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ABSTRACT
Context: Agile methods have been adopted as an alternative to
meet the frequent changes in the IT industry and to address is-
sues of quality, cost, speed, and efficiency in systems development
processes. Problem: Managers are responsible for the appropriate
application of knowledge, skills, tools, and techniques that can
impact the success or failure of an agile transformation initiative.
However, there is not much visibility into the critical success factor
(CSF) associated with it. Solution: We aim to identify the CSF that
affect agile transformation initiatives from a project management
perspective. IS Theory: The General Systems Theory provides the
basis for this study since the organizational aspects involved in
the agile transformation are interrelated and influenced by fac-
tors such as environment, culture, information technology, internal
management systems, and other elements that may hinder its adop-
tion. Method: We performed a systematic mapping study in the
following digital databases: EI Compendex, IEEE, ISI Web of Sci-
ence, and SCOPUS. Summary of Results: We identified 12 CFS based
on 12 studies. The most cited ones were top management support,
team empowerment, adapting the process to agile, and customer
focus. Adoption of participatory management, good communica-
tion, and building strong teams are among the least mentioned
CSF. Contributions and Impact in the IS Area: Our results can help
organizations in new agile transformation initiatives. Such CSF are
interrelated and, if taken into consideration, have an essential effect
on the success of the agile transformation. Moreover, management
should consider the business through a systemic and holistic view
because those CSF can positively impact agile transformation.
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1 INTRODUCTION
Agile methods have been adopted in recent years to meet the con-
stant changes in the Information Technology (IT) industry and
to overcome the restrictions imposed by traditional software de-
velopment methods [21, 30]. According to the "15th State of Agile
Report" [12], there was a considerable increase in the adoption of ag-
ile methods in all functions within organizations. Considering only
software development teams, the increase was from 37% in 2020 to
86% in 2021. The growth in the number of organizations adopting
agile practices and processes indicates that the trend should remain
[8, 21, 32, 39].

Agile Transformation (or Agile Transition, Agile Implementation
or even Agile Adoption) denotes changing the traditional process
to the agile one, which can be implemented in an isolated way in a
sector or the whole organization [30]. Despite the simplicity of its
definition, the agile transformation itself may not be that simple
[18], mainly because there are significant changes in the organi-
zation, even considered as organizational mutation [17]. It is not
enough to want to change and improve the software development
process: understanding the many aspects involved is necessary, as
this is not a routine activity for organizations.

There are definitions in the literature from the General Systems
Theory (GST) that seek to explain the complex and interdependent
phenomena involved in organizations. From the systemic point of
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view, the organization is represented as a whole, with resources and
an internal and external environment [31]. Thus, the organization
can be understood as a system composed of interrelated parts and
the complexity of its activities, processes, people, and external
entities, besides a large number of manipulations of different types
of information [2, 31].

For this reason, agile transformation is not a mere improvement
or change in the software development process from traditional
to agile [19], as implementing improvements in a software pro-
cess involves a sociotechnical system [19], in addition to being a
complex sociocultural phenomenon [25], with overlapping and in-
terdependent factors, which are not limited to techniques, methods
or practices. Agile transformation occurs in processes, people, and
the organization.

There are critical success factors (CSF) that permeate agile trans-
formations [14, 23]. Broadly speaking, CSF are characteristics, con-
ditions or variables that can significantly impact the organization’s
success when properly maintained or managed. Some authors con-
sider that the CSF are related to the keys to success, but the idea
of success extends to a few areas and is essential for a manager
to achieve his goals. These critical areas deserve management at-
tention, whose relevant information results in better managerial
performance [3]. Toledo et al. [37] suggest that the degree of success
of a project depends on factors associated with management prac-
tices during the project’s development. In that case, the perspective
of success relates to methods that help achieve organizational goals
and staff objectives but depend on other elements and internal and
external conditions. This constitutes a robust systemic component
involving the interdependence of its parts [2].

