’ (P3). Consequently, many improvements have been imple-
mented by direct user suggestion or were identified through customer service
indicators through which the team detects potential problems to be checked by
the technology team. Sometimes, the technology team needs to analyze the log
files to understand the usage issues (e.g., difficulty logging into the platform),
so these customer service indicators are a basis for knowing what really needs
to be improved; however, these indicators are used informally. For instance, the
customer service team usually collects the number of user accesses and controls
so-called problems, but the measurements are not done systematically.

The marketing team is another touchpoint with customers and users. In their
market studies, they usually collect customer information using surveys and
interviews to understand the profile of the target audience and explore content
presentation strategies, for instance. Furthermore, the startup has a pedagogical
team (domain experts) who has close contact with the school staff to discuss
educational content and understand their needs through periodic visits. Gener-
ally, the sales team sells the product a year before it is released: “We design [the
products] using wireframes [...] we discuss internally [to define] the best flow, and
work on the visual identity using high fidelity prototypes [...], then we validate it
with pedagogical advisors from at least two schools [...], and our salesperson sells
[the product] by presenting the high-fidelity prototype [to schools]” (P1). The
development team rarely tests with end users. Most validations and tests are
done internally, mainly with the pedagogical team that uploads the educational
content to the platform they develop. However, they recognize user research’s
importance to ground their design decisions better: “We could have avoided
many troubles, but here the idea is born, we work on the idea, throw it to the
market, and then get the feedback” (P4).

Startup B. At startup B, interviews and the EBTR meeting involved eleven pro-
fessionals from the technology, design, marketing, and CX teams (see Table 1).
The startup’s business model is Business to Customers (B2C). The startup has a
large active users-base (around 180,000 active players). The users are profession-
als and amateur players of electronic sports using video games. There are two
types of players, those who pay to play and those who play using free accounts.
The main touchpoint of users with the company is the CX team, which has a
team of seven professionals. The CX team can receive as many as 33,000 requests
in a day. Most user demands refer to incident reporting, charge-back of payments,
and complaints about players’ toxic behavior. These demands arrive through
different channels (e.g., chat, email, and social media). The user requests are
registered on the help-desk platform through tickets that allow tag classification.
Much users’ information is also collected in an automated way to verify, for exam-
ple, the number of games played in the month, the number of active users, and
subscription payments. However, they still do not take automated measurements
focused on continuous product improvement or quality of user experience.
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In addition, the CX team receives a lot of user feedback through social media
channels (e.g., Discord, Twitter, Facebook). Regarding the amount of feedback
received: “We receive a lot of feedback, but not all of them make sense because
sometimes that [feature] is right and the user does not know how to use it [the
platform]” (P15). Interestingly, the users’ feedback commonly stored in a single
repository is rarely accessed: “We have a channel called ‘Community’, we put
it [users’ feedback information] there, but we don’t know if this is being seen
or not, it’s more a repository.” (P14). However, the technology team still strug-
gles to leverage insightful information from these platforms: “Currently, we don’t
have this [feedback] centralized, this is one of the most difficult processes to track
because there are many channels, you have to check it on Twitter, on Discord,
and verify if someone talked with the player throughout the championship into
Discord support [channel]... So, there is a chance to lose some [relevant] infor-
mation, and our idea is to find a way to centralize all that [users’ feedback]”
(P16).

The marketing team is also an important touchpoint with users, where
a social media analyst (P14) monitors social networks (e.g., Facebook,
Twitter, Instagram, and YouTube) and uses brand personas to target their
marketing campaigns. The marketing team has easy contact with users:
“UX designers think it’s nice to talk to me [because] I can engage peo-
ple inside Discord to answer their surveys” (P14). By using marketing
tools (e.g., push mechanisms and modals), they can easily notify and
engage users for surveys elaborated by the UX team. The UX team has two UX
experts focused on research, design, and evaluation activities involving users.
They have already applied several UX techniques for information gather-
ing and understanding user needs (e.g., brainstorming ideas, mind-maps,
flowcharts, sketches, prototypes, empathy maps, personas, and usability test-
ing.). However, surveys and interviews are the most common techniques used to
gather feedback from users: “[...] within the competition team, they didn’t really
know what we were going to do [...] there was much more doubt than certainty
and many assumptions. So, I sat down with the PO and said ‘why not do a
survey with the LOL players’. And then, he and I drafted some questions [and]
asked the marketing team to help us to publish [the survey] on Twitter [...] We
took the opportunity to understand what they [users] expected from our platform
[...] we received 3,000 responses which opened our eyes, gave the team a great
insight [that] was a big difference for the squad” (P8).

