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ABSTRACT 

  

The necessity for business adaptability, responsiveness, and customer-centricity has led 

organizations to implement agile methodologies. But, as this approach was primarily created 

for software development, the business has been experiencing barriers to reaching a successful 

adoption. Therefore, this research aims to understand the obstacles encountered and which are 

the most relevant according to the professional’s experience. The study comprises a literature 

review that establishes the academic background, a qualitative analysis through interviews 

collected from projects adopting agile in a large enterprise, and a quantitative analysis based on 

data collected through a survey from agile practitioners. The quantitative research is divided 

into descriptive statistics to understand the respondent’s perspectives on the matter, followed 

by a structural analysis adopting SEM-PLS to know if the agile barriers impact project and 

business benefits. The results from the descriptive statistics indicated that the significant 

barriers are related to communication, organization, process, knowledge, team, social, and 

customer aspects. The structural model highlights the effect of the agile obstacles on project 

and business performance. The cause is mainly related to barriers regarding communication, 

team, and customer aspects. The summarized results support the business in defining accurate 

mitigation strategies to achieve a successful agile transformation. However, this research 

presents a limitation as it did not explore possible indirect effects between the barriers studied, 

which is a future research opportunity. 

Keywords: Agile methodology. Agile project management. Implementation barriers 
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1 INTRODUCTION 

The following chapter presents the motivation and objective of the thesis, as well as the 

internship that inspired the discussion. Following there is a short introduction of how the work 

will be structured. 

 

1.1 Motivation 

The increasing necessity of companies to attend to customers’ demand for more 

personalization is crucial for business success nowadays. For this reason, consumer goods 

industries need to adapt rapidly their go-to-market strategy, which demands more flexibility 

and agility in their responses to consumers’ necessities (TAKEUCHI; NONAKA, 1986). 

For this to happen, changing the company culture and employees’ mindset is essential 

to increase the operation agility. This trend is reflected in how projects are organized to respond 

to the company’s day-changing necessities to attend to this new strategy. Therefore, new project 

management methodologies have been adopted for this purpose - inspired by software 

development projects, the agile methods have been applied to different areas of the business as 

the Supply Chain. 

 Which motivated the discussion and analysis as the author’s internship experience was 

in the Supply Chain domain. Thus, the agile transformation is present; however, the question is 

really how to deploy this transformation as the operations and employees in large companies 

are used to the traditional way of working. This fact leads to difficulties and, at some point, 

even project failure. 

Therefore, it is critical for organizations to carefully remodel how projects are deployed 

and managed, structuring the workflow end to end. It is on this discussion that agile 

methodologies are gaining relevance as a way of modeling work, such that the team can easily 

absorb changes in the business strategy. As a result of this trend, multiple frameworks are being 

implemented to scale agile inside companies as Scrum of Scrums, Scaled Agile Framework 

(SAFe), Large-Scale Scrum (LeSS), Disciplined Agile Delivery (DAD), Lean Scalable Agility 

for Engineering (LeanSAFE) – varying with the necessities of enterprises regarding scope, 

technology, complexity, cost and global distribution (EBERT; PAASIVAARA, 2017). Today, 

the challenge is how an extensive company can deploy agile, considering the project’s 

objectives, size, stakeholders, origin, and structure. In such a way, agile methodologies can add 

value to the company and not just be a trendy mindset. 
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1.2  Objectives 

Based on the factors mentioned, this thesis aims to comprehend the main barriers present 

when the agile methodologies are being applied in situations outside the software development 

context, as the method was created specifically for this purpose. As those difficulties turn 

scalability of agile inside the company into a challenge due to the complexity of the workflow 

and how efficiently monitor and plan each project progress in this new methodology 

Using the conclusions of this study, the next step is to explicit the actions that could be 

taken to avoid or mitigate those barriers to ease the agile transformation and adaptation, taking 

into account the stakeholder’s necessities. As discussed, it can enhance the project performance 

and achievements, allowing the community to be more consumer-driven. 

 

1.3  The internship 

The internship which inspired the thesis was developed at a large cosmetic company, 

specifically in the Project Management Office (PMO) of Supply Chain at the Digital 

Transformation of the Corporate Operation Department. The mission was structured with three 

main objectives: 

▪ to develop a Power BI tool for the monitoring of the global portfolio of Supply 

Chain projects; 

▪ to develop the planning and monitoring tool for the agile projects of the company; 

▪ guarantee the data consistency of the global Supply Chain projects. 

Therefore, the contact with the Project Management methodology topics led to 

discussions regarding how the agile methodology could be implemented, especially the Scrum 

method, as it is a new way of working in the Supply Chain. 

 

1.4 Structure 

The thesis overall is presented in the following Figure 1; the structure is divided into 

five chapters as shortly described below: 

▪ Literature review: this chapter aims to have a theoretical study of the main concepts 

and comprehend how the methodology is applied in the business. Therefore, the 

main questions that are going to be answered are the following: 
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▪ which are the agile project management methodologies developed? 

▪ what are the main barriers encountered when the agile methodology is being 

implemented in reality? 

▪ Methodology: at this chapter, the structure of the practice part of the study will be 

explained, thus the quantitative and qualitative analysis of the research. The method 

aims to answer the following questions of the research: 

▪ What are the most relevant barriers that interfere with implementing agile 

methodologies? 

▪ Do the agile barriers interfere with the project and business benefits? 

▪ Which mitigation strategies could be adopted to avoid the barriers 

encountered by organizations? 

▪ Results: using the methodology in the previous chapter, the results of the 

quantitative and qualitative research will be exhibited, and further analysis will be 

discussed; 

▪ Recommendations: based on the main results, primarily recommendations regarding 

the usage of agile methodologies in the business will be proposed as to how to 

mitigate the barriers of implementing agile within projects to achieve a successful 

project regarding the project management organization; 

▪ Conclusion: the proposal of this chapter will give the final idea regarding the agile 

project management methodology trends versus the demands that are surging on the 

business side, taking into consideration the barriers encountered. 

 
 
 
 
 
 
 
 

 



23 
 

Figure 1 - Thesis structure 

  
Source: Created by the author 
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2 LITERATURE REVIEW 

To better comprehend the research developed so far, a literature review regarding the 

agile methodologies and the barriers to the application was done. 

 

2.1  Project management and agile methodologies 

Agile methodologies have disrupted the software development domain as they 

transformed the way of work towards an adaptative and less bureaucratic one. The game-

changing moment for agile was the agile manifesto in 2001.  

However, agile references can be encountered before that. In 1930, the Plan-Do-Study-

Act (PDSA) theory developed by Shewhart proposed cycles of improvement for the 

development process. This theory inspired his mentee Deming to create the lean methodology 

adopted by Toyota factories. The ideology that later on will influence lean methods used for 

project management will be discussed afterward (RIGBY; SUTHERLAND; TAKEUCHI, 

2016). 

Therefore, it can be drawn that before the agile manifesto, the agile way of thinking was 

already implemented in the development processes and on the manufacturing side - thus, going 

beyond the IT domain (RIGBY; SUTHERLAND; TAKEUCHI, 2016). 

In 1986, Takeuchi and Nonaka published the article “The New New Product 

Development Game., which studied the different manufacturer’s cases using the “rugby” 

approach. That led them to excel over their competitors in terms of innovations as they were 

faster at delivering due to their team-centricity (TAKEUCHI; NONAKA, 1986). 

In 1995, Schwaber and Sutherland published for the first time the Scrum methodology. 

Inspired by Takeuchi and Nonaka’s “rugby” approach, the method was created for software 

development. And it allowed Sutherland at the time to finish the project with less bugs, 

following the budget and time established. 

In 2001, a group of software developers that advocated for methodologies with less and 

more straightforward rules, nominated as “lightweight” framework, created the agile manifesto 

- aligned with the goal of faster adaptation to the market changes and needs (RIGBY; 

SUTHERLAND; TAKEUCHI, 2016). 

The “lightweight” framework was composed of methodologies such as extreme 

programming (XP), crystal, dynamic-systems-development (DSDM), adaptative software 
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development (ASD), and feature-drive development (FDD) (RIGBY; SUTHERLAND; 

TAKEUCHI, 2016). 

The Extreme Programming (XP) has the core characteristics of a test-driven 

development based on code refactoring and pair programming that follows a coding standard 

established, which allows continuous integration.  Thus, the method focuses on improving and 

integrating the code through the project (ALTEXSOFT,  2021). 

As for the Crystal methodology, the focus is on people and skills rather than the process 

as the XP. This might be disadvantageous as it does not have a scope and structure pre-defined. 

The principles of Crystal are frequent delivery; reflective improvement refers to the time needed 

to identify improvements; osmotic communication related to the team’s location in the same 

space allowing indirect contact; personal safety when expressing ideas and working; focus on 

work; user’s access for feedback; access to technical environment/tools to develop the project 

(ALTEXSOFT, 2021). 

The Dynamic System Development Method (DSDM) has a philosophy that “any project 

must be aligned with clearly defined strategic goals and focus upon early delivery of real 

benefits to the business” (Agile Business Consortium). And it is based on eight principles: focus 

on the business needs, align the project with the business strategy; deliver on a pre-defined time 

but with changeable scope; collaborate, reducing the organizational barriers of interaction and 

engagement; never compromise project quality due to the over prioritization of other indicators; 

build incrementally from company’s foundation, the project life cycle is referred in the 

feasibility study and establishes the base for the project’s viability; develop iteratively, such 

that the requirements are developed adaptively through each specification, which experimental 

learning takes part of the process; communicate continuously and clearly, allowing direct 

experience and human interaction; demonstrate control through governance, agile planning, 

tracking and reporting (SARAGIH; DACHYAR; ZAGLOEL, 2021). 

The Adaptative Software Development method (ADS) is an adaptation of XP, but it 

removes the limitations of this methodology. The method is proposed for projects that are 

component-based and safety-critical development, complex, and have large teams. The main 

phases are communication and planning, analysis, design and development, testing, and 

deployment. Thus, the method is characterized by the evolutionary creation of the development 

unit by incorporating the analysis phase and the merger of the design and development phases 

and test and deployment phases (QURESHI; HUSSAIN, 2008). 

The feature-drive development (FDD) was published in 1999, and even though it was 

created for software development, the methodology was inspired by the working way in a 
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traditional industry environment. Therefore, the agile development phases carry characteristics 

of the conventional mindset reflected in aspects such as the planning, design, and 

documentation (RYCHLÝ; TICHÁ, 2008). 

As mentioned, the Agile Alliance created the agile manifesto, establishing 12 principles 

and four central values. The principles were based on the lightweight framework methodologies 

(Beck et al., 2001). The highest priority is to satisfy the customer through early and continuous 

delivery of valuable software. Welcome changing requirements; even late in development, agile 

processes harness change for the customer's competitive advantage. Deliver working software 

frequently, from a couple of weeks to a couple of months, with a preference for the shorter 

timescale, and developers must work together daily throughout the project. Build projects 

around motivated individuals, give them the environment and support they need, and trust them 

to get the job done. A face-to-face conversation is the most efficient and effective method of 

conveying information to and within a development team. Working software is the primary 

measure of progress. Agile processes promote sustainable development; the sponsors, 

developers, and users should be able to maintain a constant pace indefinitely. Continuous 

attention to technical excellence and good design enhances agility. Simplicity, the art of 

maximizing the amount of work not done, is essential. The best architectures, requirements, 

and designs emerge from self-organizing teams. The team regularly reflects on how to become 

more effective, then tunes and adjusts its behavior accordingly. 

Thus, it is clear that agile has changed the software development approach as the user 

becomes the center of the project. Therefore, some changes of priority have been established 

for projects that adopt agile methodologies; the manifesto shows four values for the project 

development: individuals and interactions over processes and tools; working software over 

comprehensive documentation; customer collaboration over contract negotiation; responding 

to change over following a plan (Beck et al., 2001). 

The agile principles and values are aligned with the transaction mentioned in Takeuchi 

and Nonaka’s (1986) article. The project development and management go from the traditional 

sequential approach to an overlapping one. The different project phases are developed in 

parallel instead of following an established sequence of steps; for this reason, the team is 

multidisciplinary as the interactions are constant from the beginning to deliver the different use 

cases.  

This approach enables flexibility for the project as these constant interactions allow it 

to change the requirements and adapt to the development. Those characteristics can be drawn 

to the six factors mentioned in the product development for manufacturers (TAKEUCHI; 
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NONAKA, 1986): built-in instability,  self-organizing project teams, overlapping development 

phases, multi-learning, subtle control, and organizational transfer of knowledge.  

The built-in instability concept refers to the project beginning with a broad vision of the 

direction with no established plan. Thus, this freedom given to the project is also challenging 

as the top management has high requirements. This leads to the necessity of a self-organized 

team capable of coping with those changing requirements. Self-organization occurs when 

“autonomy, self-transcendence, and cross-fertilization” conditions are exhibited (TAKEUCHI; 

NONAKA, 1986).  

Autonomy is a characteristic that is highly correlated to self-organization, as mentioned. 

Therefore, the top management's general specification lets the project team set the direction 

(TAKEUCHI; NONAKA, 1986). 

Self-transcendence refers to the resilience of developing the project, being responsible 

for the team’s decisions, and following the never-ending requests and expectations from the top 

management (TAKEUCHI; NONAKA, 1986). 

Cross-fertilization is the team characteristic that refers to the multiple functional 

specializations capable of working on different subjects if needed, which is positive for the 

project’s adaptation to the different scenarios and requirements. 

Due to the self-organization and cross-fertilization characteristics, overlapping the 

project’s different phases is possible. Therefore, it allows the team to work dynamically - such 

that it is complementary and synchronized to enable the project delivery on time through a 

constant share of information within the group. Even though this new mentality takes on the 

risk of not having the checking process between each project phase, it enables the work to be 

more responsive, taking off the risk of a bottleneck if, at some point of the project, a requirement 

or work would not be proper between phases (TAKEUCHI; NONAKA, 1986). 

Multi-learning is an essential factor in the agile work dynamic as it allows the adaptation 

to changes in market conditions (TAKEUCHI; NONAKA, 1986). This can happen through 

multifunctional learning, in which each individual learns different subjects, which corroborates 

with the cross-fertilization factor. As well as multilevel learning, the learned subjects at the 

individual level as well as the group and corporate level. 

Subtle control is a transition from the entire hierarchy of the traditional method to a 

situation in which the top management provides the whole plan and visibility of the project 

through indirect control mechanisms. So, the few touch points with the management aim to 

avoid ambiguity, instability, and confusion among the project team. Therefore, accordingly, to 

Takeuchi and Nonaka (1986), the subtle control can be done in seven different ways: selection 
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of the right people for the project team, open working environment, encouragement of the team 

to listen to the customer needs, evaluation and reward system for the project performance, 

management of the work pace, tolerance and anticipation of the work mistakes, early 

involvement of the suppliers to enable their self-organization. 

As learning is essential in the agile method, the knowledge transfer mechanisms are 

necessary through the different functions and levels as well as outside the project. Thus, 

companies usually create moments encouraging the team to share their acquired knowledge 

with other projects and groups (TAKEUCHI; NONAKA, 1986). 

Based on those characteristics, Sutherland and Schwaber created the Scrum 

methodology, as mentioned. Scrum is one of the most used methodologies for agile project 

management nowadays (SITHAMBARAM; NASIR; AHMAD, 2021). The method 

implements an interactive and incremental approach to reduce potential risks and increase 

predictability. 

The method establishes the project development's main roles, artifacts, and events. 

Therefore, the incompleteness of the Scrum guide is to empower the team’s collective 

intelligence using it. Thus, it only defines the interactions and concepts of the methodology 

rather than a complete instruction (SUTHERLAND, SCHWABER, 2020).  

The method has three main pillars: transparency, inspection, and adaptation that drive 

the rituals of Scrum. The central values of Scrum that drive the way of working of the team are 

Commitment, Focus, Openness, Respect, and Courage (SUTHERLAND, SCHWABER, 2020). 

The Scrum method establishes that the team’s work unit lasts a maximum of four weeks 

and is called a Sprint. The team has a common objective: the product goal – and it is cross-

functional, allowing the team to be capable of creating value in each Sprint. The size of the 

team has to be around ten persons divided into roles of Product Owner, Scrum Master, and 

Developers (SUTHERLAND, SCHWABER, 2020). 

The Product Owner (PO) is responsible for ensuring that the team is delivering value 

for the users by understanding and balancing the stakeholder needs. Thus, the Product Owner 

must prioritize the team’s work, managing and communicating the Product backlog and the 

releases (SUTHERLAND, SCHWABER, 2020). 

The Scrum Master ensures that the Scrum is done smoothly, supporting the team on the 

rituals and the different activities on the agile tools, so the methodology is transparent for the 

team. Also, helping the Product Owner prioritize the deliveries and support the development 

team to deliver, making sure that work blockers are resolved, so the team’s work can be carried 
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on. Therefore, the Scrum Master ensures that the Scrum is implemented as the Scrum guide 

defines it (SUTHERLAND, SCHWABER, 2020). 

The Developers have the role of creating the added value in each interactive cycle, so 

the new features are implemented in the product that the project is developing. They are 

responsible for the sprint planning and the backlog. And the product development through 

prioritizing towards the Product goal. Therefore, the scrum team must be multidisciplinary to 

guarantee the team’s autonomy on that. As mentioned, this represents the cross-fertilization 

characteristic of the agile methodology (SUTHERLAND, SCHWABER, 2020). 

As for the artifacts, agile has three main ones: the Product Backlog, Sprint Backlog, and 

Increment. The Product Backlog is improvements that have to be developed. And are in the list 

of the Product Owner to be added in the sprint to-dos (Sprint backlog). The Sprint Backlog is 

the tasks the team has to deliver on that specific sprint based on the Product Backlog. The 

increment is an improvement delivered in each sprint and presented at the Sprint Review. Each 

increment has a concept of Done and is a step closer to the Product Goal of the project 

(SUTHERLAND, SCHWABER, 2020).  

Regarding the rituals, the scrum methodology has four main ones: Sprint Planning, 

Daily Scrum, Sprint Review, and Sprint Retrospective (SUTHERLAND, SCHWABER, 2020).  

Sprint Planning is the moment at the beginning of each sprint when the team organizes 

which tasks from the product backlog items are going to be developed. Thus, based on 

prioritization and effort estimation, the sprint backlog is assembled through a joint effort of the 

developers and the PO to understand the possible increments that can be developed in that sprint 

based on the Product items selected. 

The Daily Scrum is the meeting that lasts 15 minutes to debrief the tasks progress of 

each team member and the difficulties encountered. In this way, the team can follow up on the 

development and predict any misalignment or issue that can merge throughout the project. 

The Sprint Review is the meeting in which the project demo is presented for the team 

and the main stakeholders to get their feedback on the improvement of the MVP (Minimum 

Viable Product). This ritual usually takes 4 hours per Sprint. 

The Sprint Retrospective is the feedback session in which the team discusses how they 

worked together in this sprint and what/how they can improve. Thus, mentioning what was 

positive and negative on the way of working. This ritual usually takes 3 hours per Sprint. 

The Lean branch initiated by Deming has expanded from the manufacturing site to the 

project management domain, shaping the Lean and Kanban methods used nowadays (RIGBY; 

SUTHERLAND; TAKEUCHI, 2016). 
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The Kanban methodology aims to balance the demands (customer) and the capabilities 

(business); it allows a better understanding of the workflow. The practices of Kanban involve 

visualization of the workflow, limitation of Work In Progress (WIP), management of the flow, 

explicit policies, feedback loops, improvement, and evolvement. The main principles are 

change management start with what you do now; agree to pursue improvement through 

evolutionary change; encourage acts of leadership at every level; understand and focus on 

customer needs and expectations; manage the work, and let the people self-organize around it; 

policies control service delivery (Kanban University, 2021). 

The Lean project management methodology aims to reduce waste and increase customer 

satisfaction. The principles that rule the Lean method are: the value specification is established 

by the customer; the value stream identification for each product, such that all processes that 

add or not value should be mapped; the value flow should be structured to eliminate waste; the 

customer pulls the value delivery; the continuous improvement to reach perfection (Lean 

Project Management, PMI, 2007). 

 

2.2  Implementation barriers of agile methodologies 

Since the idealization of agile, the method has been studied and applied through the 

project management community due to its demonstrated success. Projects that have been using 

agile methodologies have shown 42% of success. Meanwhile, traditional methods have 

displayed an indicator of 26%. As for failure rates, agile also has a reasonable rate of 8% of the 

projects, and the waterfall method has 21% (SITHAMBARAM; NASIR; AHMAD, 2021). 

However, applying agile methodologies can be challenging because enterprises have 

been pursuing optimization for a long time, using repeatable processes as a solution. This 

stabilization of activities has become the leading blocker for adopting agile, as the values and 

organization differences between the traditional approach and agile are relevant (NERUR; 

MAHAPATRA; MANGALARAJ, 2005). 

The differences between the two ways of working are highlighted in the mechanisms of 

control, management style, knowledge management, role assignment, communication, 

customer’s role, project cycle, development model, organization structure, and technology, as 

shown in the Table 1 (NERUR; MAHAPATRA; MANGALARAJ, 2005). 
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Table 1 - Comparison between agile and traditional methodology 

Mechanisms Traditional Agile 

Fundamental assumptions 
Systems are fully specifiable, 
predictable and can be built 
through meticulous and extensive 
planning. 

Small teams can develop high-
quality adaptative software using 
the principles of continuous design 
improvement and testing based on 
rapid feedback and change. 

Control Process centric People centric 
Management style Command and control Leadership and collaboration 
Knowledge management Explicit Tacit 

Role assignment Individual, favors specialization Self-organizing teams, encourages 
role interchangeability 

Communication Formal Informal 
Customer’s role Important Critical 
Project cycle Guided by tasks or activities Guided by product features 
Development model Life cycle model (waterfall, spiral) The evolutionary-delivery model 

Desired organizational structure Mechanistic (bureaucratic with 
high formalization) 

Organic (flexible and participative 
encouraging cooperative social 
action) 

Technology No restriction Favors object-oriented technology 
Source: NERUR, MAHAPATRA, MANGALARAJ (2005, p. 76) 

Therefore, companies must rethink those aspects of their organization to implement 

agile methodology successfully. Nevertheless, that is not easy as it requires modifying 

employees’ mindsets (NERUR; MAHAPATRA; MANGALARAJ, 2005). For this reason, the 

literature has developed studies regarding the main barriers and challenges encountered when 

organizations attempt to adopt agile methodologies for projects. 

Confronting these characteristics, the disparity between the methodologies makes 

adapting agile methods to the current enterprise processes complex (HOBBS; PETIT, 2017). 

According to the article “Issues and challenges impacting the successful management 

of agile-hybrid projects: A grounded theory approach” (SITHAMBARAM; NASIR; AHMAD, 

2021), the main challenges and issues of agile and hybrid projects can be stratified into four 

main categories: organizational, process, people and technical. The same logic is mentioned by 

Neuror, Mahapatra, and Mangalaraj (2005), which categorize the challenges in management 

and organization, people, process, and technologies (tools and techniques).  