Although the CSF in the agile transition is referenced in scientific
research, the project management perspective is little addressed.
Thus, we conducted a systematic mapping study (SMS) to identify
the CSF that influence an agile transformation’s success and/or
failure from a project management perspective and what effects
are generated from them.

We identified 12 critical success factors. Top Management Sup-
port, Team Empowerment and Adapting the Process to Agile are the
most mentioned. Among the least quoted, but no less important, are
those focused on Good Communication and Building Strong Teams.
Among the effects generated by the CSF method related to the agile
transformation from the perspective of project management, the
Commitment to Change stands out, being the most cited, as this
effect encompasses different aspects of management, such as the
change from command and control management to collaborative
one [1] and a change in the manager’s mindset, especially at the
managerial level [6].

As a contribution, we expect that the list presented in this work,
with the 12 CSF and the set of 17 effects, can help organizations
that develop software in their agile transformation journey. Occa-
sionally, the results presented can serve as a reference for project
managers who wish to improve the performance and success of
agile adoption, from planning to decision-making in the software
development processes of their organizations.

Besides this introductory section, this paper is organized as fol-
lows: Section 2 presents and compares some work-related studies;

Section 3 outlines the study planning and execution; The next Sec-
tion 4 presents the study´s results; Section 5 shows the discussion
and, finally, in Section 6 we present the final considerations.

2 RELATEDWORKS
Secondary studies related to the theme close to this study were
found. However, none of them aimed to identify CSF from a man-
agement perspective.

Dikert et al. [14] present a SMS on agile transformation and the
use of agile methods on a large scale. Thirty-five challenges for agile
transformation were identified and grouped into nine categories,
and 29 success factors were into 11 categories. Among the success
factors, the following can be highlighted: (i) managerial support;
(ii) choice and customization of the agile approach; (iii) training
and coaching; and (iv) mindset and alignment. The authors do not
specify the success factors as being CSF, nor do they present a
discussion from this project management perspective.

Lacerda and Furtado [23] present a study on factors that help im-
plement agile methods. Barriers, benefits and difficulties influence
the agile transformation but are not addressed as CSF or from a
project management perspective. The aspects described are related
to organizational culture and resistance to change.

Jovanović et al. [21] present the agile methods and practices use
raising questions, problems and factors that affect the change in
processes concerning successful agile practices. The authors classify
the findings into five categories and present 154 situational factors
identified in different domains representing the context influencing
the transition process and agile adoption. Among the mentioned
factors are: (i) training and mentoring; (ii) selecting the right peo-
ple; (iii) team empowerment; and (iv) organizational culture. Even
though it is implicit that these listed factors are CSF, the study does
not contemplate the project management perspective.

Although related works have not discussed the management
perspective, some factors are mentioned in this study, such as (i)
top management support [7, 24, 32, 33, 36], (ii) team empowerment
[1, 20, 26, 36] and (iii) adapting the process to agile [1, 6, 36].

3 RESEARCH METHOD
An systematic mapping study (SMS) provides an overview of a
research area, identifying the number and types of searches per-
formed, available results and frequency of publications over time
to identify trends [28]. A well-defined methodological procedure
makes it less likely that the results found in the technical literature
are biased [22]. This type of study helps map study areas where it is
difficult to picture the range of materials that may be available. In
addition, conducting an SMS requires following a set of sequenced
and well-defined steps.

Conducting the SMS involved three stages [28]: (i) Planning:
definition of the mapping protocol; (ii) Execution: identification
and evaluation of primary studies according to criteria defined in
the protocol; and (iii) Report of Results: extraction of data from
the primary studies to be presented.

3.1 Planning
At this stage, the research protocol [28] was defined, containing
the study’s objective, research questions, digital libraries to be used,
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search string, study selection criteria, and data extraction proce-
dure. Before defining the protocol, an ad-hoc literature review was
performed with the following objectives: to identify any secondary
studies addressing the same research topic that could make this
study unfeasible; determine a set of control studies that served as
a valid basis for the studies returned in the search databases; and
identify studies that helped to define the first version of the search
string used (validation of the final version of the search string is
discussed in Section 3.1.4).

