Team Topologies in software teams: A Multivocal
Literature Review
Waqar Ahmed and Ricardo Colomo-Palacios 1[0000-0002-1555-9726]
1

Østfold University College, BRA veien. 4, 1757 Halden, Norway
{waqar.ahmed,ricardo.colomo-palacios}@hiof.no

Abstract. Team topologies have been frequently associated with organization’s
success for effective software delivery in the shape of right product. Achieving
excellence for software development highly depends upon the team’s coordination and communication between them. Team topologies are methodology helping an organization deliberately think about different teams’ purposes (fundamental topologies) and how and when they should interact with each other (core
interaction mode). Authors aim to investigate the concept and the impact of
team topologies. Using a Multivocal Literature Review we found significant
impact of team’s goals over the individual’s goal in an organization. As expected organization formed using fundamental topologies and core interaction
mode lead to high success rate.
Keywords: Multivocal Literature Review, Team Topologies, Team Topology,
Software engineering.
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Introduction

In almost any human activity, teams are used to perform tasks, particularly the ones
that are more creative and complex. In spite analyses have revealed the benefits of
diversity for team creativity, these benefits carry several challenges linked to diversity
in teams [1]. Many organizations are making teams to divide the work in small parts
such as developing and improving IT products or services [2].
For the intricate tasks, process models are also aspects to analyze. In creative processes in which its complicated nature is a fact, knowing the team topologies and how
teaming process affects the team performance is interesting [3]. In software arena,
global software development is a common approach to tackle higher pressures in time
[4, 5]. In practice, the success of software development projects is dependent on the
successful completion of its requirements engineering activities, which is challenging
phase in software development [6]. Shared understanding is crucial and helpful in
resolving conflicts and clearing ambiguities, it occurs when all the individuals working on a project have the same understanding of every requirement.
A team is collection of different individuals working in different organizations, to
carry out different tasks in different fields of study. In virtual teams, team members
work in different locations and their interaction is based and enabled by technology.
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In these environments, communication can be intricate, but, on the other hand, this
environment could lead to fewer distractions [7]. Team topologies describe how
teams are organized in an organization defining their responsibility limits and how
they interact or communicate among teams [8]. In this regard, two important aspects
must be considered: group coordination and group cohesiveness. Coordination refers
to the task coordination by allocating roles to the team members and denoting to individual abilities, knowledge, skills and experience. Group cohesiveness is related to
members’ willingness to pertain to a given group. According to [9], group cohesiveness can be achieved by three main communication acts: informal talks, confirmation
and appreciation. Informal talks are non-task related communication; appreciation is
unambiguous information liking towards a contribution of team member and, finally,
confirmation is the appreciation of a contribution. Preceding works underlines that
performance within work groups is determined by the groups social network topologies [10]. Team topologies as a concept provides a lens which can help to structure an
organization for effective collaborations, autonomy, delivery focus and product
alignment [11]. Authors are not proposing that increasing connections among team
members can increase the performance, however, it is true that some network structures determine performance. In the current scenario in which the introduction of agile
methods moved the focus from the individual developer to the team [12], and, on the
other hand, automation [13] and continuous software engineering [14], the need to
adopt forms that can be applied in such scenarios is of paramount importance. One of
the approaches designed to improve collaboration and improve the delivery of products is Team Topologies. This work is aimed to study the impact of this method in the
literature. Given the novelty of the concept, but also its importance driven buy the key
role of software in the world, authors develop this study to understand the concept and
its implications.
The organization of this paper is as follows. Section 2 depicts the research methodology adopted in this paper. Section 3 presents the results of the study. Finally, section 4 present and discuss the answers to the research questions and further research is
depicted in section 5.
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Research methodology