 

2.2.1 Organizational barriers 

The organization issues are caused by the mismatch between the goals of agile and the 

organization, which leads to the leadership misunderstanding of agile values and principles, 

which reflects on their support (SITHAMBARAM; NASIR; AHMAD, 2021). 
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Thus, the organizational barriers encountered are the lack of support by the leadership, 

which leads to management’s unclear goal for the agile transformation to the team members. 

As well as to low investment in the agile method, such that the literature indicates that agile 

should not be used in budget-constrained projects (Kunda et al., 2018; Jovanovic et al., 2017). 

However, the literature also mentions that this barrier can be overcome in public organizations 

(de Oliveira et al., 2020). 

Beyond that, the lack of management commitment/control towards agile 

implementation in the organization is a blocker that can lead to budget constraints as agile 

usually requires highly skilled programmers, which can be expensive (Kunda et al., 2018).  

Also, the lack of understanding of agile values and principles in the organization, the 

mismatch of the organization’s and agile objectives, and the interference in project development 

by the organization’s political agendas are barriers raised by the past research 

(SITHAMBARAM; NASIR; AHMAD, 2021; Kunda et al., 2018).  

Challenges such as the management style and organizational structure are also 

mentioned due to the better fit of agile methodologies with flat structures, whereas the 

traditional methods with hierarchical structures, large organizations, and offshored or 

outsourced projects. Therefore, the organizational form of the company influences the 

autonomy and cooperation within (SUNDARARAJAN; BHASI; VIJAYARAGHAVAN, 

2014; NERUR; MAHAPATRA; MANGALARAJ, 2005).  

Thus, the continuity of the traditional method's old bureaucracy negatively affects the 

agile implementation. For example, research mentions that the documentation as templates of 

projects after their performance can be done twice, according to the agile and traditional 

methods (DIKERT; PAASIVAARA;  LASSENIUS, 2016). 

Besides that, the organization’s internal silos are a barrier encountered during the agile 

implementation, causing knowledge boundaries (ALMEIDA, 2017; DIKERT; 

PAASIVAARA;  LASSENIUS, 2016)). Thus, adapting to the agile culture takes longer in 

hierarchical structures (ŠMITE; GONZALEZ-HUERTA; MOE, 2020).  

Beyond that, the software knowledge management and reward systems are challenges 

for agile implementation (NERUR; MAHAPATRA; MANGALARAJ, 2005). Another 

interesting point that can be observed in the organization’s culture is the disbelief in the benefits 

that agile can bring to the organization, which influences the successfulness of the agile 

transformation (Kunda et al., 2018). 

 



33 
 

2.2.2 Process barriers  

The process issues are related to the rush of applying agile without analyzing the 

method’s feasibility for the organization and the project. For example, the literature mentions 

that projects from public organizations usually do not fit into agile methodology due to the 

development time (Gonçalves et al., 2021). 

Therefore, this misalignment can lead to future barriers such as well-defined project 

scope;  not well-defined and changing project requirements; insufficient project planning; lack 

of project governance; improper implementation of agile method; poor cost management; non-

flexible or misaligned process; lack of use of hybrid methodologies to better fit the project 

needs; mismatch between the utilization of agile and traditional methods; insufficient 

prioritization and scheduling in the project; neglected closure of project’s activities; insufficient 

progress tracking and reporting; not well-defined management, customer, PM and project team 

roles, causing confusion and overlapping” (SITHAMBARAM; NASIR; AHMAD, 2021; 

Kunda et al., 2018). The confusion between the IT and business PO roles can also be 

challenging in developing the work (NUOTTILA;  AALLTONEN; KUJALA, 2016). 

Beyond that, the lack of effective collaboration and multi-team coordination processes 

and integration can lead to the failure of agile projects (Kunda et al., 2018). As it can lead to 

misunderstanding, affecting the deliveries of the team. According to the research by Novac and 

Ciochină (2018), poor collaboration between the developer team and the product owner can 

cause misinterpretation, impacting the product delivery. Furthermore, it is mentioned that the 

absence of cooperation between the scrum master and the product owner influences the 

project’s success as they represent vital roles (NUOTTILA;  AALLTONEN; KUJALA, 2016).  

According to the literature the transition to agile can be misaligned with the current 

method, which leads to a challenging implementation due to non-comprehension of how to 

apply the methodology with the established traditional project approach (de Oliveira et al., 

2020; Hohl et al., 2016). Thus, the integration between agile and the “current processes, tools, 

techniques and customer deliverable” is a barrier for the method. Beyond that, integrating the 

project management and monitoring process is a critical barrier to the success of agile adoption 

(PATANAKUL; RUFO-MCCARRON, 2018).  

Therefore, poor integration in large organizations can lead to duplicated work efforts in 

software development due to the current adoption of this traditional and well-defined process 

(MAHANTI, 2016). The continuity with the old commitments is also a barrier, as this 

engagement leads to the abandonment of agile practices. So, even in organizational 
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transformation, the management wishes that the employees remain within the company’s 

deadlines (DIKERT; PAASIVAARA;  LASSENIUS, 2016).  

Furthermore, the interaction between agile and non-agile teams can become a challenge 

for the work deployment due to the mistrust on the agile team's delivery capability (KALENDA; 

HYNA; ROSSI, 2017). Moreover, it is mentioned that the requirement management hierarchy 

in large organizations can affect the agile work because the responsibility is divided into many 

layers, as the requirement scales with the extent of agile methodology deployment. 

So, the challenge relies on the fact that the large organizations have focused on activities 

and measurements to assure process optimization and compliance (NERUR; MAHAPATRA; 

MANGALARAJ, 2005). Thus, this transition to the agile methodology can be difficult due to 

differences in tools, activities, workflow, communication, roles, and work strategies 

(SITHAMBARAM; NASIR; AHMAD, 2021). 

For this reason, regulations and rules used for standardization in organizations can block 

the agile transformation as agile projects need to comply with them. According to the research 

in public organizations (LAPPI; AALTONEN, 2017), the main rules to be followed, project 

guidelines, PMO procedures, and documentation, are seen as barriers that influence the agile 

implementation. 

Beyond that, the demand for documentation by the management as a way of controlling 

the project’s performance can be considered overwork, indicating a lack of trust in the team 

(Kunda et al., 2018). The documents provided by the agile methodology usually do not fulfill 

the expectation of the management or stakeholders (PATANAKUL; RUFO-MCCARRON, 

2018; Kunda et al., 2018). For example, it can be considered insufficient in the project's initial 

phase (Gonçalves et al., 2021).  

On the contrary, the lack of minimum documentation indicates a wrong mindset 

regarding the light documentation principle. That represents a challenge that affects the team’s 

communication and can even lead to misunderstandings (Kunda et al., 2018).  

The non-involvement of the customer in the project’s processes is also an issue that has 

been described by the literature (Kunda et al., 2018). The physical distance also corroborates 

this barrier, as it is challenging to involve them in the prototyping process (Conforto et al., 

2014). In addition, the minimal involvement of suppliers at an early stage should be applied as 

usually their feedback is given afterward during the development. Therefore, customer and 

supplier involvement represents a challenge for agile implementation. 

 



35 
 

2.2.3 Social and knowledge barriers 

The barriers regarding social aspects of agile implementation are related to the 

stakeholders' knowledge and mindset of the methodology. The wrong mindset and 

misunderstanding of agile practices, principles, values, and roles are challenges that emerge 

during the adoption. Examples of misconceptions are the understanding that agile solves every 

problem and does not need documentation or task design. And that the agile purpose is fast 

delivery or the team members should become a generalist (DIKERT; PAASIVAARA; 

LASSENIUS, 2016; GANDOMANI; NAFCHI, 2016).  

Thus, the challenges regarding people can be demonstrated through the “lack of agile 

skillset; lack of knowledge about agile methodology; project management incompetence; lack 

of teamwork; poor customer relationship; lack of proper communication structure; lack of 

proper stakeholder expectations; change resistance by stakeholders; resistance on agile mindset 

adoption and lack of team empowerment” (SITHAMBARAM; NASIR; AHMAD, 2021; Kunda 

et al., 2018). 

As mentioned, the lack of knowledge regarding the agile methodology is a significant 

barrier to the transformation. Confusion regarding values, principles, roles, and ceremonies can 

also influence the method’s success due to wrong mindset, expectations, collaboration, etc. 

(GANDOMANI; NAFCHI, 2016; Jovanovic et al., 2017). The knowledge of agile also affects 

the understanding of how to apply the methodology in the teams and how to manage and 

integrate it with the departments (Hohl et al., 2016). 

Beyond that, the agile implementation on a large scale can lead to different agile 

interpretations, which affect the teams’ work. The lack of guidance for multiple teams leads to 

friction if they exchange resources, possibly causing conflicts (DIKERT; PAASIVAARA;  

LASSENIUS, 2016). 

The literature considers the lack of proper training as a relevant barrier to agile 

transformation, leaving the teams unprepared for implementing the methodology. The short-

lasting training also interferes with the effectiveness of the education (NUOTTILA;  

AALLTONEN; KUJALA, 2016). Additionally, proper agile coaching is a blocker for the 

adoption, as just the training is not enough for mindset change. Thus, the coaching capacity and 

experience influence agile success (DIKERT; PAASIVAARA; LASSENIUS, 2016). 

Other than that, the lack of guidance from the literature on implementing a successful 

agile transformation is considered a barrier. Due to the difficulty of learning it from the 
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literature, the link between the theory and reality is missing, which in large-scale 

transformations becomes more relevant (DIKERT; PAASIVAARA; LASSENIUS, 2016). 

As the agile practices in accord with the literature are not feasible, organizations tend to 

adapt the method to their reality, leading to poor customization. That can cause 

misunderstandings and failure in adopting agile processes, roles, and mindset as the application 

will not fulfill the demands, leading even to adapting agile terminologies. In addition, the ill-

definition of agile functions, which can be overlapped with traditional roles, is challenging and 

can be related to this. In consequence, the high workload of the team members may block the 

transformation, as the members are not given the proper time to adjust their work and change 

the activities to implement this methodology (DIKERT; PAASIVAARA; LASSENIUS, 2016).  

Furthermore, the fear of changing roles and responsibilities by adopting the method is a 

relevant barrier. The change could demand abilities they do not have or even cause them to lose 

their positions. This resistance can lead to loss of productivity and time. Another reason is the 

unwillingness to share workspaces and the fear of being observed due to increased interactions 

(DIKERT; PAASIVAARA; LASSENIUS, 2016; GANDOMANI; NAFCHI, 2016). The 

disinterest in changing the process and tools already created and used is also a resistance 

observed in the teams (KALENDA; HYNA; ROSSI, 2017). 

Skepticism is also demonstrated as a challenge for agile caused by misconceptions that 

lead to distrust in the methodology (DIKERT; PAASIVAARA;  LASSENIUS, 2016; 

GANDOMANI; NAFCHI, 2016). The management’s resistance to change can also interfere 

with the agile transformation if they do not comprehend the motivation for the adoption or the 

methodology. Therefore, this reluctance can prevent the implementation of the change happens 

bottom-up.  

On the other hand, the top-down mandate of the agile transformation can represent a 

barrier as the implementation can be seen as mandatory from the management to the employees 

due to not presenting the goal and benefits clearly (DIKERT; PAASIVAARA;  LASSENIUS, 

2016). Ill motives are also mentioned as the cause of the resistance to change, as there are 

personal gains as financial interests (Kunda et al., 2018). 

Also, excessive enthusiasm for the methodology causes agile failure, as the 

transformation does not guarantee success. Thus, the method can provoke conflict and rivalry 

if applied strictly without open collaboration from the transformation representatives 

(DIKERT; PAASIVAARA;  LASSENIUS, 2016). 

According to the literature, the lack of engagement of the product owner (PO) is a barrier 

to methodology adoption. Due to the PO’s role in engaging the team’s work with the client’s 
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needs (PATANAKUL; RUFO-MCCARRON, 2018). Furthermore, challenges such as 

excessive interference and lack of engagement are experiences mentioned in the work of 

external and internal POs due to a lack of knowledge about agile or non-performance of its role 

(Jovanovic et al., 2017; NUOTTILA; AALLTONEN; KUJALA, 2016). Even the disparity 

between the role of the PO in traditional and agile methodology can affect the successful 

implementation of the method as this work is new to them. Additionally, the confusion between 

the role of IT and business PO can also be a challenge for the work development (NUOTTILA;  

AALLTONEN; KUJALA, 2016). 

Cultural differences are also a challenge in international projects as the native mindset 

influences the behavior towards agile principles. Therefore, the hierarchical culture affects how 

the organization is structured, becoming a barrier as the hierarchy form is mentioned as a 

challenge for the agile deployment. For this reason, certain behaviors are described by the 

literature as challenges for agile implementation, for example, the deference to superior 

positions, which leads to the willingness to say yes to every request, to the recurrence for 

management approval of tasks, and to the hesitation of sharing criticism. Additionally, the 

unwillingness to share problems or doubts and lack of understanding are consequences of this 

mindset and affect agile transformation (ŠMITE; GONZALEZ-HUERTA; MOE, 2020). 

Customer commitment is also a factor mentioned as a barrier to agile implementation 

as they have an essential role in the method, working collaboratively with the project (Kunda 

et al., 2018). These factors can affect the project performance and the lack of skills and 

knowledge in managing the stakeholder’s expectations.  

As the agile methodology is based entirely on communication and collaboration 

between the different stakeholders, the decision-making is different from the traditional 

approach because it is decentralized and done by multiple stakeholders, such as the 

development team or the customers (NERUR; MAHAPATRA; MANGALARAJ, 2005). 

Furthermore, all stakeholders must be involved in the transformation (customers, 

suppliers). Otherwise, agile adoption is difficult if just one side adopts the methodology 

(ALBUQUERQUE; TORRES; BERSSANETI, 2020). However, the technical difficulty of 

agile can lead to failure in applying the method to an actual project, even though the training 

moment for the team is precise (Kunda et al., 2018). 
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2.2.4 Technical barriers 

In addition, the main technical barriers are related to the fact that the tools used in the 

projects do not adequately fulfill the needs of agile or hybrid projects (SITHAMBARAM; 

NASIR; AHMAD, 2021). The challenges mentioned are the inappropriate or insufficient 

technology and tools to support agile and the lack of knowledge about the technology and tools. 

These are relevant because the transition to agile methodology is influenced by the tools the 

teams have at their disposal, as they support the fast-paced and interactive work of the project 

(NERUR; MAHAPATRA; MANGALARAJ, 2005).  

Knowledge transfer is a challenge mentioned in the literature as the minimalization of 

documentation can difficult the sharing of knowledge within the team. If the group is 

reallocated, it can become a problem for the team in agile (NUOTTILA; AALLTONEN; 

KUJALA, 2016). 

Lack of minimum documentation is a challenge for relatively large projects as it is an 

important way of avoiding misunderstandings due to poor communication. However, it is 

pointed out that documentation can be an additional time effort (KUNDA; MULENGA; 

SINYINDA; CHAMA, 2018). 

 

2.2.5 Communication barriers 

Beyond those factors, the information communication with stakeholders and within the 

team is also highlighted as a barrier to implementing the agile methodology. For example, if 

the interface definition is not done in the project’s early stage for the initial and incremental 

planning, it can lead to late communication to the stakeholders. Another example is the 

communication of changes in the project that can be informed in a delay to customers, becoming 

a barrier if any of the modifications require implementation on their side (NUOTTILA; 

AALLTONEN; KUJALA, 2016).  

Furthermore, the team’s co-location is essential as it facilitates the exchange of 

information. The geographical distance between the group and customers is also mentioned as 

a barrier due to the challenge of exchanging information and involving the stakeholders 

(Conforto et al., 2014). 

This is noticed through the contrast between virtual and physical ways of working as 

ideally, the entire agile team should be encountered in the same room or an open space office 

for an easy collaboration (ASNAWI; GRAVELL; WILLS, 2010). For this reason, in a virtual 
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set, good tools should be adopted to support teamwork and enable proper communication 

(NUOTTILA; AALLTONEN; KUJALA, 2016). 

In large companies where the teams are distributed across different locations, problems 

emerge. As the traditional practices lead to difficulties in interactions between the teams, which 

Motorola and Nokia noticed. Nokia deployed workshops to engage the different groups to 

overcome cross-communication issues (MAHANTI, 2006). 

 

2.2.6 Team barriers 

According to the literature, team aspects can also represent a barrier to implementing 

agile methodologies. Factors such as team size, autonomy, multidisciplinary, and team culture 

influence the adaptability and implementation of the method (Conforto et al., 2014; Jovanovic 

et al., 2017; Moe et al., 2019).  

Therefore, agile is a better fit for small teams, the optimum size for scrum is ten persons. 

Thus, maintaining the original team size can cause an inadequate transition of organization roles 

in the agile transformation (Jovanovic et al., 2017). 

As mentioned, team autonomy is defined as one of the characteristics of the agile 

methodology, being key to agility (TAKEUCHI; NONAKA, 1986; Mikalsen et al., 2019). 

However, barriers to implementing autonomy in the team’s work are present. A study 

developed by Moe et al. (2019, p.18) analyses the influence of eight factors on the team 

autonomy: “not having clear common goals, lack of trust, too many dependencies on others, 

lack of coaching and organizational support, the right level of responsibility, too much stress, 

part-time resources, redefining the manager’s role.” The conclusion is that factors such as many 

dependencies on others, lack of trust, and part-time resources were the most relevant in the 

research. 

The external dependency of the teams is mentioned as a barrier also due to the double 

responsibility of the support team to the projects as well as to the fix activities, the fact that 

there is no subordination of the support team to the project manager and the slow time of 

approval of changes by the IT support (Gonçalves et al., 2021).  Additionally, complex 

organizations are a barrier for the autonomous team because of the many dependencies within 

the organization and the team. The complexity control is through standards, hierarchy, and plans 

have been adopted (Mikalsen et al., 2019). 

The literature mentions shared resources as a challenge for agile projects as it increases 

the team’s dependencies within the organization, which leads to the unfocused effort. 
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Therefore, it is interesting for autonomous teams to have full-time resources for the team 

(Mikalsen et al., 2019). As the part-time resources usually experience conflict between the 

needs and goals of each project (MOE, 2013). 

Regarding team skills, the lack of multidisciplinarity due to high specialization can 

become a barrier to agile implementation. It influences the team's task and role assignment, 

affecting its reorganization. This creates dependencies on specific resources that are technical 

experts (Jovanovic et al., 2017) and possibly causes a bottleneck due to reallocation, which 

grounds the knowledge barrier. Companies have traditionally encouraged this culture and 

contradict the agile principle of having multiple skills members (MOE, 2013). 

The already established team culture is considered a barrier to agile implementation as 

this transformation influences the culture and mindset of the team members. Thus, a strong 

team culture in planning, communication, team rules, and patterns can slow the agile 

transformation (Jovanovic et al., 2017). 

 

2.2.7 Literature summary 

In conclusion, the challenges encountered while implementing the agile methodology 

provokes the return to the usage of the traditional method (DIKERT; PAASIVAARA; 

LASSENIUS, 2016). Thus, the main barriers mentioned can be summarized in Table 2 below, 

indicating the references according to Appendix A. 
Table 2 - Summarization of the barriers to agile implementation 

Level 1 Level 2 Level 3 Reference # 

Communication 
aspects 

Communication between 
teams 

Geographical location 
[2] [3] [4] [6] [8] 

[11] [12] [14] [26] 
[29] [30] 

11 

Virtual vs. physical 
communication [11] 1 

Work station disposition [1] [14] 2 
Communication between 

stakeholders --- [9] [11] 2 

Organization culture --- 
[4] [7] [8] [9] [10]  
[15] [17] [19] [20] 
[24] [28] [31] [32] 

13 

Organization structure & 
management 

Organization hierarchy [5] [14] [28] [29] 
[33] 5 

Organization silos [8] 1 

Organization processes and 
methods conflict --- 

[2] [4] [9] [11] 
[14] [16] [19] [22] 
[23] [24] [27] [33] 

12 

Lack of executive support --- [4] [15] [24] [25] 4 
Lack of reward system to 

support agile --- [4] 1 

(continues) 
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(continuation) 

Level 1 Level 2 Level 3 Reference # 

Social aspect 

Native culture --- [5] [26] [30] [31] 4 
Wrong mindset and 

misconception about agile  --- [10] [14] [32] 3 

Resistance to change 

Fear of changing  roles and 
responsibilities [14] 1 

Fear of increased 
monitoring by management [14] [32] 2 

Skepticism about the new 
ways of working [14] 1 

Management resistance [4] [14] [27] [32] 4 
Unwillingness to abandon 

the previous process 
[8] [9] [16] [23] 

[24] 5 

Ulterior motives to not 
change for agile method [4] 1 

Top down mandate [14] 1 
Lack of commitment of 

customers & stakeholders --- [4] [7] 2 

Lack of Product Owner 
engagement --- [15] [23] 2 

Too much pressure and 
workload --- [14] [16] 2 

Customer aspects 
Lack of involvement [4] [6] 2 

Geographical distance [6] 1 

Knowledge aspects 

Lack of agile skills/knowledge --- 

[4] [8] [11] [13] 
[15] [16] [17] [19] 
[22] [23] [24] [32] 

[9] 

13 

Lack of training on agile 
methodologies & guidance  --- [3] [4] [8] [14] 

[23] [30] [31] 7 

Knowledge transfer --- [11] 1 

Team aspects 

Lack of team autonomy 

Too many dependencies on 
others [18] [19] [21] 3 

Lack of trust [21] 1 

Part-time resources [6] [18] [21] [20] 4 

Redefining managers roles [13] [14] [21] 3 
Right level of 

responsibilities [21] 1 

Not having clear and 
common goals [21] 1 

Lack of coaching and 
organizational support [21] 1 

Too much stress [11] [21] 2 

Team size --- [6] [15] [24] [26] 4 
High specialization of team 

members --- [15] [20] [25] 3 

Strong team culture 
established --- [15] 1 

Geographical distance --- [6] 1 
(continues) 
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(conclusion) 

Level 1 Level 2 Level 3 Reference # 

Technical aspects Lack of good agile tools and 
knowledge about them --- [3] [4] [11] [13] 

[28] [31] [33] 7 

Process aspects 

Multi-team coordination 
problems --- [4] 1 

Ill define management, 
customer, project team roles --- [3] [4] [11] [13] 

[33] 5 

Ill define project scope, 
requirements, changing 

requirements 
--- [4] [13] [25] 3 

High regulations and rules 
needed --- [33] 1 

Project is not fit 100% for 
agile --- [9] [13] [19] 3 

Lack of effective 
collaboration --- [3] [4] [14] [32] 4 

Not treating the 
transformation as a project --- [9] 1 

Source: Created by the author 
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3 METHODOLOGY 

This chapter aims to explain the methodology used to analyze the data for this research.  