3.1.1 Objective. We defined the study objective, based on the GQM
paradigm (Goal-Question-Metric) [5], as analyzing the academic
literaturewith the purpose of characterizingwith respect to crit-
ical success factors from the point of view of project management
in the context of agile transformation initiatives.

3.1.2 Research Questions: We sought answers to the following
research questions (RQ):

• RQ1: What are the critical success factors influencing an
agile transformation’s success and/or failure from a project
management perspective?

• RQ2: What are the effects generated by the critical success
factors related to an agile transformation from a project
management perspective?

3.1.3 Search Procedure. The digital libraries were accessed via the
Web through pre-established expressions. We searched SCOPUS,
IEEE Xplore, El Compendex, and ISI Web Of Science. We selected
them because they are relevant repositories for the area of Computer
Science and Information Systems[15]. ‘

3.1.4 Search String. As this study represents a mapping study, the
search string was defined according to three of the four aspects
indicated in [28]: PICO (Population, Intervention, Comparison, Out-
comes), according to the structure below:

• Population: studies that refer to the target audience of the
investigation, i.e., "project management".

• Intervention: studies that refer to the specific aspect of the
investigation, i.e., "agile transformation".

• Comparison: does not apply.
• Outcomes: studies that refer to research results, i.e., "critical
success factors".

In an ad-hoc literature review, we identified two studies [13, 30]
that use terms related to the themes of this mapping study. We
used them to define the initial set of keywords associated with the
three aspects of PICO above. We also identified two control studies
[7, 32]. Tests were performed using the SCOPUS database to assess
the accuracy and calibrate the string. The search string final version
was: (manag*) AND (agile AND (adoption OR transformation OR
transition)) AND ("success factor" OR factor OR factors OR strategy
OR strategies).

3.1.5 Selection Procedure. Selection criteria are defined to exclude
and include research-relevant studies. A single inclusion criterion
IC1was defined: The study addresses critical success factors related
to the agile transformation from a project management perspective.
The exclusion criteria (EC) were: EC1. Duplicate study; EC2. The
study is not written in English; EC3. Non-peer-reviewed study;
EC4. The study is not accessible in full text; EC5. The study refers

to the tutorial, round table, lecture, poster, book, preface to con-
gress/conference proceedings, and short papers; EC6. The study has
no focus on agile transformation from the management perspective
in organizations that develop software; and EC7. The study refers
to management at the project technical team level (i.e., Quality
Assurance Engineer, Tech Lead, Product Owner).

The studies were selected in three stages: (i) preliminary selec-
tion and cataloging of the studies collected through the sources
from the search expression and exclusion of studies framed in the
exclusion criterion "EC1"; (ii) application of the first selection fil-
ter by analyzing the title, abstract and keywords and eliminating
publications that met exclusion criteria EC2, EC3, EC4, EC5, EC6
or EC7; (iii) application of the second selection filter through a
complete reading of the studies and reapplication of the exclusion
and inclusion criteria. In the end, only studies that met inclusion
criterion IC1 were included.

3.1.6 Data Extraction. We organized the data extracted from the
studies in a template structured into three major groups: (i) study
data, such as title, author(s), year and publication vehicle; (ii) data
derived from the characteristics of interest stated in the research
questions, such as the CSF mentioned in the study, the outcome
of the CSF influence on the success or failure of the agile trans-
formation and effects that the CSF causes on project management
resulting from the agile transformation; and (iii) supporting data for
a better understanding of the results, such as the correlation among
the CSF, the project management perspective and agile transforma-
tion, the approach adopted for agile transformation, characteristics
of the organizations mentioned, the research method used, and
additional researcher comments.

We identified the relevant results in the studies mainly by filling
in the fields related to the group (ii) mentioned above. We identified
results that explicitly addressed the success factor or ideas that
refer to these factors and their influence on the success or failure of
the agile transformation from the project management perspective.
We used a similar approach to extract the CSF effects.

