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Abstract. Agile software teams focus on achieving a working product as fast as
possible. This, however, is often accomplished to the detriment of user-centered
design principles. Although several tools have been developed that enable agile
teams to implement empathic designs in their projects, literature indicates that
user experience designers struggle to influence software development teams,
while developers find it challenging to collaborate with designers and remain-
ing agile. This study serves to identify critical success factors (CSF) for the im-
plementation of empathic design in agile software development teams. An in-
terpretive case study was performed on an agile software development team to
identify these CSF for implementing empathic design. This study found that
client buy in, and the implementation of a hybrid agile method are important to
the success of implementing empathic design.
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1 Introduction

The core of agile software development is its ability to respond fast to any changes in
the software development environment. Developers that use agile development meth-
odologies seek to gain knowledge from the existence of the product, thus the need to
fail fast so that faults in the product can be identified and improved upon [1]. Agile
software development focuses more on producing functional software rather than on
documentation and processes [1-4].

Praised for its lightweight, fast-moving pace, agile teams produced software in it-
erative releases as opposed to publishing it once the entire system was fully functional
[1-3, 5]. Each mini release needs to be a stable version of the software where more
features can be built. These mini releases are usually done in short sprint cycles dur-
ing which the development team focuses on releasing new features in each sprint [1,
3].

Unfortunately, end users are often not part of the development process or are in-
volved in unrealistic and unsustainable ways such as acting as “site end users” or end-
user representatives [4, 6].

Expected end users, or users that fall within the same demographic as the expected
end users can be interviewed in focus groups or individually. During these sessions
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the UX researcher may ask the participants to perform card sorting exercises, partici-
patory design exercises and usability tests on any existing software. Rigorous user-
centred methods of field investigation can be time consuming, a stark contrast to the
fast paced, quick release standards of the agile process [4, 7].

User-centred design (UCD) is a design philosophy that emphasises the user’s needs
throughout the development process [8]. The core principle involves that the intended
end user is consulted continuously throughout the product life cycle, using the above-
mentioned user-centred methods of field investigation. UX designers use UCD, aim-
ing to identify and document as much of the requirements beforehand as possible,
allowing for a holistic view of the environment in which the product functions so that
a useful solution can be created [9]. Once a product has been released, field research
is conducted by observing how users interact with the product, whereafter changes are
made to increase the accessibility of the product. Alterations to the design of the
product, based on the feedback received from conducting field research, are intro-
duced in iterative stage [4, 8], and design translations must be facilitated between
designers and developers to ensure that developers understand the reasons for the
alterations.

Several techniques have been created that help to facilitate empathy during the de-
sign process, such as user-centred design, human-centred design, co-design (Co-D)
and participatory design (PD) [10]. These design techniques enable empathic design
by allowing the designer to take the user's perspective and practice cognitive empathy.
Designers are encouraged to envision the user’s thoughts, feelings, and needs to iden-
tify the requirements of the software solutions [10].

Although these techniques are well established for designers, there seems to be a
lack of methods for enhancing empathy towards the end user in the workplace in gen-
eral [11]. The goal of design is to create a useful product for the intended user; the
extent of the design's success can only be proven by the users themselves [11, 12].
The use of design thinking allows for creating a technically viable software project
that meets the user's overall expectation while remaining economically feasible to
execute [13]. This paper asks the main research question: What are the Critical Suc-
cess Factors for implementing empathic design in an agile software development
environment?

In section 2, a literature review on software methodologies, user experience design,
empathic design and aligning empathic design with agile are discussed. Section 3 the
research methodology followed in this study is described followed by the research
findings and conclusion in Sections 4 and 5 respectively.

2 Literature review

2.1  Software Development Methodologies

There are several Software Development Life Cycle (SDLC) models that are used to
manage the phases of development such as planning, analysis and implementation.
Two of the SDLC models that are relevant to this research paper are the Waterfall and
Agile methodologies.



The Waterfall method consists of the sequential development of software, where
the output of a previous phase will serve as input for future phases [14-16]. Each
phase of the development process must be completed before the next phase of devel-
opment can begin. The Waterfall method is the most traditional project management
methodology that allows team members to work linearly towards an end-goal. Every
member of the team has a set goal to achieve; and the estimations and expectations do
not change over time [14]. Testing is only carried out once the software has been fully
developed, which causes defects to be detected very late in the software life cycle
[15].

