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Abstract 

The article is devoted to substantiating a methodology for assessing the future performance of a project team under 

constraints. The proposed solution is considered in the context of using an ecosystem approach to management, namely, 

strengthening collaboration and engaging project team members, which affects their ability to solve tasks efficiently. The 

proposed assessment methodology is based on Scrum principles and incorporates elements of traditional project management, 

specifically the critical path method, which enables effective resource allocation for project tasks. Additionally, it considers 

the constraints on project implementation within the Theory of Constraints (TOC) framework. The proposed assessment 

methodology has both theoretical and practical significance. Theoretically, it provides a comprehensive approach to solving 

project tasks. From a practical perspective, the methodology evaluates the potential for fulfilling orders under constraints. 

This is achieved by analyzing the historical experience of the project team to utilize the knowledge gained for improving the 

evaluation of customer orders. The results of the calculations based on the proposed methodology made it possible to identify 

the gap between planned and forecasted work volumes, highlight constraints that need to be addressed to bridge this gap, 

propose strategies for overcoming these challenges, and evaluate the effectiveness of the methodology’s application. 
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1. Problem Statement 

The study of project performance is the subject of research by many scholars, driven by the relevance and widespread 

adoption of the project-based approach as a flexible management method, the diverse composition of project teams, and the 

unique challenges that are often encountered for the first time. Today, the effectiveness of project work is widely examined 

http://www.ijirss.com/
mailto:parvs@ukr.net
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0006-3071-2529
https://orcid.org/0000-0001-7298-4449


 
 

               International Journal of Innovative Research and Scientific Studies, 8(1) 2025, pages: 2762-2778
 

2763 

based on the Scrum framework (Riabchykov and Hanushchak-Yefimenko [1] and  Cartaxo, et al. [2]), the Agile approach 

(Beck, et al. [3] and Hema, et al. [4]), and the use of the critical path method [5, 6]. Well-organized work through these 

management practices contributes to the successful completion of project tasks (Flores-Garcia, et al. [7]), adherence to 

deadlines and budgets (Bukłaha [8] risk reduction Tavares, et al. [9]), and effective team performance (Torres and Cornide-

Reyes [10]), among other benefits. 

However, there is no ideal method that would suit all teams. Knowledge gained from performing certain tasks [11, 12]  

and studying cases (IBM [13]), which in most cases demonstrate successful examples of solving applied tasks, is gaining 

more importance.  

In this article, we also propose to examine the experience of a team that faced a client's request to complete a large 

volume of work within an extremely short period of time. In project management, meeting tight deadlines while maintaining 

high-quality results is a constant challenge. Organizations often struggle to balance client demands with the team's ability to 

complete tasks under strict time constraints. The urgency of the request posed a significant challenge, requiring immediate 

attention and strategic and operational planning. Teams are in a complex situation involving many tasks, deadlines, and other 

constraints. The urgency necessitates carefully assessing whether the request can be fulfilled and whether the team can 

effectively operate within the given limitations. The challenge lies in the workload and organizing its execution efficiently 

to ensure precise and effective task completion. In these conditions, the risks of overestimating or underestimating tasks pose 

a significant threat, potentially impacting project timelines, budget constraints, and overall client satisfaction.  

Therefore, the topic of this article involves justifying methods for evaluating work in project teams under established 

constraints, using an ecosystem approach to project management. 

 

2. Analysis of Research and Literature Review 
Successful project management requires an understanding of constraints. Constraints are defined by the project 

management triangle: time, scope, and budget. Balancing these constraints while ensuring stakeholder satisfaction remains a 

constant focus of project activities carried out by the project manager or project management office. Constraints act as limiting 

factors that influence project management, programs, or project portfolios. Every project has a defined scope of work that 

must be completed within a set budget and timeframe while ensuring that the product meets the agreed-upon quality standards 

[14]. However, traditional project management methods, such as EVM/ES, do not account for the impact of multitasking and 

uncertainty related to task duration estimation [15]. The idea of introducing buffers to mitigate the effects of multitasking 

and uncertainty was presented within the framework of the CCPM concept [15]. CCPM focuses on action planning in project 

activities and proposes estimating task duration with a 50% probability of on-time completion. Additionally, CCPM suggests 

using buffers to accommodate uncertainty [15]. The CCPM concept is one of the directions in developing the Theory of 

Constraints (TOC) for projects.  

 The main objective is to increase productivity or raise the percentage of completed tasks within the organization. In an 

environment of change and project implementation uncertainty, achieving project work productivity is realized through 

applying Scrum. Scrum relies on clear planning, flexibility, motivation, communication, and transparency—characteristics 

that help eliminate constraints in project execution. The Scrum framework identifies key metrics and evaluates and analyzes 

them to enhance productivity. The challenges of developing metrics for assessing productivity and project performance using 

Scrum have been explored in studies [12-18]. Performance indicators in software development within Scrum-based 

companies have been analyzed by [16]. In their article [17], the authors argue that the most significant factors influencing 

work performance and the perceived importance of adhering to metrics are the duration and experience of an employee within 

the team, regardless of their specific roles. 