The main objective of this paper is to study and present in an organized way the state
of art of team topologies. Consequently, the aim is to determine its meaning, identify
trends and also to detect future work opportunities.
In order to perform the study, a Multivocal Literature Review (MLR) was
conducted following the guidelines provided by [15]. A MLR is one of the forms of
systematic literature reviews which, in this case, allows us to include primary, secondary as well as grey literature, including in this set videos, white papers or blog
posts [15, 16]. Given the novelty of the concept, the amount of relevant studies in
scientific literature is very limited, leading to MLR as a valid tool to investigate the
concept.
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In MLR we use certain criteria to evaluate the search and evaluation method in order to identify the group of primary studies from different databases. As [17] established, there are three stages that should be followed in this review; first, planning;
second, conducting and, finally, reporting. In the first stage the planning protocol will
be defined including the process for performing the review, including the definition of
research questions (RQs), strategies regarding the search and assessment of studies,
inclusion and exclusion criteria and other aspects.
2.1

Aims and RQs

In this section, authors will defined the aim of the study and from that, the set of RQs
that will be answered in this work.
The main goal for this review is to review team topologies as a concept, examining
its repercussion. Accordingly, the goals of this work are: (a) identify team purpose
and responsibilities (b) to collect and analyze communication paths, and (c) to observe the perceived benefits of team topologies in software teams.
Inspired in these goals, authors defined the two RQs as follows:
 RQ1: What kind of teams and in which ways they operate under Team Topologies?
 RQ2: What are the different ways to communicate with other teams in team
topologies?
2.2

Study selection

In this section, authors outline search and evaluation strategies to discover and classify primary studies. In this regard, authors define search terms, based on them, build
the search string as well as describe the process to guide study selection.
Databases: Authors used the set databases to identify scientific literature on the topic:
 ACM
 IEEE
 Springer
 Science Direct
 Google Scholar
The reason behind the selection of these databases is the popularity of the set in literature studies in the broad field of computing. Authors would like to mention that
Google Scholar was selected as a source of scientific outputs that could be out of the
previous four databases. Apart from this five databases retrieving scientific articles,
Google Search was used to surf for relevant sources in grey literature.
Search terms: Authors analyzed RQs with the intention of selecting general terms
related to team topologies with the aim of gathering relevant works for this study.
Therefore, as a results of this search terms will be “team topology” and “team topologies”.
Search string construction: Following Brereton et al. [18], in this work, authors
tried in order to fine-tune the search string. The result of this process was a Boolean
Expression “ (A1 OR B1)” where search terms are is:
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“Team Topologies” OR “Team Topology”
Inclusion and exclusion criteria: Our MLR identifies the studies that enlighten the
importance of team topologies in IT sectors. So as to analyze the state of research of
team topologies, authors decided not to limit publication periods.
Inclusion criteria:
 Studies that presents team topologies.
 Studies that explains the team topologies.
 Studies analyzing team topologies.
Exclusion criteria:
 Papers not specifically related to team topologies.
 Studies that presents the outcome of team topology but do not show any information about the IT sector.
 Papers with unobtainable abstract and the full text.
 Studies not written in English
 Duplicates.
2.3

Literature retrieval

As stated before, authors selected the following databases: ACM Digital Library,
Springer Link and Science Direct. These are the databases common in the set of published secondary studies in the field [19]. Also, in the search of grey literature, authors
used Google Scholar, because its popularity and usefulness.
2.4

Scientific selection process

The search process allows us to select primary studies from the scientific literature in
the previously presented databases. The process is comprised of four phases that follow a test-retest approach to reduce bias in the selection process. The same process
was also con-ducted to identify grey literature on Google Search. The four phases are
as follows:
Phase 1. Initial search. The search string was applied to the search engines in order to
identify the literature related to topic under review. Searches are limited to title, abstract, and keywords. In terms of timeline, our study was conducted in February 2021,
and thus we included the papers published until that time.
Phase 2. Remove duplicates. Studies identified during phase one of the selection process will be checked in order to remove the duplicates. If duplication is identified,
papers providing detailed information such as an abstract or the full text of the paper,
complete references of the publication will be selected.
Phase 3. First selection process. Studies selected in phase two will be evaluated with
inclusion and exclusion criteria. In this phase, the title and abstract of each paper will
be reviewed. If the papers are out of inclusion criteria papers will be completely dis-
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carded however if the papers fall under inclusion criteria, papers will be selected for
the next phase.
Phase 4. Second selection process. Studies selected during phase three will be reviewed thoroughly. This stage will be done to ensure that publication contains the
relevant information for the study under review. This approach helps in omitting irrelevant literature.
2.5