Thus, describing each phase of the study and the methods adopted for the data collection and 

analysis. 

 

3.1 Research phases 

This research objective is to advance from the theoretical understanding to what is 

experienced in the field. Hence, explore the barriers encountered while implementing the agile 

methodologies by organizations and underline which of them are the most significant obstacles. 

And comprehend how the agile barriers interfere with the project and organization’s 

performance. Finally, based on the literature, investigate the primary strategy to mitigate them. 

Thus, as introduced in the first chapter, the questions proposed by this research are: 

▪ Q1: What are the main barriers encountered by organizations when implementing agile 

methodologies? And which of them are the most relevant obstacles? 

▪ Q2: What effect do the agile barriers have on the project and business benefits? 

▪ Q3: What is the possible mitigation strategy to avoid the most effective agile barriers? 

Thus, to answer them, the research is structured in four main steps: the literature review, 

field research, critical analysis, and the mitigation strategy (Figure 2). 
Figure 2 - Methodology structure 

 
Source: Created by the author 
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As the focus is first to identify the barriers to implementing agile methodologies in 

companies, reviewing the available literature regarding this topic corroborates with the 

awareness of the current challenges. The field research goes further through qualitative and 

quantitative approaches for identifying the barriers and the strategies to overcome them. 

 

3.2 Qualitative analysis 

The qualitative analysis is based on the Grounded Theory approach (GT), following a 

similar research method mentioned by Sithambaram et al. (2021). The methodology is founded 

more specifically on the Constructivist Grounded Theory (CGT), which establishes the 

theoretical sensitivity as an initial step of the method, guiding the research (RIEGER, 2018). 

Also, CGT has an inductive-abductive logic that creates an iterative research process. The 

abductive logic infers concepts from the literature, and the inductive reasoning leads to 

conclusions based on the collected data. 

 

3.2.1 Data analysis  

Therefore, the qualitative methodology proposed is divided into three main parts: 

theoretical sensitivity, data collection, and data coding. For the first part, the literature review 

leveled an introductory perspective of the challenges encountered while adopting the agile 

approach, which was summarized in Table 2.  

The second part, data collection, is deployed through semi-structured interviews of one 

hour guided through an interview protocol based on the literature (Appendix B), exploring the 

challenges experienced by organizations during the application of agile methodologies in their 

activities. The protocol was created based on the literature review; the focus of this 

methodology is not to influence the interviewee’s answers such that it is possible to capture 

their perspective on the matter. However, a semi-guided was created to lightly enable the 

exploration of the main aspects of the agile methodology experience of each interviewee and to 

support the interviewer.  

Therefore, the protocol has five central moments: the context, project scope, barriers, 

project process, and finalization of the interview. The context aims to explain the reasons and 

goals of the research to the interviewee. Following the project scope is explored to comprehend 

its relevance for the study, understanding the role of the interviewee, size and project’s 

extension, the method adopted, training developed, and tools used. The barriers instigate the 

discussion of the main challenges endured during the adoption experience of the agile 
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methodology. The project process difficulties are discussed afterward to comprehend internal 

obstacles of the own methods towards the project. Finally, the end of the interview highlights 

their most critical barriers and the mitigation mechanisms used. 

To guarantee the relevance of the information collected, the interviews were applied to 

a selected sample of PO and Proxy PO of the projects. Due to the research context and the 

interviewee's availability for discussion. Thus, the interviews were developed with projects 

adopting agile methodology from the Supply Chain domain given the internship context.  

Furthermore, due to COVID limitations, each interview was done through a virtual set, using 

the platform Teams, being recorded for transcription, with the approval of each interviewee. 

Altogether, 6 POs and 1 Scrum Master were interviewed, as described in Table 3. 
Table 3 - Interviewees’ Profile 

Interviewee 
ID 

Interviewee 
role 

Original 
country 

Interview Platform 
and duration 

Project 
ID Project description 

PO1 Product Owner Morocco Teams,  1.5 hours PJ1 

Core team centralized in France, 
development team in India, end users 
distributed globally in each region and  
affiliate (multinational coordination), 
cross-domain project. Project size: S 

PO2 
Product Owner 

Proxy France Teams, 1 hour PJ1 

Core team centralized in France, 
development team in India, end users 
distributed globally in region and  affiliate 
level (multinational coordination), cross-
domain project. Project size: S 

PO3 
Product Owner 

Proxy France Teams, 1 hour PJ3 

Core team and development team 
centralized in France and India, end users 
distributed globally at the affiliate level 
(multinational coordination), Supply chain 
domain project. Project size: S 

PO4 Product Owner France Teams, 1 hour PJ2 

Core team and development team are 
centralized in France, end users distributed 
globally in the affiliate level (multinational 
coordination), Supply chain and Finance 
domain project. Project size: M 

SM1 Scrum Master France Teams, 1 hour PJ2 

Core team and development team 
centralized in France, end users distributed 
globally in the affiliate level (multinational 
coordination), Supply chain domain 
project. Project size: M 

PO5 Product Owner France Teams, 1 hour PJ5 

Core team and development team at zone 
level, end users distributed in EMEA (zone 
coordination), cross-domain project. 
Project size: N/A 

PO6 Product Owner France Teams, 0.5 hour PJ4 

Core team and development team 
centralized in France, end users distributed 
globally in the affiliate level (multinational 
coordination), cross-domain project. 
Project size: XL 

Source: Created by the author 

The project size in the description above follows the budget stratification following the 

intervals shown in Appendix C. 
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3.2.2 Data coding 

After the transcription of each interview, the analysis will use the platform N-VIVO® 

for the qualitative analysis of the content. Through the coding of the data collected, following 

an open and axial coding. The open coding labels each data component regarding the agile 

barriers mentioned based on the researcher’s interpretation. The initial codes are used in axial 

coding to create higher categories through aggregation based on the relationships between the 

labels. 

The same logic was applied during the literature review, resulting in the barrier’s 

hierarchy (see Table 2). So, the interview coding complements the obstacles encountered in the 

literature. If relevant, literature research on the new barrier will be deployed to guarantee the 

review’s exhaustiveness (Figure 3). 

The abovementioned qualitative analysis highlights the different barriers encountered 

by the projects as in the literature. At the same time, the quantitative research aims to confirm 

the barriers statistically, which indicates the most relevant challenges during the agile 

methodologies implementation for organizations. 
Figure 3 - Qualitative analysis structure 

 
Source: Created by the author 

 

3.3 Quantitative analysis 

The quantitative analysis searches for the confirmation of the most relevant barriers 

when implementing agile methodologies in organizations (Q1) and the influence of the agile 

barriers on the project and business performance (Q2). The obstacles analyzed are based on the 
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literature review and qualitative analysis. This research phase is composed of data collection 

and statistical analysis. 

 

3.3.1 Data collection 

The data is collected through a survey that follows the questionnaire model in Appendix 

D. The questionnaire is divided into two parts: first, questions regarding the background and 

experience with agile methodologies - second, a seven points Likert scale to evaluate the 

influence of each barrier to the agile implementation and the impact that the method has on 

each project and business benefits. 

The Likert scale ranges from 1 (does not influence), 2 (influences very little), 3 (little 

influence), 4 (influence moderately), 5 (reasonably influences), 6 (strongly influences), 7 

(influences completely). 

Moreover, this survey allows the deployment of data search with specific profiles that 

are interesting to answer the questions from the research (GERHARDT; SILVEIRA, 2009). 

Thus, the respondents were selected through LinkedIn® based on experiences with the agile 

approach, which was circulated for two months using Google Forms®. 

The sample size was dimensioned through the software GPower 3.1. To guarantee the 

statistical power, a priori analysis was developed using the software GPower 3.1 (APPENDIX 

E) for the Structural Equation Modeling (SEM) as it is the most complex analysis of the 

proposed ones, summarized in Table 4.  
Table 4 - Priori power analysis 

Power (1-β) α Number of 
predictors Sample size 

0.80 0.05 3 77 
Source: Created by the author 

The ideal sample size for SEM analysis should be double the one in Table 4 to avoid 

low-quality data as it influences the study (BIDO; SILVA, 2014). As a result, 154 responses 

are the minimum to be statically relevant. 

 

3.3.2 Data analysis   

The statistical analysis is divided into four phases: first, basic data analysis to understand 

the different profiles based on the background and agile knowledge questions, using Excel.  
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Second, the descriptive analysis summarizes the median, mode, and standard deviation, 

which will base the inference on the respondent’s opinion about each barrier’s 

representativeness - this analysis will adopt IBM SPSS statistics. Thus, to analyze their 

significance, the mode and median will be considered. If the mode is equal to 6 (strongly 

influences) or 7 (influences completely) and the median≥5, the barrier is classified as a 

relevant blocker to agile as the distribution is displaced towards strongly and completely 

influence categories. 

Following, an inferential analysis using the Kruskal-Wallis test to understand if the 

respondent’s experience with project and agile interfere with their perspective on the barrier 

relevance. This non-parametric test was selected because the Likert scale measures ordinal data, 

and the data do not display a normal distribution. 

Thus, the Kruskal-Wallis H test indicates if there is a discrepancy between the above 

groups (LEON, 1998). Hence, the null hypothesis for both cases is that the perspective on the 

barrier significance is the same for all groups. The group effect is proved when the p-

value<0.05. A post hoc test will complement this analysis to verify which specific group is 

distinct, using the Dunn-Bonferroni test.  

Before the deployment of this test, two assumptions should be considered: if the samples 

are random and independent from their population and if the measurement scale is ordinal 

(LEON, 1998). This inferential analysis will also use the software IBM SPSS statistics. 

Finally, a multivariate analysis, using the Structural Equation Modeling (SEM) 

estimated with Partial Least Square (PLS), highlights the relationships between multiple 

variables (Hair et al., 2009). 

The SEM-PLS is a good method to comprehend the relationships between constructs in 

social and behavioral studies as it is robust to the lack of multivariate normality and the need to 

use a formative model (BIDO; SILVA, 2014). This research adopts a formative model because 

each measure is considered a possible cause of the construct. Thus, the agile barriers and benefit 

category constructs are caused by their respective measures listed in the questionnaire script 

(see Appendix D). 

The usage of SEM-PLS provides this study with an understanding of the effects of the 

structured relationships between the different constructs. Thus, its primary purpose is to 

acknowledge the existence of any effect of the agile barriers on the project and business benefits 

(Q2). 

For this multivariate analysis, the model will consider the barriers and project and 

business benefits as mentioned. Thus, the analysis test empirically the model, improving the 
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theoretical comprehension developed through the qualitative analysis (Hair et al., 2009). The 

SEM analysis is developed in the software SmartPLS® and divided into five steps: first, the 

definition of constructs that in this research will use the agile barriers categories (organization, 

social, team, knowledge, communication, process, customer, and technical); second, the 

measurement model designed with the agile barriers constructs; third, the assessment of the 

formative measurement model, evaluating the collinearity issues and the relevance of the 

formative indicators until the model is significant; fourth, the design of the structural model 

using the agile barriers and benefits (project and business); fifth, assess the model validity and 

state conclusions (Hair et al., 2009, 2014). 

In steps 3 and 5, an assessment is necessary to establish a valid measurement and 

structural model. So, the indicator’s collinearity must be low with VIF<5.0. Following, the 

outer weight and loading are verified to guarantee the significance of each indicator. As criteria 

of deletion, if the outer weight is not significant (p-value≥0.05) and the outer loading<0.5 and 

not significant (p-value≥0.05) the barrier must be disregarded from the model (Hair et al., 

2014). 

In this research, the structural phase transforms the first-order model into a second-order 

to simplify viewing and analysis results. 
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4 RESULTS: QUALITATIVE ANALYSIS 

Considering the interviews collected, a qualitative data analysis was deployed to 

understand the barriers the projects experienced. Therefore, the results will explore the profile 

of each project, followed by an overview of the mentioned issues and, finally, a discussion 

about the project’s context and the barrier’s profile. 

 

4.1 Project’s profile 

As explained in the previous chapter, the seven interviewees were engaged with five 

projects that belonged to the Supply Chain Domain. The analysis merged the bottom approach 

with the barriers surveyed from the literature review done primarily. Therefore, the N-VIVO 

analysis permitted an understanding of new barriers and possible relationships. The new 

barriers will be validated in the next chapter through quantitative studies. Table 5 summarizes 

each project’s methodology profile and description, considering team aspects, project 

coordination, project users, agile mechanisms and tools, project management (PM) approach, 

and training. 
Table 5 - Project’s profile 

Project 
ID Team aspects Project 

coordination 
Project 
users PM approach Agile mechanisms and tools Agile training 

PJ1 

Business (PO 
and PO Proxy) 
and IT core team 
at global level in 
France. 
Development 
team in India 

Multinational 
level 

Distributed 
Regionally 
and locally 
worldwide 

Agile 

Mechanisms: sprint (2 weeks), 
project backlog, user stories, 
story’s weekly prioritization, 

Kanban, sprint planning, sprint 
review, daily stand up 
(developers only), testing (core 
team and key users) and 
production (developers) 
Tools: ServiceNow®, 
Microsoft Teams for 
communication 

Yes, for all 
core team. 
Has agile 
coach (Scrum 
master) 

PJ2 

Business (PO 
and assistant) 
and IT core team 
at global level in 
France 

Multinational 
level 

Distributed 
worldwide Agile 

Mechanisms: all Scrum rituals 
and Kanban 
Tools: Jira® for story 
management, Teams for 
communication 

Yes, for all 
core team for 
2 days. Has 
agile coach 
(Scrum 
master) 

PJ3 

Business (PO 
and PO Proxy) 
and IT core team 
at global level in 
France and India 

Multinational 
level 

Distributed 
worldwide Agile 

Mechanisms: all Scrum rituals 
and Kanban 
Tools: Jira® for story 
management 

Yes, for all 
core team. 
Has agile 
coach (Scrum 
master) 

(continues) 
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(conclusion) 

Project 
ID Team aspects Project 

coordination 
Project 
users PM approach Agile mechanisms and tools Agile training 

PJ4 

Business and IT 
core team at 

global level in 
France 

Multinational 
level 

Distributed 
worldwide 

Hybrid, run 
phase 

(transition from 
traditional to 

agile) 

Mechanisms all Scrum rituals 
and Kanban, demand 
management, enhancement 
management 

Tools: ServiceNow®, Teams 
for communication 

Yes, for all 
core team. 

Workshop in 
the beginning 

of the 
transition to 

agile 

PJ5 
Business and IT 

core team at zone 
level in France 

Zone level 
Distributed 
at the zone 

filiates 

Traditional 
methodology, 

run phase 

Mechanisms: periodical 
meetings per countries to 
deploy the features iteratively 
Tools: no tools for agile 
management, Teams for 
communication 

No 

Source: Created by the author 

As shown in Table 5, PJ5 currently does not adopt agile methodology as the project only 

deploys the developed tool. Regardless it partially adopts the agile mechanisms and is 

attempting to apply the methodology, raising interesting points to the discussion – therefore 

considered in the analysis.  

Additionally, PJ4 is classified as a hybrid approach as it is in run phase, terminology of 

the traditional methodology, and adopts agile rituals meanwhile. Therefore, it is not developing 

a new tool but currently deploying it worldwide. It is essential to observe that this project has 

transitioned from the traditional approach to agile during the run phase. For this reason, it 

cannot be considered fully agile even though it adopts all agile rituals as mentioned. Even so, 

it is interesting to understand the point of view of this transition as well as the issues 

encountered. 

Another critical point is that PJ1 and PJ2 work internally in agile; however, when in 

contact with external stakeholders, it adopts a traditional approach to align with them. This is 

used as a management approach to demonstrate achievements, long-term planning, and 

performance to validate the project with sponsors. This resonates with the internal bureaucracy 

required in a large corporation like the one analyzed. 

It is interesting to notice the relationships between the different projects' profiles and 

the barriers pointed out by the interviewee. Table 3 shows the interviewees’ ID and the projects 

they were engaged with as a reference. 
 

4.2 Barriers to the agile implementation overall 

The interview transcriptions were imported to N-VIVO®, which allowed the barriers to 

be further analyzed when adopting agile methodology. Table 2 shows a coding tree grounded 
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in the literature review. Each tree node is an agile method potential barrier, considering the 

hierarchy (see Table 2) based on the researcher’s analysis in a top-down approach.  

Afterward, further coding was developed based on a careful analysis and interpretation 

of the interviews to create new nodes and relationships (see Figures 4 to 7). The final coding 

schema is represented by project maps exported from N-VIVO® in Appendix F. The schema 

is based on three levels with the parent’s nodes: knowledge, organization, process, social, team, 

technical, and communication aspects. They were followed by the child nodes that were 

clustered based on similarities. 

It is interesting to highlight the new barriers classified as social (Figure 4) and team 

aspects (Figure 5). As the other obstacles were already explained initially in the literature 

review chapter, only the highlighted issues will be described. 
Figure 4 - Social barriers 

 
Source: Created by the author using N-VIVO® 

In the customer aspects branch, two barrier nodes, ‘synchronization between the 

customer planning and agile team’ and ‘large number of customers’, were highlighted in the 

interviews.  

The synchronization issue is caused by different work dynamics between the core team 

and users due to methodology differences, customer priorities, and parallel activities. This leads 

to difficulty in implicating customers in project activities such as testing and feedback. This 

problem influences the project outcome in terms of quality and delay, as the agile methodology 

principle is user-centric. 

The high number of users is demanding for the project development as it directly 

influences the requirements. This barrier is connected to users’ different experiences, demands, 
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and local conditions. For instance, PJ1, as a large project, faces obstacles related to users because 

of the global scale, which conduce to difficulty in managing requirements that surge due to the 

variety of key user’s needs. 
Figure 5 - Team barriers 

 

Source: Created by the author using N-VIVO® 

Regarding the team barriers node, the interview comments conclude that ‘Changing 

members’ of the team can influence the project work. The talent rotation implies losing implicit 

and tacit knowledge that takes time to learn. Besides, it affects the project progress due to the 

understanding of activities and team rituals as mentioned in the following quotation: 
“Okay, there are changes of this team, then they need to inboard the people again, it 

takes time. So, from one release to another, sometimes we lose efficiency. And we 

have also some regressions in the development because it's not the same person that 

is doing the Dev.” (Interview PJ1|PO1). 

Beyond that, the qualitative analysis explored the relationships between the barriers by 

following project maps from N-VIVO®. Figure 6 shows the relationship between knowledge 

and training, highlighting the overlapping between the lack of training and expertise in agile 

methodology (see node ). 
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Figure 6 - Knowledge’s relationship 

 
Source: Created by the author using N-VIVO® 

The knowledge barriers relationship highlights that guidance and training are essential 

to the knowledge encountered in the social assets of the company. Additionally, mentioned in 

the interviews PJ2 |PO4 and PJ3 |PO3 as a success factor and a barrier, having a coach as a Scrum 

Master represents an essential role during the implementation of agile methodology as it eases 

the transition. That externally can be correlated to knowledge regarding agile, as the Scrum 

Master’s role on projects is to introduce the rituals and terminologies, helping in the daily 

implementation. This expert support facilitates the transformation reducing the difficulties that 

can surge. 

Figure 7 shows the relationship between communication, customer, technical, and 

process. These barrier categories overlap in four points (see nodes ). 
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Figure 7 - Communication and customer relationships 

 
Source: Created by the author using N-VIVO® 

During the interview PJ2|PO4, the relation reinforcement between the lack of customer 

involvement and the lack of clear and shared goals by the team was indicated (see Figure 7, 

node 1). The customer’s understanding of the project target impacts their interest in getting 

involved in the development.  
“agile works when you know where you want to go. And when you don't try to 

replicate something that already exists […] people did not want to have regressions” 

(Interview PJ2|PO4). 

Besides, the overlap in node 2 (Figure 7) shows that communication with stakeholders 

is also an issue connected with customer involvement. The degree of interest from users 

influences their willingness to collaborate. 

Another relationship stream is between ‘communication with stakeholders’ and ‘lack of 

good agile tools’ that overlap in node 3 (Figure 7). The proper agile tools impact communication 

and how information is passed between the team and users, influencing the visibility provided 

to them and impacting the overall satisfaction, as mentioned in the following interview 

quotation. 
“The cause, I will say that the user are not informed on they don't have any tool to see 

what's going on. They just see the tool. They don't have any explanation. Of course 

we have documentation but it's not accessible.” (Interview PJ1|PO2). 

Additionally, the ‘lack of good agile tool’ impacts the requirements definition of the 

project (see node 4, Figure 7). Given the fact that non-robust tools can lead to inefficiencies in 
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the requirement process due to time-consuming and complex features – which can provoke 

mistakes in processes and non-clear definition of requirements, creating a bottleneck for 

developers. The following statement of a PO2 illustrates this relationship: 
“That's also why we wanted to move to the enhancement process, because you can 

create a story in 30 seconds. […] it's more easier for us and for the dev team […] 

because sometimes is not clear, the dev team have to reach the user that created the 

story. So, it's really time consuming.” (Interview PJ1|PO2). 

Going further on the representativity of each parent barrier, the relevance was 

established through the percentual coverage based on the number of references coded. Using a 

top-down approach, first analyzing the most relevant obstacles at the top level (level 1), 

followed by further analysis of child levels to understand the root cause. 

Therefore, the following graph represents the most mentioned barriers at the parent 

level. The four most relevant obstacles are related to the process (19%), team (19%), social 

(24%), and knowledge (16%) aspects (see Graph 1). 
Graphic 1 - Barriers percentage distribution (level 1) 

 
Source: created by the author 

At the child level, the nodes coded for these four main aspects are summarized in Table 

6 as the percentage of the total references in each parent node. This indicates which are the most 

relevant barriers for the interviewee’s cases. 
Table 6 - Relevant barriers distribution (qualitative analysis) 

Parent level Child level % 

Process aspects  

Lack of effective collaboration in the project development 28.6% 
Not well defined or changing project requirements 28.6% 
Project cannot be 100% agile 23.8% 
Multi-team coordination problems 14.3% 
Badly defined management, customer and project team roles 4.7% 

(continues) 
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(conclusion) 

Parent level Child level % 

Team aspects 

Changing members 9.5% 
Agile team with part-time resources 42.9% 
Too many dependencies of the agile team on others 23.8% 
Lack of coaching and organizational support 9.5% 
Lack of trust in the agile team 9.5% 
Not having clear and common goals 4.8% 

Social aspects 

Geographical distance between customer and team 3.8% 
Lack of customer involvement 7.4% 
Large number of customers 7.4% 
Synchronization between the customer planning and agile team 11.1% 
Lack of commitment of customers, stakeholders and team 11.1% 
Native culture 3.7% 
Skepticism about the agile way of working 11.1% 
Unwillingness to abandon the previous process 11.1% 
Wrong level of responsibilities 14.8% 
Wrong mindset and misunderstanding of agile concepts 18.5% 

Knowledge aspects 
Knowledge transfer 16.7% 
Lack of agile skills or knowledge 38.9% 
Lack of training on agile methodology and guidance on how to adopt 44.4% 

Source: Created by the author 

 

4.3 Project’s methodology and barrier’s profile 

To understand how the project characteristics may affect the issues faced, a description 

of each project’s barrier profile is presented in Graph 2 based on the number of references coded 

on N-VIVO ®, adapted in Appendix G. 
Graphic 2 - Barrier’s profile in each interview 

 
Source: created by the author from N-VIVO® coding 

Overall, process, team, and social barriers are mentioned in every interview, confirming 

the previous analysis. In addition, social aspects are constantly mentioned in the cases, given 
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that in agile, social assets are essential for deployment as individuals, and interactions are one 

of the central four values (Beck et al., 2001). 

