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INTRODUCTION 

 

This synopsis of lectures is prepared for independent work 

and distance learning within the course “Information 

technologies in investment management” for students of 

specialty D3 “Management” (Bachelor’s degree). The material is 

structured to support systematic learning of the discipline and to 

provide a clear understanding of how digital tools and 

information systems are applied in investment decision-making 

and investment project management. 

The relevance of the course is determined by the growing 

role of data, digital platforms, and analytical instruments in 

modern management. Investment decisions increasingly rely on 

information quality, speed of processing, transparency of 

calculations, and the ability to assess risks and expected effects 

using digital methods. Therefore, future managers need not only 

theoretical knowledge of investment management, but also 

practical understanding of information technologies that enable 

planning, analysis, monitoring, and control of investment 

initiatives. 

The aim of this lecture synopsis is to present the key 

concepts, approaches, and tools of information technologies in 
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investment management in a concise and logically connected 

format. The synopsis highlights the foundations of information 

systems, the role of project management information systems, the 

use of lifecycle and quality standards, methods of risk analysis 

supported by information technologies, and digital instruments 

for budgeting, cost management, and quality management in 

informatization projects. 

The materials are organized by topics and designed to be 

used alongside lectures, practical tasks, and recommended 

sources. Each topic focuses on essential definitions, frameworks, 

and examples relevant to managerial practice. The synopsis may 

also serve as a reference during preparation for current and final 

assessment. 

The structure of the synopsis ensures consistency of 

learning: from understanding the role of information 

technologies in management, to applying standards and 

analytical approaches, and finally to using digital tools for 

planning, budgeting, and quality assurance in projects. This 

approach supports the development of competencies in making 

grounded managerial decisions in the context of investment 

activity.  



6 
 

TOPIC 1. INFORMATION TECHNOLOGY AS A 

FOUNDATION OF INFORMATION SYSTEMS 

FUNCTIONING 

 

Introduction 

The contemporary economic and managerial landscape is 

shaped by the power of information. Information today has 

become not merely a resource but a strategic asset that 

determines the success or failure of any enterprise, public 

institution, or state economy. The ability to collect, process, 

analyze, and use information defines competitiveness, resilience, 

and innovation potential. The mechanisms that make this 

possible are information systems (IS), which integrate 

technological, organizational, and human elements into unified 

frameworks for data management. 

At the heart of every information system lies Information 

Technology (IT) – a comprehensive set of hardware, software, 

communication networks, data resources, and methodologies that 

enable the functioning of information systems. IT provides the 

infrastructure through which data becomes information, 

information becomes knowledge, and knowledge supports 

managerial decisions. Without this technological foundation, 
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modern organizations would be unable to sustain the speed, 

precision, and interconnectedness that define today’s global 

economy. 

In the context of investment management, IT plays a 

decisive role. Investment activity involves analyzing vast and 

volatile datasets, assessing financial and operational risks, 

modeling returns, and communicating results to diverse 

stakeholders. All of these tasks depend on the reliability, 

accuracy, and speed of information systems, and therefore on the 

technological foundations that sustain them. The increasing 

complexity of financial markets, combined with digital 

transformation and globalization, makes the mastery of IT 

fundamentals an essential component of professional 

competence in investment management. 

Information technology should thus be viewed not only as 

a set of technical tools but as a systemic environment that 

integrates human, technical, and organizational factors. Its 

influence extends beyond automation – it shapes the very logic 

of management, decision-making, and organizational culture. 

The Conceptual Framework of Information and 

Systems 

Information, in its scientific meaning, refers to structured 
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data that reduces uncertainty in decision-making. According to 

classical information theory, developed by Claude Shannon and 

Norbert Wiener, information is a measurable quantity transmitted 

through systems according to defined rules. In management 

science, information acquires additional value through relevance, 

timeliness, accuracy, and completeness. 

An Information System is defined as an organized set of 

elements – people, hardware, software, data, and procedures – 

designed to collect, process, store, and disseminate information 

to support decision-making and control within an organization. 

Information systems combine technical and social components, 

forming what scholars call a socio-technical system, where 

technology interacts with organizational behavior, knowledge, 

and culture. 

Within this structure, Information Technology represents 

the functional and material base that enables information systems 

to exist. IT includes all technical means and methodological 

approaches that facilitate the conversion of raw data into 

meaningful information. It is therefore accurate to say that IT is 

both a foundation and a driver of information system 

development. It supplies the tools that make the flow of 

information possible – from initial data capture to strategic 
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reporting. 

Core Components of Information Technology 

Information technology comprises several interdependent 

components, each fulfilling specific roles in the operation of 

information systems. The classical model identifies six main 

components: hardware, software, data, people, processes, and 

networks. Each of these elements contributes uniquely to system 

functionality. 

 

Figure 1. Structure of Information Technology 

Components and Their Interaction 
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Hardware forms the physical basis of IT infrastructure. It 

includes servers, personal computers, storage devices, routers, 

sensors, and other equipment that performs data input, 

processing, and output. Modern investment companies rely on 

powerful servers for real-time data processing, while mobile and 

IoT devices increasingly serve as data-collection points. 

Software provides the operational logic that enables 

hardware to perform specific functions. Software can be divided 

into system software (operating systems, utilities, and database 

management systems) and application software (programs 

developed for investment analytics, financial modeling, or 

reporting). The growth of open-source and cloud-based 

applications has democratized access to advanced analytical tools 

even for small firms. 