Agile software methodologies were developed to respond quickly to the ever-
changing environment in which software is created [2, 14, 17-19]. Although agile is
highly compatible with user-centred design techniques, the focus on creating usable
products usually diminishes throughout the project timeline, and the focus is shifted
towards producing working versions of the product as quickly as possible [2, 3, 8, 20,
21]. The Agile methodology’s iterative and incremental approach allows for effective
system requirements management and aligning the product with customer needs [19,
21, 22].

Faced with the benefits and challenges of both agile and the waterfall methodolo-
gy, software teams have recently started implementing a hybrid agile methodology
[21, 23, 24]. Hybrid agile promotes the combination of plan-based development mod-
els such as the waterfall methodology, with the agile software development method-
ology. This method provides a range of benefits including improved project quality,
faster time to market and better resource allocation accuracy due to better workload
estimation [21, 23].

2.2 User experience (UX) and User-Centred design (UCD)

User experience is defined in 1SO 9241-210 as ‘a person’s perceptions and responses
that result from the use or anticipated use of a product, system or service’ [18].
Hinderks, et al. [18] conclude that the user experience is thus a holistic concept that
encompasses the physical, emotional, and cognitive reactions a user has when inter-
acting with a product. This experience can happen before, during or after the use of
the product.

User-centeredness or user-centred design is a design practice where designers fol-
low a process of focusing on usability, user goals and desires throughout the devel-
opment stages of the software, as well as later during the system life cycle [2, 25, 26].
User-centred design is defined as an approach for developing interactive systems to
make a product usable and useful, with a particular focus on the user to understand
their experiences and requirements [27]. It highlights the need to understand the hu-
man factors and usability techniques when developing software.

User experience (UX) designers fulfil a range of roles in the product development
and design process. Their influence ranges from conducting user research, creating
prototypes, designing user interfaces, and even specialising in how users interact with
company copy (content created by a company to increase brand awareness that is
meant to persuade customers to act). UX designers usually practice UCD as it is the



most effective way to design products that satisfy all the user’s needs while also being
delightful to use [28]. UX designers intend to empathise with users in various ways,
such as through user interviews, observations, and personas. Personas are fictional
characters that embody the characteristics and traits of the intended end user that al-
lows designers to design products that are more aligned with the user’s goals and
needs [25].

2.3 Emphatic Design

Empathy is widely researched in many fields, each focusing on different aspects of
the broader term. Empathy is defined as “the ability to understand the feeling of oth-
ers” [29]. Empathy aims to construct a mutual understanding of how a person per-
ceives an experience [11]. Empathy has a critical impact on design thinking [43].
Kouprie and Visser [30] argue that by using empathy as a core part of the design pro-
cess, the designer is moved away from solving rational issues and focuses more on
solving for personal experience and user context. Perspective taking is a skill that
designers need to enhance to create delightful, impactful and valuable products [10,
31]. Empathy should become part of an organisation’s knowledge construction as
empathetic insights can be gained from interactions with people regarding the tech-
nology used, knowledge about user needs, user language, cultural symbols etc. De-
signers and developers should learn to adjust their own perspectives in favour of the
perspective of the user [11, 26].

Designers use different tools to increase empathy with the user while designing.
These tools include the use of personas, which allow designers to empathise with
fictional characters, similar to how a reader would empathise with characters in a
storybook [25].

2.4 Aligning User centred design and Software development

Due to the functioning of each role, designers and developers look at problems from
different perspectives. UCD aims to produce the whole user experience while devel-
opers divide the work into smaller releases [22]. UCD works with a more holistic
view, whereas developers break down problems into modular sections. This causes a
disjoint between the mentalities of designers and developers that are extremely diffi-
cult to manage [9, 26, 28].

Designers often perform the role of producing ad-hoc solutions, reviewing and giv-
ing feedback on products etc., the primary measure of success being “working soft-
ware”. This can cause strain on the relationship between developers and designers
[28]. Studies have shown that there is a substantial misalignment of attitudes and
work practices between developers and designers, and successful cooperation be-
tween these two roles ties in strongly with the organisational culture and standard
decision-making process used by the organisation [26, 28]. Elsbach and Stigliani [32]
found that organisations that successfully implement design thinking tools usually
include collaboration across teams from different departments, including marketing.