Furthermore, a detailed review of the barriers experienced by the interviewees during 

the different steps of the project is presented below. It goes through the project approach, team 

structure, and the user experience. 

 

4.3.1 Project 1 (PJ1) 

Regarding PJ1, both PO1 and PO2 consider that the project encountered 

communication, knowledge, organizational, process, social, and team issues. Beyond these 

common points, PO2 has a different opinion on the relevance of the technical barriers compared 

to the other issues mentioned. This is connected with PO2’s role as Proxy Product Owner, 

which gave more exposure to the product development than the PO, including contact with 

project requirements, communication, and management tools. Consequently, technical barriers 

can become more evident as it affects its responsibilities directly.  

As the PJ1 approach has initially not implicated users during requirements development, 

barriers related to customers and communication with stakeholders emerged because of the 

unclear status and the lack of feedback exchanged with users.  
“One main pain point was communication, because they were not really aware 

of what's going on. […] They don't know when it's rejected or going to be 

implemented, having few visibility on the project in general.” (Interview PJ1| 

PO2). 

This can lead to missing requirements for enhancements and users’ low ownership, as 

they did not support the development and did not contribute to the specifications indicated in 

the reference. 

“key users were not very implicated […] many times the implication of key 

users gives another point of view […] also users will not take the ownership 

of something that they didn't help build. […] push to them a new tool that they 

are not part of it” (Interview PJ1| PO1). 
The solution was to increase their involvement; however, the non-existence of proper 

tools to support agile development communication and knowledge issues were consequences 

of this technical barrier. Therefore, the knowledge transferring obstacle is a consequence of this 

issue that influences the project work, as highlighted in the following interview quote: 
“The cause, I will say that the user are not informed on they don't have any 

tool to see what's going on. It was in Epop, which is really hard to find the 
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appropriate documentation, depending on your job, it's not really user 

friendly.” (Interview PJ1| PO2). 

Moreover, due to its global implementation, the numerous PJ1’s end users lead to 

inherent difficulties that interfere with the project. For instance, the project involving all 

affiliates worldwide was overwhelmed by excessive and contradictory needs. A situation that 

the project team was aware of as expressed by this quote: 

“Sometimes in Russia, they want something, Spain something else. Is how to 

please everyone and have a customized solution, when we want to have a core 

tool that is used by everyone” (Interview PJ1| PO2). 

Many users influence communication due to the time needed to exchange information 

and plan activities such as testing, feedback, and training. Furthermore, the project 

synchronization with end-users competes with local operational needs. The quickly agile 

iteration and local teams working in classical waterfall triggered planning clashes because of 

the work rate difference: 

“And every country has different planning […] agile can go very fast. we're 

not used to this in the company.” (Interview PJ1| PO1). 

Hence the coordination with teams has been raised as a blocking point, and users 

hierarchization is a solution to avoid overwork, as highlighted in the reference: 

“The total end user were 3000 […] I will not train the 3000 users. So we had 

to communicate in advance to first train the key users, so they can train their 

community.” (Interview PJ1| PO2). 

Also, the significant user involvement provoked a project bottleneck due to changing 

demands and unclear requirements that influence the project efficiency, creating non-added 

value activities to understand and attend to users’ necessities. In this project, user 

hierarchization was also a solution to avoid stories over creation that implicated extra demand 

for backlog organization. 

“many user stories were doubled, because countries don't exchange 

information between them before creating an user story […] you want to 

satisfy closely all your users, but then you have a lot of demands and it's hard 

to manage.” (Interview PJ1| PO1). 

Moreover, the geographical distance barrier between team and users corroborates these 

social, communication, and process issues. As the collaboration becomes bureaucratic by the 

necessity of online tools, it contrasts with agile practices (Beck et al., 2001). This barrier is 

mentioned for the team interaction, as PJ1’s development team was located in India - 

nevertheless, this problem is reduced in the long-term as quoted. 
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“So you remember, most developers are offshore. And, I don't know them […] 

we're not close, it is not that problematic, because we pass too much time 

together, maybe in the beginning” (Interview PJ1| PO1). 

Besides, changing users was indicated as an issue for agile as it influences the team’s 

knowledge and its transfer during the project development. Since it requires new training, 

having part of the tacit knowledge acquired lost reaffirms the user’s collaboration importance. 

“One of the pain points is like end users change very often. […] And key users 

were having trouble to train all these users often, so, this is one of the pain 

points” (Interview PJ1| PO1). 

Regarding knowledge issues, the organization’s low familiarity with agile due to the 

initial phase of the transaction influenced the barriers that emerged in PJ1’s case. Thus, the lack 

of training and agile expertise leads to two main problems. First, the challenging mentality shift 

is caused by team members' low comprehension of agile processes, as quoted. This is also 

correlated to the organization structure, as most large companies use the traditional and 

hierarchical culture as a coordination strategy.  

“in agile methodology there is the MVP that enhances by the time. […] this 

was a big shift of mentality for people, because they want everything” 

(Interview PJ1| PO1). 

Second, the difficulty in applying agile rituals and processes impacts project 

development. This barrier was noticeable in PJ1’s case because key users were more involved 

in the creation of user stories to be developed.  

“lot of key users never worked with agile methodology before. […] there was 

people that were following correctly. There was people that wasn't, writing 

whatever they like, when there is new people coming in” (Interview PJ1| PO1). 

These can also be correlated to social issues regarding users’ reluctance to change and 

abandon the previous process, resulting in the agile methodology adaptation as mentioned. 

“I could not make all the participants follow the agile. Was a matter of going 

outside the frame of agile method.” (Interview PJ1| PO1). 

Besides, this impacts the user’s commitment to participate in development and adoption, 

which creates an obstacle for the project continuity, as highlighted by PO1. 
“they were really not motivated to work with the tool […] they were resistant 

to change. So they were not using it or using it less possible” (Interview PJ1| 

PO1). 

In an extension of PJ1’s social issues, PO2 quoted a previous experience highlighting the 

difference in native culture as a problem to the work dynamic since agile is based on team 
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interactions, and team members can preset different work behaviors. For instance, it influences 

the individual way of working and collaborating. For example, oriental cultures tend to be more 

submissive and hierarchical, whereas occidental ones are collaborative.  
“I had some other project before joining the company that was developed in 

India. And when they didn't know something, they didn't say anything because 

it is not on the culture to ask for help.” (Interview PJ1| PO2). 

As for the team’s aspects, PJ1 outsourced the development team in India; due to this 

characteristic, changing members had a higher impact on the team’s knowledge and information 

exchange, leading to efficiency loss because of similar reasons as users.  
“changes of the team, the need to inboard people again, it takes time. So, from 

a release to another, sometimes we lose efficiency. Also, some regressions 

happened in the development, as it's not the same person that is doing the Dev” 

(Interview PJ1| PO1). 

Apart from this, when PJ1 was developed, the company’s agile adoption was recent, and 

the lack of trust in the team and their low autonomy resulted from this initial phase. Also, the 

skepticism towards the approach was caused by this lack of agile knowledge and training by 

users who were unfamiliar with the method iteration and enhancement process. This problem 

has been indicated to be more significant in larger communities, as this quote demonstrates. 

“as long as they trust the process, one of the feedback from users was that 

we're just going to have the minimum and then going to leave us. […] during 

a huge community of 3000 people, this is the thing.” (Interview PJ1| PO1). 

Furthermore, the team’s external dependency on other organizational areas and projects 

was considered a barrier for PJ1. The connection with another project, adopting a traditional 

approach, caused conflict with agile processes, which provoked planning issues that delayed 

the deployment because requirements could be only developed in months instead of one, for 

example: 

“There is a need from users, which depends on a change also on this other 

project. We can develop requirements in two sprints […] with them we have 

to plan it three to six months in advance. […] it's delays all the priorities, being 

very dependent” (Interview PJ1| PO1). 

The dependencies with other company areas also occasion delays in project planning 

due to bureaucratic factors. In the context of a large company, this can be a usual problem due 

to the different management requirements within the organization, as exemplified in the 

passage. 
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“We wanted to have the survey a week after. But, we had to go through a IT 

approval to have data shared, we waited for 4 months, and in the end, they 

rejected” (Interview PJ1| PO2). 

Finally, belonging to the operational area and having a global scale deployment turned 

PJ1 unsuitable to agile, as rituals and workflow are not aligned with the context and customer’s 

multiple necessities. 

For this reason, the methodology adaptation is a consequence of mitigating this problem; 

considering the different work dynamics, PJ1 adopted suitable rituals, frames, terminologies, 

and management approach as mentioned by PO1. 
“a paradox of agile, we tried to apply a lot of rituals of agile. Can be a waste 

of time […] I could not make all the participants follow the agile. Was a matter 

of going outside the frame of agile method” (Interview PJ1| PO1). 

 

4.3.2 Project 2 (PJ2) 

Using the same comparison logic, it is possible to infer that SM1 and PO3 have different 

perspectives regarding the barriers encountered during the agile implementation. As SM1 

mentioned, organizational and technical obstacles were not present in PO4’s interview (see 

graph 2). This is related to the Scrum Master’s role of assisting the Scrum implementation in 

the organization (SUTHERLAND, SCHWABER, 2020), thus having a technical responsibility. 

SM1 highlighted the lack of proper tools to support the agile transition as an issue 

associated with the familiarity inside the company with agile methods. For this reason, the 

organization did not have proper technologies for DevOps and communication, which raised 

limitations to efficient work development. 
“you need to adopt new technologies to be fully DevOps, to deliver as much 

and fast as possible. […] We faced a lot of technical and mindset challenges, 

to be quite visionary as the company missed in the beginning.” (Interview PJ2| 

SM1). 

Furthermore, agile coaching and the company’s support are enablers in PO4’s 

experience, as PJ2 successfully implemented the Scrum Master role as a facilitator of the agile 

approach transition, guiding through the different ceremonies and tools. 
“having a scrum master full time was very helpful, because he was able help 

us with questions and responsibilities or how we should split our work.” 

(Interview PJ2| PO4). 
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Regarding organization aspects, the company’s management behavior towards the agile 

approach is a potential blocker in SM1 opinion. Because their comprehension of the 

methodology and dynamic is essential as collaborators will work differently, which implicates 

new constraints and leadership style if compared to the traditional way.  

“make them aware that collaborators and people who are managed by them 

will work differently. So, they will have some different constraints that needed 

to be taken into account.” (Interview PJ2|SM1). 

Moreover, the company’s culture is considered an enabler and barrier to the agile 

transformation because it influences the collaboration between teams, implicating an obstacle 

to implementation. The mindset required to adopt agile frameworks is facilitated through the 

investment in the organization’s culture adjustment, as highlighted:  

“we're talking about heavy investment that are made […] we're talking about 

agile at the heart of every delivery. So, the context was good and enabled us 

to have a quick adoption.” (Interview PJ2|SM1). 
However, the conflict between the traditional and agile approaches remains a concern. 

The implementation of cross-functional collaboration is challenging in large and traditional 

organizations. For example, the PJ2 case underlined the difficulty in collaborating between IT 

and business personnel in the following citation. So, even though the cultural transformation is 

applied, time is required to adapt. 

“many years of experience working differently. It was very difficult to make 

them adopt this new way. First obstacle, was to bridge the gap between IT and 

business people” (Interview PJ2|SM1). 

Furthermore, PJ2 had a team fully dedicated, as shown in the PO4 quote; this 

characteristic was an enabler for the project as it provided the team’s independence and 

common objective. 

“I think it works, because we are sticking to the real definition of agile. So, 

we have a team of people being full like 100% on the project representing each 

métier, being very independent and with the same objective” (Interview PJ2| 

PO4). 

Regarding customer aspects, PO4 stated that limited user involvement in PJ2 avoided 

future complications for development. To reduce the barrier of ownership and lack of 

involvement mentioned previously in the PJ1 case, PO4 proposed meetings to manage users’ 

expectations. 
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In addition, from previous experiences, SM1 shared that learning through 

implementation and results achievement mitigate stakeholders’ resistance, solving customers' 

skepticism and lack of trust. 
“before the pedagogy towards the stakeholders, we needed to make sure that 

people understand what we are doing, that is a serious thing […] So we needed 

to have legitimacy” (Interview SM1|PJ2). 

In the PJ2 context, the project scope clarification for the team and users since the initial 

phase was critical to avoid failures and align expectations. Along with this, replicating an 

existing solution is also an impediment to agile, as mentioned by PO4. 
“it works when you know where you want to go. And when you don't try to 

replicate something that exists as people don’t want regressions. And you 

cannot work in agile if you don't want any regression as you cannot have your 

MVP” (Interview SM1|PJ2). 

Regarding communication, PJ2 and PJ3 cases considered it an association between 

traditional and agile. Internal communication used tools such as Jira (see Table 5) to monitor 

and manage activities. At the same time, the external communication with stakeholders adopted 

regular meetings to align status and achievements since agile rituals are not enough to 

communicate and attend to the management requirements. 

“On the business side, it’s more, okay, we had a lot of meeting with a lot of 

people from compact supply chain, so to be sure that we are using the same 

scope that they are” (Interview PO3|PJ3). 

Apart from this, due to the pandemic, PJ2’s challenge was to adapt to virtual interactions. 

As previously, communication was primarily supported by physical communications. 

Therefore, the online exchange of information was considered more bureaucratic and less 

productive due to the necessity of formalizing the information through E-mail or Teams, for 

example.  

“We lose team dynamic, information, needing more synchronization, 

meetings. We lose value by not being present physically. So, I did a project 

with the company before and post COVID, projects are definitely more 

difficult to manage.” (Interview SM1|PJ2). 

 

4.3.3 Project 3 (PJ3) 

Like PJ2, PJ3 had the company support to learn the agile framework through a Scrum 

Master - and, as quoted, it avoided problems during the transition. Thus, PO3 experienced issues 
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mainly at the initial stage in which team members were getting used to their respective roles, 

responsibilities, and agile rituals.  

“it's quite easy to use agile, because there's someone helping us to do that. And 

I think that the team will not use agile if they need to put the meetings 

themselves” (Interview PJ3| PO3). 

As an example, agile coaching is essential in this initial moment because the knowledge 

regarding agile tools and rituals is critical as it leads to misusage or even regressions, as 

described in the passage: 

“we were using more traditional project management tool in the first three 

months of the meeting. We had implemented agile, but we were not using it 

in the right way. Because it's not easy to create user story” (Interview PJ3| 

PO3). 

Hence, the adaptation period to the new methodology is essential for agile due to the 

difference from the traditional project approach implicit in the company’s processes, 

terminologies, interactions, and tools, as referred by PO3.  
“I think it needs practice. And we had three months to practice.” (Interview 

PJ3| PO3). 

Moreover, for a successful implementation, adopters must highly commit to the 

methodology proposed; otherwise, it can interfere with the project’s productivity:  

“agile methodology requires a lot of discipline to be as efficient as possible” 

(Interview PJ3| PO3). 

The unsuccessful adoption can also be related to the unsuitability of the agile approach 

to the project’s particular characteristics. Consequently, following its structure to keep the 

rituals correctly is a potential obstacle to the project dynamic. 
“the meeting is really useful to structure. But sometimes, we might have less 

needs for it, we're blocked by the meeting. As we want to respect the structure” 

(Interview PJ3| PO3). 

The inadequate organization also influences adoption due to the disparity in the work 

dynamic between the agile team and the company. This is more evident in the operational 

domain and larger organizations due to demanding collaboration caused by the person’s 

availability and information accessibility, as mentioned. 

“to start that process, we are waiting for an information that is coming, 

someone is on holiday, stakeholder don’t have that information, need to find 

the right people to get the information. […] losing a lot of time in the project.” 

(Interview PO3|PJ3). 
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Finally, as the PJ3 team was composed of part-time members, for this reason, it 

experienced implementation barriers because the PO and Proxy PO shared their workload 

between two projects. Such that it influenced their response time to demands due to different 

responsibilities, resulting in delays according to PO3. 

“the PO needs to create a spec for the Dev, maybe they will have to wait one 

or two days, because the PO is not 100% in the project, having a lot of work. 

And same for the data product owner. And it's really him who has the 

knowledge of the data.” (Interview PO3|PJ3). 

 

4.3.4 Project 4 (PJ4) 

In the PJ4 case, team members were not fully dedicated to the project, which raised a 

bottleneck for the project, as mentioned for PJ2 and PJ3. Therefore, assigning multiple roles for 

a person is overwhelming and can prejudice the agile adaptation due to the inadequacy of time 

and learning setting to be onboarded. 

“Does not seem that much, but as I have a lot on my plate, so sometimes seems 

too much” (Interview PJ4|PO6). 

PJ4’s PO also indicated that shared developers are inefficient to the team’s work as the 

multiple requirements planning has to be aligned, which delays the project as resources are not 

enough for demand.  
“the dev team does not have the proportional time to develop what should be 

done, which block the work of the project, because they don’t have a lot of 

resources” (Interview PJ4|PO6). 

Furthermore, the different team locations also emerged as a barrier in this project. As a 

result of the development team being located in Romania communicating virtually with the core 

team in France. Hence the difficulty highlighted is related to getting acquainted with each 

member and their respective working habits. 

From an external perspective, PJ4 dependency with two other projects was mentioned 

by PO6 as a problem due to the contrast in timeframe and sprint, as cited. Therefore, this 

connection can delay development as requirements change implicate overwork, as in the PJ4 

case. Thus, collaborating in this situation can become challenging due to divergence in project 

dynamics. Nevertheless, it is worth mentioning that the dissimilarity between the agile and 

traditional dynamics is more significant than when both are agile adopters. 
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“Dependencies with other projects or other external partner, each of them has 

their own project, own sprint, own time frame […] application changes all the 

time, it is harder to be aligned with every change” (Interview PJ4|PO6). 

Besides, in PJ4, customers had the responsibility of exchanging feedback with the team; 

for this reason, the user’s priority and commitment towards the project also represented a 

concern as they have a crucial role in the agile deployment as mentioned by PO6. 

“The user’s knowledge and responsibilities to test the application, that leaves 

for last minute to evaluate and give feedbacks” (Interview PJ4| PO6). 

 

4.3.5 Project 5 (PJ5) 

As shown in Graph 2, PJ5’s profile is composed mainly of knowledge barriers due to the 

project’s department’s early phase in the agile transition. In this context, the company did not 

have a structured support and guidance to adopt agile, which impacted the implementation as 

indicated in the passage. 
“if we really want to move to this agile mode, it's very important that we put 

in place a strong structured approach to upskill the people” (Interview 

PJ5|PO5). 

Accordingly, the lack of training and coaching to upskill employees in agile is essential 

for a successful transition. 

“to train the teams, because you can't be in an agile mode from overnight […] 

it's important that we put in place a structured approach to upskill the people 

and not just tell to work in agile mode” (Interview PJ5|PO5). 

In addition, having at disposal technologies that support the approach adopted is 

essential to guarantee a successful and easy transition, as referred by PO5. Even more in the 

operational context due to parallel demands that reduce the time to adjust to new tools. 
“we don't have an easy tool to manage everything in agile. Today, I am 

responsible for driving a big transformation and I don't have any tool, just have 

Excel sheets” (Interview PJ5| PO5). 

Likewise, the organization’s culture contributes to the agile adaptation since it 

influences employee mentality as agile requires a collaborative culture to achieve collective 

success instead of an individual. For this reason, agile principles and values have been used to 

accomplish this transition in organizations, as mentioned in the passage. 



68 
 

“not working collectively 10/15 years ago, now, things are changing quite a 

lot. Agile is an excuse to manage project, to change people’s mindset to work 

together and have collective success” (Interview PJ5|PO5). 

Regarding team aspects, as in previous cases, PJ5 did not have members fully dedicated 

to the project, which was an obstacle for development due to the conciliation with their 

operational roles. It does not allow enough time for them to learn the methodology, develop the 

project and attend to operational demands. 
“when you are running a project, we don't have a fully dedicated team. There's 

also a the urgencies in supply chain, it's quite complex” (Interview PJ5|PO5). 

In PJ5, the team members also had responsibilities related to their operational roles in 

the Supply Chain domain, as mentioned by PO5. For this reason, they were more resistant to 

adopting agile as they already had parallel responsibilities. Additionally, their familiarity with 

the traditional work set intensified their unwillingness to abandon previous processes and roles. 

Hence, this mindset and its operational context delayed the agile transition: 
“Operational people within the team, it's much more complex, they're doing 

their job, they are resistant to change as they are doing the work for ages. So 

it's quite difficult to explain that from one day to another, we are going in 

agile” (Interview PJ5|PO5). 

At last, not all projects can adopt agile rituals since it does not meet their demands and 

context. Cases encountered in the operational domain experience complications in adopting the 

methodology because it primarily satisfies the necessities of software projects with more 

development autonomy. This challenge is particularly enlightened in large organizations as 

their projects depend on many teams and areas. 

“not all the projects will be managed in under agile mode. So, when you move 

from one DC to another, you cannot be agile. It's more relevant for an IT tool 

because you have MVP and then you can have additional features” (Interview 

PJ5|PO5). 
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5 RESULTS: QUANTITATIVE ANALYSIS 

The survey reached 161 respondents in two months of data collection. The data collected 

through the questionnaire is analyzed in three main phases: descriptive analysis, Kruskal-Wallis 

test, and Structural Equation modeling, as described in the methodology chapter. 

 

5.1 Demographic description 

From the initial four questions from the questionnaire, the respondents are stratified by 

their industry, job position, work experience, and agile perceptions. 

The responder’s working experience with a project is classified into four levels: 

beginner (0.6%), intermediate (9.8%), advanced (42.1%), and expert (47.6%). And regarding 

their agile experience, the distribution is beginner (2.4%), intermediate (15.2%), advanced 

(47.6%), and expert (34.8%). Thus, a large part of the sample self-classifies with high expertise 

in project and agile methodologies. 

The respondent’s current industry is summarized in Table 16 in Appendix H; Finance 

(19.6%), Professional Services (17.8%), and Information and Communication Technology 

(10.4%) are the main ones. 

The most adopted project management approaches by organizations according to the 

sample are Agile Project Management (15.13%), Waterfall (13.45%), and PMBOK (6.72%), 

see Table 17 in Appendix H. 