Data is the raw material of IT processes. It encompasses 

quantitative and qualitative information used to describe and 

evaluate phenomena. Investment systems deal with structured 

data (prices, interest rates, transactions) and unstructured data 

(news articles, social media sentiments). The capacity to 

integrate and analyze both determines a system’s intelligence and 

predictive accuracy. 
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Processes refer to the methods and procedures that 

determine how data is collected, stored, processed, and 

communicated. They ensure standardization, consistency, and 

compliance with legal and ethical frameworks. 

Networks constitute the connective tissue of modern IT. 

They allow different users, departments, and organizations to 

share resources and collaborate across physical boundaries. The 

expansion of broadband, 5G, and satellite Internet has made 

network reliability one of the primary determinants of digital 

competitiveness. 

Together, these components create a coherent 

technological ecosystem that enables organizations to function as 

integrated digital entities. The quality and compatibility of these 

components directly affect the efficiency of any information 

system. 

Information Systems as Organizational Frameworks 

An information system can be viewed as both a 

technological and managerial framework. It serves operational, 

tactical, and strategic purposes simultaneously. 

Operationally, IS records and monitors transactions; tactically, it 

supports analysis and planning; strategically, it provides 

forecasts and intelligence that shape long-term decisions. 
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In investment management, information systems form the 

digital infrastructure of financial activity. They capture 

transactions, store investment data, and generate performance 

metrics. A portfolio management system, for instance, combines 

real-time market feeds, historical data, and forecasting models to 

optimize asset allocation and evaluate risk. 

Beyond financial applications, IS also integrates with 

enterprise resource planning (ERP), customer relationship 

management (CRM), and supply-chain management (SCM) 

systems, creating a multi-level digital ecosystem that unites data 

across departments and regions. 

The efficiency of this ecosystem depends on IT’s ability to 

integrate heterogeneous data sources, ensure security, and 

support decision-making through reliable interfaces. 

Architectural Principles of Information Systems 

The internal organization of information systems is 

governed by architectural principles that define how 

technological elements are structured and interact. The three-tier 

architecture remains the most widely used model: 

• Presentation layer – the user interface, which can 

take the form of desktop dashboards, web portals, or mobile 

applications. Its purpose is to visualize data in an accessible way. 



13 
 

• Application layer – the core of the system’s logic. 

It processes data, applies business rules, and supports analytical 

models. 

• Data layer – databases and repositories that store 

operational and historical information. 

Modern architectures often expand these layers into 

distributed or cloud-based structures. Cloud computing 

platforms such as Amazon Web Services (AWS), Microsoft 

Azure, and Google Cloud provide virtualized servers and 

databases that can be scaled dynamically according to demand. 

This model has become particularly relevant in investment 

analysis, where massive volumes of data must be processed with 

high reliability and low latency. 

Hybrid architectures, combining on-premises and cloud 

resources, offer both flexibility and data control. Sensitive data 

such as client identities or regulatory reports may remain on local 

servers, while computationally intensive analytics are delegated 

to the cloud. 

The evolution toward microservices and API-based 

integration further strengthens system modularity, allowing 

independent applications – for instance, CRM, accounting, and 

analytics – to exchange data seamlessly in real time. 
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Data and Knowledge in the Digital Economy 

The modern economy is increasingly data-driven. Data is 

now often referred to as the “new oil,” highlighting its role as a 

fundamental production factor. However, unlike oil, data can be 

used repeatedly, refined infinitely, and multiplied without 

depletion. 

Within information systems, data passes through several 

stages known as the data lifecycle: collection, validation, 

storage, processing, analysis, and dissemination. The objective is 

to transform data into actionable knowledge that supports 

strategic decision-making. 

Advanced systems employ data warehouses and data 

lakes for storing and integrating structured and unstructured data. 

Above these repositories, Business Intelligence (BI) tools 

provide visualization, querying, and reporting capabilities. BI 

platforms such as Power BI or Tableau allow managers to detect 

patterns, trends, and anomalies in real time. 

In recent years, Machine Learning (ML) and Artificial 

Intelligence (AI) have extended the analytical capacity of 

information systems. Algorithms can now predict stock prices, 

assess credit risk, or detect fraud with high precision. The use of 

natural language processing (NLP) in financial analysis 
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enables systems to interpret textual information such as news or 

social media sentiment, integrating qualitative signals into 

quantitative models. 

In this sense, data management has evolved into 

knowledge management, where the focus shifts from mere data 

handling to creating and sharing organizational intelligence. 

Information and Communication Technology (ICT) 

Infrastructure 

ICT infrastructure represents the physical and digital 

backbone of information systems. It includes servers, storage 

devices, network equipment, software environments, and 

security systems. The design of this infrastructure determines the 

performance, scalability, and sustainability of IS operations. 

Modern infrastructures are characterized by 

virtualization, containerization, and distributed computing. 

These technologies allow multiple systems to run on shared 

resources while maintaining independence and security. For 

example, a single physical server may host several virtual 

machines, each representing a separate investment application. 

The migration toward cloud infrastructure has 

revolutionized IT management. Instead of maintaining costly 

physical equipment, organizations rent computing resources 
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from providers. This model supports rapid deployment, global 

accessibility, and cost efficiency. Moreover, it facilitates 

collaboration across borders – essential in international 

investment environments. 

Cybersecurity constitutes a crucial dimension of ICT 

infrastructure. With increasing digital interconnectivity, threats 

such as ransomware, data breaches, and denial-of-service attacks 

pose systemic risks. Consequently, investment organizations 

adopt multi-layered protection strategies combining encryption, 

firewalls, and behavioral monitoring. 

