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Abstract

Scrum is the most used Agile methodology in the world. At the same
time, enterprises are strongly adopting remote work encouraged by the
benefits provided by Global Software Engineering (GSE) and by isola-
tion needed after Covid-19 pandemics. However, it is known that the
Scrum methodology is usually applied in small and colocated teams to
keep things agile, and distributed projects lack this characteristic, which
can lead to problems. Therefore, the objective of this work is to iden-
tify the main bottlenecks of using Scrum in GSE and ways to mitigate
these problems, through a Systematic Literature Review focusing on sum-
marizing the main challenges and solutions mapped by other Systematic
Literature Reviews on this topic from 2013 to 2020. Results summa-
rize major challenges faced by Scrum projects in GSE environments and
suggest how to face them according to the literature. Then, we discuss
the relation between the core topics concluding that the findings do not
suggest a threat to the use of Scrum in GSE.

1 Introduction

The world has been seeing an increasing use of Agile methodologies in re-
cent years. Since the Agile Manifesto [1] was published in 2001, the guidelines
proposed in its declaration have conquered all the world.

Many Agile methodologies have taken along with this trend. A report pub-
lished in 2017 affirms that 86% of respondents had at least some distributed
teams practicing Agile [2]. Among them, Scrum is the most adopted method-
ology, since a 2020 report shows that 75% of Agile practitioners use Scrum or
hybrid that includes Scrum [3].

This methodology, proposed by Ken Schwabber and Jeff Sutherland, was
born in the universe of Software Development and is still very relevant today,
where the Scrum Guide [4] serves as the core reference of Scrum guidelines and
practices.

At the same time, another wave is growing in size and expressivity in the
software industry: Global Software Engineering (GSE), which is also referred to
by ”development” instead of ”engineering” or by more generalistic words such



as “distributed” instead of ”global”, because it refers to the development of
software driven by remote teams that can be spread across different regions,
whether it be at the same country or at different continents [5].

The use of GSE gives a lot of benefits, such as follow-the-sun development,
access to a wider pool of talents and lower production costs [6]. It also adds
new difficulties in comparison to colocated projects, as Ghani [7] says, since
distributed Agile development introduces distances which create barriers to de-
veloping a strong awareness of others.

The cross relationships between the use of Agile and Scrum in the context
of GSE is the matter of study in dozens of papers. According to Lous [8], these
two trends seemingly create a contradiction because, in one side, GSE requires a
number of rules and formalisms to coordinate the different teams that (can be)
spread across the globe, while Agile software development is driven by instant
collaboration and direct communication.

Therefore, the goal of this study is to identify the main challenges faced by
Scrum in Global Software Development projects, answering the Research Ques-
tion (RQ) “What are the main challenges (and respective solutions) proposed in
literature about using Scrum in GSE projects?”. We accomplish that through
a Systematic Literature Review where we have summarized the findings in an
article designed in a way to provide an easy reading, focusing on the core chal-
lenges and respective solutions according to different authors and perspectives.

In section two, we will describe in more details the methodology used in this
research. In section three, we will show the results of this work, which includes
challenges and proposed solutions found in literature. In section four, we will
discuss the findings in a critical way. Finally, in section five, the conclusion and
ideas for additional work will be presented.

2 Methodology

To answer the RQ, we have conducted a Systematic Literature Review (SLR)
based on Kitchenham and Charters [9] approach to conduct SLR in the Software
Engineering field.

We have applied a snowballing - both backwards and forwards - search pro-
cedure to find relevant articles, following the guidelines suggested by Wohlin
[10] on performing snowballing procedures in SLR, studies in the Software Engi-
neering field. The initial set of papers was selected manually based on a search
through Google Scholar to find a starting set that avoids bias in favour of any
specific publisher [10], using search terms linked to the research question and
its synonyms and publications from different years and authors. Three papers
were manually selected as the initial set.