For example, based on “the top management support was the
most decisive driving factor for the success of the Agile Transforma-
tion. The top management support was visible, and proper training
was provided to make the middle management understand their
new roles in the Agile Transformation” [S02], and "management
support is one of the success factors in Agile Transformation in or-
ganizations. It is essential for self-organizing agile teams to establish
and flourish by senior management support, in terms of providing
freedom and establishing an organizational culture of trust" [S03],
we coded the critical success factor “Top Management Support”
(F01). When studies stated that “the commitment to change as a top
management support feature” [S02], and “management supports
the changes needed in the software-development-related processes
in order to optimize processes for agile methods” [S03], we coded
“Commitment to Change“ (E01) as effect of “Top Management Sup-
port.”

All extracted CSF were organized in a spreadsheet with their def-
initions and characteristics. From this, we could analyze, interpret
and organize each CSF and the effects generated by the CSF. Those
with similar meanings and/or characteristics were grouped into a
single CSF, we used a similar approach to grouped the CSF effects.
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The studies selected after the second filter were stored in a database
with the templates containing the extraction of synthesized data.

3.2 Execution
The execution of the SMS occurred between September and De-
cember 2022. The studies were selected according to the crite-
ria established in the protocol. A spreadsheet was prepared with
the extracted results and is available at https://doi.org/10.6084/m9.
figshare.22306720.v1. Figure 1 represents the studies’ search and
selection process.

Figure 1: Studies’ search and selection process based on the
PRISMA approach [27].

Cohen’s Kappa [10] coefficient was applied to measure the de-
gree of agreement of the criteria defined in the protocol among
researchers R1, R2, R3 and R4 to guarantee reliability during the se-
lection procedure. Two groups were organized (each group formed
by a pair), and after randomly selecting ten studies from the initial
set of studies, each pair applied the Kappa.

Once the divergences were identified, each pair reached a con-
sensus, and the Kappa coefficient was applied in both groups. The
result obtained was a level of agreement equal to 0.74, indicating
a substantial agreement among the researchers. To improve un-
derstanding, the EC6 exclusion criterion was readjusted without
reapplying the Kappa [10] coefficient.

After that, the exclusion criterion "EC1 (duplicate study)" was
applied. We excluded 641 studies, leaving 1175 studies for using
the filters. When applying the first selection filter (reading the title,
abstract and keywords), 1090 studies were excluded by the other
exclusion criteria. Finally, 80 studies were selected for the second
filter.

Each researcher R1, R2, R3 and R4 read 20 studies in total, applied
the second filter and extracted the data. In the end, 12 studies were
included in the second selection filter because they met the inclu-
sion criterion IC1, according to Table 1. To guarantee uniformity
during codification of CSF and their effects, the extracted data were

analysed by researchers R1 and R4. Then, researchers R2 and R3
reviewed the codification to assure mutual understanding.

Researchers R5 e R6 supervised the protocol definition and the
study execution and report. In the end, we identified 12 CSF and 17
effects of these CSF. The results will be presented in the following
section.

Table 1: Studies selected at the end of the review

ID Study Authors’ country of filiation
S01 [4] Canada
S02 [32] Denmark
S03 [24] Libya, Norway and Turkey
S04 [20] Germany
S05 [1] Palestine
S06 [6] US and France
S07 [7] Brazil
S08 [38] United Kingdon
S09 [26] Finland
S10 [33] United Kingdon
S11 [11] Finland and United Kingdon
S12 [36] Sweden

4 RESULTS
The first results of this mapping refer to the characterization of the
selected studies. Initially, data relating to the publication years are
presented, ranging from 2010 to 2022, with any gaps, as seen in
Figure 2. It should be noted that 4 (S07, S08, S10, and S12) of the 12
studies were published in conferences and the majority, 8 studies
(S01, S02, S03, S04, S05, S06, S09, and S11), in journals. The most
adopted research method is case study, with 10 studies (S01, S02,
S04, S05, S06, S08, S09, S10, S11, and S12), while 2 studies present
surveys (S03 and S07).