Sustainability also becomes a defining criterion. Green IT 

initiatives aim to reduce energy consumption, optimize server 

utilization, and recycle electronic waste. In the era of climate 

awareness and ESG (Environmental, Social, Governance) 

reporting, the ecological footprint of IT infrastructure gains 

managerial importance. 

Digital Transformation and Industry 4.0 

The fourth industrial revolution, commonly known as 

Industry 4.0, is transforming not only production but also 

financial and service sectors. It is characterized by automation, 

digital integration, and intelligent decision-making. In 

investment management, digital transformation manifests 
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through algorithmic trading, blockchain verification, and real-

time performance analytics. 

Artificial Intelligence automates complex analytical tasks 

that were previously the domain of human experts. Blockchain 

ensures transparency and immutability of financial transactions, 

allowing secure peer-to-peer investment operations. Internet of 

Things (IoT) devices provide real-time data from physical assets 

– for example, energy meters or logistics sensors – which 

influence investment valuations. 

A particularly promising development is the creation of 

digital twins, virtual replicas of physical systems that enable 

simulation and predictive analysis. In infrastructure investment, 

digital twins help assess the lifecycle costs and operational 

efficiency of facilities before actual construction. 

Digital transformation thus extends the boundaries of 

traditional information systems. It introduces new levels of 

integration, intelligence, and autonomy, turning information 

technology from a support tool into a strategic determinant of 

competitiveness. 

Security, Ethics, and Data Governance 

The dependence on digital systems inevitably introduces 

vulnerabilities. Information security, therefore, becomes a 
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foundational element of IT design. The classical CIA triad – 

confidentiality, integrity, and availability – defines the core 

principles of secure information handling. 

Security policies involve not only technological safeguards 

but also human and organizational measures. Regular training, 

multi-factor authentication, and risk audits are as important as 

software protection. 

Ethical considerations accompany every technological 

decision. The collection and use of data must respect privacy, 

consent, and transparency principles. The European Union’s 

General Data Protection Regulation (GDPR) and Ukraine’s Law 

on Personal Data Protection establish legal frameworks that 

organizations must follow. 

Beyond compliance, ethical IT management involves 

questions of algorithmic fairness, bias mitigation, and 

accountability. Systems that influence investment decisions must 

be transparent and explainable. 

Data governance – the set of policies and standards for data 

management – ensures that information remains trustworthy, 

relevant, and responsibly used throughout its lifecycle. 

Practical Case and Global Context 

Consider a Ukrainian investment company operating in 
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cooperation with European partners. The firm implements a 

hybrid IT infrastructure: cloud-based analytical modules hosted 

on Microsoft Azure combined with local secure databases. The 

integration is achieved through APIs that synchronize accounting 

data, client portfolios, and market information. 

The result is an interactive environment where managers access 

real-time dashboards, simulate scenarios, and receive automatic 

alerts on performance thresholds. 

Globally, the integration of IT into financial systems 

reflects the transition toward a digital economy. International 

institutions such as the World Bank and the OECD highlight IT 

infrastructure as a prerequisite for inclusive economic growth. 

Countries investing in broadband networks, data centers, and 

digital education demonstrate higher resilience and innovation 

capacity. 

Educational and Professional Implications 

For university students specializing in economics, 

management, or investment studies, understanding the 

technological foundations of information systems is no longer 

optional. Professional competence in the twenty-first century 

includes digital literacy, analytical reasoning, and the ability to 

interact with complex information environments. 
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Students must learn not only to use IT tools but to 

comprehend their logic, architecture, and limitations. A graduate 

capable of interpreting system outputs, collaborating with IT 

professionals, and integrating analytical results into managerial 

practice gains a distinct advantage in the job market. 

Practical assignments in Excel modeling, database 

construction, and BI visualization provide foundational skills. 

Advanced courses may introduce cloud environments, SQL, and 

Python-based analytics. 

However, technical proficiency should always be balanced 

with ethical awareness and strategic thinking. 

Conclusion 

Information Technology forms the essential foundation of 

Information Systems functioning. It provides the structure, tools, 

and logic through which data becomes a driver of management 

and innovation. In investment management, IT enables precision, 

speed, and strategic foresight. 

The interplay between technology, people, and processes 

defines the effectiveness of any organization’s information 

system. As the digital transformation deepens, professionals 

must adopt a holistic understanding of IT – recognizing its 

potential, managing its risks, and ensuring its sustainability. 
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The future of management education lies in integrating 

technological literacy with ethical responsibility, preparing 

graduates to lead in an economy where information is both a 

resource and a responsibility. 

Questions for Self-Assessment 

1. How does Information Technology serve as the 

foundation for Information Systems functioning? 

2. Explain the interrelation between data, information, 

and knowledge in the context of digital management. 

3. What are the six main components of Information 

Technology, and how do they interact? 

4. How does cloud computing transform the 

architectural principles of information systems? 

5. Discuss the role of ICT infrastructure in ensuring the 

sustainability and performance of modern information systems. 

6. How does Industry 4.0 reshape the use of IT in 

investment and financial management? 

7. What ethical challenges arise from the integration of 

AI and Big Data in information systems? 

8. Describe the role of data governance in maintaining 

trust and accountability in digital environments. 

9. In what ways can Green IT contribute to sustainable 
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development and corporate responsibility? 