Grey selection process

The grey selection process allows selecting the primary studies from the grey literature. This process is composed of four phases that helps find the grey primary studies
through a test-retest approach. The four phases of the grey selection process are the
following:
Phase1. Analyze references & authors: In this phase, first forward and backward
snowballing will be conducted on the scientific primary studies. Snowballing, in this
context, refers to using the reference list of paper (backward snowballing) or the citations to the paper to identify additional papers (forward snowballing)[20]. Second, the
researcher responsible of the searches will apply the search string to the list of works
of each of the authors of the scientific primary studies. The aim of this search is to
find all the works of each author related to the topic under review. At the end of this
phase, a set of additional studies will be retrieved from the analysis of the grey literature.
Phase2. Remove duplicates: The studies retrieved during Phase 1 of the grey selection process will be checked in order to remove the duplicates, the studies that are
clearly irrelevant to the topic under review and the papers that belongs to the scientific primary studies.
Phase3. Second selection process: Once the duplicates have been removed, in this
phase, the researcher responsible will carry out the same activities described in Phase
3 of the scientific selection process.
Phase4. Second selection process: The work classified as possible selected papers
(PS) during Phase 3 will be thoroughly analyzed by reading the full text. In this phase,
the researcher responsible will carry out same activities described in Phase 4 of this
scientific selection process.
In our MLR, we used Google Scholar for conducting the forward snowballing and
the searches in the list of works of each of the authors of scientific primary studies.
2.6

Data extraction

During the execution of the MLR, a substantial amount of data will be collected.
There are two main sources of data: data collected during the search process and data
collected during the extraction process. The data collected during search process allow collecting general data to identify the papers retrieved from both, scientific and
grey selection process, support decision making of selecting the primary studies of the
review and document the selection process. On the other hand, the data collected dur-
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ing the extraction process are the specific data needed to achieve the objectives of the
study and answer the research questions under review.
2.7

Data storage

All papers were organized in a systematic way in a reference manager namely Zotero.
Additionally, an Excel sheet containing selected literature was employed to highlight
the importance of each paper by means of a list of colors.
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Results

This study was performed in February, March and April 2021. During this time, authors developed all aspects presented in section two and also conducted the study
itself. The two researchers participated in the MLR: the first author conducted the
MLR and the second author supervised the work, designed the approach, reviewed the
process and verified the process and the results.
In what follows, authors present main results of this study, particularizing the explanation in scientific and grey literature extraction.
3.1

Scientific selection process results

This process consist of four consecutive steps. In the first round, authors executed the
query in the five selected databases. A set of 147 papers was identified. Subsequently,
authors looked for duplicates. The result of this process was the removal of 6 duplicated papers. As a third stage, authors examined 141 title and abstracts assessing inclusion and exclusion criteria for each paper. The result of this process was the identification of 3 papers. In the last step, authors read the full text of the three papers in
order to ensure the suitability of the set. One paper more was excluded leading to a
final set of two papers in scientific databases. Table 1 depicts this four stage process.
3.2