Regarding the respondent’s current job, most of them have a project-related position 

(89%), whereby a relevant part work as an agile master, coach, agile facilitator (51.4%), and 

Project manager (34.9%), as shown in Table 18, Appendix H. 

The questionnaire also captures the agile background and perceptions of the sample. 

Thus, 97.6% are familiar with the methodology due to past experiences, considering agile 

adoption mostly proper for the business, as 35% agree that the implementation is through a 

hybrid approach (mixing agile and predictive methods), 29% as a transitioning to agile and 19% 

as an across the presence of agile methodologies, whereas 9% believes it is just software 

development and 8% that only a few adoptions. 

From their working experiences, 21 agile methodologies were indicated as adopted by 

them at some point in their career. Mainly Scrum (23.8%), Kanban (21.2%), Lean (11.3%), 

Scaled Agile Framework® (11.3%), and Hybrid (8.7%) – the other methodologies are 

summarized in Table 19, Appendix H. 



70 
 

Regarding the tools adopted, 52 tools were indicated and summarized in Table 20 

Appendix H; the main tools are Jira (19.9%), Teams (16.6%), Excel (13.7%), Miro (13.2%), 

and Trello (11.7%). 

In addition, the majority indicated that they had had previous agile training through 

courses (89.4%), whereas 8.1% had on-the-job training or did not have training (2.5%). Of 

those who had agile training either on the job or through courses, only 57% considered as 

sufficient. The agile perception of respondents believes that the number of teams under an agile 

project should be from 2 to 9 teams (73.8%), 10 or more teams (12.5%), and 1 team (11.9%). 

Regarding the team size, most consider that it should be from 6 to 10 people (74.4%), 2 to 5 

people (14.4%), and more than 10 people (11.3%). So, from their implementation perspective, 

the number of team members is reduced in agile. Nevertheless, most consider the agile project 

approach as scalable. 

 

5.2 Descriptive analysis 

Overall, the descriptive analysis summarizes the statistical data, concluding the 

relevance of the barriers proposed in the survey as mentioned in Chapter 3.2.3. The following 

Tables (from 7 to 16) summarize the statistic values, highlighting each variable's median, mode, 

and standard deviation.  

The result illustrates that the significant barriers during the agile implementation belong 

mainly to knowledge, organization, process, social and teams categories. Below, the main 

conclusions are described based on information from this analysis. 

 From communication aspects, only ‘Communication with stakeholders’ (CM1) is 

classified as relevant to agile methodologies adoption considering the mode ≥ 6 and the 

𝑚𝑒𝑑𝑖𝑎𝑛 ≥ 5 (see Table 7). 
Table 7 - Communication barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Communication 
aspects 

Communication with stakeholders CM1 1.085 6 6 
Geographical location CM2 1.581 4 4 
Virtual vs physical communication CM3 1.464 4 4 
Team's workstation disposition CM4 1.644 4 3 

Source: created by the author with SPSS® software 

Regarding customer barriers, ‘Lack of customer involvement’ (CT1) and 

‘Synchronization between the customer planning and agile team’ (CT4) are the main issues for 

implementation. As the results below (see Table 8) show that their mode ≥ 6 and the 

median ≥ 5. 
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Table 8 - Customer barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Customer 
aspects 

Lack of customer involvement CT1 1.385 6 6 
Geographical distance between the customer and the team CT2 1.561 3 4 
Large number of customers CT3 1.683 4 5 
Synchronization between the customer planning and agile 
team CT4 1.608 5 6 

Source: created by the author with SPSS® software 

Table 9 exhibits that the ‘Lack of agile skills/knowledge’ (K1) and ‘Lack of training on 

agile methodology and guidance on how to adopt’ (K2) are the main knowledge issues as they 

have their mode equal to 6 and median equal to 5. 
Table 9 - Knowledge barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Knowledge 
aspects 

Lack of agile skills/knowledge K1 1.324 5 6 
Lack of training on agile methodology and 
guidance on how to adopt K2 1.330 5 6 

Knowledge transfer K3 1.188 5 5 
Source: created by the author with SPSS® software 

In addition, ‘Knowledge transfer’ (K3) is also a considerable barrier because even 

though the mode is 5 (‘Reasonably influence’) with a frequency of 31.3%, the same metric is 

30.6% for 6 (‘strongly influences’); thus, it is significant (see Table 10). 
Table 10 - K3 frequency distribution 

Liker 
Scale Frequency Percent Valid 

Percent 
Cumulative 

Percent 
1 1 0.6% 0.6% 0.6% 
2 4 2.5% 2.5% 3.1% 
3 12 7.5% 7.5% 10.6% 
4 33 20.6% 20.6% 31.3% 
5 50 31.3% 31.3% 62.5% 
6 49 30.6% 30.6% 93.1% 
7 11 6.9% 6.9% 100.0% 

Source: created by the author with SPSS® software 

The critical organization issues (see Table 11) are ‘Organization culture’ (O1), 

‘Organization hierarchy’ (O2), ‘Organization silos’ (O3), ‘Conflict between organization 

processes and agile methodology’ (O4), and ‘Lack of executive support’ (O6) due to their 

mode ≥ 6 and median ≥ 5. From this issues, ‘Organization culture’ (O1) has the most 

substantial influence as its mode is equal to 7 (‘Completely influences’). 
Table 11 - Organization barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Organization 
aspects 

Organization culture O1 1.020 6 7 
Organization hierarchy O2 1.111 6 6 
Organization silos O3 1.243 6 6 
Conflict between organization processes and agile 
methodology O4 1.156 6 6 

Lack of reward system to support agile O5 1.492 5 5 
Lack of executive support O6 1.234 6 6 

Source: created by the author with SPSS® software 
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The most prominent process barriers are ‘Badly defined management, customer and 

project team roles’ (P2), ‘Not well defined or changing project requirements’ (P3), ‘High 

regulations present (governance & compliance)’ (P4), ‘Project cannot be 100% agile’ (P5), 

‘Lack of effective collaboration in the project development’ (P6) and ‘Not treating the agile 

transformation as a project’ (P7) as their mode ≥ 6 and median ≥ 5 (see Table 12). 
Table 12 - Process barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Process 
aspects 

Multi-team coordination problems P1 1.226 5 5 
Badly defined management, customer and project 
team roles P2 1.195 6 6 

Not well defined or changing project requirements P3 1.500 5 6 
High regulations present (governance & 
compliance) P4 1.531 5 6 

Project cannot be 100% agile P5 1.543 5 6 
Lack of effective collaboration in the project 
development P6 1.205 6 6 

Not treating the agile transformation as a project P7 1.581 5 6 
Source: created by the author with SPSS®  software 

Regarding social issues (see Table 13), considering mode ≥ 6 and median ≥ 5, 

‘Wrong mindset and misunderstanding of agile concepts’ (S2), ‘Skepticism about the agile way 

of working’ (S5), ‘Management unwillingness’ (S6), ‘Unwillingness to abandon the previous 

process’ (S7), ‘Ulterior motives to not change for agile methodology (interest reasons)’ (S8), 

‘Lack of commitment of stakeholders, customers, and team’ (S10) and ‘Lack of Product Owner 

(PO) engagement’ (S11) are the most significant barriers. 
Table 13 - Social barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Social 
aspects 

Native culture S1 1.589 5 5 
Wrong mindset and misunderstanding of agile 
concepts S2 1.274 6 6 

Fear of changing roles and responsibilities S3 1.319 5 5 
Fear of increase monitoring by management S4 1.416 5 5 
Skepticism about the agile way of working S5 1.372 5 6 
Management unwillingness S6 1.313 6 6 
Unwillingness to abandon the previous process S7 1.262 5.5 6 
Ulterior motives to not change for agile 
methodology (interest reasons) S8 1.412 5 6 

Resistance due to top-down mandate to adopt agile S9 1.573 5 5 
Lack of commitment of stakeholders, customers 
and team S10 1.423 6 6 

Lack of Product Owner (PO) engagement S11 1.453 5.5 6 
Wrong level of responsibilities S12 1.455 5 5 

Source: created by the author with SPSS® software 

However, similar to the K3 case, ‘Resistance due to top-down mandate to adopt agile’ 

(S9) also has relevance due to 22.5% frequency in 6 (‘strongly influences’), which is 

comparable to 23.8% frequency of its mode (see Table 14). 
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Table 14 - S9 frequency distribution 

Likert 
Scale Frequency Percent Valid 

Percent 
Cumulative 

Percent 
1 4 2.5% 2.5% 2.5% 
2 13 8.1% 8.1% 10.6% 
3 18 11.3% 11.3% 21.9% 
4 29 18.1% 18.1% 40.0% 
5 38 23.8% 23.8% 63.8% 
6 36 22.5% 22.5% 86.3% 
7 22 13.8% 13.8% 100.0% 

Source: created by the author with SPSS® software 

As for team barriers (see Table 15), ‘Too many dependencies of the agile team on others’ 

(TM2), ‘Lack of trust in agile team’ (TM3), ‘Agile team with part-time resources’ (TM4), 

‘Redefining manager roles in the agile transformation’ (TM5), ‘Not having clear and common 

goals’ (TM6), ‘Lack of coaching and organizational support’ (TM7) and ‘Strong team culture 

established (hard to change)’ (TM11) are considered as the most pertinent from the category as 

their mode ≥ 6 and median ≥ 5. 
Table 15 - Team barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 

Team aspects 

Changing members TM1 1.322 5 5 
Too many dependencies of the agile team on 
others TM2 1.342 5 6 

Lack of trust in agile team TM3 1.546 5 6 
Agile team with part-time resources TM4 1.605 5 6 
Redefining manager roles in the agile 
transformation TM5 1.385 5 6 

Not having clear and common goals TM6 1.310 6 6 
Lack of coaching and organizational support TM7 1.418 6 6 
Too much stress TM8 1.539 5 5 
Team size TM9 1.399 5 5 
High specialization of team members TM10 1.422 5 5 
Strong team culture established (hard to change) TM11 1.339 5 6 

Source: created by the author with SPSS® software 

Lastly, no technical barriers were highlighted as a significant blocker to the agile 

implementation inside organizations as all mode values are lower than 6 (see Table 16). 
Table 16 - Technical barriers descriptive statistics 

Level 1 Level 2 Code σ Median Mode 
Technical 

aspects 
Lack of good agile tools TC1 1.481 5 5 
Lack of knowledge about agile tools TC2 1.492 5 5 

Source: created by the author with SPSS® software 

 

5.3 Kruskal-Wallis test 

The Kruskal-Wallis test infers if there is any difference regarding the barrier relevance 

by comparing the perspectives from each project and agile experience group.  
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Regarding the group stratification, due to the lower number of respondents, the first two 

groups (beginner and intermediate) were joined to be relevant to the analysis. Thus, the final 

categorization is beginner-intermediate, advanced, and expert. 

The assumptions mentioned previously in Chapter 3.2.3 were verified for the analysis 

to deploy the test. Because the samples compared are randomly selected from the agile 

community and are independent, as in this survey, you could choose only one experience 

category per response - and, lastly, the Likert scale measures ordinal data. 

Using SPSS® software, the study was first developed to compare the opinion from each 

project experience level followed by the agile ones. 

When comparing the project experience levels (see Appendix J), the Kruskal-Wallis test 

indicated a significant difference regarding the communication barrier ‘Geographic location’ 

(see table 29 in Appendix J). However, the post-hoc test (Dunn-Bonferroni test) only indicated 

a tendency in contrast between the groups beginner-intermediate and expert (see table 30 in 

Appendix J) as the p-value is higher than 0.05. 

In addition, comparing the different agile experience groups (see Appendix J from Table 

38 to 48), the test highlighted the distinction in opinion regarding the organization barriers: 

‘Organization culture’, ‘Organization silos’ and ‘Lack of executive support’. More specifically, 

the beginner-intermediate differed in judgment between the advanced and expert groups 

regarding the ‘Organization culture’ relevance. The box plot (see Figure 8) illustrates that the 

experienced groups (2. advanced and 3. Expert) have certainty about the strong influence that 

‘Organization culture’ represents on the implementation compared to the first one as it has a 

wider variation. 
Figure 8 - ‘Organization culture’ box plot 

 
Source: created by the author with SPSS® software 
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Regarding the ‘Organization silos’, the distinction is between the groups: beginner-

intermediate and expert. The box plot shows that in the first group perspective, the barrier 

impacts less than the third one (see Figure 9). Thus, it is possible to conclude that the experience 

working with agile features even more this issue, highlighting the increasing importance of 

implementing actions that mitigate the silos effect for fully adopting agile. 
Figure 9 - ‘Organization silos’ box plot 

 
Source: created by the author with SPSS® software 

The same group difference is indicated for the ‘Lack of executive support’. Nonetheless, 

the box-plot ranges in the upper side of the classification in each group (see Figure 10). 

Consequently, both opinions demonstrate the barrier’s relevant impact on agile adoption. 
Figure 10 - ‘Lack of executive support’ box plot 

 
Source: created by the author with SPSS® software 
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5.4 Structural Equation Modelling 

The Structural Equation Modelling (SEM) used data from the Likert Scale section to 

verify the interference from the barriers studied in this research on the project and business 

benefits listed in the survey - the analysis considers the barrier IDs shown in Appendix I. 

The SEM was divided into measurement (first-order) and structural (second-order) 

models to comprehend the significant barriers to the structural analysis. 

Additionally, the conclusion is valid as it considers a relevant sample of 161 answers, 

and the minimum required is 154 (see Chapter 3.2.3). 

 

5.4.1 Measurement model 

For the measurement model, each barrier was validated based on the VIF, outer weight, 

and outer loading values. First, verifying the VIF values guarantees that they are lower than 5.0, 

presenting low collinearity between the barriers. Second, each barrier's outer weight and outer 

loading were considered to analyze the significance of the variables in the model. Thus, only 

CM3 and CM4 had their outer weight not significant with p-value≥ 0.05 (see Table 49 in 

Appendix K). And, their outer loading value<0.5 and not significant, whereby the p-value≥ 

0.05 (see Table 50 in Appendix K). 

For this reason, CM3 and CM4 were deleted from the measurement model because they 

were not significant to the modeling according to this validation. 

After the deletion, all variables had their VIF<5.0 (as shown in Table 51 in Appendix 

K). Also, the remaining indicators are significant to the model, as none of them had their outer 

weights with p-value≥ 0.05  and, outer loading value<0.5 and not significant (p-value≥ 0.05) 

as shown in Table 52 and 53 in Appendix K. Figure 11 shows the measurement model already 

without the deleted barriers in the Communication aspects construct. 

The comprehension of the barriers with the highest effect on each construct category is 

based on the outer weight values illustrated visually by the arrow thickness in the measurement 

model (see Figure 11), which are also summarized in Table 52 in Appendix K. 
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Figure 11 - Measurement model 

 
Source: created by the author with SmartPLS® software 

Thus, for the communication aspects, comparing the outer weight values of CM1 

(0.869) and CM2 (0.327), CM1 has the highest effect on this construct. 

Regarding the Knowledge construct, the leading cause for this issue is K2, as its outer 

weight value (0.605) is more significant than K2 (0.090) and K3 (0.450). 

Moreover, in the modelling, the cause for the formation of Team issues is distributed 

almost evenly amid the barriers TM1 (0.120), TM11 (0.197), TM2 (0.156), TM3 (0.175), TM5 

(0.211), TM6 (0.184), TM7 (0.283), TM9 (0.113), noting that TM7 has the highest influence 

considering the outer weight value.  

The social construct’s formation is connected with S4 (0.283) and S12 (0.311), as shown 

in Figure 11. 

The reason for the organization construct formation in the measurement model are 

mainly O2 (0.303), O4 (0.288), O5 (0.319), and O6 (0.418), as visually shown in Figure 11. 

The Technical construct is mainly given to TC1, as its outer weight (0.680) is 

significantly higher than TC2’s (0.352). Likewise, by analyzing the outer weight values, the 

primary explanation for the Customer construct is related to CT4 (0.529) followed by CT1 

(0.403). 
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5.4.2 Structural model 

Using the barriers validated from the measurement model, a structural model was 

designed to comprehend the effect of the agile barriers construct on the project and business 

benefits (see Figure 12). It is essential to observe that it is a second-order model, as the 

indicators from the agile barriers construct consolidated the individual barriers from each 

category. 

The validation of the structural model followed the same steps described in chapter 

3.3.2. Thus, to guarantee the low collinearity of the model, the VIF value of each variable must 

be lower than 5.0 – which is the case as shown in Table 54 in Appendix L. Besides, to analyze 

the significance of each indicator from the structural model (see Figure 12), the outer weight 

and outer loading were verified. The assessment showed that no indicators had their outer 

weight not significant (p − value ≥  0.05), and the outer loading value < 0.5 and p −

value ≥  0.05 (see Table 55 and 56 in Appendix L). Therefore, all indicators from the agile 

barriers and the business and project benefits constructs were maintained. 

Regarding the results, the total effect of each path from the structural model (see Figure 

12) is summarized in Table 17. Which concludes that there is a significant influence in each 

path as all p − value < 0.05.  

Thus, in this modeling, the agile barriers have a relevant impact on both benefit 

constructs, whereby the effect on Project benefits (0.657) is higher than for the Business 

(0.514). Additionally, project benefits also have a relevant impact on the business outcomes 

(see Table 17) as its p − value < 0.05. 
Table 17 - Paths total effect (structural model) 

Total Effects 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

Agile barriers -> Business Benefit 0.514 0.557 0.076 6,794 0.000 
Agile barriers -> Project Benefit 0.657 0.685 0.050 13,197 0.000 
Project Benefit -> Business Benefit 0.358 0.356 0.141 2,539 0.011 

Source: created by the author with SmartPLS® software 

This structural model also highlights indirect effects, as the total impact from the agile 

barriers can be unraveled in direct and indirect, as shown in Tables 18 and 19, respectively. 
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Table 18 - Paths direct effect (structural model) 

Direct effect 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

Agile barriers -> Business Benefit 0.279 0.314 0.118 2,354 0.019 
Agile barriers -> Project Benefit 0.657 0.685 0.050 13,197 0.000 
Project Benefit -> Business Benefit 0.358 0.356 0.141 2,539 0.011 

Source: created by the author with SmartPLS® software 

Hence, the influence of the Agile barriers on the Business benefits (0.279) has an 

additional indirect effect (0.235) originated from the Agile barriers’ direct impact on Project 

benefits (see Table 19). 
Table 19 - Paths indirect effect (structural model) 

Specific indirect effects 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P 
Values 

Agile barriers -> Project Benefit -> Business Benefit 0.235 0.243 0.099 2,377 0.017 
Source: created by the author with SmartPLS® software 

To infer which agile barrier construct is the most influential, Figure 12 features the 

dominant paths in the model through the thickness of the arrows representing the outer weight’s 

t-values from each relation. 
Figure 12 - Structural model (2nd order) 

 
Source: created by the author with SmartPLS® software 

Thus, in this model, the direct effect of the Agile barriers is dominant in the Project 

benefits as already introduced. 
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In addition, from the Project benefit construct, PB1, PB4, and PB5 are the primary 

project outcomes of this benefit formation. Regarding the Business benefits, BB1 and BB3 are 

the most representatives from this construct. 

In regards to the agile barriers, Communication aspects (CM) is the main reason for this 

construct, followed by Team (1,358) and Customer aspects (1,068) according to the t-value of 

their outer weight shown in Table 55 from Appendix L. 

Crossing this result from the measurement model, ‘Communication with stakeholders’ 

(CM1) is the main reason for forming the Communication aspects construct. 

For Team aspects, the main issues are ‘Changing members’, ‘Too many dependencies 

of the agile team on others’, ‘Lack of trust in agile team’, ‘Redefining manager roles in the agile 

transformation’, ‘Not having clear and common goals’, ‘Lack of coaching and organizational 

support’, ‘Team size’, ‘Strong team culture established (hard to change)’. From which the ‘Lack 

of coaching and organizational support’ has the highest relevance (see Figure 11). 

And, regarding Customer aspects, the result indicates that ‘Synchronization between the 

customer planning and agile team’ and, secondly ‘Lack of customer involvement’ are the main 

reasons for the construct. 

In conclusion, to complement the SEM result for the different experience groups, the 

Kruskal-Wallis test did not indicate any significant perspective differences in the above 

mentioned obstacles. Thus, reassuring the significance of results illustrated from SEM. 
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6 DISCUSSION 

This research provides an overview of the barriers to adopting agile methodologies 

studied in the literature and expands on issues experienced in a particular company’s context 

and by agile professionals through the survey responses. 

Compared with the theoretical review, the qualitative data suggested new barriers that 

were not mapped: ‘Changing members’, ‘Synchronization between the customer planning and 

agile team’, and ‘large number of customers’. 

Regarding the research results, the most significant barriers to the agile approach are 

indicated through the conclusion from the descriptive analysis, as it underlines the respondent’s 

opinion regarding each obstacle. The study concludes that the most influential categories are 

Communication, Customer, Knowledge, Organization, Process, Social, and Team, as in 

Chapter 5.2. 

Additionally, to understand if the different work experiences can cause any contrast in 

the opinion that could contradict the above conclusion. The Kruskal-Wallis assisted in testing 

this hypothesis. So, even if it indicated a significant difference in opinion regarding the 

organization issues: ‘Organization culture’, ‘Organization silos’ and ‘Lack of executive 

support’ comparing the different agile experience groups. The barrier’s perspective converges 

with experience, reaffirming the influence of those issues on the implementation. For this 

reason, it does not change the results significantly from the descriptive analysis, reassuring the 

above conclusion. 

By confronting the conclusion from the descriptive analysis with the problems 

encountered during the agile approach implementation. It is possible to suggest the most 

accurate actions to mitigate them, as it aggregates the different professional experiences on the 

matter. 

In the company’s case, the qualitative analysis highlighted that the main barriers 

experienced by interviewees were around Social, Process, Team, and Knowledge categories. 

Therefore, confronting the barriers from the qualitative and quantitative data. To reduce 

the probability of the agile obstacles, the company should establish an implementation strategy 

that tackles the following social issues: ‘Lack of customer involvement’, ‘Synchronization 

between the customer planning and agile team’, ‘Lack of commitment of customers, 

stakeholders, and team’, ‘Skepticism about the agile way of working’, ‘Unwillingness to 

abandon the previous process’ and ‘Wrong mindset and misunderstanding of agile concepts’. 
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And, also focus on these process barriers: ‘Lack of effective collaboration in the project 

development’, ‘Not well defined or changing project requirements’, ‘Project cannot be 100% 

agile’ and ‘Badly defined management, customer and project team roles’. 

As well as the following team problems, ‘Agile team with part-time resources’, ‘Too 

many dependencies of the agile team on others’, ‘Lack of coaching and organizational support’, 

‘Lack of trust in the agile team’ and ‘Not having clear and common goals’.  

And Knowledge issues: ‘Knowledge transfer’, ‘Lack of agile skills or knowledge’ and 

‘Lack of training on agile methodology and guidance on how to adopt’. 