The UX team uses information collected from users to inform their design
decisions that are shared with the development team, who do not have direct
contact with users. The teams’ activities (e.g., technology, design, marketing)
are driven by OKRs (Objective Key Results) centered on what the company
wants to achieve (e.g., increasing competition in games and making it possi-
ble to play championships). Based on these goals, UX designers use informa-
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tion from users to create prototypes that should guide product development and
prioritize their tasks.

Startup C. Startup C is a small company with 11 employees (9 developers, 1
customer success, and 1 domain specialist). The two founders have positions in
the commercial and technical areas. The startup develops B2B products based
on hardware and software for public and private water and gas companies. At
the time of the interviews, they had 30 active contracts with different companies.
The founder/CEO who works in the commercial area (P18) and the professional
in the customer success area (P19) is the main touchpoints of customers with
the company. The commercial contact is mainly with the company’s managers
for contract negotiation and gathering of requirements, while Customer Success
(CS) interacts with professionals who use their product in the field by providing
product support.

Through close contact with users from operational sectors, the CS person
collects a lot of feedback and suggestions for product improvement, which are
reported to the startup’s CEO and CTO: “I collect feedback with them, so I
have notes, I have a list of [improvement suggestions], some of them are even
simple to implement that make a difference, for example, the [option of] deleting
a sample that someone collected, which previously could not be deleted.” (P19).
Although they seek to understand the difficulties of the clients, a concern is to
discern between individual and collective needs: “Because sometimes a customer
is very keen on one thing, but only he is keen on that thing, so we need to talk
among ourselves to understand which needs should go into production as soon
as possible, or not.” (P18).

To manage customer demands, they use a ticket system that allows follow-
up by service indicators. Due to a lack of resources, the startup does not have
UX experts. However, they informally interview their customers to understand
their needs and develop prototypes to validate ideas with them. New features
are usually tested internally with the domain expert and customer success
person who is more familiar with the users’ needs. Nevertheless, they recog-
nize the need to have mechanisms to monitor user data as well as to enhance
the management and prioritization of tasks for implementing product improve-
ments: “We need to create a process to facilitate what we commented earlier
regarding improving the requirements gathering and the prioritization of [users’]
demands” (P18).

Startup D. Startup D develops applications in the logistics and urban mobil-
ity market in the B2B2C (Business to Business to Consumer) model by con-
necting shippers and couriers of goods and documents. The startup’s customers
range from large companies such as e-commerce retailers to small merchants; and
deliveries are made to consumers, which include individuals or companies. This
startup has a high rate of business growth, in fact, it is regarded as a unicorn.
It invests in developing its leaders, which includes hiring and training qualified
teams in different areas. We interviewed six professionals from the design area.
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At that time, the design team had around 34 professionals, and open positions
to hire more design experts.

The company has several touchpoints with customers and users, such as
marketing, sales, CX, and product design teams. In the design team, in par-
ticular, the main touchpoints are UX strategists, product designers, and brand
designers. UX strategists work on discovery activities and exploratory research,
conducting interviews to investigate user needs and exploratory data analysis
to understand market segments. The product designers have contact with the
customers who already use their products (i.e., Delivery App and Shipper App).
Moreover, brand designers have UX knowledge, working on the company’s web-
site design and with the social media audience focused on brand positioning.