Often in agile spaces, UCD is only considered at the later stages of development or
during the testing of the software [2, 26]. It was found that in agile software develop-
ment methods, sprints became too short if user testing and usability testing increased
[33].

Several researchers suggest a dual-track agile software development method. Using
this method, UX designers work one sprint ahead of developers to ensure the designs
are within the scope and that validated designs are delivered to the development team
so that a tangible form of the proposed solution can be developed [3, 9, 33, 34]. The
problem with this approach is that a single sprint usually does not allow the designer
to understand the features they are addressing in the context of the business [20, 28].
Ideally, the UX team should conduct small-scale user acceptance tests throughout the
development process to ensure that any change made to the designs during the devel-
opment process still fits the user’s expectations [34].

It is thus essential for development teams to have regular alignment meetings to
ensure that the designs align with development capacity while still ensuring that the
user’s needs will be met [9, 28]. It is also critical in the UX process for a diverse
group to evaluate the consequences of the suggested solution from their perspective
and skillset to ensure that the team is aligned to achieve the end goal [9, 28].

2.5  Challenges between agile methodologies and user experience

The adoption of agile methodology has repercussions on usability as it prefers a min-
imalistic, “address it as it happens” approach over an in-depth analysis of the user
requirements [4, 22].

The problem with the practices mentioned above is that it does not cater to cases
where integration does not occur constantly or occurs unpredictably. It also does not
consider that agile teams rarely follow the methodologies accurately in the practice [4,
22]. Usability designers that are fully integrated with the development team may lose
track of the UX goals and the mere presence of a UX designer in meetings and plan-
ning sessions may not be enough to ensure adequate thought is given to the user expe-
rience [4].

Studies found that in Agile organisation UX design does not receive the necessary
support and UX designers often not part of the development team, but are responsible
for delivering designs for multiple development teams, reducing their effectiveness
and efficiency [18, 26]. The most commonly used usability methods in agile software
development environments include: heuristic evaluations, fast prototyping, individual
inquiry and formal tests [18].

At the pace that agile teams need to release new features to the existing software,
there is often not enough time to do adequate user testing [8, 18, 34]. There are often
not enough pieces of the puzzle to effectively test a feature during a sprint, and user
tests are often moved back to the end of the project. At this point, it is far too late for
the UX researcher’s findings to have any measurable impact on the feature being
released and is often only added to later sprints and, in some cases, never addressed
[34].



Agile teams are often averse to documentation since it is such a people-focused
development methodology that prefers just-in-time requirement solicitations over in-
depth investigations [4, 22, 35]. In the development team's fast-paced, product deliv-
ery mindset, documentation is often left on the back burner, then only appreciated
when system maintenance needs to be done [14, 21, 35].

3 Methodology

The research philosophy implemented for this study was interpretivism, as it aims to
explain the views and experiences of a group of people within a specific social set-
ting. A qualitative research method was used to for data collection as it allows for the
analysis of social phenomena and the collection of non-numeric data. An interpretive
case study was conducted to gain an in-depth understanding of the agile organisation
that was analysed. Twenty-one participants were chosen for this case study based on
their relevance to the study through the selective sampling method, and data was col-
lected by conducting semi-structured interviews with the selected participants. A the-
matic analysis is used to identify common themes and patterns within the qualitative
data that was collected. Data was collected from Organisation X.

Organisation X is a small to medium software development company that offers
analysis and design of a system and the development and maintenance of systems.
The organisation employs a variety of roles from software developers, information
designers, user experience designers, business analysts and project managers. The
organisation works with various clients on various projects, each with a unique user
base and system requirements.

4 Research Findings

The data collected was thematically analysed to assist to answer the research ques-
tions. Five types of challenges were identified, communication challenges, project
constraints challenges, developer challenges, process challenges and design challeng-
es. The agile principles that impede the implementation of empathic design were iden-
tified, and a list of critical success factors that were suggested by the interviewees
were summarised. The themes and their subthemes are visually represented in Figure

1.
Themes

Challenges Faced by employees in their-\ fngile principles that impede Potential Success
agile software teams j \ empathic design factors
I
Communication ( Project Constraint ( Developer Process \ Design
challenges \__ Challenges \_ Challenges Challenges Challenges

People and

\_communication JI

Fig. 1. Codes and related themes from interviews



4.1  Challenges faced by the Interviewees in their Agile Teams

The challenges faced by the interviewees were divided into five subgroups, namely:
Communication challenges, Project constraints, Challenges faced by developers, Pro-
cess challenges, and Design challenges.