Even though barriers related to communication and organization were not the center of 

the interview’s discussion, considering them in the strategy is essential, as according to the 

quantitative data, they prevent agile from being successfully implemented. 

Therefore, to avoid organizational issues, the recommendation is to consider 

‘Organization culture’ that completely influences the agile adoption and ‘Conflict between 

organization processes and agile methodology’ and ‘Lack of executive support’. Additionally, 

the focus must be on mitigating ‘Communication with stakeholders’ to mitigate communication 

problems. 

Furthermore, the qualitative analysis also brings insight into the relationship between 

this communication barrier and technical issues. The interview’s exploration suggested the 

influence of ‘Lack of good agile tools’ towards ‘Communication with stakeholders’ that 

consequently impacted the ‘Customer involvement’ in the project.  

Therefore, handling this technical issue can potentially assist in reducing subsequent 

impacts of poor communication with stakeholders and - as a result, avoids the low customer 

implication even though no technical barriers were classified as significant in the quantitative 

analyses.  

Besides this, the qualitative evidence suggested that non-clear and common goals 

possibly affect the ‘Lack of customer involvement’. Because of the relationship highlighted in 

the interview analysis, mitigating this aspect could avoid this customer barrier. 

Overall, this result features the importance of the context in which the agile project is 

implemented as it dictates the barriers that can emerge and, consequently, the approach that 

should be adopted. Thus, the agile approach can be adapted differently to attend to the project 

or organization context and necessities to avoid implementation problems. 

Exploring the results from SEM, to increase the probability of achieving the project and 

business benefits, the focus must be on mitigating the communication barriers, as they have the 

most substantial effect, followed by Team and Customer aspects. 
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In the model explored, due to its strong effect, the leading cause for the communication 

obstacle is ‘Communication with stakeholders’.  

Regarding the team issues, the reasons for the appearance of team problems are 

‘Changing members’, ‘Too many dependencies of the agile team on others’, ‘Lack of trust in 

agile team’, ‘Redefining manager roles in the agile transformation’, ‘Not having clear and 

common goals’, ‘Lack of coaching and organizational support’, ‘Team size’, ‘Strong team 

culture established (hard to change)’. Nevertheless, ‘Lack of coaching and organizational 

support’ has the highest relevance.  

The Customer obstacles are related mainly to ‘Synchronization between the customer 

planning and agile team’ and, secondly with ‘Lack of customer involvement’. 

Moreover, according to the model, the primary project outcomes interfered with by 

these agile barriers are ‘Customer Satisfaction’, ‘Meeting the project budget’, and ‘Meeting the 

product function and technical specifications’. Along with business outcomes such as ‘Best 

financial and performance results’ and ‘Increase of profitability’.  

This exhibits that not studying and implementing strategies that diminish the described 

barriers during the agile approach adoption directly affects the project performance and, 

therefore, the business results. 

Comparing this result with the descriptive analysis, the communication and customer 

obstacles underlined converge with those indicated as influential by the structural model. 

Besides, the communication barriers, CM3 and CM4, deleted from the model did not emerge 

as relevant in the descriptive analysis, which reaffirms the validation process of the 

measurement model. 

And, even if the descriptive statistics indicated barriers related to knowledge, 

organization, process, social aspects, and ‘Agile team with part-time resources’ as significant 

during the agile implementation. The structural modeling did not consider them as issues that 

directly impact the project and business performance. For this reason, the first hypothesis is that 

these barriers indirectly influence the formation of the mentioned communication, team, and 

customer issues. 

The most influential construct in the model, the Communication aspects, did not have 

many barriers featured in the descriptive analysis. Thus, highlighting, even more, its impact on 

this structural model.  

For this reason, the agile implementation must consider in its strategy an action plan to 

mitigate the barrier related to ‘Communication with stakeholders’ (CM1) due to its relevant 

effect on the model’s Project and Business benefits. 
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 Finally, different from the descriptive analysis, the team issues, ‘Changing members’ 

and ‘Team size’ were considered relevant in the structural modeling. This only highlights the 

effect of these barriers in achieving the project and business outcomes studied in this research, 

considering the issues, benefits, and relations designed for this specific model. 
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7 RECOMMENDATION AND CONCLUSION 

This research aimed to understand the main problems that prevent agile from being 

implemented and, thereby, the most effective strategy to achieve a successful adoption. The 

relevance of this subject is connected with the increasing usage of agile methodologies to adapt 

to changing and evolving consumer demands. Thus, agile frameworks have assisted in this 

transformation to provide adaptability, responsiveness, and customer-centricity. That positively 

impacts the business performance through reduced cost, time and errors in the development 

process and increased quality due to the accurate understanding of actual customer necessities 

(CONFORTO et al., 2014). 

According to field evidence, the agile implementation is not by the literature guidance. 

Thus, adapting to business reality, 35% of the survey respondents believe that the approach 

adopted is a mix of agile and predictive processes. As indicated in the literature, enterprises 

have combined agile and traditional management approaches (CONFORTO et al., 2014). Thus, 

the implementation in business adapts the agile methodologies to better attend to project and 

organization necessities. 

Given the different contexts in which agile has been implemented, many issues can 

surge as a consequence, so understanding the focal challenges of the mitigation plan is essential 

to reduce the probability of failure (REGINALDO; SANTOS, 2020). 

Exploring the business cases from the qualitative analysis, the main barriers discussed 

are related to Social, Process, Team, and Knowledge aspects. Moreover, new barriers could be 

observed from the testimonials, ‘Synchronization between the customer planning and agile 

team’, ‘Large number of customers’ and ‘Changing members’, that were not explored by the 

literature. 

Based on results explored in the previous chapters, to decrease the probability of 

confronting problems during the agile adoption in projects, the focus of actions should be 

mainly on barriers highlighted in the descriptive analysis chapter. As it exhibits the 

professional’s perspective on which obstacles would be the most relevant while implementing 

the agile approach in organizations. Therefore, the descriptive results suggested that the 

significant barriers belong to the Communication, Organization, Process, Knowledge, Team, 

Social, and Customer categories – which are detailed in the previous chapters of this research. 

Regarding the SEM, considering the agile barriers, project and business benefits 

validated for the modeling. The structural model proved the influence that agile barriers have 

on project outcomes and business benefits. Moreover, the model also indicates the reasons for 
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the agile obstacles are related mainly to Communication, followed by Team and Customer 

aspects. 

Because this research does not have a practical case and, as a consequence, a defined 

project context to establish an accurate mitigation strategy and plan. The scope and result of the 

structural model would be used as a base to argue the possible solutions. And the proposals will 

be based on the literature to reduce the consequences of the underlined barriers in the structural 

model. Thus, increasing the probability of achieving the project and business benefits proposed 

in the modeling. 

According to the literature, structuring an agile transformation should, first, map the 

organization context to tailor the agile approach and practices according to the structure, 

necessities, culture, and challenges to achieve a successful implementation. Thus, the multiple 

complexities to consider while establishing the agile approach highlights the requirement for 

pilots before a full adoption (DIKERT et al., 2016). 

Piloting also assists in learning by providing time to learn through the daily job and 

delivering results as indicated in the qualitative analysis. Such is complementary to the training 

sessions and supports the agile approach understanding and commitment by consequence 

(NUOTTILA et al., 2016). 

As part of the mitigation strategy, establishing a communication plan facilitates 

feedback sessions, status exchange and objectives alignment with stakeholders. Also, it 

improves their engagement and trust through this continuous involvement (SITHAMBARAM 

et al., 2021). 

Consequently, it is essential to assign a communication owner responsible for this 

workload in the project. In parallel, visible executive support has a crucial role in mitigating 

problems related to communication with stakeholders and their engagement (KUNDA et al., 

2018).  

Additionally, internal coaching through the adoption is a success factor for agile, as it 

assists the transition and shows organization support (DIKERT et al., 2016). Also, management 

commitment in the agile coaching sessions demonstrates their sponsorship in the agile 

transformation (JOVANOVIC et al., 2017).  

And to complement this strategy, communication tools that record the project progress 

visually and facilitate the exchange of information are essential to engage developers and 

customers, adopting, for example, Kanban board, Teams, etc. (KUNDA et al., 2018). Thus, 

implementing tactics to involve customers successfully is an agile project management enabler 



87 
 

(CONFORTO et al., 2014). However, it demands modification in management and personnel, 

which is a long-term process (NUOTTILA et al., 2016). 

Assigning key customers to represent stakeholders is also a way to alleviate the 

communication effort, improve customer involvement and, consequently, better synchronize 

activities.  Also, setting a responsible person to represent the business and another to interact 

with the technical side enhances the communication with stakeholders and requirements 

definition throughout the agile development. Thus, this closer interaction better balances the 

workload and ameliorates stakeholders’ knowledge regarding agile and its processes 

(JOVANOVIC et al., 2017).  

Furthermore, improving communication can also mitigate the lack of trust in agile and 

the team (DORAIRAJ et al., 2012). The proper information exchange increases the 

stakeholder’s confidence in the work development and approach adopted, enabling team 

autonomy. 

Additionally, strong team culture can be reduced by avoiding long-term work 

development. For example, in cases where Scrum is adopted, the rotation of the Scrum master 

decreases the impact of this issue and opens the team to changes (JOVANOVIC et al., 2017).  

Besides, in large team cases, the culture is shifting through rearranging the team 

structure, thus incentivizing a new culture (JOVANOVIC et al., 2017). Therefore, splitting the 

team should minimize problems related to culture and size. For Scrum, the team’s size should 

be ten persons (JOVANOVIC et al., 2017), but for software development projects under agile 

management, the size should be up to 15 (CONFORTO et al., 2014). 

Minimizing team dependencies inside complex structures requires investing in fully 

dedicated resources to provide autonomy. However, this solution is not always available 

considering the organization structure and project context. Hence, assuring the dependent units 

simultaneously adopt agile approaches would avoid work misalignments and time misusage 

(MIKALSEN et al.,2019). 

The definition of stakeholder’s roles in agile should be planned according to 

requirements to avoid misinterpretation and overwork. So, there is no overlap and confusion 

between the old and agile project roles (NUOTTILA et al., 2016). And be clearly 

communicated and aligned to avoid discontent from them through this definition 

(SITHAMBARAM et al., 2021).  

The strategy of fully dedicating a specific team to the agile project and clearly defining 

the roles potentially reduces the probability of changing members in the group. As the person 

would be fully dedicated to that mission. 
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The field evidence suggested new barriers not mentioned in the theoretical review. The 

literature centralizes the discussion on ‘Organization Culture’, ‘Conflict between organization 

process and agile methodology’, ‘Communication within team’, ‘Lack of agile 

skills/knowledge’, ‘Lack of training on agile methodology and guidance on how to adopt’ and 

‘Lack of good agile tools and knowledge about them’, if considered the number of articles that 

regards the matter.  

That is aligned with the most significant barriers indicated by the field evidence. 

Nevertheless, regarding the communication category, the focus should be on communication 

with stakeholders, as the field evidence highlights it as the leading blocker for agile. 

Hence, barriers underlined in the field evidence of this research should continue to be 

explored in future research due to its relevance for the business. So, it can assist better in 

defining an effective strategy when adopting agile approaches inside organizations. 

Moreover, future research should also explore the relationships between the agile 

barriers. As mentioned in this research, the qualitative data suggested relationships between the 

barriers proposed. This indirect effect would possibly explain the difference between the 

underlined barriers in the structural model and descriptive analysis - as the significant barriers 

from the descriptive analysis that were not highlighted in SEM could affect the benefits 

indirectly. 

Thus, this research presents this limitation as an opportunity for future studies. 

Considering this potential correlation would also assist organizations in exploring new 

strategies to be implemented for agile transformations. 
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APPENDIX B – Interview protocol 

Duration: 1 hour interview 

Context: So, as part of my thesis, I am trying to understand the main barriers agile 

methodologies in companies. As the methodology was created for software development 

projects, but nowadays is being implemented in different contexts – as in the supply chain 

projects. For this reason, I have proposed this interview to understand how agile methodologies 

were implemented in your project. As well as the main pain points/barriers that you encountered 

when applying agile methodologies. 

Project scope: So, first, to understand better your project scope and context. 

- What is your role in the project? 

- How many teams do/did you have under your project? E.g.: only one core team or distributed 

teams in the world  

- Was your project coordination done at a multinational level?  

- Did you (as the PM) have any trainings regarding agile methodologies? And your team? How 

do you consider the application of Agile Project Management in your company? 

- Which mechanisms of agile have you adopted (rituals)? E.g.: sprints, periodical stand-ups, 

Kanban, stories, epics/deliverables etc.  

- Any tool in specific that you used to manage and plan your agile project? And to animate your 

team, in terms of collaborative situation (in meetings, design thinking etc)? And for 

communication? 

- What kind(s) of the project management (PM) approach did your company apply? (You can 

choose more than one: Traditional, waterfall, agile, program management) 

- Do you still use traditional project management tools and methodologies? At what extent? 

Barriers: (If in doubt to understand what the barriers are about): are the challenges and 

difficulties, so the blocking points for agile methodologies adoption that you’ve noticed in your 

project. That can be present in different steps and areas of the project.  

- So, which were/are the main barriers that you think that difficulted the use of agile in your 

project, regarding the company organization and your team? In terms of: 

o Communication 

o Organizational aspects 

o Social aspects (people) 

o Knowledge aspects (agile method & tools) 

o Team aspects 
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o Customer related aspects 

o Technical factors (specific of the project or the organization) 

- Following Table 20 is the reference of barriers to initiate discussion, if the interviewee is lost. 

Table 20 - Barriers of agile implementation summary 

Level 1 Level 2 Level 3 

Communication 

Communication between 
teams 

Geographical location 
Virtual vs physical 

communication 
Work station disposition 

Communication between 
stakeholders --- 

Organizational 
factors 

Organization culture --- 
Organization structure & 

management 
Organization hierarchy 

Organization silos 
Organization processes and 

methods conflict --- 

Lack of executive support --- 
Lack of reward system to 

support agile --- 

Social aspect 

Native culture --- 
Wrong mindset and 

misconception about agile  --- 

Resistance to change 

Fear of change of roles and 
responsibilities 

Fear of increase monitoring by 
management 

Skepticism about the new 
ways of working 

Management resistance to 
change 

Unwillingness to abandon 
previous process 

Ulterior motives to not change 
for agile methodology 

(interest reasons) 
Top down mandate 

Lack of commitment of 
customers & stakeholders --- 

Lack of Product Owner 
engagement --- 

Too much pressure and 
workload --- 

Customer aspects 
Lack of involvement 

Geographical distance 

Knowledge 

Lack of agile 
skills/knowledge --- 

Lack of training on agile 
methodologies & guidance  --- 

Knowledge transfer --- 
(continues) 
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(conclusion) 

Level 1 Level 2 Level 3 

Team 

Lack of team autonomy 

Too many dependencies to 
others 

Lack of trust 
Part-time resources 

Redefining managers roles 
Right level of responsibilities 
Not having clear and common 

goals 
Lack of coaching and 
organizational support 

Too much stress 
Team size --- 

High specialization of team 
members --- 

Strong team culture 
stablished --- 

Customer aspects 
Lack of involvement --- 

Geographical distance --- 

Technical factors Lack of good agile tools and 
knowledge about them --- 

Process factors 

Multi-team coordination 
problems --- 

Ill define management, 
customer, project team roles --- 

Ill define project scope, 
requirements, changing 

requirements 
--- 

High regulations and rules 
needed --- 

Project is not fit 100% for 
agile --- 

Lack of effective 
collaboration --- 

Not treating the 
transformation as a project --- 

Source: Created by the author 

Project process difficulties: adopting agile methods can be challenging at some moments, have 

you noticed any difficulty in using the methodology by you, your team, key users, and 

stakeholders? On the different aspects of project as: 

- Planning & coordination process 

- Implementation process 

- Monitoring/follow up process 

- Delivery process 

- Managing process: requirements, validation/ certification processes, traceability 
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End of interview: 

- In your opinion, if you could pick three, what were the main barriers to adopting agile in your 

project? 

- Do you have any other interesting barrier/issue that we don’t have discussed so far? 

- Finally, how did you tackle those barriers in your project? (To understand how critical it was) 
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APPENDIX C – Project size stratification 

Regarding the project sizing, the following budget intervals (see Table 21) were established 

as a reference of project’s magnitude used to understand its scale and relevance.  
Table 21 - Project size reference 

Project size Budget interval (k€) 
S 0-2,000 
M 2,000-6,000 
L 6,000-12,000 

XL >12,000 
Source: Created by the author 
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APPENDIX D – Questionnaire script 

Text for the LinkedIn post:  

Barriers encountered during the adoption of agile methodology in organizations are the topic 

of this discussion. Which barriers are the most relevant during the implementation? How to 

mitigate those barriers for a successful transformation? 

This survey intends to answer the first question, please, contribute with your experience to this 

discussion by answering this survey that would take 60 minutes. 

This research is part of the thesis “Implementation barriers of agile methodologies and 

mitigation strategies” developed at the Production Engineering department of Polytechnic 

School of University of São Paulo (USP). 

 

Survey 

As part of the thesis project for the Production Engineering department of Polytechnic School 

of University of São Paulo (USP). This study aims to understand the main barriers of 

implementing agile methodologies in organizations. 

 

So, first, answer these multiple choice questions so it is possible to understand your experience. 

1. How do you consider your experience level in working with project(s)? 

 None 

 Beginner 

 Intermediate 

 Advanced 

 Expert 

2. How do you consider your experience level in agile methodologies? 

 None 

 Beginner 

 Intermediate 

 Advanced 

 Expert 
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3. Currently, which industry do you work on? 

 Aerospace 

 Agribusiness 

 Construction 

 Consumer goods 

 Education 

 Electronics 

 Energy 

 Entertainment 

 Finance 

 Food & beverage 

 Health care 

 Hospitality 

 Manufacturing 

 Pharmaceutical 

 Primary 

 Transport 

 Telecommunication 

 Other 

4. Nowadays, do you work on a project related position? 

➔ If yes: 

4.1. What is your current role? 

 Project manager 

 Product owner 

 Agile master, coach, agile facilitator  

 Team member 

 Other 

4.2. Which Project Management (PM) approach does your organization adopt (you can 

choose more than one)? 

 Agile project management 

 PMBOK 

 IPMA 

 Waterfall 

 Other 
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4.3. Have you ever had experience with agile methodologies in a project that you have 

worked on? 

 Yes 

 No 

➔ If you have used agile method: 

4.3.1. How do you consider the adoption of agile methodology? 

 Just in software development project 

 Few adoptions of agile methodologies 

 Hybrid approach (mixing agile and predictive approaches)  

 Transitioning to agile methodologies 

 Across presence of agile methodologies 

4.3.2. Which of the following agile methodology have you implemented (you can 

choose more than one)? 

 Adaptative Software Development (ASD) 

 Crystal 

 Dynamic Systems Development Method (DSDM) 

 Extreme Programming (XP) 

 Feature-Drive Development (FDD) 

 Hybrid 

 Kanban 

 Lean 

 Scrum 

 Spotify 

 Scaled Agile Framework® (SAFe®) 

 Large Scale Scrum (LeSS) 

 Other 

4.3.3. Have you had any training(s) regarding agile? (HEIKKILÄ et al., 2015) 

 Yes, I have done courses on this subject.  

 Yes, I have had on the job training.  

 No 

4.3.3.1. Were them sufficient? 

 Yes 

 No 
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4.3.4. How many teams do you have under an agile project(s)? (DINGSØYR; 

FÆGRI; ITKONEN, 2014; DIKERT; PAASIVAARA; LASSENIUS, 2016) 

 1 team 

 2 to 9 teams 

 10 or more teams 

 I do not know 

4.3.5. Usually, how large is the agile team? (DIKERT; PAASIVAARA; 

LASSENIUS, 2016) 

 2 to 5 people 

 6 to 10 people 

 More than 10 people 

 I do not know 

4.3.6. In your experience, which tools have you used in the agile project (you can 

choose more than one)? 

 Jira 

 Asana 

 Teams 

 Excel 

 Service Now 

 Surveys 

 Trello 

 Miro 

 Klaxoon 

 Others 

➔ Go to barriers and benefits evaluation. 
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Please, evaluate each of the following barriers on the degree of influence that it represents 

during the implementation of agile methodologies (references from Appendix A). 
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Organization factors        References 

Organization culture        
[4] [7] [8] [9] [10]  
[15] [17] [19] [20] 
[24] [28] [31] [32] 

Organization hierarchy        [5] [14] [28] [29] 
[33] 

Organization silos        [8] 
Conflict between 
organization process and 
agile methodology 

       
[2] [4] [9] [11] 

[14] [16] [19] [22] 
[23] [24] [27] [33] 

Lack of reward system to 
support agile        [4] 

Lack of executive support        [4] [15] [24] [25] 
Social aspects         

Native culture        [5] [26] [30] [31] 
Wrong mindset and 
misunderstanding of agile 
concepts 

       [10] [14] [32] 

Fear of changing roles and 
responsibilities        [14] 

Fear of increase monitoring 
by management        [14] [32] 

Skepticism about the agile 
way of working        [14] 

Management unwillingness        [4] [14] [27] [32] 
Unwillingness to abandon 
the previous process        [8] [9] [16] [23] 

[24] 
Ulterior motives to not 
change for agile 
methodology (interest 
reasons) 

       [4] 

Resistance due to top-down 
mandate to adopt agile        [14] 

Lack of commitment of 
stakeholders, customers, 
and team 

       [4] [7] 

(to be continued) 
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(conclusion) 
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Social aspects         
Lack of Product Owner 
(PO) engagement        [15] [23] 

Wrong level of 
responsibilities        [21] 

Team aspects        References 
Changing members        Interview PJ1|PO1 
Too many dependencies of 
the agile team on others 

       [18] [19] [21] 

Lack of trust in the agile 
team 

       [21] 

Agile team with part-time 
resources 

       [6] [18] [21] [20] 

Redefining manager roles 
in the agile transformation 

       [13] [14] [21] 

Not having clear and 
common goals 

       [21] 

Lack of coaching and 
organizational support 

       [21] 

Too much stress        [11] [21] 
Team size        [6] [15] [24] [26] 
High specialization of team 
members 

       [15] [20] [25] 

Strong team culture 
stablished (hard to change) 

       [15] 

Knowledge aspects         

Lack of agile 
skills/knowledge 

       [4] [8] [11] [13] 
[15] [16] [17] [19] 
[22] [23] [24] [32] 

[9] 
Lack of training on agile 
methodology and guidance 
on how to adopt 

       
[3] [4] [8] [14] [23] 

[30] [31] 

Knowledge transfer        [11] 
Communication aspects         

Communication with 
stakeholders 

       [9] [11] 
(to be continued) 
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(conclusion) 
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Communication aspects        References 

Geographical location 
       [2] [3] [4] [6] [8] 

[11] [12] [14] [26] 
[29] [30] 

Virtual vs physical 
communication 

       [11] 

Team’s workstation 
disposition 

       [1] [14] 

Process aspects         
Multi-team coordination 

problems 
       [4] 

Badly defined 
management, customer 
and project team roles 

       
[3] [4] [11] [13] 

[33] 

Not well defined or 
changing project 

requirements 

       
[4] [13] [25] 

High regulations present 
(governance & 

compliance) 

       
[33] 

Project cannot be 100% 
agile 

       [9] [13] [19] 

Lack of effective 
collaboration in the project 

development 

       
[3] [4] [14] [32] 

Not treating the agile 
transformation as a project 

       [9] 

Customer aspects         
Lack of customer 

involvement 
       [4] [6] 

Geographical distance 
between the customer and 

the team 

       
[6] 

Large number of 
customers 

       Interview 
PJ1|PO1; PJ1|PO2 

(to be continued) 
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(conclusion) 

Synchronization between 
the customer planning and 

agile team 

       
Interview 

PJ1|PO1; PJ4|PO6 

Technical aspects         
Lack of good agile tools        [3] [4] [11] [13] 

[28] [31] [33] 
Lack of knowledge about 

agile tools 
       [11] [13] 

 
 
Please, evaluate the influence of the implementation of agile methodologies in the achievement 

of each of the following benefits. (Reference: Shenhar (2011); Shenhar and Dvir (2007); 

Shenhar et al. (2001); Kerzner (2001); Carvalho and Rabechini (2015) 
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Business benefits        
Best financial and performance results        
Increase in sales and market share        
Increase of profitability        
Ecological benefits        
Social benefits        

Project benefits        
Customer Satisfaction        
Stakeholders Satisfaction        
Meeting the project schedule        
Meeting the project budget        
Meeting the product function and technical 
specifications 

       

Improvement of team learning and growth        
Increase team satisfaction         
Increase team productivity        

 

➔ If do not: end the survey 
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APPENDIX E – GPower analysis 

The following GPower analysis was developed considering the SEM-PLS analyses due to 

its highest complexity from the proposed quantitative methodologies. The number of predictors 

considers the number of relations between constructs from the structural modelling. Thus, three: 

relation between agile barriers and the project and business benefit as well as the indirect 

relation between the project and business benefits. 