In the study Riabchykov and Hanushchak-Yefimenko [1] the authors focused on one of the key metrics for measuring 

team productivity - ‘volatility’ and its relationship with the iteration risk metric. The study states that in the application of 

Scrum, sprint volatility may be influenced by risks arising from the dynamic nature of the project environment. According 

to the authors, this approach allows for establishing a connection between sprint riskiness and fluctuations in team 

productivity.  

Authors Lysenko and Fediai [18] propose using the Agile Earned Value Management (Agile EVM) method in Scrum 

projects as a cost management tool. They justify how applying the Agile EVM method to projects implemented within the 

Scrum framework enables the project manager and team to track their progress and make decisions to adjust their actions for 

cost monitoring [18].   

Another important metric proposed for use in determining the productivity of an Agile team is velocity, which includes 

the volumes and timelines for completing work in each sprint [19-21]. 

The authors of the work Pham and Neumann [22] note that measuring productivity is of great importance when using 

agile methods and justify the appropriateness of using indicators such as transparency, standardization, and accuracy, 

alongside productivity metrics like story points and work completion charts, which are widely used in practice.  

Productivity of teamwork can be ensured by considering the categories of "Balancing between stability and change," 

which forms the substantive theory of constant balancing between stability and change during agile work from the perspective 

of the employee [23]. At the core of this theory is the model of Corbin and Strauss [24] for constructing substantiated theories, 

presented in the form of a three-level pyramid, where the concept of the lower level is at the bottom, categories are on the 

second level, and the main category is at the top. 

Currently, researchers are focusing on issues related to answering the question: "Why is the use of agile methods positive 

for some software developers and negative for others?" Therefore, the authors of the study Venkatesh, et al. [25] proposed 
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linking the use of the agile method with the individual skills of the developer and two established determinants of employee 

burnout: role conflict and role ambiguity, which, in our opinion, significantly impact productivity. 

Buvik and Tvedt [26] emphasize how trust directly or indirectly affects knowledge exchange within a team Buvik and 

Tvedt [26] which, in our opinion, influences the team's productivity. According to the results of their research, they argue 

that in the context of a project team, dedication to the project is more important for knowledge exchange than dedication to 

the team. Considering the complexity of work, knowledge and competencies significantly improves personnel performance 

[27]. In examining the role of knowledge in management, the authors note that knowledge creates value and drives the 

company's development [28]. Another factor affecting the team's productivity is its level of digital maturity Polyanska, et al. 

[29] a necessary and mandatory condition for an IT project team. 

Thus, the proposed approaches to evaluating project work productivity allow for a focus on constraints and the choice 

of relevant ways to manage them. By applying TOC, systemic constraints for projects are mainly defined as resources. To 

use constraints, tasks on the critical path take priority over other types of activities. Projects are generally planned and 

managed so that resources are available when it's time to start performing critical path tasks. The Theory of Constraints, 

developed by E. Goldratt in the 1980sWilliam Dettmer [30] offers an approach to management based on seeing the system 

as one or more constraints that reduce its efficiency [31-34].  

A constraint is anything that prevents a system from achieving its goals. After identifying the constraint, the theory 

focuses on overcoming it, which will expand the system's throughput and improve its performance. The methodological 

approach within the Theory of Constraints includes several stages. First, it is necessary to identify the systemic constraint. 

This step defines one or more factors that limit the system's productivity. Secondly, deciding how the system can function 

more effectively within the existing constraint is necessary. Thirdly, everything else must be subordinated to the management 

[35]. Three types of uncertainties in project planning and scheduling are highlighted: "uncertainty of activity time," 

"uncertainty of path time," and “resource uncertainty”. Buffers are used and applied in Critical Chain Project Management 

(CCPM) Vanhoucke [36] and Steyn [37] to reduce these uncertainties. Despite significant knowledge in project management, 

history shows the inefficiency of projects when they fail to meet one or more of these expectations. Research suggests that 

project managers should identify external factors and/or internal management of the triple constraints, including trade-offs 

that may impact project management [38].  

Thus, the increasing complexity of modern project tasks and the conditions under which they are executed draw more 

attention to the ecosystem approach in organizational development [39]. The ecosystem approach has become a vital 

methodology in addressing the challenges of implementing modern projects. It offers a comprehensive framework for 

assessing and managing future work in various socio-ecological systems based on complex systems thinking, adaptive 

management, and transdisciplinary principles. By integrating these methodologies, the ecosystem approach ensures that 

projects are effective, resilient, and adapted to dynamic environments [40]. The increasingly complex business world presents 

companies with numerous new challenges, which they often cannot solve independently. To be successful now and in the 

future, companies must collaborate and engage in business ecosystems. This collaboration can lead to significant competitive 

advantages for the companies and benefits for customers. However, strategic alignment in the ecosystem landscape remains 

challenging for many companies and is characterized by significant uncertainty. This approach involves organizing activities, 

particularly in projects, based on inter-industry partnerships and the involvement of ecosystem agents, among other factors. 

