
Scientific journal                                                                             Vol 15, № 2, 2026, June 

71 
 

https://doi.org/10.33864/2309-4494.2026.n1.71-77 

SYSTEMATIC ANALYSIS OF TECHNICAL RISKS IN INFORMATION 

TECHNOLOGY PROJECT MANAGEMENT AND IMPROVEMENT OF 

MANAGEMENT MECHANISMS 

Rüstəmova  Şükufə  Elman, İsa İbadulla oğlu Muradov   

Azərbaycan  Memarlıq  və  İnşaat  Universiteti 

shukosh.rustamova@gmail.com 

isamuradov@azmiu.edu.az 

Abstract. 

In the context of rapid digital transformation, information technology (IT) projects have become a 

fundamental component of organizational development strategies. However, the successful 

implementation of such projects is often challenged by various technical risks and issues that may 

arise at different stages of the project lifecycle. The purpose of this study is to systematically 

analyze the sources of technical risks in IT project management, evaluate their impact on key 

project performance indicators, and identify effective mechanisms for their mitigation. The 

research is based on a system-oriented approach combined with comparative analysis and risk 

structuring methods. The findings reveal that the primary sources of technical risks include 

inadequate requirements definition, suboptimal architectural decisions, integration 

inconsistencies, and insufficient testing processes. Furthermore, the study demonstrates that the 

application of modern approaches such as DevOps practices, continuous integration and delivery 

(CI/CD), and automated testing significantly contributes to minimizing technical risks and 

improving project outcomes. The results of this research provide both theoretical insights and 

practical recommendations for enhancing decision-making processes and ensuring more effective 

management of IT projects. 
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1. Introduction 

The rapid advancement of information technologies and the widespread expansion of digitalization 

have significantly increased the role of Information Technology (IT) projects in the activities of 

modern organizations. In today's highly competitive and technology-driven business environment, 

organizations increasingly rely on digital solutions to improve operational efficiency, optimize 

business processes, enhance customer satisfaction, and achieve sustainable growth. Consequently, 

software systems, information systems, cloud-based technologies, and digital platforms are no 

longer regarded merely as technical tools but have become strategic assets that support 

organizational decision-making, innovation, and long-term competitiveness [1]. 
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The growing complexity of digital transformation initiatives has substantially increased the 

importance of effective IT project management. Successful implementation of IT projects enables 

organizations to introduce innovative products and services, automate business operations, 

strengthen cybersecurity, improve data management, and enhance communication among 

stakeholders. Conversely, unsuccessful IT projects often result in significant financial losses, 

delays in implementation schedules, reduced software quality, and decreased customer 

satisfaction. Therefore, effective project management has become one of the key determinants of 

organizational success and sustainable competitive advantage. 

Unlike projects in many other industries, IT projects are characterized by a high degree of 

technological complexity, rapid technological change, continuously evolving customer 

requirements, and a dynamic development environment. These characteristics make IT projects 

particularly vulnerable to uncertainty and increase the likelihood of project failure if risks are not 

properly identified and managed. According to the Project Management Institute (PMI), risk 

management is one of the core knowledge areas of project management because uncertainties may 

directly affect project scope, schedule, cost, quality, and stakeholder satisfaction [1]. 

Among the various categories of project risks, technical risks are considered one of the most 

critical factors influencing project performance. Technical risks may emerge throughout the entire 

software development life cycle—from requirements analysis and system design to software 

development, integration, testing, deployment, and maintenance. These risks often arise from 

inadequate requirements specification, inappropriate technology selection, architectural design 

deficiencies, integration incompatibilities, software defects, infrastructure limitations, 

cybersecurity vulnerabilities, and insufficient testing procedures. Since technical risks are closely 

interconnected, the occurrence of one technical issue may trigger a cascade of additional problems 

that adversely affect multiple aspects of project execution [2]. 

Furthermore, the increasing adoption of emerging technologies—including cloud computing, 

artificial intelligence, big data analytics, the Internet of Things (IoT), blockchain, and 

microservices architecture—has introduced new categories of technical challenges. While these 

technologies provide organizations with significant opportunities for innovation and efficiency 

improvement, they also increase the complexity of software development and system integration 

processes. Consequently, project managers must continuously monitor technological changes and 

implement proactive risk management strategies to minimize potential negative impacts. 