We have selected only SLRs as a way to gather a large amount of informa-
tion and provide an overview of the topics involved, therefore, primary studies



Table 1: Papers included in initial set
Reference | Title Year of publication
1 Challenges in Distributed Agile Software 2019
Development Environment: A Systematic
Literature Review

2 Diminution of Issues and Challenges when 2016
Using Scrum in Global Software Engineer-
ing

3 Is Scrum fit for global software engineer- 2017
ing?

are not directly included. The articles must have been fully available online in
the moment of search and published in English language journals.

According to Ghani [7], GSE projects live a new fasis starting from 2013
because many of the problems faced before are already solved [7]. So, the re-
sults of this study will only consider articles published between 2013 and 2020,
although the studies considered may include references to papers dated before
this range. We also have excluded articles that 1) do not focus on Scrum or
Agile methodologies or 2) do not focus on GSE projects or 3) do not present a
cross-relationship between both previous topics.

In the procedure of deciding which papers should be included or excluded,
we first have analysed the titles, then abstracts and if necessary studied the
entire publications before moving on to snowballing. By the end of the search
we have ended up with a set of five articles, which were used as the source
of true to the conduction of the present study. Then, we have extracted and
summarized the data found and presented it in the following section.

3 Results

The results show that there is a lot of information about the challenges faced
when using Scrum and Agile in GSE projects. Many of the challenges are specific
to scaling Scrum processes but others can be applied to all sizes of remote teams.

Some of the studies analysed focus on more general challenges, while others
emphasizes more specific issues. The diversity of focus in each paper helps this
study at providing a comprehensive overview of the area of study.

The main challenges to Agile in GSE, according to Ghani [7], are control, col-
laboration, cooperation, coordination and communication (the five C’s), caused
by physical, temporal, socio-cultural and knowledge distances. Among these
challenges, the main challenge is communication [7].

Usman [6] considers three of these categories also mentioned in Ghani’s re-
search as being the most relevant to Scrum challenges faced in GSE. Table 3
summarizes the challenges we find most critical in this study.



Table 2: Challenges groups and respective solutions according to Ghani [7]

Challenge category Solutions

Communication - structured approach to waste identification and
mitigation; - use of a “feature tree” to improve
the communication of changes in requirements
throughout the software development process;

Others (control, collabo- | - use of additional frameworks.
ration, cooperation, co-
ordination)

Lous [8] gathered information about challenges in Scrum core processes.
There are four general challenges related to the use of Scrum in GSE projects,
which are scaling Scrum, knowledge management, communication and coaching
[8]. Table 4 presents an overview of the main challenges summarized by Scrum
core processes, according to Lous [8].

Alzoubi [11] research focused on communication issues, which Ghani [7] then
confirmed as being the most challenging category of problems. The most rele-
vant challenges and solutions have been summarized in Table 5.

Analysing this topic from a different point of view, Alsahli [12] not only
points the challenges but also shows that Scrum core practices are by them-
selves a good way to mitigate the problems faced by people in GSE projects.
These results mention that, among other things, Daily Standup, Sprint Re-
view and requirements in Backlog help in mitigating the communication issues
[12]. Moreover, Sprint Planning and Retrospective meetings help in reduce the
coordination issues [12].

4 Discussion

The results show that the number of studies found using the approach spec-
ified in this paper methodology were not very large, with only five papers being
used as reference to the results. The reduced number of papers may be due to
only including SLR studies or even to the choosen inital set of papers.

The small number of papers made possible to provide an individual analysis
to the different perspectives taken by each study, providing a general and rich
overview. Even though the overall number of studies analysed is small, together
they reference lots of challenges and solutions described in each study’s refer-
ences, which indirectly have included dozens of primary studies.

About the challenges summarized, Ghani [7] emphasizes how communication
is a relevant problem in GSE environments. This can be attributed to reduced
face-to-face interaction, described by Alzoubi [11].