As the world becomes increasingly interconnected and interdependent, the question arises: how to balance the 

equilibrium between the demand for new products and services and the limited supply under constraints defined by 

competitive environments, consumer values, and the capabilities of project teams. This article is dedicated to addressing this 

issue. [39] 

 

3. Research Objective 
This study aims to explore and substantiate modern methods and approaches to project management in cases related 

to the challenges of evaluating project execution under time constraints. Specifically, the article focuses on developing 

effective strategies and practical solutions to enhance a team's productivity in a Scrum environment under restrictive 

conditions. To achieve this objective, the study proposes justifying the hypothesis that an ecosystem approach enables a 

comprehensive and holistic assessment of the constraints faced by a project team, developing strategies for the successful 

implementation of a project that takes these constraints into account, identifying the potential of Scrum environments in 

constraint-sensitive situations, and ensuring a more accurate understanding of their strengths and limitations. 

 

4. Methods of Research and Data Management 
The article employs the Comparison-based Estimation approach using Story Points (Mallidi and Sharma [41]) to conduct 

the research. This approach is based on comparing the characteristics of the current project with those of a previous similar 

project. Such a comparison enables the team to assess the complexity of a specific feature and assign a numerical value that 

reflects its difficulty. The research is based on a case study of a project team’s work and proposes a methodology for 

estimating future tasks based on generalized experience. Resource estimation for completing future tasks is carried out 

through the following sequential steps: 

Step 1. Defining the type of work and its scope based on task decomposition. To determine when the work can be 

completed, it is first essential to understand what is meant by "work." At this initial stage, the involvement of a business 

analyst and a product manager is critical to define the scope of the work clearly. 

Step 2. Estimating the scope of work based on historical data. At this stage, team members often participate in expert 

evaluations, which is considered a reliable approach. However, the team in the case study discussed in this article faced time 
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constraints and was reluctant to engage in such evaluations. They preferred to start working on new features immediately 

without distraction. 

Step 3. Calculating the team's velocity. To assess the feasibility of a specific request, it is crucial to calculate the team's 

velocity and estimate for completing the request. Comparing these values provides an understanding of what is realistically 

achievable.  

 Step 4. Calculating the value generated by each sprint during the execution of all work. At this stage, it is important to 

compare the types of work performed within the planned scope and the tasks that have already been completed. The calculated 

value helps determine the level of the team's fulfillment of customer requests. 

Step 5. Formulating the calculation results and identifying the gap between the desired and estimated task completion 

state. 

Step 6. Proposing and substantiating strategies to improve task execution based on the use of an ecosystem approach. 

To ensure the clear application of the proposed methodology for estimating future work for a project team under 

constraints, it is essential to define the key project elements with which the team interacts. It is important to note that these 

definitions are not universally recognized in the industry. Instead, they are the ones agreed upon by the studied team, and 

understanding this is critical for grasping the entirety of the article. The definitions are as follows: 

Epic - An epic represents a large scope of work comprising multiple interrelated tasks. 

Requirement - A requirement is a description of new functionality that the product must have to meet business objectives. 

Requirements serve as the foundation for product design, testing, and implementation. 

Technical Improvements - Technical improvements refer to changes or enhancements aimed at improving the 

performance, stability, security, or usability of a system or product.  

Bugs - Bugs are defects or malfunctions that cause a product to operate incorrectly. They may arise from developer 

errors, insufficient testing, or changes in requirements.  

Investigation Tickets - Investigation tickets are tasks undertaken by the team to explore a specific problem, technology, 

or solution that requires deeper analysis before implementation.  

Incidents - Incidents are unexpected events or issues that disrupt the normal functioning of a product. They usually 

originate from end users of the product and are treated with the highest priority. 

 

5. Presentation of Core Material  
All work requires an evaluation of its outcomes. This principle equally applies to project activities in the IT domain. 

Established and tested methodologies to optimize project team performance and offer measurement systems alongside the 

conditions necessary to achieve them. Forming functions and collaborative efforts in project execution utilize performance 

and efficiency criteria. Performance refers to how successfully a team achieves its objectives. For a Scrum team, the goal is 

to deliver value to the customer [2]. Efficiency reflects the ability to achieve results while minimizing the use of resources 

such as time, money, and effort. It measures how well something is accomplished. For Scrum teams, efficiency can be 

assessed by the amount of completed work, the quality of that work, and the speed of its completion. Thus, evaluating the 

work of a project team requires consideration of both criteria.  