Grey selection process results

Authors followed similar approach on the grey studies selection process. In the first
round, buy means of google search; we retrieved 865000 results.
The second round of grey selection process started with 865000 studies in Google
search. Normally, the first pages in these search are relevant. Consequently, in this
paper we adopted the approach in [21] to proceed further only if needed. So, (n+1)th
page was checked just in the case the result on nth page was found relevant. After
removing duplicates, authors carried out a 3rd round. At this stage, we analyzed the
title and abstracts examining inclusion and exclusion criteria. Once the first selection
process we excluded the 864999 studies from the set. Then authors faced the final
step of grey selection process to analyze full text of the studies. At the end of this
stage, authors identified just one study to take into account for the final set of studies.
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3.3

Primary studies

As the result of the four rounds, just 3 studies were found relevant. Figures for papers
in each of the rounds are presented in Table 1.
Table 1. Papers analyzed per round

Database
ACM
Springer
Science Direct
Google Scholar
TOTAL Scientific
Google search
TOTAL
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First
6
14
5
122
147
865,000
865,147

Second
6
13
4
118
141
864,991
865,132

Third

Fourth
1
0
0
2
3
1
4

1
0
0
1
2
1
3

Discussion

4.1. RQ1. What kind of teams and in which ways they operate under Team Topologies?
Within a team, the accent on accountability (individual and team) has turn out to be
prevalent in the evaluation of task orientation factors [22]. A team’s goal is a future
state of affairs desired by enough members of a team to motivate the team to work
toward its achievement. Tohidi [23] suggested that a team´s goal is more significant
than individual goals. Still, it is also stated that the success of the company could be
less important than team’s success.
It is reported that modern complex systems require effective team performance. In
the software arena, the complexity, diversity, speed and frequency of change needed
for modern software tools means that different development teams in software development are vital [8]. In particular, a research by Google on their own teams found that
who is on team matters less than the team dynamics; and that when it comes to measuring performance, team matters more than individuals [24]. We must, therefore, start
with team for effective software delivery.
Systems that are built by organizations are always questioned by users based on the
previous agreed upon requirements. Values are always measured on the basis of the
product delivery, excellence, and fast paced-evaluation of the systems, rapidly changing environment, changing requirement of customers, pressure of shorter time to market, and speedily advancement of IT. To overcome this state of affairs, agility and its
practices bring flexibility, efficiency and speed [25]. Team topologies refer to the
organizational capability to develop, communicate and learn. This brings operation
the chance to build, evolve and refactor the systems design, developing the functionality, satisfying customers, and getting instant feedback from users to inform the next
development cycle. Furthermore, the tools employed in different software development phases (analysis, coding, deployment…) must be aligned with rapid cycles.
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We found four different types of teams:
 Stream aligned teams: Present an end to end responsibility on a new
functionality or change, including operation roles in production.
 Enabling teams: They empower the previous type to upsurge their competences for a given time (new technology, new process…)
 Complicated subsystem teams: They are skilled specialists that would
be hard to place into stream aligned teams because their dissimilarities.
 Platform teams: Platform specialists aimed to fast-track or make straightforward software delivery for the first group.
4.2. RQ2. What are different ways to communicate with other teams in team
topologies?
Velocity and efficiency are aspects crucial for the survival of software industry
software organizations in their release process and product shipping [26]. Undeniably,
continuous delivery is impacting organizations and their organizational structures,
given that release activities encompasses many units of these organizations, typically
Development and Operations in DevOps settings, but also others like security or business areas. Consequently, organizations adopting these approaches must adapt their
toolchain but, just that, they need to find a way to better orchestrate their teams. We
found three different ways for team topologies to interact with each other [27]:
 Collaboration: Teams collaboration must be effective to meet challenges
of balancing speed and safety of software development.
 X as a Service: The organization must not restrict to optimize for top/down
or bottom/up communication and reporting. Decision based on organization
chart structure tends to optimize only part of an organization ignoring upstream/downstream effects. Local optimizations help the team directly involved, but they do not necessarily help improve overall delivery of value
to the customer. For example, assigning task of infrastructure as a service
(IaaS) to software as a service (SaaS). Thus, the group of teams should
work in one domain to have high quality product.
 Facilitate: Facilitate refers to informal and value creation structure (interaction between people and team). Empowering the teams for better outcome of software delivery. Addition to this, treating team as a fundamental
building blocks and trust between the teams.
As a result, these are three main interaction modes that not only encourage teams
to deliver high quality product but also overall help to an organization.
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Future Work