Figure 2: Years and places of studies publication

Concerning demographic aspects, 13 countries were identified
that refer to the Origin countries of the studies’ authors (affilia-
tion), as seen in Table 1. The countries with the highest prevalence
are the United Kingdom (3) and Finland (2). Another 11 countries
contributed one study each.

4.1 Critical success factors (RQ1)
Regarding the research questions "RQ1: What are the critical success
factors influencing an agile transformation’s success and/or failure
from a project management perspective?", 12 CSF were identified.
Besides, it was possible to notice that all studies report that the
CSF influences the success of the agile transformation. None of the
identified studies dealt with the influence of agile transformation
failure. Table 2 presents the identified factors and the studies in
which they were reported.
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Table 2: Identified critical success factors

ID Critical Success Factor Studies
F01 Top management support S02, S03, S07, S10, S12
F02 Team empowerment S04, S05, S09, S12
F03 Adapting the process to agile S05, S06, S12
F04 Customer focus S04, S05, S12
F05 Decentralized decision-making S07, S11
F06 Team accountability S01
F07 Team personal characteristics S05
F08 Experimentation of new solutions S06
F09 Servant leader mindset S07
F10 Adoption of participatory management S08
F11 Good communication S11
F12 Building strong teams S12

The identified CSF are presented below based on how the identi-
fied studies address them.

4.1.1 F01: Top Management Support. Support from the highest
level of management and control of an organization in an agile
transformation. Top management support was considered a suc-
cess factor due to the managers’ responsibility in making strategic
decisions [S02, S10]. Effective endorsement from an organization’s
top management ensures access to resources and sharing with all
the people involved in the agile transformation, supporting team
empowerment and creating conditions for changes to occur [S07,
S12]. In addition, the lack of support from top management may
not achieve the success of a transformation [S03].

4.1.2 F02: Team Empowerment. Degree of freedom, confidence,
motivation and engagement that the team experiences in an ag-
ile transformation given by the organization’s top management.
Team empowerment was seen from top management’s behavior to
promote the team’s adaptability that is undergoing an agile transfor-
mation [S04]. Empowerment increases collaboration while allowing
team members to transform the isolated development attitude into
a collaborative environment, including sharing common interests
and topics, which will support a successful agile transformation
[S05, S09, S12].

4.1.3 F03: Adapting the Process to Agile. Effective adaptation of the
process used by the organization in an agile transformation. Adapt-
ing to make it agile was understood in changing the development
process and defining a strategy for implementing, planning and
executing it in the organization [S05, S06]. Creating a more suitable
approach for the organization is essential to drive the process as a
success factor for a well succeeded agile transformation [S12].

4.1.4 F04: Customer Focus. Customer involvement in an agile
transformation. The customer should be engaged, motivated, active,
and responsible for the project [S05]. Customer-oriented manage-
ment strategies in software development organizations strengthen
customer involvement and collaboration with the team, generating
influence for the success of an agile transformation [S04, S12].

4.1.5 F05: Decentralised Decision-Making. Autonomy of decisions
given to the team where everyone is responsible for the decisions
made. Decentralized decision-making was observed in the con-
struction of sharing and learning environments that promote team
decision-making [S11]. Self-organized teams are related to decision-
making, learning new skills as the person plays different roles, and

the freedom to act as the team wants to achieve goals. Reaching
autonomy to make decisions for the team is considered a success
factor in an agile transformation [S07].

4.1.6 F06: Team Accountability. Team accountability refers to a re-
lationship between a team and a project manager. This relationship
is considered a critical success factor for agile transformation, as
it establishes a delegation of responsibility and a requirement for
"accountability" for the execution of this responsibility [S01].

4.1.7 F07: Team Personal Characteristics. Personal characteristics
of the team and the client, such as a collaborative attitude, honesty,
responsibility, readiness to learn, cooperation, technical experience
and qualification, are required [S05]. They can interfere with and be
necessary for agile transformation [S05]. For instance, some project
participants have a progressive attitude, contributing to a social
culture [S05].