This article examines a case study involving a project IT team operating in the financial technology sector and using the 

Scrum framework in its work [42]. Unlike the classical Scrum framework, where the team consists of Developers, a Product 

Owner, and a Scrum Master, the studied team featured slightly modified roles: 

Developers were distinctly divided into separate roles: 

UI and API Developers - Developers specializing in different parts of the code; 

QA Manual and QA Automation Engineers - Responsible for manual and automated testing; 

Business Analysts - Tasked with writing specifications for all developers. 

The Product Owner role remained unchanged. The Scrum Master was replaced by a Project Manager, who had broader 

and more traditional responsibilities. While differing from conventional Scrum roles, these adaptations reflect the team's 

unique dynamics and resource constraints in planning and executing future tasks. Despite these differences, the team adhered 

to all core Scrum events, including Sprint (2-week duration), Sprint Planning, Daily Scrum, Sprint Review, and Sprint 

Retrospective. Additionally, the team followed the fundamental principles of Scrum (transparency, inspection, adaptation), 

ensuring self-organization and flexibility in project execution [43]. The team recently completed its 100th sprint, signifying 

a high level of maturity and stability. Strong internal connections, well-established processes, and an ecosystem comprising 

team members, customers, partners, and other stakeholders contributed to the team's robust performance. 

One of the key challenges faced by the team was estimating the timeline for completing a complex task. The team 

evaluated future work and determined the feasibility of delivering functionality within eight weeks (equivalent to four 

sprints). Initially, this seemed impossible due to tight deadlines, but the team had no option but to decline the request. Rising 

to the challenge, they managed to satisfy the requirement through concerted effort. This case study explores how the team 

assessed constraints and resolved the complex task using prior estimations and an ecosystem-based approach. The solution 

provides valuable insights into the adjustments made during planning and execution, as well as the use of the Scrum 

framework to ensure on-time delivery. The findings lay the groundwork for scaling the developed approach to evaluate the 

performance of the project team. 

 

5.1. Step 1. Defining the Type of Work and its Scope Based on Task Decomposition.  

To evaluate the team's capacity to complete a task, it is crucial first to define what is meant by the term "work." An initial 

analysis revealed that the development of four requested functionalities was required. Consequently, four epics with high-
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level descriptions of the work were created. The business analyst then decomposed each epic into smaller, executable tasks. 

A key condition for this decomposition was ensuring that each task could be completed within a single sprint (two weeks). 

While developer involvement is typically necessary at this stage, in this case, the business analyst performed the 

decomposition independently and presented the results to the team. This approach was adopted because the business analyst 

possesses extensive experience with the current project, and the team fully trusts their ability to perform such work accurately. 

The results of this step were as follows (Figure 1): 

1. Planned Epic #1: 10 tasks; 

2. Planned Epic #2: 16 tasks; 

3. Planned Epic #3: 11 tasks; 

4. Planned Epic #4: 11 tasks. 

 

 
Figure 1.  
Decomposition of work into planned epics and planned tasks. 

 

Figure 1 illustrates the 4 epics, each representing a distinct functionality to be developed. Each epic is divided into specific 

tasks. In total, all four epics comprise 48 tasks.  

 

5.2. Step 2. Estimating the Scope of Work Based on Historical Data. 

At this stage, teams often rely on expert estimation to evaluate the scope of work, which is a traditional approach. 

However, the studied team faced time constraints and was reluctant to engage in such estimations because it would require 

additional unavailable time. The team preferred to begin working on the new tasks immediately without delays. 

The team opted for a method based on historical data to avoid expert estimation. By analyzing previously completed 

functionalities, the team could identify a reliable benchmark for estimating the scope of upcoming work. The team reviewed 

the last four completed epics and calculated the number of tasks in each: 

1. Completed Epic #1: 20 tasks; 

2. Completed Epic #2: 30 tasks; 

3. Completed Epic #3: 14 tasks; 

4. Completed Epic #4: 4 tasks. 

To further understand the process of scope estimation based on historical data, it is necessary to explain the concept of 

Story Points and how the studied team uses them. Story Points are a unit of measurement used to estimate the complexity 

and effort required to complete a task. They are not tied to specific time frames but rather reflect the relative complexity of a 

task as perceived by the team. 

Understanding how Story Points are applied in the project is critical to comprehending the team’s approach to work 

estimation. The team adheres to a set of guidelines for estimation while acknowledging the absence of strict rules regarding 

the use of Story Points, allowing flexibility to define practices tailored to their needs. 

The studied team has established specific criteria for estimating tasks: 

Requirements - These are thoroughly evaluated and serve as the foundation for project planning. 

Technical Improvements - Although they generally do not directly impact business value, Technical Improvements are 

still assessed. The team treats technical debt as an integral component of such enhancements. 
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Bugs - Over time, the team has refined its approach to estimating future work by deciding to assign Story Points to bugs 

no longer. Instead, limiting the number of unresolved bugs has proven to be a more efficient alternative, saving valuable time 

on estimation. 

Investigation Tickets - These requests are conservatively estimated, usually at 1 or 2 Story Points, serving as a time 

constraint to prevent the investigation from becoming overly time-consuming. 