10. Provide an example of how IT enhances decision-

making in investment management. 
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TOPIC 2. BASIC CONCEPTS AND THE ROLE OF 

INFORMATION SYSTEMS IN MANAGEMENT 

 

Introduction 

Modern management operates in an environment where the 

flow of information defines the rhythm of decision-making. 

Information today is a decisive factor of production, comparable 

in importance to land, labor, and capital. It enables coordination 

across departments, accelerates communication, and supports 

strategic foresight. 

As organizations become larger and more complex, 
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managing them effectively requires structured systems for 

collecting, processing, and distributing information. These 

systems – known as Information Systems (IS) – have 

transformed from simple record-keeping mechanisms into 

strategic assets that influence the entire management cycle. 

Information systems provide the infrastructure through 

which organizations perceive their environment, analyze internal 

performance, and respond to change. They connect people, 

technologies, and processes in a unified framework of decision 

support. 

Understanding the basic concepts and the role of 

information systems in management is therefore essential for 

any student of economics, business administration, or investment 

management. It is not only about knowing how to use computers 

but about understanding how information becomes the 

foundation of management practice. 

The Nature of Information in Management 

Information is a structured set of data that reduces 

uncertainty in the process of decision-making. It has value only 

when it is accurate, timely, relevant, and complete.  

In management, information serves three interrelated 

functions: 
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1. It reflects the current state of internal and external 

environments. 

2. It supports planning, coordination, and control. 

3. It provides the feedback necessary for corrective 

action. 

The quality of information determines the quality of 

managerial decisions. 

If managers receive incomplete or delayed information, 

decisions are likely to be flawed, leading to inefficiency or even 

crisis. Conversely, well-organized information flows create 

transparency, accountability, and strategic agility. 

The rise of digital technology has fundamentally changed 

the economics of information. Data can now be collected in real 

time, processed automatically, and shared across the globe. This 

digital acceleration has made information systems an inseparable 

part of modern management. 

Information Systems as Socio-Technical Systems 

An information system is not merely a computer or a 

database; it is a socio-technical system composed of both 

technological and human elements. The technical components – 

hardware, software, and networks – form the operational 

infrastructure. 
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The social components – people, organizational culture, 

and management processes – determine how that technology is 

used. 

Scholars often emphasize that the effectiveness of an 

information system depends as much on human behavior as on 

technology itself. A perfectly designed IT solution may fail if 

employees are not motivated or trained to use it properly. 

Therefore, IS development always requires alignment with 

organizational structure, communication patterns, and corporate 

strategy. 

From this perspective, management and information 

systems are mutually constitutive. 

Management defines the goals and processes that information 

systems must support, while information systems, in turn, shape 

the way management operates – influencing hierarchy, reporting, 

and decision-making speed. 

Basic Components of an Information System 

Although information systems vary in purpose and scale, 

they share several common components: 

People. Every information system begins and ends with 

people. They design the system, input data, interpret results, and 

act upon the information generated. Managers, analysts, IT 
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specialists, and end users all participate in this process. 

Hardware. This includes physical devices such as 

computers, servers, storage drives, and input-output peripherals. 

Hardware provides the computational power necessary for 

processing data and maintaining communication networks. 

Software. These are the programs and operating systems 

that control the hardware and execute the system’s logic. 

Application software can be tailored for specific managerial 

functions – accounting, logistics, human resources, or investment 

analysis. 

Data. Data are the raw facts describing the operations of 

an organization or its environment. Through processing, these 

data are transformed into meaningful information. The reliability 

of an IS depends on the accuracy and structure of its data. 

Procedures. Every system operates according to defined 

rules and algorithms. Procedures describe how data are collected, 

processed, stored, and disseminated. 

Networks. Networks interconnect all components and 

users of an IS, enabling data exchange within the organization 

and with external partners. They can be local (LAN) or global 

(Internet-based). 

Together, these components form an integrated system that 
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functions as an organizational “nervous system,” transmitting 

signals, processing feedback, and ensuring coordination between 

all parts of the enterprise. 

The Functions of Information Systems in Management 

Information systems perform a range of functions that 

correspond to different stages of the management process. 

Management is often defined as a continuous cycle of 

planning, organizing, leading, and controlling, and 

information systems provide support for each of these stages. 

Planning. IS provide the analytical foundation for setting 

objectives and forecasting future conditions. By processing large 

volumes of internal and external data, they help identify trends, 

opportunities, and risks. 

Organizing. IS facilitate the allocation of resources and 

coordination of activities. They integrate information across 

departments, ensuring that production, marketing, finance, and 

human resources operate harmoniously. 

Leading. Effective leadership depends on timely 

communication. Modern IS provide platforms for collaboration, 

reporting, and performance monitoring that enable managers to 

motivate and direct teams. 

Controlling. Control involves measuring performance, 
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comparing it with standards, and implementing corrective 

actions. IS automate much of this process through dashboards, 

alerts, and real-time performance indicators. 

Through these functions, information systems turn 

management into a more data-driven and evidence-based 

discipline. 

Categories of Information Systems in Organizations 

Organizations use different types of information systems 

to support different levels of management. Each type has a 

distinct purpose, time horizon, and user group. 

Transaction Processing Systems (TPS). 

These systems record daily routine transactions such as 

sales, receipts, deposits, payroll, or inventory. They provide the 

raw data that feed higher-level systems. In investment 

companies, TPS register trades, payments, and account balances. 

Management Information Systems (MIS). 