4.1.8 F08: Experimentation of New Solutions. One of the key suc-
cess factors for a successful agile transformation is experimentation
to enable teams to explore and test new ways of working to find
more effective solutions to create value for the customer [S06].

4.1.9 F09: Servant Leader Mindset. The servant leader mentality
was observed in the role of the project manager, who needs to
change from a planner and controller to a team facilitator, focusing
on collaboration, creativity and group decisions. This is essential for
project managers acculturated to traditional software development
approaches and undergoing an agile transformation process [S07].

4.1.10 F10: Adoption of Participatory Management. Amanagement
style that motivates and involves the team to achieve alignment
between agile transformation and business strategies. People need
to perceive the adherence to participatory management to feel
involved in the agile transformation and understand what adjust-
ments can be made to support the proposed new processes [S08].

4.1.11 F11: Good Communication. Project managers must have
communication skills when transmitting information to the team
clearly, objectively and precisely. Good communication in an agile
transformation generates greater engagement among team mem-
bers and increased productivity [S11].

4.1.12 F12: Building Strong Teams. Formation of teams by the or-
ganization with members trained in knowledge and technical skills
and positive attitudes towards organizational and cultural changes.
Building strong teams aligned with effective management is a criti-
cal success factor of agile transformation [S12].

4.2 Effects of the critical success factors (RQ2)
For the second research question, "RQ2: What are the effects gener-
ated by the critical success factors related to an agile transformation
from a project management perspective?", it was possible to iden-
tify that the CSF related to the agile transformation from a project
management perspective generate some effects in organizations
that develop software. Table 3 lists the identified effects (E) and the
relation between them and the critical success factors.

Commitment to Change (E01) is the most cited effect generated
by the CSF. A total of 6 studies (S02, S03, S05, S06, S07 and S08)
treated this effect as a result of 8 factors (F01, F02, F03, F05, F07,
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Table 3: Identified effects and their relation with the critical success factors

ID Effect F01 F02 F03 F04 F05 F06 F07 F08 F09 F10 F11 F12
E01 Commitment to change S02, S03, S07 S05 S05, S06 S07 S05 S06 S07 S08
E02 Collaborative decision-making S12 S05, S12 S12 S12 S11 S12
E03 Effective customers feedback S12 S12 S12 S12 S08 S12
E04 Team collaboration S07 S09 S07, S11 S07 S11
E05 Agile culture construction S02, S12 S12 S12 S12 S12
E06 Work control S03, S12 S12 S12 S12 S12
E07 Self-organized teams S12 S12 S12 S12 S12
E08 Customer satisfaction S03, S10 S09 S08
E09 Better communication S12 S12 S12 S12 S12
E10 Team adaptability S10 S04
E11 Trust in people S10 S08
E12 Responsibility building S01
E13 Increased software quality S03
E14 Increased investment in projects S03
E15 Management support for teams S02
E16 Facilitate effort estimation S03
E17 Reduced delivery time S03

F08, F09 and F10). It is worth noting that F01 (Top Management
Support) and F03 (Adapting the Process to Agile) are the most
mentioned CSF, with 3 and 2 citations, respectively. Effects Collab-
orative Decision-Making (E02) and Effective Customers Feedback
(E03) were generated from 6 CSF. Studies S05, S11, and S12 ad-
dressed Collaborative Decision-Making (E02) as an effect generated
by the factors F01, F02, F03, F04, F05 and F12. Effective Customers
Feedback (E03) was considered an effect of factors F01, F02, F03,
F04, F10 and F12 according to studies S08 and S12.

Responsibility Building (E12) was considered by only 1 study
(S01) as an effect resulting from only one CSF (F06). Simillarly,
Management Support for Teams (E15) is considered as an effect
resulting from F01) by only 1 study (S02). In addition to E12 and E15,
Increased Software Quality (E13), Increased Investment in Projects
(E14), Facilitate Effort Estimation (E16) and Reduced Delivery Time
(E17) were mentioned only by the study (S03) as effects resulting
from Top Management Support (F01).