Modern project management approaches emphasize that technical risks should not be considered 

solely as engineering problems. Instead, they represent complex phenomena influenced by 

technological, organizational, managerial, and human factors. Inadequate communication among 

stakeholders, insufficient technical expertise, poor coordination between development teams, 
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ineffective decision-making, and lack of organizational support may significantly increase the 

probability and severity of technical risks. Therefore, successful management of technical risks 

requires not only technical expertise but also effective project governance, interdisciplinary 

collaboration, and continuous monitoring throughout the project lifecycle. 

In response to these challenges, modern software engineering practices such as DevOps, 

Continuous Integration and Continuous Delivery (CI/CD), Agile project management, automated 

testing, infrastructure as code (IaC), and continuous monitoring have become essential 

components of IT project management. These approaches facilitate early identification of technical 

problems, improve software quality, reduce development costs, and enhance project flexibility. As 

a result, organizations are better equipped to respond rapidly to changing customer requirements 

while minimizing technical uncertainties. 

Against this background, the primary objective of this study is to conduct a systematic analysis of 

the major sources of technical risks encountered in Information Technology projects, evaluate their 

impact on project performance indicators, and identify effective management mechanisms for 

mitigating these risks. The study also examines contemporary approaches to technical risk 

management and provides recommendations that may contribute to improving decision-making 

processes and increasing the success rate of IT projects in today's rapidly evolving digital 

environment. 

2.Experimental Section 

2.1. Theoretical Foundations of Technical Risks in IT Projects 

Technical risks in Information Technology (IT) projects are generally defined as uncertainties and 

potential problems associated with the technological components of a project that may adversely 

affect its successful implementation [1]. These risks can arise at various stages of the software 

development life cycle, including requirements analysis, system design, software development, 

database management, system integration, testing, deployment, and maintenance. Since modern 

IT projects involve complex technologies, multiple stakeholders, and rapidly changing business 

requirements, technical risks have become one of the most significant challenges affecting project 

success. 

Technical risks may originate from several sources, including software defects, inappropriate 

technology selection, architectural weaknesses, infrastructure limitations, cybersecurity 

vulnerabilities, data inconsistencies, integration failures, and inadequate quality assurance 

processes. If these risks are not identified and managed at an early stage, they may propagate 

throughout the project lifecycle, resulting in schedule delays, budget overruns, reduced software 

quality, and decreased customer satisfaction. 
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The management of technical risks constitutes an essential component of project management and 

encompasses the systematic processes of risk identification, risk analysis, risk evaluation, 

monitoring, and mitigation. According to contemporary project management theories, technical 

risks should not be viewed merely as engineering problems but rather as complex phenomena 

influenced by technological, organizational, managerial, and human factors [4]. Consequently, 

effective technical risk management requires interdisciplinary collaboration, continuous 

communication among stakeholders, and proactive decision-making throughout the project 

lifecycle. 

Project management methodologies play a crucial role in the management of technical risks. 

Traditional methodologies provide structured planning and documentation processes, whereas 

Agile methodologies enable organizations to identify technical problems at earlier stages through 

iterative development, continuous customer feedback, and incremental software delivery. This 

flexibility allows project teams to respond rapidly to emerging technical challenges, thereby 

reducing the probability and impact of technical risks [3]. 

2.2.Systematic Analysis of the Causes of Technical Risks 

Technical risks arise as a consequence of the interaction of multiple technological, organizational, 

and managerial factors. A systematic analysis of these factors is essential for the effective 

identification, assessment, and mitigation of technical risks throughout the project lifecycle. 

One of the most significant causes of technical risk is the inaccurate or incomplete definition of 

project requirements. Failure to accurately identify user and business requirements during the 

initial stages of a project often results in inappropriate technical solutions, software redesign, 

increased development costs, and significant project delays [4]. Since software development 

activities are largely driven by requirements, any ambiguity at this stage can propagate throughout 

subsequent development phases. 

Another critical factor is the selection of suboptimal architectural solutions. An inadequately 

designed software architecture may lead to poor system performance, limited scalability, security 

vulnerabilities, maintainability issues, and increased operational costs. Architectural deficiencies 

are particularly difficult to correct after implementation, making architecture design one of the 

most critical aspects of technical risk management [3]. 

Integration challenges also represent one of the primary sources of technical risk. Modern IT 

projects frequently consist of multiple software modules, third-party services, cloud platforms, 

databases, and external application programming interfaces (APIs). Ensuring compatibility and 

seamless communication among these heterogeneous components is essential for system 

reliability. Integration failures may result in data inconsistencies, communication errors, reduced 

system performance, and operational disruptions [6]. 
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Furthermore, insufficient testing processes significantly increase technical risks by preventing 

software defects from being identified during the early stages of development. Inadequate testing 

may allow critical defects to remain undetected until deployment or production, where they 

become substantially more expensive and time-consuming to correct. Consequently, 

comprehensive testing strategies—including unit testing, integration testing, system testing, 

performance testing, and security testing—are indispensable components of effective technical 

risk management [5]. 