Back in 2001, the Agile Manifesto [1] had already statified the need for in-
dividuals interaction over tools and processes. Now, in the context of GSE, we



Table 3: Challenges and solutions identified by Usman [6] [7]

Challenge cate- | Major challenges Solutions
gory
Communication | - Reduced opportunities for | - Synchronized work hours -
synchronous communication | ICT-mediated synchronous
and face to face meetings - | communication -  ICT-
Frequency - Cultural misun- | mediated asynchronous
derstandings communication - Visits -
Frequent (or Improved)
communication
Coordination - Reduced informal contact | - Iteration (cyclical repeti-
can lead to lack of crit- | tion allow multiple incre-
ical task awareness - In- | mental opportunities to ob-
consistent work practices - | serve progress and resolve is-
Reduced cooperation aris- | sues) - Planning (establish
ing from misunderstanding | the scope of work, resourc-
- Team members are less | ing, scheduling, and the pro-
likely to perceive themselves | cesses to be employed)
as the part of the team
Control - Delays in artefacts - Diffi- | - Review (formal or infor-

culties to convey vision and
strategy - Different percep-
tions of authority can under-
mine morale - Adaptation of
management to local regula-
tions - Continuous integra-
tion - Create and prioritize
the backlog

mal activities that consider
prior activities, assessment
of completed work, and the
opportunity for stakeholders
to provide feedback to the
teams)

can see that as the results shows, the communication by itself highly depend
upon tools, so it is important to choose the ones that best suits the needs for
each team’s situation.

It is relevant to mention that as Hossain [13] have explained, Scrum is a flexible
Agile methodology that offers an opportunity to project stakeholders to tailor
and modify certain Scrum practices according to their needs.

So, if by one side Ghani [7] suggests in its more general research that to mit-
igate the “5C’s” of challenges in Agile additional frameworks should be used,
Alsahli [12] on the other hand explains that the core practices of Scrum helps in
mitigating a lot of challenges faced in GSE. Usman [6] also points up in details
practices implemented by Scrum as a way to mitigate issues.

The practices used to mitigate the challenges faced by Scrum in GSE gath-
ered in this study does not seem to modify Scrum core ceremonies, roles, rules
or artifacts described in the Scrum Guide [4]. Actually, the results show that
Scrum helps in solving many of the issues faced in GSE [12].



Table 4: Challenges and respective solutions in Scrum processes according to

Lous [8]
Process affected | Major challenges Solutions
Ceremonies - organizing and hold- | - improved organization of meet-
ing meetings; - fixing | ings; - implementing higher levels
processes. of integration of the management
(e.g. Scrum-of-Scrums or com-
plex Agile frameworks).
Artifacts - shared management; | - individual, role- or team-specific
- technical debt as | backlogs or (at the opposite) us-
part of the evolution; | ing a shared backlog only; - use
- awareness; - misun- | of a global Scrum board.
derstood requirements
across sites.
Roles - shared knowledge | - refining roles by defining prox-

management; - defin- | ies agents; - fostering collabora-
ing/scaling the role of | tive development practices (e.g.,
the Product Owner | “virtual” pair programming, code

in large setups; - lack
of political power in
technical management
and Scrum  Master
roles; - no shielding
from Scrum Master on
last minute changes.

buddies); - implementing trust-
and team-building measures (e.g.
improved communication, visits,
annual gatherings, team member
rotation); - Scrum Master should
be a strong negotiator; - Product
Owner could use extensive follow-
up questions to spot commu-
nication misunderstandings (e.g.
about requirements).

It is also important to contextualize these findings in our new reality post-

pandemics. GSE should gain further interest spurred by the spread of remote
working prompted by the Covid-19. The world’s lockdown forced employees to
go back to their home city, and companies that did not worked with distributed
development before needed to adapt to this new reality. We shall be seeing even
more articles about this matter and watch possible new challenges described in
literature in the next years.

5 Conclusions

The trending application of Agile in the Global Software Engineering field
adds new challenges to the use of Scrum, that usually was applied in small
and colocated projects. To help in identifying and solving these challenges, a
macro visualization of this picture based on well structured academic studies
was needed.

We have conducted this study upon published Systematic Literature Re-
views from the last seven years to show what are the current main challenges



to the use of Agile, focusing on Scrum, that shall be taken into account in dis-
tributed environments of software development.