MIS convert transaction data into structured information 

for middle managers. They produce periodic reports that 

summarize operations and support tactical decisions. For 

example, an MIS may generate monthly profitability reports or 

performance summaries for portfolios. 

Decision Support Systems (DSS). 
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These systems assist managers in making complex, non-

routine decisions. They combine analytical models, statistical 

techniques, and real-time data to evaluate alternative courses of 

action. In investment contexts, DSS can be used for risk 

assessment, portfolio optimization, or scenario planning. 

Executive Information Systems (EIS) or Executive 

Support Systems (ESS). 

Designed for senior executives, these systems provide 

access to external trends, strategic indicators, and forecasts. They 

integrate data from across the organization and present it in 

dashboards or visual interfaces for quick interpretation. 

Knowledge Management Systems (KMS). 

KMS capture organizational knowledge, experience, and 

best practices, making them accessible to employees. They 

support innovation, learning, and problem-solving. 

Enterprise Resource Planning Systems (ERP). 

ERP systems integrate all functional areas – finance, 

logistics, HR, procurement – into a single platform. They ensure 

data consistency and transparency across the organization. 

In modern enterprises, these systems rarely operate in 

isolation. They are interconnected through shared databases and 

interfaces, forming an information architecture that mirrors the 
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organization’s structure and strategy. 

Information Systems and the Levels of Management 

The role of information systems varies according to the 

managerial level they support. Classical management theory 

distinguishes three main levels: operational, tactical (middle), 

and strategic (top) management. 

At the operational level, IS handle routine, day-to-day 

activities. They monitor transactions, ensure compliance, and 

record events. For example, a retail company’s point-of-sale 

system or a bank’s payment gateway belongs to this level. 

At the tactical level, IS help middle managers analyze data 

and plan resource allocation. They transform raw data into 

meaningful reports and key performance indicators. A 

production MIS or investment performance dashboard 

exemplifies this level. 

At the strategic level, IS assist top management in setting 

long-term goals and analyzing environmental trends. They 

synthesize information from both internal and external sources – 

competitors, markets, regulations, or macroeconomic indicators. 

Together, these layers form a pyramid of information 

needs, where the quantity of data decreases while the level of 

abstraction and synthesis increases as one moves upward. 
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Figure 2. Categories of IS in Organizations 

 

Information Systems and Decision-Making 

Decision-making lies at the core of management. Each 

decision requires relevant, timely, and reliable information. 

Information systems enhance decision-making in several 

ways: 

• Speed. Automated data processing accelerates the 

delivery of information. 

• Accuracy. Standardized procedures reduce human 

errors. 

• Complexity. Systems can process vast datasets that 

exceed human analytical capacity. 
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• Predictive capability. Advanced IS employ 

statistical and machine learning models to forecast future 

scenarios. 

For example, in investment management, information 

systems process market data from global exchanges, analyze 

risk-return profiles, and recommend asset rebalancing strategies. 

Decisions that once required hours of manual calculation can 

now be made within seconds, with far greater precision. 

However, reliance on automated systems introduces new 

challenges. Managers must still interpret results critically, 

understanding the assumptions and limitations of underlying 

models. Effective decision-making therefore combines 

computational analytics with human judgment. 

Information Systems and Organizational Change 

The introduction of an information system often 

transforms the organization itself. 

New systems can alter reporting hierarchies, eliminate 

intermediate layers, and encourage horizontal communication. 

They can increase transparency and accountability but may also 

face resistance from employees who fear change. 

Successful implementation requires change management – 

communication, training, and gradual adaptation. 
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Organizations that integrate IS effectively tend to become 

more flexible, innovative, and responsive to their environment. 

In the long run, information systems reshape the culture of 

management. They promote evidence-based decision-making, 

reduce reliance on intuition, and foster collaboration through 

shared access to data. 

The Strategic Role of Information Systems 

Beyond operational efficiency, information systems can 

become strategic tools that create competitive advantage. 

Michael Porter, a leading theorist of competitive strategy, 

identified IT as one of the key forces reshaping competition. 

Information systems can improve cost efficiency, enhance 

differentiation, or enable entirely new business models. 

For instance, digital platforms such as Amazon, Revolut, 

or Bloomberg built their entire strategy around information 

systems. Their value lies in their ability to collect, analyze, and 

use data faster and more intelligently than competitors. 

In investment management, IS enable real-time analytics 

and automated trading, turning information speed into financial 

gain. 

At a national level, the strategic role of information 

systems extends to digital governance, where governments use 
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integrated IS to manage taxes, social services, and infrastructure. 

The Ukrainian “Diia” platform illustrates how information 

systems can enhance transparency, citizen participation, and 

administrative efficiency. 

Challenges in Managing Information Systems 

Despite their advantages, information systems present 

several managerial and ethical challenges. 

Complexity. Large systems require significant investment 

and technical expertise. Integration between legacy systems and 

modern applications can be difficult. 

Security risks. As data becomes more valuable, 

cyberattacks, fraud, and unauthorized access increase. Protecting 

information assets demands continuous vigilance. 

Ethical concerns. Issues of privacy, surveillance, and 

algorithmic bias arise as systems collect and analyze personal or 

sensitive data. 

Dependence and obsolescence. Overreliance on 

technology can reduce human analytical skills. Rapid 

technological change means systems must be updated regularly 

to remain effective. 

To manage these challenges, organizations adopt 

frameworks such as IT governance, risk management, and 
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information security policies that align technology with 

organizational goals and ethical standards. 