Communication Challenges. In the communications challenge category, one of the
biggest challenges faced by the interviewees in terms of implementing empathic de-
sign was client buy in. Clients tended to value the output of development higher than
the process of designing empathic software. One of the developers that were inter-
viewed, when referring to why their client does not buy into the design process on
their project, stated that ..."business does not necessarily see the value in a certain
feature being developed in a one way or a different way". One of the design team
leads stated that they try to persuade their client that ... "It's actually wasting your
money to try and build a system where you don't keep the user in mind." This aligns
with findings by Bongiovanni and Louis [36] that found that the language used by
designers and consultants differ and affect the buy in from clients. This is also in con-
tradiction to agile principle: “Build projects around motivated individuals. Give them
the environment and support they need and trust them to get the job done” as creates a
barrier for designers to perform their work effectively.

Another challenge with implementing empathic design is the cost associated with
user testing and the availability of user representative to test the software’s usability.
Clients are often unwilling to pay for recruitment of users for either virtual or in per-
son user tests. As stated by one of the design team leads ... “they struggled to allocate
a budget, or a good enough budget to adequately do user testing”. It is both costly and
time consuming and clients often do not understand the value of implementing a
proper UX process or do not have the resources to fund them. A design team lead
mentioned ... "Many clients think that they understand what UX means, but then
aren't willing to pay for what UX actually is." Lermen, et al. [37] found that although
preincubated startups implement a variety of qualitative UX methods, there is often a
lack of quantitative feedback from users. They found that the higher the maturity of
the organisation the higher the need for more agile UX practises are required to col-
lect feedback form a user base [37].

Interviewees found the facilitation of communication between different stakehold-
ers due to client availability challenging. The agile manifesto promotes customer
collaboration over contract negotiations since it ensures the development team is
aligned with the customer’s needs, but this is difficult to facilitate when clients are not
available to provide feedback. Clients often are unsure of what they need and do not
have a clear idea of the requirements of their product [38]. Clients may provide inad-
equate requirements to the business analysts or designers which can remain a problem
all the way through to the development stage if regular alignment meetings are not
held with the relevant stakeholders. Regular alignment meetings would mediate the
challenges of communicating project constraints and help to manage the clients’ ex-
pectations.



One agile core principle state that “Working software over comprehensive docu-
mentation” while some participants stated that the management of knowledge through
effective APl documentation and light requirements documentation mitigates the
challenge of being dependant on individuals for project progress. Requirements tend
to get miscommunicated if there are several points people between the customer and
the developer, and with that Agile promotes light documentation, many teams tend to
forgo the proper documentation of requirements for verbal communication. Accord-
ing to Alvarez, et al. [38] it is essential that requirements are properly documented in
order to anticipate and control any changes in the requirements that may arise during
the course of the project.

During large projects it is often difficult to get representative form each stakehold-
er group as a dedicated member of the project team and often with government related
projects interactions with the client are few and far between. This issue can be intensi-
fied by the proximity of the client to the software team as it is not always feasible to
visit the client on sight to observe the end user or to demo to the client. According to
Zamani and Pouloudi [39], distance inhibits shared understanding between members
of a team and between a client and the software provider. Proximity enables more
frequent interactions and allows for more effective communication [39].