Then, we have gathered possible solutions related to these problems, which
led to the conclusion that the solutions described in literature do not offer a
threat to the validity of Scrum, but an opportunity to adapt it by extending its
processes with new sets of practices or even complete frameworks. Also, we saw
that Scrum practices by themselves help in mitigating GSE problems.

We hope that this study serves as a contribution to enterprises that are
starting to adopt Scrum in GSE projects or which have already adopted it but
are feeling difficulties and want to do better, identifying problems and testing
solutions already mapped in literature to improve their processes. We also hope
that it serves as an overview to academics or anyone who wants to learn more
about this specific topic briefly.

This study purposefully presents the topics in a general overview, so ideas
for future work could include to extend the present findings using a survey to
verify if these challenges and solutions match reality faced in industry. Another
possibility could be developing a complementary study describing the challenges
and overcomes found in more details, in the form of a guide to Scrum in the
context of GSE projects.

Table 5: Communication challenges and respective solutions
mapped by issue category according to Alzoubi [11]

Category of issues

Major challenges

Solutions

People
differ-
ences

- less mutual under-
standing (possibly re-
lated to language); -
confusion among the
team; - work diver-
sity; - different inter-
pretations to the neg-
ative and sensitive is-
sues of the project;
- longer time for in-
formation and knowl-
edge sharing.

- stimulate communication; -
synchronizing working hours
and distributing work within
same time-zone; - build trust
and shared understanding
through exchanging visits; -
increasing the communica-
tion formality by using docu-
mentation (e.g. architectural
designs and project plans).

Continued on next page




Table 5 — continued from previous page

Category of issues

Major challenges

Solutions

Distance

- delayed feedback

- synchronize work hours and

differ- on work products; - | create local teams among

ences miscommunication same time-zone; - reduce
between teams or | the number of distributed
team’s members; - | project meetings; - use asyn-
limited communica- | chronous, project manage-
tion and coordination | ment and backlog manage-
between teams or | ment tools and use track-
team’s members. ing systems; - enhance reg-

ular visits and face-to-face
communication; - split the
project into small parts;

Team - slow communication | - promote training in commu-
speed; - mismatch- | nication tools; - create com-
ing in processes, prac- | munication protocols; - pro-
tices, values and atti- | mote informal interactions; -
tudes; - less collabo- | apply Agile practices; - start
ration. a new project with face-to-

face meeting with all teams;
- encourage collective and in-
dividual responsibilities us-
ing a monitoring system; -
promote mutual trust; - ro-
tate the staff between differ-
ent roles of Agile project on
a regular basis.

Technology - unsuitable tools | - offering different commu-
used by team; - | nication tools; - promoting
technical incompati- | group chat; - use communica-
bilities across sites; - | tion models; - using commu-
unreliable tools with | nication technologies assess-
poor  transmission; | ment tool (CTAT).

- conflicts on the
preferred technology;
- incompatibility of
artifacts;
Architectural - knowledge sharing | - increasing the trust among

and communication;
- misunderstanding;
- unnecessary flow
of communication
due to the insuf-
ficient definition
of  system/software
structure.

distributed members; - in-
creasing the transparency; -
increasing common interest
such as project and team
goals; - providing organiza-
tional chart to all teams and
members;

Continued on next page




Table 5 — continued from previous page

sharing and technical
knowledge; - unneces-
sary communication.
- no match between

Category of issues | Major challenges Solutions

Process - unclear responsi- | - frequent face-to-face com-
bilities; - confusion | munication; coordination
among Agile GSD | to discuss the strategic ele-
teams; - less team | ments; - overall strategy and
spirit; - less goals | local processes; - documen-

tation and standards for the
common design and goals;
- monitoring project’s teams
and members.

difference processes;
- communication op-
portunities between
team members;

Customer - lack of customers’ | - enhance the rapid commu-
commu- involvement. nication; - promote regular
nication Agile meeting; - customer in-
volvement; - promote the ex-
istence of a customer’s repre-
sentative who plays the role
of the customer up front.
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