The Role of Information Systems in Investment and 

Financial Management 

In investment management, IS perform several critical 

roles: 

• Market monitoring: Systems collect data from 

stock exchanges, commodities markets, and global indicators. 

• Portfolio analysis: Analytical software evaluates 

asset performance and risk diversification. 

• Decision support: DSS and AI models recommend 

buy/sell strategies based on historical and predictive analytics. 

• Reporting and compliance: Systems automate the 

generation of financial statements and ensure adherence to 

international accounting standards. 

• Client relations: CRM systems maintain 

communication and transparency with investors. 

Modern investment environments depend on instantaneous 

data flow. Algorithms operate across markets, executing 

thousands of transactions per second. In this environment, the 

competitive advantage belongs to those who can process 

information faster and more intelligently. 



37 
 

Information Systems and the Digital Transformation of 

Management 

Digital transformation redefines the relationship between 

technology and management. Traditional hierarchies are 

replaced by networks of collaboration supported by real-time 

information systems. Managers are no longer information 

gatekeepers; instead, they act as interpreters of data-driven 

insights. 

Emerging trends such as data-driven management, agile 

project systems, and remote work platforms reflect this 

transformation. Cloud-based collaboration tools like Microsoft 

Teams, Slack, and Asana represent everyday manifestations of 

integrated information systems at the management level. 

In Ukraine and globally, universities, businesses, and 

government institutions are investing in digital platforms that 

connect students, employees, and citizens in unified information 

ecosystems. These systems make management more transparent, 

participatory, and accountable. 

Conclusion 

Information systems have evolved from auxiliary tools into 

fundamental instruments of management. They not only 

automate routine operations but also redefine how organizations 
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think, plan, and act. 

At every level – operational, tactical, and strategic – IS 

provide the informational backbone of modern management. 

They enhance efficiency, foster innovation, and create 

opportunities for sustainable growth. 

For future managers and investment specialists, 

understanding the concepts, components, and roles of 

information systems is crucial. It allows them to interpret data 

correctly, collaborate with technical teams, and lead 

organizations through the ongoing process of digital 

transformation. 

In the twenty-first century, management and information 

systems are inseparable. The ability to manage information 

effectively is now synonymous with the ability to manage 

organizations successfully. 

Questions for Self-Assessment 

1. How does information function as a factor of 

production in modern management? 

2. Explain why an information system is considered a 

socio-technical system. 

3. What are the primary components of an information 

system, and how do they interrelate? 
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4. How do different types of information systems (TPS, 

MIS, DSS, EIS) support various managerial levels? 

5. Discuss how information systems transform 

decision-making processes within organizations. 

6. In what ways do IS contribute to strategic 

management and competitive advantage? 

7. Identify the ethical and managerial challenges of 

implementing information systems. 

8. How does digital transformation influence 

organizational structure and culture? 

9. Analyze the interdependence between management 

and information systems in modern enterprises. 

10. How are information systems used in investment and 

financial management? 

Key Terms 

Information, Data, Information System, Socio-Technical 

System, Management Information System, Decision Support 

System, Executive Information System, Knowledge 

Management System, Enterprise Resource Planning, Data-

Driven Management, Information Architecture, IT Governance, 

Digital Transformation. 

 



40 
 

Recommended Literature 

1. Laudon K. C., Laudon J. P. Management 

information systems: managing the digital firm. Global edition. 

17th ed. Harlow : Pearson, 2021. 

2. Turban E., Sharda R., Delen D. Decision support and 

business intelligence systems. 9th ed. Upper Saddle River : 

Pearson/Prentice Hall, 2011. xxii, 696 p. 

3. Stair R., Reynolds G. Principles of information 

systems. 14th ed. Boston, MA : Cengage Learning, 2020. 758 p. 

4. Marakas G. M., O’Brien J. A. Introduction to 

Information Systems. 16th ed. New York : McGraw-Hill/Irwin, 

2013. 

5. European Commission. (2020). Shaping Europe’s 

Digital Future. Brussels: European Commission. URL: 

https://commission.europa.eu/system/files/2020-

02/communication-shaping-europes-digital-future-

feb2020_en_4.pdf (accessed: 02 February 2026). 

6. World Bank. Digital Progress and Trends Report 

2025: Strengthening AI Foundations (Overview). Washington, 

DC: World Bank, 2025. URL: 

https://openknowledge.worldbank.org/server/api/core/bitstream

s/d2ac1ea9-b70e-4080-b5de-8b31098e992f/content (accessed: 

02 February 2026) 



41 
 

 

TOPIC 3. PROJECT MANAGEMENT 

INFORMATION SYSTEMS: LIFECYCLE OF A 

PROJECT OF INFORMATIZATION 

 

Introduction 

The rapid pace of digital transformation has made 

information systems indispensable tools in all areas of 

organizational management. 

However, the process of creating, implementing, and 

maintaining these systems is complex and requires a systematic 

approach. 

This approach is known as project management of 

informatization, and it relies on specialized systems called 

Project Management Information Systems (PMIS). 

Project Management Information Systems represent an 

integrated technological environment for planning, monitoring, 

and controlling projects throughout their entire lifecycle. In the 

age of global competition, where success depends on how 

efficiently organizations deploy digital technologies, PMIS 

becomes a strategic necessity. 

Informatization projects – those that involve the 

introduction or modernization of information systems – are 
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among the most dynamic and resource-intensive types of 

projects. They require not only technical expertise but also 

organizational discipline and clear governance structures. 