Project constraints. The biggest challenge related to project constraints challenges
with project budget. Often provision is not made in the budget to include design pro-
cesses, or a project has a fixed cost and thus has limited allocated time and resources
to create user centred products. In cases where organisations have insufficient budget
for extensive and in depth design processes, literature suggest the use of agile UX
[37]. Agile UX implement a combination of design thinking, lean startup and lean UX
to encourage innovation and delivering value to users [37]. Another challenge that
was discussed related to the availability of testers. In SME’s there are often a limited
number of testers employed in the organisation and their time needs to be distributed
between all the active projects. Because of the fast pace of agile it is often difficult for
these testers to adequately test the product before the next phase of the project is initi-
ated. Saeeda, et al. [40] found that the four main challenges faced with testing in large
scale agile projects were a lack of system testing, a lack of acceptance testing, a lack
of regression testing and a lack of integration testing. Because clients value time to
market the team often is not given the opportunity to pilot test the product before it is
released into production. Since the business analysis and design phase of the SDLC is
often short this may cause edge cases that were not catered for during development to
become prevalent only once the product is being implemented. Clients often do not do
user acceptance testing due to a restriction on resources [40].

Challenges faced by developers. Developers indicated that time and budget con-
straints were to major factors that impact their work. This correlates with a model
known as the agile triangle. The three dimensions of the agile triangle consists of
value, quality and constrains [41]. This fell into the category of project constraints.
According to Kothuru Chinnadurai [41] value should remain a fixed goal while the



constraints are changed throughout the project life cycle to maximise the value output.
The budget constraints the developers experienced often affected the amount of time
they were allowed to spend on certain features. This correlates with findings by
Saeeda, et al. [40] finding that due to strict deadlines and a lack of resources develop-
ers often skip important processes to stick to project timelines. This could be due to
the project being a fixed cost project or the client not buying in to the implementation
of user centred design processes. This interlinks with the time constraints experienced
by developers, as often spending time to improve a feature for the sake of the user
experience was not feasible due to timelines and budget constraints.

Process Challenges. The biggest process challenge faced by interviewees related to
the fast pace of agile. Designers found it difficult to effectively empathise with the
user, define the needs and requirements, ideate on a variation of potential solutions,
create designs and working prototypes as well as validating their assumptions through
user testing while following the agile method. Designers also found it difficult to
communicate the bigger picture of the project to developers if the project had not yet
been effectively scoped out and analysed. Persson, et al. [4] explained on how UX
design and software development processes can be adjusted to maintain quality and
agility, a UX designer indicated that it is extremely difficult to create wireframes once
the development phase has begun, as analytics and due diligence disappears, and the
design team loses track and overview of the work that they are doing. Thus, the fast
pace at which agile requires sprints to be completed is not an effective project man-
agement method for the design phase of a project.

Design Challenges. There are often requirement changes at a late stage of the SDLC,
making is difficult for the project to remain user centred while meeting timelines.
Developers may also sometimes implement changes to the designs without consulting
the designers once requirement change are requested. This does adhere to the agile
manifesto value stating “Respond to changes rather than following a plan” however
this makes it difficult to ensure the minimum level of user experience is maintained
throughout. Persson, et al. [4] suggests that designers need to take on an active role of
reviewing the implementation of their designs during the development phase.

Agile Principles that impede empathic design. The biggest principle of agile that
impedes empathic design, as mentioned by 12 of the interviewees, is the speed at
which software needs to be developed as it does not allow time to complete rigorous
research. Speed is also an inhibitor of creative design thinking, as a design lead indi-
cated "I found designers often a bit slower than dev in terms of when the actual agile
side of things". According to a study done by Acar, et al. [42] constraints can benefit
creativity as proven by numerous startups where input constraints (time, money etc),
output constraints (customer feedback) and process constraints (daily stand-up’s) can
increase creative performance but that the creative process faces challenges after a
constraint threshold has been reached. The goal is thus to identify the optimal level of
constraints that will not inhibit the creative process and allow for innovation [42].



The interviewees commented that the design processes followed by Organisation X
followed more of a Waterfall approach during the design phase. Meaning the entire
project is scoped out and designed before moving on to the development phase. Ac-
cording to Stepanova [9] this is known as the “design-agency” model and describes
this model as ineffective due to the heavy documentation handover. This can be miti-
gated by implementing a hybrid agile approach that allows the design team to conduct
the design phase of the SDLC following the waterfall method, then switching over to
agile once the development phase is reached.