Team Collaboration (E04), Agile Culture Construction (E05),
Work Control (E06), and Self-organized Teams (E07) were iden-
tified as effects generated from the CSF F01, F02, F03, F04, F05, F09,
F11, and F12 by studies S02, S03, S07, S09, S11, and S12. In addition
to Self-Organized Teams (E07), Customer Satisfaction (E08), Better
Communication (E09), Team Adaptability (E10), and Trust in People
(E11), they were also considered as effects generated by CSF F01,
F02, F03, F04, F10, and F12.

4.3 Limitations and Threats to Validity
Although this study identified 12 CSF through an SMS, following
the required methodological rigor, limitations are still possible. Lim-
itations include the limited number of studies that dealt with the
investigated management perspective and the need for more evalu-
ation of the practical application of the identified CSF, although the
selected studies referred to actual agile transformation initiatives.
The evaluation of these CSF in real contexts can be performed in
future studies.

We sought to maintain quality and rigor in all phases of this
study. However, any investigation can have threats to the validity of
its results. Therefore, these threats must receive careful treatment
to not compromise the results achieved. Next, we discuss the main
threats following the classification presented in [28].

Descriptive validity refers to how much the observations are
objectively and precisely described. We treated it by using a data
collection form to aid data extraction. Also, we defined and fol-
lowed a strict protocol to describe our rationale, identify the source
material, and extract and report the results.

Research questions approached superficially or with little detail
can interfere with the understanding of researchers and contribute
to the extraction of information in an inadequate way. Ad-hoc pro-
cedures to extract and refine data may impact results. Some defined
data extraction steps may be subjective, and decisions depend on
another reviewer. For this reason, authors R1 and R4 analyzed the
data, which were reviewed by authors R2 and R3. For researchers’
agreement, the Kappa [10] test was used.

In the search phase, studies may have yet to be found. In ad-
dition, there may be bias on the part of the researchers, from the
identification phase of the studies to their final classification. For
this reason, the researcher must be able to capture what has been
defined. The search string was tested and revised before searching
the digital database. The search string final version defined was the
most comprehensive string tested. We also defined control papers
to guarantee important papers were not to be missed.

Regarding the generalizability threat, the study can not be gen-
eralized to other contexts. In turn, for the theoretical validity, after
discussion and agreement by the researchers on the inclusion and
exclusion criteria, the studies were analysed following the defined
protocol strictly. Still, there is a chance of bias by the researcher in
data extraction and classification. Hence, revisions were made by
two authors (R5 and R6) with experience running secondary studies.
Also, we expanded the coverage of relevant studies by performing
searches in four databases, including SCOPUS, which indexes other
bases.

Finally, the last threat refers to interpretative validity, which is
given by the coherent and reasonable interpretation of the results
extracted from the data. We adopted a procedure to perform peer
review and reach consensus on the extracted data and their interpre-
tation to reduce the researchers’ interpretative bias. Also, authors
R5 e R6 supervised the protocol definition and the study execution
and report.
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5 DISCUSSION
Critical success factors (CSF) are the key areas of activity in which
favorable results are absolutely necessary for a particular manager
to reach his goals [3]. Because these areas of activity are critical,
the manager should have the appropriate information to allow him
to determine whether events are proceeding sufficiently well in
each area [3]. Regarding agile adoption, the CSF comprises the
fundamental factors that must be present in the agile project to
be successful [9]. Despite the importance and relevance of CSF to
the success of the agile journey, few studies provide a list of CSF
associated with the project management perspective. Thus, in this
study, we sought to identify the CSF implicitly or explicitly related
to this perspective.

The identified CSF have a significant relation with the profile
and behavior of managers and people involved in software project
management. They are critical to the success of an agile journey in
various key areas of the agile transformation initiative that depend
on management at more tactical and operational levels.