Authors present a study towards a more detailed understanding of team topologies.
Four different teams were found within the topic under review. In addition to this we
also explained three different interaction modes which are basis of team topologies.
The results of our MLR, including the perceived benefits identified allow us to conclude that team topologies have potential for organizations to help them in their endeavors. Nevertheless, the use of team topologies is an emergent research field in
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which researchers will work in the next future. However, authors call for further research and, in particular, experimental works to document the full potential of team
topologies in the scope of software work.
In the near future, to properly execute the conclusion and ideas shared in this paper, some additional work has to be done. We want to devote time to investigate the
connections and interlinks of team topologies with the increasing importance of automation in software work (DevOps and DevSecOps) and the new roles in these
teams.

References
1. Tang, M., Schmidt, J.T.: Chapter 4 - Fostering creativity in interdisciplinary and
intercultural teams: The importance of team building and team management. In:
McKay, A.S., Reiter-Palmon, R., and Kaufman, J.C. (eds.) Creative Success in
Teams. pp. 55–79. Academic Press (2021). https://doi.org/10.1016/B978-0-12819993-0.00004-7.
2. Deeter-Schmelz, D.R., P. Ramsey, R.: An Investigation of Team Information Processing in Service Teams: Exploring the Link between Teams and Customers.
Journal of the Academy of Marketing Science. 31, 409–424 (2003).
https://doi.org/10.1177/0092070303255382.
3. Badke-schaub, D., Badke-schaub, P., Lauche, K., Neumann, A., Ahmed, S.: 1
Task – Team – Process: Assessment and Analysis of the Development of Shared
Representations in an Engineering Team.
4. Holtkamp, P., Pawlowski, J.M.: A Competence-based View on the Global Software Development Process. Journal of Universal Computer Science. 21, 1385–
1404 (2015).
5. Khan, A.A., Keung, J., Niazi, M., Hussain, S., Shameem, M.: GSEPIM: A
roadmap for software process assessment and improvement in the domain of global software development. Journal of Software: Evolution and Process. 31, e1988
(2019). https://doi.org/10.1002/smr.1988.
6. Humayun, M., Gang, C.: An Empirical Study on Improving Shared Understanding
of Requirements in GSD. International Journal of Software Engineering and Its
Applications. 7, 14 (2013).
7. Klonek, F., Parker, S.K.: Designing SMART teamwork: How work design can
boost performance in virtual teams. Organizational Dynamics. 50, 100841 (2021).
https://doi.org/10.1016/j.orgdyn.2021.100841.
8. Skelton, M., Pais, M.: Team Topologies: Organizing Business and Technology
Teams for Fast Flow. IT Revolution (2019).
9. Goodman, P.S., Ravlin, E., Schminke, M.: Understanding groups in organizations.
Research in Organizational Behavior. 9, 121–173 (1987).
10. Wise, S.: Can a team have too much cohesion? The dark side to network density.
European
Management
Journal.
32,
703–711
(2014).
https://doi.org/10.1016/j.emj.2013.12.005.