Incidents - Errors reported by end users, given their high priority, are not estimated. They are addressed promptly without 

undergoing the estimation process.  

The team reviews each of the tasks during a Product Backlog Refinement meeting. The team conducts a voting process 

to estimate the tasks, discussing any differences in their evaluations. Discussions continue until all team members agree on a 

single, unified estimation.  

As a result, the team calculated how many Story Points were allocated to each task within the Completed Epics. The 

results of this step are summarized below (Figure 2): 

1. Completed Epic #1: 20 tasks = 47.5 story points; 

2. Completed Epic #2: 30 tasks = 61.5 story points; 

3. Completed Epic #3: 14 tasks = 29.5 story points; 

4. Completed Epic #4: 4 tasks = 7 story points. 

Summarizing the data, we obtained 68 tasks and 145.5 story points. This allowed us to determine that 1 task is 

approximately equivalent to 2.14 story points. 

 

 
Figure 2.  
Evaluation of completed epics. 

 

This information became the basis for estimating the planned Epics (Figure 3): 

1. Planned Epic #1: 10 tasks = 21.40 story points; 

2. Planned Epic #2: 16 tasks = 34.24 story points; 

3. Planned Epic #3: 11 tasks = 23.54 story points; 

4. Planned Epic #4: 11 tasks = 23.54 story points. 

 

 
Figure 3.  
Epics execution forecast in story points. 
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Overall, the estimated execution of the planned work amounted to 102.72 story points. Consequently, the execution of 

1 task of planned work is equivalent to 2.14 story points. 

 

5.3. Step 3. Calculating the Team's Velocity. 

The velocity of the studied team is the number of story points in fully completed tasks. Velocity may vary between 

different sprints, so it is important to examine the average velocity, which reflects the mean value over several sprints. 

To assess the feasibility of a specific request, it is crucial to calculate the team's velocity along with an estimate for the 

request. Comparing these values provides insight into what can realistically be achieved. 

By analyzing the team's performance in the last 10 sprints, the number of story points in completed tasks was identified 

(Figure 4): 

 

 
Figure 4.  
Number of completed story points in the last ten sprints. 

 

1. Sprint #1: 36 story points; 

2. Sprint #2: 27 story points; 

3. Sprint #3: 21 story points; 

4. Sprint #4: 27 story points; 

5. Sprint #5: 28.5 story points; 

6. Sprint #6: 27 story points; 

7. Sprint #7: 24 story points; 

8. Sprint #8: 21 story points; 

9. Sprint #9: 25.5 story points; 

10. Sprint #10: 28.5 story points; 

The average sprint velocity is calculated as 265.5 / 10 = 26.55 story points. 

A common mistake at this stage is to rely solely on the average velocity and multiply it by the number of planned sprints. 

The calculation would be 26.55 x 4 = 106.20 story points in this case. This could lead to the assumption that no additional 

work is necessary because the estimated 102.72 story points for the work, based on historical data, are lower than the 106.20 

story points the team could deliver across four sprints. However, this calculation does not consider that full velocity includes 

new features, technical debt, improvements to existing functionality, defects, investigations, proof-of-concept work, and so 

on. 

It is crucial to identify what contributes to full velocity. It is important to note that the team estimates Requirements, 

Technical Improvements, and Investigation Tickets but does not estimate Bugs and Incidents. Based on this, in addition to 

the full velocity, the team also calculated the specific implementation of functionality, where only Requirements are 

considered for the calculation. 

Analyzing the team's performance over the last 10 sprints, the number of story points in completed requirements was 

identified (Figure 5): 

1. Sprint #1: 31.5 story points; 

2. Sprint #2: 18 story points; 

3. Sprint #3: 14 story points; 

4. Sprint #4: 20 story points; 

5. Sprint #5: 22 story points; 

6. Sprint #6: 27 story points; 
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7. Sprint #7: 17 story points; 

8. Sprint #8: 14 story points; 

9. Sprint #9: 20.5 story points; 

10. Sprint #10: 21.5 story points. 

 

 
Figure 5.  
Number of completed Story Points in total and specifically for Requirements in the last 10 sprints. 

 

The average speed for requirements is 205.5 / 10 = 20.55 story points. Forecasting the implementation of functionality 

for the next 4 sprints at this clear speed results in 20.55 x 4 = 82.20 story points, which is significantly less than the estimated 

102.72. 

 

5.4. Step 4. Calculating The Value Generated by Each Sprint During the Execution of All Work. 

By comparing the execution of Requirements to the total work completed, we can calculate this % (Figure 6). 
 

 
Figure 6.  

The ratio of Requirements to total work completed in the last 10 sprints. 