The interviewees argue that to properly address the problem, the entire solution
must be scoped out to cater for all situations and user stories. This allows them to
have a holistic view of the problem [9]. Understanding the entire system allows the
designers and business analysts to better fulfil their role as developer support during
the development phase. The design team has overcome the “heavy documentation
handover” by breaking the designs up into “Dev packages” that consists of enough
work to fill a sprint, complete with handover notes and requirement explanations.
This corresponds with the regular alignment meetings recommended by literature that
allows for better quality Ul development [9, 33, 34]. It is also recommended that de-
signers should regularly have stand-ups, retrospectives, and sprint planning sessions
with the development team as well as ad-hoc meetings to discuss any shortcomings
that was noticed in the designs [9, 33, 34].

Recommendations. After an analysis of the themes that were prominently mentioned
in the interviews the following recommendations can be made:

o [fan Agile software team is experiencing a lack of client buy in with regards to UX
design, it is recommended that the team take on a Lean UX approach. This way the
team can maintain a minimal level of usability in the product that they are creating.

e Make use of heuristic reviews and rely on the design team’s expert knowledge of
the design principles if there are strict budget constraints such as a fixed cost pro-
ject or if it is difficult to find users to perform user tests.

o If it is difficult to find expected end user to perform user tests with, use readily
available people in the team’s vicinity. This includes friends and family, as well as
colleges. It is better to test with some users than to not test at all. The data gathered
from such tests must be analysed with the knowledge that the tester sample does
not perfectly match the target user group.

e Maintain light documentation to minimise the dependency on a small group of
individuals who possess a large portion of the knowledge on a project. Team mem-
bers may get sick or leave the company, or the team might expand, in which case
new team members need to be onboarded and it is thus important to have a single
source of truth from which to reference.

o Create sustainable APl documentations and useful code comments. This allows
new members to be onboarded with ease.

o Designers should create hand over documents for developers that are easy to con-
sume. These “Dev Packages” should contain in depth information on the features



that were selected to be worked on in the upcoming sprint. The documentation
should be maintained if any changes are made during the sprint.

Critical Success Factors. The biggest success factor that was identified during the
interview process is the flexibility of Organisation X in the application of its agile
principles to fit with the needs of their clients. This Hybrid Agile project management
approach allows them to incorporate the strengths of both agile and waterfall into
their projects. According to Adelakun, et al. [43] some of the advantages of Hybrid
Agile include adaptability, developer happiness, increased product quality and early
defect detection. Adelakun, et al. [43] also emphasises the usage of Hybrid Agile
based on client preference.

Similar to the findings in our interviews, Adelakun, et al. [43] advocates strongly
for adequate documentation to be done. While literature encourages minimal docu-
mentation [44-46], the design team at Organisation X found that light documentation
is needed to avoid dependency on single individuals that are the sole owner of
knowledge. The design team make developer handover files with in-depth explana-
tions next to the high-fidelity designs to minimise the locations in which developers
need to go searching for information. The development team documents all endpoints
that have been created so that sustainable development can take place.

It is critical for the implementation of empathic design that all members of the
software development team imitate the user at some level. This enables the team
members to take on more of an observational role before they switch to the problem-
solving role. This allows for the creation of more pleasurable and impactful products
[10].

Organisation X implements Lean UX in low budget fixed cost projects, maintains a
minimal level of usability through the practise of heuristic evaluations and following
design principles. This is also Implemented when a project lacks the buy in from a
customer to implement the full UX design process. According to Alhammad and
Moreno [47] Lean UX has a lightweight nature that follows iterative processes based
on design thinking, which allows it to fit well with Agile projects. Some of the chal-
lenges faced by Alhammad and Moreno [47] included that their research subjects
found it difficult to fit Lean UX processes to fit into the short sprints required by the
agile methodology, which aligns with the findings form the interviews conducted for
this study.

5 Conclusion

The flexibility that organisations allow for in their agile processes can be a great ben-
efit with regards to effectively matching the needs of their clients. The implementa-
tion of Hybrid Agile can increase the quality of the final product, increase the adapta-
bility of the team, and increase the overall happiness of the team. The flexibility al-
lows for more time to manage the knowledge regarding the project as well as increas-
ing the allocated time for analysis and design. Teams can increase their empathy for
their end users by imitating the user at each state of the product development cycle,



sharing the responsibility of user centred thinking. It is essential to maintain a mini-
mum allowable amount of usability of the product by performing Lean UX practises,
even if the project has a small design budget. Testing the product is critical to ensure
the product is fit for purpose, usable and delightful.
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