The product design team collaborates closely with CX team to resolve
user requests. The CX team uses the ticketing system to manage customer
demands ranging from bug reports to providing feedback and suggestions for
product improvements. The concern for customers extends to all the company’s
services and products: “This is a customer-centric company, where everything
we do has a clear and direct impact on the consumer, so all money invested is
reverted into a positive impact on the life of our customers” (P24). However,
they recognize the need to improve their feedback collection: “We need to listen
to the customer, gather more feedback, and match with the company’s business
strategy, because I believe this will help us not only to further evolve the product
but lead to less pain for those who currently use it, so I see that this is a point that
we urgently need to look at.” (P26). At the time of the interviews, representatives
from the designers, CX, marketing, and sales teams were working together on
an initiative called ‘Customer Voice’ with the aim of mapping all touchpoints
and improving communication channels with customers and users: “[...] there is
a lot of information lost by the company, as many people talk to the customer,
we end up not organizing all this feedback, so we are trying to make it closer”
(P25).

UX strategists have direct contact with users: “The good part of my work
is doing research and going out in the field to talk with our audience who uses
the product all the time [...], talking to them we generate a perception of who
are these people and how they are using [the system]” (P27). In addition to
activities that directly involve users (e.g., interviews, surveys, and user test-
ing), the design team professionals use user data collected automatically, mainly
through experiments carried out together with the data team. Experiments
are performed (1) to validate a new feature ready to go into production with
a specific group of users, (2) to evaluate a validated feature with another group
of users, and (3) to optimize existing features. The data team also creates dash-
boards using metrics and indicators that are requested by the designer team
to deeply investigate emergent issues (e.g., a high loss rate of packages). More-
over, product designers leverage user behavior data collected with the HotJar1

tool to inform their design decisions: “I particularly like to analyze how cus-
tomers have used some components that we have been working on within our

1 https://www.hotjar.com/.
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platform [...] this has helped us understand [for example] how they use the search
component and, if they use it [...] to try slightly improve search performance”
(P27).

5 Discussion

5.1 How Do Software Startups Deal with UX from Customer
and User Information to Improve Their Products?

As aforementioned, we categorized the customer and user information as
demands, feedback, usage data, and user profile (see Sect. 4). When analyzing
our findings, we found that many users’ demands come through support ser-
vice channels (e.g., emails, calls, chats, and social media). User demands range
from bug reports and usability issues to requests for new features. Regarding
touchpoints, all startups, regardless of size, have a customer service structure
under different names, for example, customers’ loyalty (in startup A), customer
experience (in startups C and D), and customer success (in startup C).

In all studied cases, the primary touchpoint with the customer and users
is the customer service teams. This type of contact from customer-to-company
makes startups more reactive when responding to customer and user demands.
Customer and user feedback is collected for different purposes. Marketing and
sales teams collect feedback primarily for market studies, customer satisfaction
surveys, and customer requirements elicitation. Customer service teams receive
feedback from users, especially on product defects and suggestions for new fea-
tures. When the startup has UX experts (e.g., startups B and D), the collection
of feedback and user research is mainly carried out with interviews and surveys in
a more structured way during product discovery activities. Startups that do not
have a UX team (e.g., startups A and C) conduct informal interviews with users
in an ad-hoc manner, mainly to validate ideas. As the startup grows, acquires
financial resources, and hires more people (e.g., startups B and D), professionals
are more likely to efficiently explore user data collected automatically, such as
from experimentation with A/B testing, analytics, and log files. Usage data is
collected and analyzed primarily to validate new features and discover points for
improvement. The collection of user profiles using brand personas is mainly con-
ducted by the marketing team to direct marketing campaigns and define content
strategy.

A lack of systematic ways to collect, analyze, and incorporate customer data
into the product development process is an issue reported in the literature [29].
In our study, we also encountered this issue mainly with startups with fewer
resources and a lack of UX experts, i.e., startups A and C. In more mature star-
tups in terms of UX work (i.e., startup D), we found that collecting and incor-
porating customer and user information in the product development process is
more common. In addition, they use experiments with customers for continu-
ous of new features and optimization of in-use features. Even so, professionals
from startup D reported the need to improve communication channels with the
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customers and users (e.g., the Customer Voice program) and increase the user
research activities to provide insights for continuous product improvement.

The customer service teams are the main touchpoints with customers and
users of the startups. Especially startups with a large base of users can receive
hundreds to thousands of requests daily. These startups also reported issues
related to the dispersion of customer and user information, as mentioned in the
literature [11,31]. In startup B, for example, they cannot take advantage of user
data that is scattered across different communication channels with users. On the
other hand, in startup D, which has more resources, a team specializing in data
analysis supports UX professionals in exploring data from CX to understand
user demands.