 

1. Sprint #1: 87.50% 

2. Sprint #2: 66.67% 

3. Sprint #3: 66.67% 

4. Sprint #4: 74.07% 

5. Sprint #5: 77.19% 

6. Sprint #6: 100.00% 

7. Sprint #7: 70.83% 

8. Sprint #8: 66.67% 
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9. Sprint #9: 80.39% 

10. Sprint #10: 75.55% 

11. Total: 77.70% (205.50 / 265.50) 

12. Average: 76.54% 

Thus, the project team's capacity allowed them to execute, on average, 76.54% of the customer's requests and 

requirements. 

 

5.5. Step 5. Formulating The Calculation Results and Identifying the Gap Between the Desired and Estimated Task 

Completion State.  

These data show that, on average, only 77% of the work aligns with business value. To complete the necessary work 

without changing speed, we calculate what this figure should be, considering the obtained results: 

• Overall evaluation of planned work completion: 102.72 story points; 

• Planned sprints – 4; 

• Desired speed of Requirements completion per sprint: 102.72 / 4 = 25.68 story points; 

• Predicted speed based on historical results of Requirements completion per sprint: 205.5 / 10 = 20.55 story points; 

• Ratio of predicted to desired speed: 20.55 / 25.68 = 80.02%. 

Thus, the team's work evaluation is based on comparing the actual speed of work completion from previous projects 

with the speed calculated without considering the need to address defects, errors, and other refinements. 

This step demonstrates that the team cannot complete the planned work within the next four sprints without accounting 

for risks and constraints by applying changes to the development process and increasing the clear percentage of completed 

work. Based on the results obtained, strategies were implemented to strengthen the team's ability to work on complex tasks 

under time constraints using an ecosystem approach. 

 

5.6. Strategy #1. Collaborative Alignment of Tasks with the Entire Team 

Experience has shown that in many teams, the full scope of tasks is often not disclosed to all team members. Typically, 

a specific task is assigned to an individual developer, and that's the end of it. Recognizing the limitations of this approach, it 

became evident that it would not lead to success in the current context. To address this limitation, a decision was made to 

share the planned scope of tasks with all team members during a collective meeting. This ensured that everyone clearly 

understood what needed to be developed and within what time frame. This approach eliminates uncertainties such as "What’s 

next?" and fosters a collaborative environment where the entire team works toward a common goal [44]. We view alignment 

as critical for fostering collaboration and engagement in task execution [45]. Additionally, transparency was enhanced by 

disseminating information about task scope and estimated completion speed to all team members. This contributed to a shared 

understanding of which requested functionalities might be unachievable within the specified time frame without appropriate 

adjustments. Keeping the entire team informed about the scope of work is critically important, as it fosters a unified 

understanding of project objectives. This minimizes misunderstandings, aligns everyone around a common goal, and 

increases the team's overall effectiveness. When every team member has a complete picture of the work scope, it encourages 

collaboration, reduces the likelihood of miscommunication, and ultimately supports the team’s success. Figure 7 and 8 

compare traditional and ecosystem approaches to aligning tasks and objectives among team members. At its core, the 

ecosystem approach emphasizes the interdependent nature of project components. Changes in system modeling, problem 

assessment, or management methods do not occur in isolation but instead affect the overall structure and success of the 

project. This interconnection allows for a more comprehensive understanding of how various subsystems interact and 

contribute to broader objectives. In the example considered, problem-solving is more effective in a unified subsystem that 

brings project participants together for better task understanding and alignment of work requirements. 

 

 
Figure 7.  

Alignment with the goal after task completion. 
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Figure 8.  

Achieving the goal because of task alignment using the ecosystem approach. 

 

5.7. Strategy #2. Focus on quality.  

Software development quality is critical as it directly affects various aspects of the product lifecycle and the project's 

overall success. Even when time is limited and certain functionality must be delivered quickly, prioritizing quality remains 

crucial. In the quality assessment process, the team uses the total number of reworks as a key metric reflecting the current 

state of development. Reworks in this context refer not only to refinements but also to correcting defects that arise during the 

execution of assigned tasks. This includes fixing functionality errors, ensuring the product meets initial requirements, and 

confirming its proper operation under specified conditions. Defect corrections often result from shortcomings in initial 

analysis, design, or testing, necessitating a review of previously completed work. Figure 9 illustrates the current process of 

completing and verifying tasks, showing the conditions under which a task may require rework. 

 

 
Figure 9.  

The process of completing and verifying the task before implementing the strategy. 

 

It was decided to evaluate the average number of reworks per sprint to implement future improvements. This evaluation 

enables all team members to share a common understanding of the current state. 
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As a result, the team analyzed the number of rework instances over the last ten sprints (Figure 10): 

 

 
Figure 10.  

The number of reworks in the last 10 sprints. 

 

The average number of reworks over the past 10 sprints is 3.1 reworks per sprint. The team accepted this as a baseline 

for assessing task quality. As a result, the team aimed to reduce the number of reworks while working on the planned epics. 

To achieve this, it was decided that the developer performing the task would also carry out an additional check. Thus, an 

extra step was added to the task execution and verification process (Figure 11). 