 
[1] -- Wednesday, February 23, 2022 -- 15:49:24 

F tests - Linear multiple regression: Fixed model, R² deviation from zero 

Analysis: A priori: Compute required sample size  

Input: Effect size f² = 0.15 

 α err prob = 0.05 

 Power (1-β err prob) = 0.8 

 Number of predictors = 3 

Output: Noncentrality parameter λ = 11.5500000 

 Critical F = 2.7300187 

 Numerator df = 3 

 Denominator df = 73 

 Total sample size = 77 

 Actual power = 0.8017655 
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APPENDIX F – N-VIVO project map of the nodes coded 

Based on the codification of barriers mentioned in the interviews and literature, the 

following diagrams were established in N-VIVO® considering each issue category and their 

hierarchization.  

Thus, structuring the main Knowledge (see Figure 13), Organization (see Figure 14), 

Process (see Figure 15), Social (see Figure 16), Team (see Figure 17), Technical (see Figure 

18) and Communication (see Figure 19) barriers. 
Figure 13 - Barriers related to knowledge 

 
Source: Created by the author using N-VIVO® 

 
Figure 14 - Barriers related to organization 

 
Source: Created by the author using N-VIVO® 
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Figure 15 - Barriers related to processes 

 
Source: Created by the author using N-VIVO® 

 
Figure 16 - Barriers related to social aspects 

 
Source: Created by the author using N-VIVO® 

 
 

Figure 17 - Barriers related to team aspects 

 
Source: Created by the author using N-VIVO® 
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Figure 18 - Barriers related to technical aspects 

 
Source: Created by the author using N-VIVO® 

 
Figure 19 - Barriers related to communication aspects 

 
Source: Created by the author using N-VIVO® 
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APPENDIX G – Interview’s barriers summarization 

The following Table 22 summarizes the files (interview transcript) that mentions each 

barrier as well as the number of references coded in N-VIVO®. 
Table 22 - Interview’s coding summary (qualitative analysis) 

Level 1 Level 2 Level 3 File References 

Communication 
aspects 

Communication between teams 
Geographical location 2 3 

Virtual vs physical 
communication 3 5 

Communication between 
stakeholders --- 2 3 

Organizational 
aspects 

Organization culture --- 3 3 

Conflict between traditional and 
agile processes --- 4 5 

Lack of executive support --- 1 1 

Social aspect 

Native culture --- 1 1 

Wrong level of responsibilities --- 2 4 

Wrong mindset and 
misunderstanding of agile 

concepts  
--- 2 5 

Resistance to change 

Skepticism about the agile 
way of working 2 3 

Unwillingness to abandon the 
previous process 3 3 

Lack of commitment of 
customers & stakeholders --- 3 3 

Customer aspects 

Lack of customer involvement 2 2 

Geographical distance 
between customer and team 1 1 

Large number of customers 2 2 

Synchronization between the 
customer planning and agile 

team 
2 3 

Knowledge 
aspects 

Lack of agile skills/knowledge --- 5 7 

Lack of training on agile 
methodologies & guidance  --- 3 8 

Knowledge transfer --- 2 3 

Team aspects Lack of team autonomy 

Agile team with part-time 
resources 7 9 

Too many dependencies to 
others 4 5 

Lack of trust in the agile team 2 2 

Not having clear and common 
goals 1 1 

(to be continued) 



118 
 

(conclusion) 

Level 1 Level 2 Level 3 File References 

Team aspects 
Lack of team autonomy Lack of coaching and 

organizational support 2 2 

Changing members --- 1 2 

Technical aspects 
Lack of knowledge about 

the agile tools --- 1 1 

Lack of good agile tools --- 3 5 

Process aspects 

Multi-team coordination 
problems --- 1 3 

Badly defined 
management, customer and 

project team roles 
--- 1 1 

Not well defined or 
changing project 

requirements 
--- 4 6 

Project is not fit 100% for 
agile --- 3 5 

Lack of effective 
collaboration in the project 

development 
--- 5 6 

Source: Created by the author 
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APPENDIX H – Respondent’s demographic data 

The responses to the questions 1 to 4 (see Appendix D) are summarized in the following 

Tables (23 to 27), which highlights the respondents profile according to the industry, job 

position – as well as the agile experiences through the project approach, agile methodologies 

and tools adopted. 
Table 23 - Respondent’s industry distribution 

Industry % 
Finance 19.6% 
Professional Services 17.8% 
Information and Communication Technology 10.4% 
Telecommunication 8.0% 
Energy 5.5% 
Consumer goods 5.5% 
Health care 4.3% 
Pharmaceutical 3.7% 
Education 3.1% 
Transport 2.5% 
Insurance 2.5% 
Aerospace 2.5% 
E-commerce 2.5% 
Manufacturing 1.8% 
Food & beverage 1.8% 
Retail 1.8% 
Technology 1.2% 
Entertainment 1.2% 
Primary 0.6% 
Cybersecurity 0.6% 
Construction 0.6% 
Research 0.6% 
Supply chain 0.6% 
Automotive 0.6% 
Non profit Organization 0.6% 

Source: created by the author  

Table 24 - Respondent’s project approach 

Job position % 
Agile project management 15.13% 
Scrum at scale 15.13% 
Waterfall 13.45% 
PMBOK (Project Management Body of Knowledge) 6.72% 
IPMA (International Project Management) 2.10% 
SAFe 1.26% 
Scrum 0.84% 
Less 0.84% 
Other 3.36% 

Source: created by the author  
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Table 25 - Respondent’s job position 

Job position % 
Agile master, coach, agile facilitator 51.4% 
Project manager 34.9% 
Program manager  4.1% 
Change Manager 2.1% 
Portfolio Manager 1.4% 
Product owner 0.7% 
Head of Agility 0.7% 
Executive Manager  0.7% 
Delivery Manager 0.7% 
Head of Agile Transformation 0.7% 
Agile Program Manager 0.7% 
Agile Delivery Manager 0.7% 
Agile Project Manager 0.7% 
Head of PMO 0.7% 

Source: created by the author  

Table 26 - Respondent’s agile methodology adoption 

Agile methodology % 
Kanban 21.2% 
Scrum 23.8% 
Lean 11.3% 
Scaled Agile Framework® (SAFe®) 11.3% 
Hybrid 8.7% 
Extreme Programming (XP) 6.1% 
 Spotify 5.6% 
Large Scale Scrum (LeSS) 4.0% 
Feature-Drive Development (FDD) 3.8% 
Adaptative Software Development (ASD) 1.2% 
Dynamic Systems Development Method (DSDM) 0.8% 
Crystal 0.6% 
Nexus framework 0.3% 
Others 1.2% 

Source: created by the author  

Table 27 - Respondent’s tools adoption 

Agile methodology % 
Jira 19.9% 
Teams 16.6% 
Excel 13.7% 
Miro 13.2% 
Trello 11.7% 
Surveys 4.0% 
Service Now 3.8% 
Asana 3.0% 
Microsoft Azure Dev Ops 2.7% 
Mural 2.0% 
Klaxoon 1.1% 
Others 8.3% 

Source: created by the author 
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APPENDIX I – Barrier’s ID codes 

The codification of each ID was established as in the following Table 28, so the referencing 

to them is easier during results discussion. 
Table 28 - Barrier’s ID 

Barrier ID 
Organization aspects [Organization culture] O1 
Organization aspects [Organization hierarchy] O2 
Organization aspects [Organization silos] O3 
Organization aspects [Conflict between organization processes and agile methodology] O4 
Organization aspects [Lack of reward system to support agile] O5 
Organization aspects [Lack of executive support] O6 
Social aspects [Native culture] S1 
Social aspects [Wrong mindset and misunderstanding of agile concepts] S2 
Social aspects [Fear of changing roles and responsibilities] S3 
Social aspects [Fear of increase monitoring by management] S4 
Social aspects [Skepticism about the agile way of working] S5 
Social aspects [Management unwillingness] S6 
Social aspects [Unwillingness to abandon the previous process] S7 
Social aspects [Ulterior motives to not change for agile methodology (interest reasons)] S8 
Social aspects [Resistance due to top-down mandate to adopt agile] S9 
Social aspects [Lack of commitment of stakeholders, customers and team] S10 
Social aspects [Lack of Product Owner (PO) engagement] S11 
Social aspects [Wrong level of responsibilities] S12 
Team aspects [Changing members] TM1 
Team aspects [Too many dependencies of the agile team on others] TM2 
Team aspects [Lack of trust in agile team] TM3 
Team aspects [Agile team with part-time resources] TM4 
Team aspects [Redefining manager roles in the agile transformation] TM5 
Team aspects [Not having clear and common goals] TM6 
Team aspects [Lack of coaching and organizational support] TM7 
Team aspects [Too much stress] TM8 
Team aspects [Team size] TM9 
Team aspects [High specialization of team members] TM10 
Team aspects [Strong team culture stablished (hard to change)] TM11 
Knowledge aspects [Lack of agile skills/knowledge] K1 
Knowledge aspects [Lack of training on agile methodology and guidance on how to adopt] K2 
Knowledge aspects [Knowledge transfer] K3 
Communication aspects [Communication with stakeholders] CM1 
Communication aspects [Geographical location] CM2 
Communication aspects [Virtual vs physical communication] CM3 
Communication aspects [Team's workstation disposition] CM4 
Process aspects [Multi-team coordination problems] P1 
Process aspects [Badly defined management, customer and project team roles] P2 
Process aspects [Not well defined or changing project requirements] P3 
Process aspects [High regulations present (governance & compliance)] P4 
Process aspects [Project cannot be 100% agile] P5 
Process aspects [Lack of effective collaboration in the project development] P6 
Process aspects [Not treating the agile transformation as a project] P7 
Customer aspects [Lack of customer involvement] CT1 
Customer aspects [Geographical distance between the customer and the team] CT2 

(to be continued) 



122 
 

(conclusion) 

Barrier ID 
Customer aspects [Large number of customers] CT3 
Customer aspects [Synchronization between the customer planning and agile team] CT4 
Technical aspects [Lack of good agile tools] TC1 
Technical aspects [Lack of knowledge about agile tools] TC2 
Business benefits [Best financial and performance results] BB1 
Business benefits [Increase in sales and market share] BB2 
Business benefits [Increase of profitability] BB3 
Business benefits [Ecological benefits] BB4 
Business benefits [Social benefits] BB5 
Project benefits [Customer Satisfaction] PB1 
Project benefits [Stakeholders Satisfaction] PB2 
Project benefits [Meeting the project schedule] PB3 
Project benefits [Meeting the project budget] PB4 
Project benefits [Meeting the product function and technical specifications] PB5 
Project benefits [Improvement of team learning and growth] PB6 
Project benefits [Increase team satisfaction] PB7 
Project benefits [Increase team productivity] PB8 

Source: created by the author  
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APPENDIX J – Kruskal-Wallis test summary 

The results of the Kruskal-Wallis test comparing the project experience groups for all the 

barriers categories is summarized in the following tables. Table 29 shows the communication 

result, indicating difference in perspective regarding ‘Geographical location’ between the 

groups. 
Table 29 - Communication barriers results (project experience groups) 

Communication barriers X2(2) p 
Geographical location 6.524 0.038 
Virtual vs physical communication 4.570 0.102 
Communication with stakeholders 2.515 0.284 
Team’s workstation disposition 3.199 0.202 

Source: created by the author with SPSS® software 

Even though Kruskal-Wallis test demonstrates it, the following post hoc test shows only the 

tendency (see Table 30). 
Table 30 - Dunn-Bonferroni test for ‘Geographic location’ barrier 

Pairwise comparison Adjusted p 
Expert | Advanced 0.185 
Expert | Beginner-intermediate 0.083 
Advanced | Beginner-intermediate 0.869 

Source: created by the author with SPSS® software 

For organization, social, knowledge, team, technical, process and customer barriers, as none 

have p-value<0.5, all barriers have the same significance for the different experience groups as 

shown from Table 31 to 37. 
Table 31 - Organization barriers results (project experience groups) 

Organization barriers X2(2) p 
Organization culture 1.866 0.393 
Organization hierarchy 2.142 0.343 
Organization silos 1.785 0.410 
Conflict between organization process and agile methodology 0.159 0.924 
Lack of reward system to support agile 3.328 0.189 
Lack of executive support 4.102 0.129 

Source: created by the author with SPSS® software 
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Table 32 - Social barriers results (project experience groups) 

Social barriers X2(2) p 
Native culture 0.227 0.893 
Wrong mindset and misunderstanding of agile concepts 1.155 0.561 
Fear of changing roles and responsibilities 0.036 0.982 
Fear of increase monitoring by management 4.604 0.100 
Skepticism about the agile way of working 1.102 0.576 
Management unwillingness 0.475 0.789 
Unwillingness to abandon the previous process 1.799 0.407 
Ulterior motives to not change for agile methodology (interest reasons) 4.752 0.093 
Resistance due to top-down mandate to adopt agile 1.714 0.424 
Lack of commitment of stakeholders, customers, and team 1.116 0.572 
Lack of Product Owner (PO) engagement 2.546 0.280 
Wrong level of responsibilities 2.158 0.340 

Source: created by the author with SPSS® software 

Table 33 - Knowledge barriers results (project experience groups) 

Knowledge barriers X2(2) p 
Lack of agile skills/knowledge 0.321 0.852 
Lack of training on agile methodologies & guidance 0.430 0.806 
Knowledge transfer 0.494 0.781 

Source: created by the author with SPSS® software 

Table 34 - Team barriers results (project experience groups) 

Team barriers X2(2) p 
Changing members 2.779 0.249 
Too many dependencies of the agile team on others 0.643 0.725 
Lack of trust in the agile team 0.378 0.828 
Agile team with part-time resources 0.254 0.881 
Redefining manager roles in the agile transformation 2.445 0.295 
Not having clear and common goals 0.085 0.959 
Lack of coaching and organizational support 1.874 0.392 
Too much stress 5.021 0.081 
Team size 1.213 0.545 
High specialization of team members 2.152 0.341 
Strong team culture stablished (hard to change) 0.477 0.788 

Source: created by the author with SPSS® software 

Table 35 - Technical barriers results (project experience groups) 

Technical barriers X2(2) p 
Lack of good agile tools 3.717 0.156 
Lack of knowledge about the agile tools 5.516 0.063 

Source: created by the author with SPSS® software 
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Table 36 - Process barriers results (project experience groups) 

Process barriers X2(2) p 
Multi-team coordination problems 1.420 0.492 
Badly defined management, customer and project team roles 1.148 0.563 
Not well defined or changing project requirements 3.915 0.141 
High regulations present (governance & compliance) 0.538 0.764 
Project cannot be 100% agile 1.609 0.447 
Lack of effective collaboration in the project development 1.182 0.554 
Not treating the agile transformation as a project 1.647 0.439 

Source: created by the author with SPSS® software 

Table 37 - Customer barriers results (project experience groups) 

Customer barriers X2(2) p 
Lack of customer involvement 0.816 0.665 
Geographical distance between the customer and the team 0.195 0.907 
Large number of customers 2.111 0.348 
Synchronization between the customer planning and agile team 4.183 0.123 

Source: created by the author with SPSS® software 

Regarding the results of the Kruskal-Wallis test comparing the agile experience groups for 

each barrier category are summarized in the following tables. 

As shown in Table 38, the test do not highlight any distinction for the communication 

barriers. 
Table 38 - Communication barriers results (agile experience groups) 

Communication barriers X2(2) P 
Geographical location 1.934 0.380 
Virtual vs physical communication 2.786 0.248 
Communication with stakeholders 5.253 0.072 
Team’s workstation disposition 2.502 0.286 

Source: created by the author with SPSS® software 

In the case of ‘Organization culture’, ‘Organization silos’ and ‘Lack of executive support’ 

barriers, the Kruskal-Wallis test indicates a difference between the groups (see Table 39). 
Table 39 - Organization barriers results (agile experience groups) 

Organization barriers X2(2) P 
Organization culture 7.651 0.022 
Organization hierarchy 2.160 0.340 
Organization silos 6.682 0.035 
Conflict between organization process and agile methodology 2.215 0.330 
Lack of reward system to support agile 0.129 0.938 
Lack of executive support 0.734 0.008 

Source: created by the author with SPSS® software 

The following Tables (from 40 to 42) highlight which groups causes the contrast between 

the perspectives indicated in this first test. For ‘Organization culture’, the opinion contrast are 

between Beginner-intermediate | Advanced and Beginner-intermediate | Expert. 
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Table 40 - Dunn-Bonferroni test for ‘Organization culture’ barrier 

Pairwise comparison Adjusted p 
Beginner-intermediate | Advanced 0.045 
Beginner-intermediate | Expert 0.024 
Advanced | Expert 1.000 

Source: created by the author with SPSS® software 

For ‘Organization silos’, the post hoc test demonstrates that the Beginner-intermediate and 

Expert groups do not have the same judgment on the issue. 
Table 41 - Dunn-Bonferroni test for ‘Organization silos’ barrier 

Pairwise comparison Adjusted p 
Beginner-intermediate | Advanced 0.098 
Beginner-intermediate | Expert 0.033 
Advanced | Expert 1.000 

Source: created by the author with SPSS® software 

Finally, the groups Beginner-intermediate and Expert differ in reasoning regarding the 

barrier ‘Lack of executive support’. 
Table 42 - Dunn-Bonferroni test for ‘Lack of executive support’ barrier 

Pairwise comparison Adjusted p 
Beginner-intermediate | Advanced 0.242 
Beginner-intermediate | Expert 0.007 
Advanced | Expert 0.193 

Source: created by the author with SPSS® software 

The conclusion for social, knowledge, team, technical, process and customer issues do not 

reveal any discrepancy (see Tables from 43 to 48). 
Table 43 - Social barriers results (agile experience groups) 

Social barriers X2(2) p 
Native culture 3.121 0.210 
Wrong mindset and misunderstanding of agile concepts 4.819 0.090 
Fear of changing roles and responsibilities 3.860 0.145 
Fear of increase monitoring by management 0.233 0.890 
Skepticism about the agile way of working 0.984 0.611 
Management unwillingness 2.001 0.368 
Unwillingness to abandon the previous process 1.757 0.415 
Ulterior motives to not change for agile methodology (interest reasons) 0.216 0.898 
Resistance due to top-down mandate to adopt agile 0.127 0.938 
Lack of commitment of stakeholders, customers, and team 0.235 0.889 
Lack of Product Owner (PO) engagement 0.079 0.961 
Wrong level of responsibilities 0.103 0.950 

Source: created by the author with SPSS® software 
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Table 44 - Knowledge barriers results (agile experience groups) 

Knowledge barriers X2(2) p 
Lack of agile skills/knowledge 2.183 0.336 
Lack of training on agile methodologies & guidance 2.006 0.367 
Knowledge transfer 0.361 0.835 

Source: created by the author with SPSS® software 

Table 45 - Team barriers results (agile experience groups) 

Team barriers X2(2) p 
Changing members 0.762 0.683 
Too many dependencies of the agile team on others 2.012 0.366 
Lack of trust in the agile team 2.634 0.268 
Agile team with part-time resources 0.559 0.756 
Redefining manager roles in the agile transformation 5.511 0.064 
Not having clear and common goals 1.990 0.370 
Lack of coaching and organizational support 0.988 0.610 
Too much stress 0.186 0.911 
Team size 1.1763 0.414 
High specialization of team members 0.855 0.652 
Strong team culture stablished (hard to change) 0.784 0.676 

Source: created by the author with SPSS® software 

Table 46 - Technical barriers results (agile experience groups) 

Technical barriers X2(2) p 
Lack of good agile tools 4.518 0.104 
Lack of knowledge about the agile tools 5.258 0.072 

Source: created by the author with SPSS® software 

Table 47 - Process barriers results (agile experience groups) 

Process barriers X2(2) p 
Multi-team coordination problems 0.201 0.904 
Badly defined management, customer and project team roles 2.975 0.226 
Not well defined or changing project requirements 1.279 0.528 
High regulations present (governance & compliance) 0.603 0.740 
Project cannot be 100% agile 0.558 0.757 
Lack of effective collaboration in the project development 1.910 0.385 
Not treating the agile transformation as a project 0.880 0.644 

Source: created by the author with SPSS® software 

Table 48 - Customer barriers results (agile experience groups) 

Customer barriers X2(2) p 
Lack of customer involvement 1.245 0.537 
Geographical distance between the customer and the team 0.012 0.994 
Large number of customers 2.195 0.334 
Synchronization between the customer planning and agile team 0.082 0.960 

Source: created by the author with SPSS® software 

 
  



128 
 

APPENDIX K – Structural Equation Modelling validation values (1st order) 

Table 49 - Outer weight values (before deletion) 