10

11. Manuel
Pais
on
Team
Topologies
during
COVID-19,
https://www.infoq.com/news/2021/03/team-topologies-during-pandemic/, last accessed 2021/03/20.
12. Lenberg, P., Feldt, R.: Psychological safety and norm clarity in software engineering teams. In: Proceedings of the 11th International Workshop on Cooperative and
Human Aspects of Software Engineering. pp. 79–86. Association for Computing
Machinery,
New
York,
NY,
USA
(2018).
https://doi.org/10.1145/3195836.3195847.
13. Leite, L., Kon, F., Pinto, G., Meirelles, P.: Building a Theory of Software Teams
Organization in a Continuous Delivery Context. In: 2020 IEEE/ACM 42nd International Conference on Software Engineering: Companion Proceedings (ICSECompanion). pp. 296–297 (2020).
14. Fitzgerald, B., Stol, K.-J.: Continuous software engineering: A roadmap and agenda. Journal of Systems and Software. 123, 176–189 (2017).
https://doi.org/10.1016/j.jss.2015.06.063.
15. Garousi, V., Felderer, M., Mäntylä, M.V.: Guidelines for including grey literature
and conducting multivocal literature reviews in software engineering. Information
and Software Technology. 106, 101–121 (2019).
16. Sánchez-Gordón, M., Colomo-Palacios, R.: A multivocal literature review on the
use of DevOps for e-learning systems. In: Proceedings of the Sixth International
Conference on Technological Ecosystems for Enhancing Multiculturality. pp.
883–888 (2018).
17. Calderón, A., Ruiz, M., O’Connor, R.V.: A multivocal literature review on serious
games for software process standards education. Computer Standards & Interfaces.
57, 36–48 (2018). https://doi.org/10.1016/j.csi.2017.11.003.
18. Brereton, P., Kitchenham, B.A., Budgen, D., Turner, M., Khalil, M.: Lessons from
applying the systematic literature review process within the software engineering
domain. Journal of Systems and Software. 80, 571–583 (2007).
https://doi.org/10.1016/j.jss.2006.07.009.
19. MacDonell, S., Shepperd, M., Kitchenham, B., Mendes, E.: How Reliable Are
Systematic Reviews in Empirical Software Engineering? IEEE Transactions on
Software Engineering. 36, 676–687 (2010). https://doi.org/10.1109/TSE.2010.28.
20. Wohlin, C.: Guidelines for snowballing in systematic literature studies and a replication in software engineering. In: Proceedings of the 18th International Conference on Evaluation and Assessment in Software Engineering - EASE ’14. pp. 1–
10.
ACM
Press,
London,
England,
United
Kingdom
(2014).
https://doi.org/10.1145/2601248.2601268.
21. Garousi, V., Mäntylä, M.V.: A systematic literature review of literature reviews in
software testing. Information and Software Technology. 80, 195–216 (2016).
22. Shameem, M., Kumar, C., Chandra, B.: A proposed framework for effective software team performance: A mapping study between the team members’ personality
and team climate. In: 2017 International Conference on Computing, Communication
and
Automation
(ICCCA).
pp.
912–917
(2017).
https://doi.org/10.1109/CCAA.2017.8229936.

11

23. Tohidi, H.: Teamwork productivity & effectiveness in an organization base on
rewards, leadership, training, goals, wage, size, motivation, measurement and information technology. Procedia Computer Science. 3, 1137–1146 (2011).
https://doi.org/10.1016/j.procs.2010.12.185.
24. Friedman, Z.: Google Says The Best Teams Have These 5 Things,
https://www.forbes.com/sites/zackfriedman/2019/01/28/google-says-the-bestteams-have-these-5-things/, last accessed 2021/04/11.
25. Konersmann, M., Fitzgerald, B., Goedicke, M., Holmström Olsson, H., Bosch, J.,
Krusche, S.: Rapid Continuous Software Engineering - State of the Practice and
Open Research Questions: Report on the 6th International Workshop on Rapid
Continuous Software Engineering (RCoSE 2020). SIGSOFT Softw. Eng. Notes.
46, 25–27 (2021). https://doi.org/10.1145/3437479.3437486.
26. Leite, L., Pinto, G., Kon, F., Meirelles, P.: The Organization of Software Teams in
the Quest for Continuous Delivery: A Grounded Theory Approach.
arXiv:2008.08652 [cs]. (2020).
27. Q&A on the Book Team Topologies, https://www.infoq.com/articles/book-reviewteam-topologies/, last accessed 2021/04/12.