2.3. Impact of Technical Risks on Project Performance 

Technical risks exert a multidimensional influence on the key performance indicators of IT 

projects. Evaluating these impacts is essential for improving project management practices and 

increasing the likelihood of successful project completion. 

From a schedule perspective, technical risks frequently result in project delays. Software defects, 

integration failures, infrastructure problems, and unforeseen technical challenges often require 

additional development time, causing project milestones to be postponed and implementation 

schedules to be disrupted [1]. Delays may also reduce organizational competitiveness by 

postponing the delivery of products and services to the market. 

From a financial perspective, technical risks increase project costs by requiring additional human 

resources, software modifications, infrastructure upgrades, and extended testing activities. Budget 

overruns may also arise from repeated development cycles, project rework, and prolonged 

maintenance efforts [7]. 

From a quality perspective, technical risks negatively affect the functionality, reliability, 

maintainability, security, and overall performance of software products. Poor software quality 

reduces user satisfaction, increases operational risks, and may damage an organization's reputation. 

Consequently, minimizing technical risks contributes directly to improving software quality and 

enhancing customer confidence [4]. 

2.4. Modern Approaches to Technical Risk Management 

The effective management of technical risks requires the adoption of modern technological and 

methodological approaches capable of supporting continuous software development and quality 

assurance. Among these approaches, the DevOps methodology has gained particular importance 

by promoting close collaboration between software development and IT operations teams. DevOps 

facilitates faster software delivery, continuous monitoring, rapid problem resolution, and improved 

system stability [5]. 

Continuous Integration and Continuous Delivery (CI/CD) practices enable software code to be 

integrated, tested, and deployed on a continuous basis. These mechanisms allow software defects 
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and integration problems to be detected during the early stages of development, thereby 

significantly reducing technical risks and improving software reliability [3]. 

Another essential component of modern technical risk management is the implementation of 

automated testing systems. Automated testing enhances software quality by executing repetitive 

testing procedures efficiently, reducing human error, increasing test coverage, and identifying 

technical defects more rapidly than manual testing methods. As a result, software reliability and 

overall project quality are substantially improved [8]. 

Overall, the systematic management of technical risks enhances project performance by reducing 

uncertainty, improving software quality, optimizing resource utilization, and increasing the 

probability of successful project completion. Modern project management practices therefore 

emphasize proactive risk management as a strategic element for achieving sustainable success in 

Information Technology projects [1]. 

3. Conclusion 

The findings of this study indicate that technical risks constitute one of the primary factors 

influencing the success of Information Technology (IT) projects, and their effective identification, 

assessment, and management are essential prerequisites for successful project implementation [9]. 

As IT projects become increasingly complex due to rapid technological advancements, digital 

transformation initiatives, and growing stakeholder expectations, the importance of systematic 

technical risk management continues to increase. Failure to adequately address technical risks may 

lead to schedule delays, budget overruns, reduced software quality, and ultimately project failure. 

The study demonstrates that the causes of technical risks are multidimensional and originate from 

the interaction of technological, organizational, and managerial factors. Inadequate requirements 

definition, inappropriate architectural decisions, integration incompatibilities, insufficient testing 

procedures, and ineffective communication among project stakeholders represent the major 

sources of technical uncertainty. Consequently, preventing these risks requires a comprehensive 

and proactive management approach rather than isolated technical solutions. 

Furthermore, the research highlights that the adoption of modern technologies and project 

management methodologies—including DevOps practices, Continuous Integration and 

Continuous Delivery (CI/CD), Agile methodologies, automated testing, and continuous 

monitoring systems—significantly contributes to minimizing technical risks and improving 

overall project performance [5]. These approaches facilitate the early detection of software defects, 

enhance collaboration among development teams, improve software quality, optimize resource 

utilization, and increase the likelihood of successful project delivery. 

In conclusion, organizations should consider technical risk management as an integral component 

of strategic IT project management rather than merely a technical activity. Establishing systematic 
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risk management frameworks, strengthening organizational collaboration, investing in modern 

software engineering practices, and promoting continuous improvement can substantially enhance 

project success rates and organizational competitiveness. The findings of this study provide both 

theoretical insights and practical recommendations that may support project managers and 

decision-makers in developing more resilient, efficient, and sustainable IT project management 

practices in an increasingly dynamic digital environment. 
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