Outer weight 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

CM1 -> Communication aspects (CM) 0.827 0.774 0.138 5.993 0 
CM2 -> Communication aspects (CM) 0.347 0.341 0.215 1.616 0.106 
CM3 -> Communication aspects (CM) -0.352 -0.352 0.324 1.088 0.277 
CM4 -> Communication aspects (CM) 0.348 0.317 0.234 1.487 0.137 
CT1 -> Customer aspects (CT) 0.421 0.399 0.203 2.075 0.038 
CT2 -> Customer aspects (CT) 0.109 0.088 0.193 0.565 0.572 
CT3 -> Customer aspects (CT) 0.187 0.182 0.245 0.762 0.446 
CT4 -> Customer aspects (CT) 0.509 0.496 0.187 2.715 0.007 
K1 -> Knowledge aspects (K) 0.09 0.092 0.121 0.746 0.455 
K2 -> Knowledge aspects (K) 0.623 0.627 0.151 4.129 0 
K3 -> Knowledge aspects (K) 0.43 0.407 0.158 2.714 0.007 
O1 -> Organization Barriers (O) 0.145 0.111 0.205 0.705 0.481 
O2 -> Organization Barriers (O) 0.314 0.314 0.207 1.52 0.129 
O3 -> Organization Barriers (O) -0.065 -0.078 0.171 0.38 0.704 
O4 -> Organization Barriers (O) 0.281 0.258 0.181 1.547 0.122 
O5 -> Organization Barriers (O) 0.315 0.295 0.171 1.843 0.065 
O6 -> Organization Barriers (O) 0.435 0.421 0.23 1.895 0.058 
P1 -> Process aspects (P) 0.152 0.131 0.14 1.083 0.279 
P2 -> Process aspects (P) 0.228 0.237 0.131 1.738 0.082 
P3 -> Process aspects (P) 0.124 0.109 0.111 1.117 0.264 
P4 -> Process aspects (P) 0.113 0.121 0.097 1.163 0.245 
P5 -> Process aspects (P) 0.167 0.168 0.115 1.449 0.147 
P6 -> Process aspects (P) 0.498 0.475 0.106 4.695 0 
P7 -> Process aspects (P) 0.147 0.14 0.09 1.632 0.103 
S1 -> Social aspects (S) 0.222 0.193 0.105 2.115 0.034 
S10 -> Social aspects (S) 0.067 0.061 0.156 0.43 0.667 
S11 -> Social aspects (S) 0.129 0.126 0.163 0.789 0.43 
S12 -> Social aspects (S) 0.279 0.27 0.177 1.575 0.115 
S2 -> Social aspects (S) 0.009 0.011 0.145 0.061 0.951 
S3 -> Social aspects (S) 0.044 0.049 0.149 0.293 0.77 
S4 -> Social aspects (S) 0.282 0.243 0.142 1.995 0.046 
S5 -> Social aspects (S) 0.176 0.14 0.137 1.282 0.2 
S6 -> Social aspects (S) 0.226 0.197 0.189 1.193 0.233 
S7 -> Social aspects (S) -0.194 -0.17 0.151 1.287 0.198 
S8 -> Social aspects (S) 0.087 0.098 0.151 0.578 0.563 
S9 -> Social aspects (S) 0.08 0.085 0.144 0.559 0.576 
TC1 -> Technical aspects (TC) 0.692 0.669 0.243 2.846 0.004 
TC2 -> Technical aspects (TC) 0.34 0.354 0.254 1.335 0.182 
TM1 -> Team aspects (TM) 0.132 0.118 0.096 1.375 0.169 
TM10 -> Team aspects (TM) -0.025 -0.009 0.125 0.197 0.844 
TM11 -> Team aspects (TM) 0.193 0.163 0.12 1.598 0.11 
TM2 -> Team aspects (TM) 0.167 0.165 0.118 1.413 0.158 
TM3 -> Team aspects (TM) 0.173 0.152 0.126 1.368 0.171 
TM4 -> Team aspects (TM) -0.005 -0.015 0.148 0.036 0.971 
TM5 -> Team aspects (TM) 0.199 0.187 0.114 1.746 0.081 
TM6 -> Team aspects (TM) 0.196 0.198 0.16 1.226 0.22 
TM7 -> Team aspects (TM) 0.282 0.268 0.139 2.026 0.043 
TM8 -> Team aspects (TM) -0.001 0.01 0.126 0.007 0.994 
TM9 -> Team aspects (TM) 0.129 0.131 0.122 1.057 0.291 

Source: created by the author with SmartPLS® software 



129 
 

Table 50 - Outer loading values (before deletion) 

Outer loading 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

CM1 -> Communication aspects (CM) 0.918 0.863 0.104 8.813 0 
CM2 -> Communication aspects (CM) 0.516 0.476 0.209 2.469 0.014 
CM3 -> Communication aspects (CM) 0.21 0.177 0.275 0.764 0.445 
CM4 -> Communication aspects (CM) 0.389 0.351 0.238 1.634 0.102 
CT1 -> Customer aspects (CT) 0.814 0.78 0.116 7.012 0 
CT2 -> Customer aspects (CT) 0.57 0.529 0.172 3.314 0.001 
CT3 -> Customer aspects (CT) 0.727 0.684 0.158 4.603 0 
CT4 -> Customer aspects (CT) 0.903 0.869 0.073 12.37 0 
K1 -> Knowledge aspects (K) 0.79 0.784 0.071 11.164 0 
K2 -> Knowledge aspects (K) 0.926 0.921 0.051 18.07 0 
K3 -> Knowledge aspects (K) 0.819 0.796 0.101 8.129 0 
O1 -> Organization Barriers (O) 0.643 0.588 0.147 4.367 0 
O2 -> Organization Barriers (O) 0.684 0.639 0.127 5.404 0 
O3 -> Organization Barriers (O) 0.533 0.496 0.141 3.776 0 
O4 -> Organization Barriers (O) 0.739 0.688 0.131 5.662 0 
O5 -> Organization Barriers (O) 0.568 0.53 0.162 3.503 0 
O6 -> Organization Barriers (O) 0.783 0.741 0.156 5.008 0 
P1 -> Process aspects (P) 0.535 0.505 0.147 3.651 0 
P2 -> Process aspects (P) 0.742 0.732 0.073 10.096 0 
P3 -> Process aspects (P) 0.61 0.592 0.092 6.611 0 
P4 -> Process aspects (P) 0.594 0.58 0.099 6.021 0 
P5 -> Process aspects (P) 0.565 0.55 0.116 4.887 0 
P6 -> Process aspects (P) 0.862 0.837 0.066 13.14 0 
P7 -> Process aspects (P) 0.571 0.554 0.091 6.266 0 
S1 -> Social aspects (S) 0.53 0.486 0.122 4.328 0 
S10 -> Social aspects (S) 0.693 0.654 0.103 6.752 0 
S11 -> Social aspects (S) 0.688 0.652 0.104 6.598 0 
S12 -> Social aspects (S) 0.784 0.737 0.101 7.755 0 
S2 -> Social aspects (S) 0.638 0.597 0.112 5.677 0 
S3 -> Social aspects (S) 0.706 0.671 0.096 7.321 0 
S4 -> Social aspects (S) 0.773 0.724 0.076 10.124 0 
S5 -> Social aspects (S) 0.741 0.697 0.077 9.562 0 
S6 -> Social aspects (S) 0.691 0.649 0.131 5.261 0 
S7 -> Social aspects (S) 0.611 0.572 0.088 6.906 0 
S8 -> Social aspects (S) 0.63 0.6 0.112 5.65 0 
S9 -> Social aspects (S) 0.639 0.605 0.119 5.381 0 
TC1 -> Technical aspects (TC) 0.985 0.977 0.024 41.158 0 
TC2 -> Technical aspects (TC) 0.938 0.931 0.053 17.814 0 
TM1 -> Team aspects (TM) 0.658 0.622 0.088 7.446 0 
TM10 -> Team aspects (TM) 0.595 0.568 0.107 5.553 0 
TM11 -> Team aspects (TM) 0.617 0.58 0.111 5.57 0 
TM2 -> Team aspects (TM) 0.619 0.592 0.093 6.66 0 
TM3 -> Team aspects (TM) 0.717 0.685 0.076 9.453 0 
TM4 -> Team aspects (TM) 0.589 0.557 0.108 5.447 0 
TM5 -> Team aspects (TM) 0.668 0.629 0.101 6.638 0 
TM6 -> Team aspects (TM) 0.73 0.7 0.118 6.183 0 
TM7 -> Team aspects (TM) 0.777 0.748 0.084 9.249 0 
TM8 -> Team aspects (TM) 0.656 0.623 0.096 6.859 0 
TM9 -> Team aspects (TM) 0.698 0.67 0.092 7.555 0 

Source: created by the author with SmartPLS® software 
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Table 51 - VIF values (after deletion) 

Barrier VIF 
CM1 1,063 
CM2 1,063 
CT1 1,498 
CT2 2,049 
CT3 2,561 
CT4 1,901 
K1 2,428 
K2 2,454 
K3 1,508 
O1 2,183 
O2 2,563 
O3 2,017 
O4 1,499 
O5 1,229 
O6 1,505 
P1 1,251 
P2 1,936 
P3 1,581 
P4 1,824 
P5 1,791 
P6 1,656 
P7 1,324 
S1 1,316 

S10 2,330 
S11 2,179 
S12 2,118 
S2 2,353 
S3 2,654 
S4 2,172 
S5 2,367 
S6 2,085 
S7 2,699 
S8 2,745 
S9 2,451 

TC1 3,977 
TC2 3,977 
TM1 1,818 

TM10 2,044 
TM11 1,651 
TM2 1,741 
TM3 1,873 
TM4 1,992 
TM5 1,658 
TM6 2,073 
TM7 2,121 
TM8 1,973 
TM9 1,900 

Source: created by the author with SmartPLS® software 

 
 
 
 
 



131 
 

Table 52 - Outer weight values (after deletion) 

Outer Weight Original 
Sample (O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

CM1 -> Communication aspects (CM) 0.869 0.845 0.140 6,229 0.000 
CM2 -> Communication aspects (CM) 0.327 0.314 0.235 1,394 0.163 
CT1 -> Customer aspects (CT) 0.403 0.377 0.198 2,033 0.042 
CT2 -> Customer aspects (CT) 0.097 0.082 0.187 0.522 0.602 
CT3 -> Customer aspects (CT) 0.191 0.187 0.242 0.786 0.432 
CT4 -> Customer aspects (CT) 0.529 0.518 0.186 2,850 0.004 
K1 -> Knowledge aspects (K) 0.090 0.087 0.117 0.767 0.443 
K2 -> Knowledge aspects (K) 0.605 0.612 0.138 4,370 0.000 
K3 -> Knowledge aspects (K) 0.450 0.432 0.142 3,179 0.001 
O1 -> Organization Barriers (O) 0.167 0.138 0.197 0.848 0.396 
O2 -> Organization Barriers (O) 0.303 0.304 0.206 1,469 0.142 
O3 -> Organization Barriers (O) -0.068 -0.082 0.172 0.392 0.695 
O4 -> Organization Barriers (O) 0.288 0.271 0.186 1,547 0.122 
O5 -> Organization Barriers (O) 0.319 0.299 0.162 1,974 0.048 
O6 -> Organization Barriers (O) 0.418 0.400 0.218 1,918 0.055 
P1 -> Process aspects (P) 0.164 0.146 0.127 1,292 0.196 
P2 -> Process aspects (P) 0.228 0.233 0.126 1,810 0.070 
P3 -> Process aspects (P) 0.123 0.111 0.106 1,165 0.244 
P4 -> Process aspects (P) 0.117 0.124 0.098 1,196 0.232 
P5 -> Process aspects (P) 0.151 0.158 0.112 1,357 0.175 
P6 -> Process aspects (P) 0.490 0.471 0.105 4,671 0.000 
P7 -> Process aspects (P) 0.157 0.152 0.086 1,820 0.069 
S1 -> Social aspects (S) 0.226 0.199 0.105 2,145 0.032 
S10 -> Social aspects (S) 0.066 0.059 0.153 0.428 0.668 
S11 -> Social aspects (S) 0.112 0.114 0.162 0.691 0.490 
S12 -> Social aspects (S) 0.311 0.302 0.172 1,808 0.071 
S2 -> Social aspects (S) 0.008 0.011 0.141 0.058 0.954 
S3 -> Social aspects (S) 0.047 0.049 0.144 0.326 0.744 
S4 -> Social aspects (S) 0.283 0.249 0.140 2,027 0.043 
S5 -> Social aspects (S) 0.173 0.132 0.133 1,301 0.193 
S6 -> Social aspects (S) 0.203 0.176 0.172 1,180 0.238 
S7 -> Social aspects (S) -0.190 -0.166 0.148 1,281 0.200 
S8 -> Social aspects (S) 0.093 0.102 0.148 0.628 0.530 
S9 -> Social aspects (S) 0.071 0.080 0.134 0.531 0.596 
TC1 -> Technical aspects (TC) 0.680 0.663 0.239 2,850 0.004 
TC2 -> Technical aspects (TC) 0.352 0.361 0.249 1,411 0.158 
TM1 -> Team aspects (TM) 0.120 0.105 0.097 1,227 0.220 
TM10 -> Team aspects (TM) -0.017 -0.004 0.123 0.136 0.892 
TM11 -> Team aspects (TM) 0.197 0.171 0.117 1,683 0.092 
TM2 -> Team aspects (TM) 0.156 0.156 0.119 1,306 0.192 
TM3 -> Team aspects (TM) 0.175 0.155 0.125 1,398 0.162 
TM4 -> Team aspects (TM) 0.006 -0.000 0.142 0.046 0.964 
TM5 -> Team aspects (TM) 0.211 0.199 0.113 1,874 0.061 
TM6 -> Team aspects (TM) 0.184 0.183 0.151 1,216 0.224 
TM7 -> Team aspects (TM) 0.283 0.269 0.135 2,088 0.037 
TM8 -> Team aspects (TM) 0.015 0.026 0.119 0.122 0.903 
TM9 -> Team aspects (TM) 0.113 0.118 0.118 0.961 0.336 

Source: created by the author with SmartPLS® software 
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Table 53 - Outer loading values (after deletion) 

Outer Loading 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

CM1 -> Communication aspects (CM) 0.948 0.921 0.088 10,733 0.000 
CM2 -> Communication aspects (CM) 0.538 0.515 0.215 2,505 0.012 

CT1 -> Customer aspects (CT) 0.806 0.771 0.113 7,154 0.000 
CT2 -> Customer aspects (CT) 0.565 0.532 0.156 3,611 0.000 
CT3 -> Customer aspects (CT) 0.727 0.690 0.146 4,997 0.000 
CT4 -> Customer aspects (CT) 0.910 0.881 0.068 13,332 0.000 
K1 -> Knowledge aspects (K) 0.787 0.781 0.070 11,320 0.000 
K2 -> Knowledge aspects (K) 0.919 0.915 0.048 19,111 0.000 
K3 -> Knowledge aspects (K) 0.829 0.811 0.087 9,572 0.000 

O1 -> Organization Barriers (O) 0.651 0.600 0.141 4,620 0.000 
O2 -> Organization Barriers (O) 0.683 0.642 0.127 5,389 0.000 
O3 -> Organization Barriers (O) 0.532 0.495 0.138 3,843 0.000 
O4 -> Organization Barriers (O) 0.744 0.696 0.133 5,582 0.000 
O5 -> Organization Barriers (O) 0.570 0.531 0.157 3,637 0.000 
O6 -> Organization Barriers (O) 0.776 0.733 0.147 5,280 0.000 

P1 -> Process aspects (P) 0.545 0.519 0.132 4,128 0.000 
P2 -> Process aspects (P) 0.744 0.733 0.072 10,380 0.000 
P3 -> Process aspects (P) 0.610 0.594 0.090 6,803 0.000 
P4 -> Process aspects (P) 0.593 0.583 0.095 6,242 0.000 
P5 -> Process aspects (P) 0.556 0.548 0.108 5,157 0.000 
P6 -> Process aspects (P) 0.858 0.835 0.064 13,389 0.000 
P7 -> Process aspects (P) 0.579 0.563 0.089 6,506 0.000 
S1 -> Social aspects (S) 0.536 0.495 0.120 4,466 0.000 

S10 -> Social aspects (S) 0.688 0.655 0.102 6,734 0.000 
S11 -> Social aspects (S) 0.685 0.655 0.104 6,587 0.000 
S12 -> Social aspects (S) 0.796 0.754 0.096 8,332 0.000 
S2 -> Social aspects (S) 0.634 0.597 0.108 5,890 0.000 
S3 -> Social aspects (S) 0.704 0.670 0.091 7,702 0.000 
S4 -> Social aspects (S) 0.770 0.725 0.076 10,161 0.000 
S5 -> Social aspects (S) 0.737 0.692 0.076 9,687 0.000 
S6 -> Social aspects (S) 0.678 0.637 0.120 5,628 0.000 
S7 -> Social aspects (S) 0.607 0.570 0.085 7,170 0.000 
S8 -> Social aspects (S) 0.628 0.599 0.108 5,804 0.000 
S9 -> Social aspects (S) 0.634 0.602 0.113 5,597 0.000 

TC1 -> Technical aspects (TC) 0.984 0.976 0.024 41,617 0.000 
TC2 -> Technical aspects (TC) 0.940 0.932 0.052 18,053 0.000 

TM1 -> Team aspects (TM) 0.652 0.617 0.089 7,347 0.000 
TM10 -> Team aspects (TM) 0.602 0.575 0.104 5,796 0.000 
TM11 -> Team aspects (TM) 0.624 0.590 0.103 6,052 0.000 
TM2 -> Team aspects (TM) 0.615 0.590 0.092 6,659 0.000 
TM3 -> Team aspects (TM) 0.717 0.686 0.074 9,732 0.000 
TM4 -> Team aspects (TM) 0.594 0.563 0.104 5,708 0.000 
TM5 -> Team aspects (TM) 0.678 0.644 0.093 7,310 0.000 
TM6 -> Team aspects (TM) 0.725 0.694 0.114 6,374 0.000 
TM7 -> Team aspects (TM) 0.777 0.747 0.081 9,583 0.000 
TM8 -> Team aspects (TM) 0.662 0.632 0.090 7,344 0.000 
TM9 -> Team aspects (TM) 0.692 0.667 0.090 7,703 0.000 

Source: created by the author with SmartPLS® software 
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APPENDIX L – Structural Equation Modelling validation values (2nd order) 

Table 54 - VIF values (structural model) 

Indicator VIF 
BB1 2,395 
BB2 3,340 
BB3 3,585 
BB4 1,923 
BB5 1,932 
Communication aspects (CM) 1,500 
Customer aspects (CT) 1,730 
Knowledge aspects (K) 1,993 
Organization Barriers (O) 1,839 
PB1 3,552 
PB2 4,505 
PB3 2,330 
PB4 2,483 
PB5 2,063 
PB6 3,882 
PB7 3,766 
PB8 3,771 
Process aspects (P) 2,685 
Social aspects (S) 2,393 
Team aspects (TM) 2,605 
Technical aspects (TC) 1,628 

Source: created by the author with SmartPLS® software 

Table 55 - Outer weitght values (structural model) 

Outer Weights 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

BB1 -> Business Benefit 0.371 0.340 0.224 1,653 0.098 
BB2 -> Business Benefit 0.099 0.096 0.274 0.361 0.718 
BB3 -> Business Benefit 0.459 0.428 0.249 1,847 0.065 
BB4 -> Business Benefit 0.100 0.138 0.307 0.326 0.744 
BB5 -> Business Benefit 0.164 0.121 0.287 0.571 0.568 
Communication aspects (CM) -> Agile barriers 0.538 0.495 0.196 2,745 0.006 
Customer aspects (CT) -> Agile barriers 0.137 0.124 0.129 1,068 0.286 
Knowledge aspects (K) -> Agile barriers 0.146 0.116 0.182 0.804 0.421 
Organization Barriers (O) -> Agile barriers -0.010 -0.020 0.148 0.070 0.944 
PB1 -> Project Benefit 0.555 0.510 0.205 2,703 0.007 
PB2 -> Project Benefit 0.100 0.112 0.219 0.460 0.646 
PB3 -> Project Benefit 0.031 0.033 0.155 0.198 0.843 
PB4 -> Project Benefit 0.198 0.187 0.144 1,369 0.171 
PB5 -> Project Benefit 0.231 0.231 0.180 1,282 0.200 
PB6 -> Project Benefit -0.058 -0.056 0.182 0.318 0.751 
PB7 -> Project Benefit 0.152 0.142 0.203 0.748 0.454 
PB8 -> Project Benefit 0.039 0.041 0.218 0.180 0.857 
Process aspects (P) -> Agile barriers -0.032 -0.007 0.194 0.166 0.869 
Social aspects (S) -> Agile barriers 0.133 0.128 0.151 0.877 0.380 
Team aspects (TM) -> Agile barriers 0.289 0.285 0.213 1,358 0.175 
Technical aspects (TC) -> Agile barriers 0.090 0.088 0.170 0.530 0.596 

Source: created by the author with SmartPLS® software 
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Table 56 - Outer loading values (structural model) 

Outer Loadings 
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) P Values 

BB1 -> Business Benefit 0.879 0.820 0.116 7,562 0.000 
BB2 -> Business Benefit 0.857 0.808 0.113 7,569 0.000 
BB3 -> Business Benefit 0.932 0.872 0.103 9,018 0.000 
BB4 -> Business Benefit 0.594 0.572 0.146 4,076 0.000 
BB5 -> Business Benefit 0.622 0.575 0.164 3,789 0.000 

Communication aspects (CM) -> Agile barriers 0.860 0.806 0.117 7,341 0.000 
Customer aspects (CT) -> Agile barriers 0.670 0.626 0.105 6,383 0.000 
Knowledge aspects (K) -> Agile barriers 0.704 0.663 0.113 6,238 0.000 

Organization Barriers (O) -> Agile barriers 0.529 0.497 0.119 4,431 0.000 
PB1 -> Project Benefit 0.915 0.867 0.087 10,550 0.000 
PB2 -> Project Benefit 0.888 0.845 0.083 10,660 0.000 
PB3 -> Project Benefit 0.526 0.506 0.137 3,848 0.000 
PB4 -> Project Benefit 0.660 0.632 0.110 6,021 0.000 
PB5 -> Project Benefit 0.668 0.647 0.113 5,899 0.000 
PB6 -> Project Benefit 0.698 0.655 0.119 5,870 0.000 
PB7 -> Project Benefit 0.742 0.696 0.124 5,986 0.000 
PB8 -> Project Benefit 0.763 0.723 0.111 6,903 0.000 

Process aspects (P) -> Agile barriers 0.718 0.682 0.108 6,653 0.000 
Social aspects (S) -> Agile barriers 0.710 0.672 0.097 7,304 0.000 

Team aspects (TM) -> Agile barriers 0.777 0.737 0.115 6,783 0.000 
Technical aspects (TC) -> Agile barriers 0.575 0.548 0.146 3,935 0.000 

Source: created by the author with SmartPLS® software 

 