Regarding the difficulty of identifying metrics for evaluating customer value
and product success [28], we found that this issue also extends to almost all the
startups studied. In startups A, B, and C, professionals informally use customer
service indicators to guide their actions for product improvement. However, most
measurements are restricted to business metrics. For instance, Startup B’s pro-
fessionals still do not collect metrics focused on product or UX quality, as at
startup D. A product designer at startup D told us that they usually collect
data and analyze user behavior to measure the UX improvements and customer
value. Conversely, this practice seems to be a particular need for some profes-
sionals of this startup, not always adopted by other teams.

5.2 Threats to Validity

We discuss the study validity with internal validity, construct validity, exter-
nal validity, and reliability as proposed by Runeson and Höst [23]. For internal
validity, to increase the precision of our study, we have adopted a methodologi-
cal triangulation in data collection using two different methods (i.e., interviews
and EBTR meetings). Moreover, this study involved various professionals from
each startup with different backgrounds and expertise to gain different perspec-
tives. For construct validity, at least two researchers participated in preparing
the interview scripts, the data collection sessions, and the transcription of the
video recordings. The data analysis was conducted incrementally with the par-
ticipation of all the authors in different steps. All authors intensively discussed
the results at all stages. For external validity, the data collected on four startup
contexts allowed us to obtain a degree of abstraction about the common UX
issues for distinct scenarios. However, we understand that there are contextual
factors of startups that can affect our study. We do not rule out the need to
conduct the same case study on other startups in future work. For reliability,
more than one researcher conducted data analysis at each stage. We recorded
the data collection on video; however, all data were transcribed to text, thus
avoiding different interpretations for the researchers involved in creating and
refining the codes.
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6 Conclusions and Future Work

In addition to identifying the main touchpoints, this study contributes by clas-
sifying the types of customer and user information available in the studied star-
tups. We found that the primary touchpoint of customers and users with the
companies studied is the customer service area (i.e., CX, customer success, or
customer loyalty). B2C startups generally have a large customer base and receive
much user feedback and demands through several different channels (e.g., emails,
chats, and social media). Next, we summarize the lessons learned about our find-
ings according to characteristics related to the UX work carried out in the studied
startups by answering the research question about how software startups deal
with UX from customer and user information to improve their products:

– In startups where UX work is performed in an ad-hoc manner and without
the support of UX experts (i.e., startups A and C), professionals handle cus-
tomer and user information reactively. Often, startup professionals improve
their products on demand of customers and users, i.e., by responding to users’
complaints and needs that arrive from the customer service area. UX issues
are usually caught after features launch, as they are not user-tested through-
out development. In these contexts, UX-related issues gleaned from actual
users or informed by usage data are not part of the product development and
improvement roadmap.

– In the startup where UX work was recently incorporated into product devel-
opment with the support of UX experts (i.e., startup B), customer and user
information is leveraged reactively and proactively for product improvement.
However, the UX team is small, and these professionals need the collabora-
tion of professionals from different areas to participate in UX design activities
and to promote user engagement in their research. In addition, practitioners
recognize the need to better leverage user information for product improve-
ment, including defining UX metrics to support their decisions. Nevertheless,
multiple touchpoints with users and unstructured information spread across
different channels hampered identifying valuable insights and main points for
improvement.

– In the startup where UX work is already institutionalized and its value is
widely recognized (i.e., startup D), customer and user information is better
leveraged to understand market segments and user behaviour to propose new
features and understand user pains to improve their interaction with the
product. The product and design team is large and has various UX experts.
The UX work is expanding to collaborate with other areas in the company
through the voice of the customer program, seeking to identify all touchpoints
to improve communication with customers and users.

The results of this study can motivate software startups to reflect on how they
collect and manage UX information. By knowing how to deal with this informa-
tion, startup professionals will be able to use it more efficiently to improve the
UX of their products by focusing on delivering customer value and product suc-
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cess. Future work may investigate effective mechanisms to measure the customer
and user value achieved through UX work.
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