 

 
Figure 11.  

The process of completing and verifying the task after implementing the strategy. 
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Looking ahead, this decision demonstrated significant improvements in terms of reworks. During the planned four epics, 

which spanned four sprints, only seven reworks were recorded. This resulted in a low rework rate of 1.75 reworks per sprint 

compared to 3.1 in historical sprints. As a result, the average number of reworks per sprint amounted to 56% of the baseline 

level. 

 

5.8. Strategy #3.  Identifying Bottlenecks. 

During team discussions about factors hindering progress, an unexpected fact emerged: the main obstacle to improving 

efficiency was the Super Review Process for API tasks. To further understand the issue, it's necessary to clarify the types of 

tasks assigned to developers—namely API and UI tasks, which are carried out by API and UI developers, respectively. An 

API developer cannot perform UI tasks, and a UI developer cannot handle API tasks.  

It is also necessary to explain the process of reviewing the code written by a developer. Before a task can be verified for 

compliance with initial requirements, the code for that task is reviewed by other developers. This process is called Peer 

Review. After a successful Peer Review, a Super Review is conducted, and only then can the task proceed to verification. 

The key issue lies in the fact that, just like development, both Peer Review and Super Review follow the same specialization 

constraints: API tasks can only be reviewed by API developers, and UI tasks only by UI developers. A schematic 

representation of the review process is shown in Figure 12. 

 

 
Figure 12.  
Tasks review process. 

 

After analyzing historical data, it was revealed that the Super Review process for API tasks takes an average of 1.9 days 

(Figure 13). During discussions about this issue, it became clear that the developer responsible for conducting the Super 

Review for API tasks works in a different time zone, with a 7-hour time difference from most of the team's developers. The 

solution to this issue is based on addressing the specifics of remote work, as discussed in the referenced source [46]. 

 

 
Figure 13.  

API tasks Super Review duration in the last 10 sprints. 
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To address this issue, an additional API developer was added to the team working in the same time zone as most. This 

adjustment aimed to eliminate the problems associated with the previous time difference and enhance the overall efficiency 

of the Super Review process for API tasks. As a result, the team improved the average duration of the Super Review process 

for API tasks during the work on the planned epics. This figure dropped to 0.51 days, which is a 27% reduction compared to 

the historical data. 

 

5.9. Strategy #4. Adding an Additional Developer. 

In the field of software development, there is a common perception that adding additional developers often slows down 

processes, as the team goes through stages of forming, storming, norming, and performing [47]. Forming refers to team 

members getting to know each other and establishing basic rules of collaboration; storming is characterized by clashes of 

different perspectives and work styles; norming involves reaching mutual understanding and creating unified standards; and 

performing is the productive cooperation to achieve goals. However, the studied team faced a unique situation—they decided 

to add another developer who had previously worked on this project. This developer was already familiar with the existing 

structure, codebase, and team dynamics. Such prior knowledge allowed the team to skip the typical stages of forming, 

storming, and norming and quickly transition to performing. The seamless integration of this experienced developer enabled 

rapid and effective collaboration, contradicting the usual expectations of team slowdowns when introducing new members. 

 

5.10. Strategy #5. Implementing “After Start Time” Approach. 

While Scrum does not require the completion of all planned tasks within a sprint or the immediate implementation of 

new tasks, it strongly encourages timely completion. As a result, developers often select tasks based on their likelihood of 

being completed within the sprint. This approach has several drawbacks. The primary disadvantage is that priority is given 

not to the most important tasks but to those that can be completed by the end of the sprint. Understanding that this decision-

making process might not always align with the team's goals, the team decided to implement the "After Start Time" approach, 

which is unique to this team. This approach addresses the issue of prioritizing the most critical tasks, allowing developers to 

take on the next task under specific conditions. 

1. There are no current sprint tasks where the developer can assist; 

2. There are no bugs (defects) in the current sprint where the developer's help is needed; 

3. None of the colleagues require assistance with ongoing tasks. 

Only after these conditions are met a developer can take on the next planned task, with the understanding that it will not 

be completed within the current sprint.  

 

5.11. Strategy #6. Requesting Vacation Postponement. 

It is important to note that this action is highly contentious and generally not recommended due to its potential impact 

on the current and future trajectory of the project. In exceptional circumstances, where the urgency of the project is 

particularly high, teams may consider the possibility of postponing planned vacations. It should be emphasized that this 

measure must be approached with utmost caution, as it may negatively affect both the immediate and long-term success of 

the project. The decision to request team members to defer their vacations was made collectively, ensuring open dialogue 

and a clear understanding of the potential consequences. This action highlights the exceptional nature of the circumstances 

under which such a request can be made, recognizing the possible drawbacks and the necessity of carefully considering the 

overall dynamics of the team. 