The goal of this lecture is to provide a conceptual and 

methodological understanding of the lifecycle of 

informatization projects and the role of PMIS in ensuring their 

effectiveness. 

The Concept of Project Informatization 

Informatization refers to the systematic process of 

introducing information and communication technologies into all 

areas of organizational activity to improve efficiency, decision-

making, and service delivery. A project of informatization is a 

time-limited, resource-constrained endeavor aimed at designing, 

developing, and implementing an information system or digital 

solution. 

Such projects include: 

• The creation of management information systems 

(MIS) or enterprise resource planning (ERP) systems. 

• The integration of data analytics or cloud computing 

solutions. 

• The digitization of business processes, services, or 

production operations. 
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• The implementation of communication and 

collaboration platforms. 

Each informatization project must align with the 

organization’s overall strategy, technological readiness, and 

digital maturity. 

Without proper project management, even advanced 

technologies may fail to deliver expected outcomes. 

Project Management Information Systems (PMIS) 

A Project Management Information System (PMIS) is 

an integrated digital platform designed to assist in the planning, 

execution, monitoring, and closure of projects. It combines data, 

tools, and methodologies to support decision-making and 

coordination across project stakeholders. 

PMIS functions include: 

• Scheduling and time management. 

• Budgeting and cost control. 

• Resource allocation and performance tracking. 

• Communication and documentation management. 

• Risk identification and mitigation. 

• Quality assurance and reporting. 

Modern PMIS solutions are not limited to project 

scheduling tools. They incorporate data analytics, 
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collaboration features, and integration with ERP or CRM 

systems, allowing managers to see the broader organizational 

context. 

Examples of widely used PMIS: 

Microsoft Project, Oracle Primavera, Asana, Jira, Trello, 

Monday.com, and cloud-based systems like Wrike or Zoho 

Projects. 

In large enterprises, PMIS often integrate with business 

intelligence modules, enabling predictive analytics and real-time 

dashboards for management oversight. 

The Lifecycle of an Informatization Project 

Every informatization project progresses through several 

logically connected stages – collectively known as the project 

lifecycle. 

The lifecycle ensures that the project evolves from an 

initial idea to a fully functioning system that meets user needs 

and strategic objectives. 

The stages may vary across methodologies, but the most 

widely accepted framework includes: Initiation, Planning, 

Execution, Monitoring and Control, and Closure. 

Each stage has its own tasks, deliverables, and control 

mechanisms. 
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Initiation Stage 

The initiation stage defines the project concept and 

assesses its feasibility. Key activities include: 

• Identification of organizational needs and problems. 

• Definition of project goals and success criteria. 

• Preliminary cost-benefit analysis. 

• Stakeholder identification and engagement. 

• Development of a project charter and high-level 

scope. 

At this stage, management must justify the need for 

informatization – not merely as a technological upgrade but as 

a strategic investment. 

In the public sector, initiation often involves policy-level 

approval and compliance with national digital transformation 

programs. In Ukraine, for example, informatization projects may 

be linked to the State Strategy for Digital Development and e-

Governance. 
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Figure 3. PMIS Life Cycle 

 

Planning Stage 

The planning stage translates the initial idea into a 

structured roadmap. It defines how,when, and with what 

resources the project will be executed. 

Main tasks: 

• Development of a work breakdown structure (WBS). 

• Scheduling and time allocation (Gantt charts, 

network diagrams). 

• Resource and budget planning. 
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• Risk assessment and mitigation strategies. 

• Quality management and change control plans. 

• Communication and stakeholder management 

strategies. 

During planning, the role of PMIS becomes central. The 

system stores all project documents, calculates schedules, 

allocates tasks, and visualizes dependencies. By integrating with 

cloud storage and collaboration tools, PMIS ensures that all 

participants work with synchronized and up-to-date information. 

Planning also defines the project’s success indicators – 

measurable criteria for evaluating performance, such as cost 

variance, schedule adherence, or user satisfaction. 

Execution Stage 

At this stage, the project plan is transformed into reality. 

Teams perform the work required to create and deploy the 

information system. 

Typical tasks include: 

• System design and architecture development. 

• Hardware and software procurement. 

• Programming, configuration, and integration. 

• Testing, training, and pilot implementation. 

• Documentation and knowledge transfer. 
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PMIS provides tools for task assignment, progress 

tracking, communication, and reporting. 

Project managers can monitor resource utilization, track 

deliverables, and detect deviations from the plan early. 

Execution often faces challenges such as technical 

uncertainty, changes in requirements, or conflicts between 

stakeholders. 

Therefore, the PMIS must support adaptive management – the 

ability to adjust schedules and tasks dynamically. 

Monitoring and Control Stage 

Monitoring and control are continuous processes that run 

parallel to execution. Their purpose is to ensure that the project 

remains on track in terms of time, cost, quality, and scope. 

The PMIS collects performance data and compares it with 

the baseline plan, generating reports such as: 

• Earned value analysis (EVA). 

• Budget variance reports. 

• Schedule performance indices. 

• Risk and issue logs. 

• Change request summaries. 

The integration of analytics allows managers to predict 

potential delays or cost overruns before they occur. 
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Advanced PMIS use AI-based forecasting to identify risk 

clusters and recommend corrective actions. 

Monitoring also includes quality assurance – verifying that 

the system meets technical and functional specifications. 

In informatization projects, quality assurance involves 

user acceptance testing (UAT), security verification, and 

compliance with IT standards such as ISO/IEC 27001 or 

ISO/IEC  20000. 