The critical success factors TopManagement Support (F01), Team
Empowerment (F02), and Adapting the Process to Agile (F03) are
the most mentioned in the literature. These factors refer to aspects
that depend on the role of the project manager as a link among the
various stakeholders [34]. However, even though Top Management
Support (F01) is mentioned in the studies and does not refer directly
to project management, there is an interdependence between the
strategic level (top management) and the tactical and operational
levels (project management), which should be observed [34]. On the
other hand, Team Accountability (F06), Team Personal Characteris-
tics (F07), Experimentation of New Solutions (F08), Servant Leader
Mindset (F09), Adoption of Participatory Management (F10), Good
Communication (F11), and Building Strong Teams (F12) factors,
although less cited, are equally dependent on the project manager’s
performance. In this sense, regardless of whether they are more or
less cited, these CSF impact successful agile transformation.

In addition to the identified CSF, we also identified a set of 17
effects generated by the CSF related to the agile transformation
from the project management perspective. Top Management Sup-
port (F01) is the factor that produces the highest number of effects
(16). This result suggests that organizations that intend to undergo
an agile transformation need top management committed to sup-
porting the entire process and the teams, promoting empowerment
(S07), especially in decision-making (S02), and creating an envi-
ronment with conditions for occurring the changes (S07). Another
issue observed is that the effects resulting from Top Management
Support (F01) are very close to the tactical and operational levels of
project management, such as the Facilitate effort estimation (E16)
effect, which reinforces the top management support as part of
more comprehensive management support [24].

On the other hand, Commitment to Change (E01) is the effect
most referred to as consequence of the CSF at the most diverse
levels of project management in organizations that develop software
(F01, F02, F03, F05, F07, F08, F09 and F10). This suggests that the
project management can benefit from a new mindset when leading
projects from people involved in the management (S06) from more
collaborative management (S05), besides creating better conditions
for new changes to occur in the organizational environment (S07).

The nature of the main problems in software development is
managerial and not technological. Project management plays an
essential role in software development, as the proper application
of knowledge, skills, tools, and techniques depends on it [29].

6 FINAL CONSIDERATIONS
Several barriers are imposed as organizations increase the use of ag-
ile methods and practices. Challenges, obstacles, and CSF permeate
the change process in software development, especially regarding
the project managers, who play a relevant role in software project
management [16]. Personal, cultural, leadership and other charac-
teristics associated with management exert significant influences
before, during, and after the development of the agile transforma-
tion [24, 35]. Despite the importance of the profile and the role
played by the manager, the studies do not explicitly provide visibil-
ity to the CSF associated with the project management perspective
in agile transformations [24].

We executed an SMS to identify the CSF of agile transforma-
tion initiatives from a project management perspective to mitigate
this gap. As a result, we identified 12 studies that answered the
research questions and allowed us to improve our understanding
of the matter. The most cited CSF are Top Management Support,
Team Empowerment, and Adapting the Process to Agile. Among the
least cited, but no less important, are those focused on Good Com-
munication and Building Strong Teams. Commitment to Change,
Collaborative Decision-Making and Effective Customer Feedback
are also highlighted among the effects generated by the CSF.

The 12 CSF and the 17 effects identified can contribute to orga-
nizations that develop software to succeed in their agile transfor-
mation endeavor. Furthermore, the results presented can serve as
a reference to project managers who wish to improve the perfor-
mance and success of the agile adoption.

Significant changes that can affect the organization as a whole
can arise from the inadequacy of the agile transformation process
[18], mainly if we consider the organization as a complex, interre-
lated system composed of interdependent processes, people and
activities [2, 31]. The transition from the traditional to the agile
model, due to the unstable and fast-changing environment, deserves
special attention [17, 18, 29], particularly because correct manage-
ment can impact the success or failure of an agile transformation
initiative [24, 35]. From this perspective, managers can assist in
agile transformation and increase the chance of success.

In future work, we will conduct an opinion survey to evaluate
the 12 critical success factors identified in this study, verifying their
degree of relevance according to project managers in the context of
agile transformation. Moreover, a catalog of CSF containing data,
definitions, and mechanisms associated with agile transformation
initiatives might be helpful to managers and other stakeholders
involved in enabling such initiatives.
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