 

6. Results 
Thanks to their dedicated efforts, the team successfully achieved the assigned goal, specifically developing the requested 

functionality within the following eight weeks, equivalent to four sprints. This accomplishment highlights the team's ability 

to work effectively under time constraints while maintaining high task quality, utilizing human resources efficiently, and 

adhering strictly to Scrum principles. 

Let’s delve deeper into the results. After completing the planned functionality, the team’s velocity during its execution 

was assessed. As mentioned earlier, the planned work was completed within four sprints. 

For simplicity, a new term is introduced here and going forward: "Observed Sprints," referring to the sprints during 

which the planned work was carried out. 

Analyzing the team's metrics for these four sprints revealed the number of story points completed in the finished tasks 

(Figure 14): 

The increase in velocity, especially during the first two sprints, demonstrates the team's ability to achieve higher 

productivity in the short term. For comparison, the average velocity in the Historical Sprints was 26.5 story points for total 

tasks and 20.55 story points for requirements. However, it is important to note that such growth is sustainable only for a 

limited period, as evidenced by the gradual leveling off of velocities in sprints 3 and 4. 
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Figure 14.  
The total number of completed story points, specifically for requirements in the four observed sprints. 

 

The total number of completed story points in the observed sprints is 47.5 + 54 + 36 + 30.5 = 168 story points for total 

tasks. Similarly, the total number of story points for requirements is calculated as 46.5 + 48 + 21.5 + 17.5 = 133.5 story 

points. 

By dividing these totals by the number of observed sprints, the average velocity is calculated as: 

168 / 4 = 42 story points - the average team velocity in the observed sprints for total tasks. 

133.5 / 4 = 33.38 story points - the average team velocity in the observed sprints for requirements. 

Figure 15 shows a comparison of this data with historical metrics: 

 

 
Figure 15.  
Comparison of the team's average velocity between historical and observed sprints. 

 

The average ratio of requirements completion to the total completed work is calculated as follows: 

20.55 / 26.55 = 77.40% - historical sprints. 

33.38 / 42 = 79.48 - observed sprints. 

This ratio can also be calculated for each of the studied sprints (Figure 16): 
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Figure 16.  
The ratio of requirements to total completed work in the 4 observed sprints. 

 

The results obtained confirm the necessity of evenly distributing tasks throughout the entire process of their execution. 

As shown in Figure 16, the maximum focus on requirements was placed in the first two sprints. However, the ratio of such 

tasks to the total sharply decreased in the next two sprints. This indicates the necessity of performing all types of tasks.  

It is important to emphasize once again that the task set for the team was to complete certain functionality in a very short 

period. By following standard methods, the team would not have been able to achieve this goal. The steps and strategies 

described in this article helped the team reach the set objective. 

 

7. Conclusions 
The case considered in the article describes approaches to assessing a complex project under time constraints and 

environmental uncertainty. The focus is on practical project management methods, particularly the Scrum framework. The 

analysis demonstrates how the team effectively addressed the client's tasks under constraints such as limited time, human 

resources, and specific requirements.  

The calculations conducted within the proposed methodology identified key constraints requiring strategic resolution. 

The results allowed for the assessment of task completion speed, identification of bottlenecks, and the development of an 

appropriate strategy for team functioning oriented toward an ecosystem approach.  

In summary, the ecosystem approach provides a reliable foundation for assessing future work in project implementation. 

Its emphasis on integration, innovation, and adaptability contributes to the successful execution of projects and meeting and 

exceeding client expectations. The proposed strategies enable teams to overcome modern challenges, reduce time costs, and 

create long-term value.  

Based on the case analysis, it is concluded that Scrum is a key tool for improving team productivity in the short term. 

Task alignment, a focus on quality, bottleneck elimination, involvement of additional developers, and changes in task 

execution sequences increased team efficiency. This confirms Scrum’s adaptability in situations with strict time constraints 

and its ability to deliver outstanding results.  

Consistently following the stages of assessment confirmed the hypothesis that the ecosystem approach promotes a 

comprehensive solution to tasks. The methodology is based on analyzing historical experience and allows for the 

development of strategies to achieve set goals. 

 

7.1. Theoretical and Empirical Significance 

The theoretical significance lies in developing a flexible methodology for evaluating the scope of client tasks. The 

approaches to assessing task complexity improve the efficiency of Scrum in time-sensitive projects, ensuring a more precise 

understanding of its capabilities and limitations. 

Empirical significance is based on a real case of a project team's work. The obtained results confirm the positive impact 

of the proposed methodology on team productivity and achieving desired outcomes. 

 

7.2. Limitations and Prospects 

The main limitation lies in the difficulty of predicting future client requirements. However, the analyzed case 

demonstrates that simple calculations can help identify historical prerequisites, determine client parameters, and adjust 

indicators while considering the value of work for the client and the team's ability to deliver it. 

Taking the results into account, the experience of task completion forms a knowledge curve that allows for optimizing 

time costs and achieving expected results. This experience creates new growth points, contributing to sustainable 

development and improving project management practices. 
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