Closure Stage 

The closure stage finalizes all project activities and ensures 

that the new system becomes part of the organization’s 

operational environment. Key tasks include: 

• Final testing and acceptance by the client. 

• Documentation of lessons learned. 

• Archiving of project data. 

• Release of resources and financial closure. 

• Evaluation of results against initial objectives. 

At this stage, PMIS assists in generating closure reports 

and storing historical project data for future reference. 

Successful closure establishes a foundation for continuous 

improvement and informs the planning of future informatization 

initiatives. 
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Lifecycle Models and Methodologies 

Informatization projects can follow various lifecycle 

models, depending on complexity and organizational culture. 

Waterfall model: A linear, sequential approach ideal for 

projects with well-defined requirements. 

Iterative or Agile models: Emphasize flexibility and 

client collaboration, delivering incremental value through short 

development cycles. 

Hybrid models: Combine structured planning with 

adaptive execution, suitable for public-sector digitalization 

programs. 

Modern PMIS support all these models by allowing 

configuration of workflows, templates, and approval chains 

according to chosen methodology. 

In investment and enterprise management, hybrid project 

management is becoming the norm – balancing predictability 

with responsiveness. 

Project Success Factors in Informatization 

The success of informatization projects depends on a 

combination of technical, managerial, and organizational factors: 

• Clear objectives aligned with strategic priorities. 

• Effective governance and leadership support. 
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• Stakeholder engagement and user participation. 

• Competent project team with both technical and 

managerial skills. 

• Adequate resources and realistic scheduling. 

• Risk management and adaptability. 

• Continuous communication through PMIS 

dashboards and reports. 

Research shows that projects supported by comprehensive 

PMIS have higher success rates because they reduce uncertainty 

and enable proactive control. 

Evaluation and Post-Implementation Review 

Once the system is deployed, a post-implementation 

evaluation measures how well objectives were met and identifies 

lessons for improvement. 

This evaluation typically examines: 

• Achievement of functional and technical goals. 

• User satisfaction and adoption rates. 

• Cost-benefit realization. 

• Organizational impact and productivity gains. 

A feedback mechanism ensures that insights from the 

completed project inform new initiatives – a process known as 

organizational learning. 
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In public administration and large corporations, post-

project reviews are often mandatory. They contribute to 

transparency, accountability, and better governance of digital 

investments. 

Challenges in Informatization Projects 

Common challenges include: 

• Scope creep due to evolving user requirements. 

• Integration difficulties between old and new 

systems. 

• Insufficient user training or resistance to change. 

• Underestimation of costs or timeframes. 

• Cybersecurity and data privacy risks. 

Effective PMIS implementation mitigates these risks by 

ensuring continuous visibility, standardized communication, and 

traceability of all decisions. 

Conclusion 

Project Management Information Systems have become 

indispensable for managing informatization projects. 

They serve as digital command centers that unify planning, 

execution, monitoring, and control within one technological 

ecosystem. 

The lifecycle of an informatization project reflects a logical 
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progression – from the identification of needs to the operational 

use of a new information system. 

Understanding this lifecycle enables managers to structure 

activities, allocate resources efficiently, and ensure 

accountability. 

In the era of digital transformation, organizations that 

master project management of informatization not only improve 

internal processes but also gain strategic advantage through 

agility, transparency, and innovation. 

Questions for Self-Assessment 

1. Define the concept of a Project Management 

Information System (PMIS) and its core functions. 

2. Describe the stages of the informatization project 

lifecycle and their key deliverables. 

3. How does a PMIS support project planning, 

execution, and control? 

4. Compare the Waterfall, Agile, and Hybrid models of 

project management in informatization. 

5. Discuss the importance of stakeholder engagement 

during informatization projects. 

6. How does risk management integrate into the PMIS 

framework? 
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7. Explain how monitoring and control ensure project 

alignment with strategic goals. 

8. What factors determine the success or failure of 

informatization projects? 

9. How does post-implementation review contribute to 

organizational learning? 

10. Provide examples of how PMIS enhances 

transparency and accountability in digital projects. 
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TOPIC 4. USE OF INFORMATION SYSTEM 

LIFECYCLE STANDARDS 

 

Introduction 

Informatization and digital transformation have become 

key strategic priorities for modern organizations, governments, 

and economies. However, the creation and maintenance of 

information systems (IS) require more than technical expertise – 

they demand a structured and standardized approach that ensures 

quality, interoperability, and long-term sustainability. 
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To achieve this, organizations rely on Information 

System Lifecycle Standards, which provide a unified 

methodological framework for planning, developing, 

implementing, and maintaining information systems. 

Lifecycle standards define what activities must be 

performed, in what sequence, and under what conditions to 

ensure that information systems meet functional requirements, 

comply with quality criteria, and remain adaptable to change. 

In the contemporary digital economy, adherence to 

lifecycle standards has become a hallmark of professionalism and 

maturity in IT management. It allows organizations to reduce 

project risks, control costs, and guarantee compatibility with 

global best practices. 

This lecture examines the essence, structure, and practical 

use of Information System (IS) lifecycle standards, 

emphasizing their role in the successful realization of 

informatization projects in both public and private sectors. 

Concept of the Information System Lifecycle 

The lifecycle of an information system encompasses all 

stages from the initial idea and conceptualization to 

decommissioning or replacement. It reflects the continuous 

evolution of a system as it adapts to organizational needs, 
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technological progress, and environmental changes. 

The lifecycle concept ensures that every phase of system 

creation and operation is systematically managed – from 

feasibility analysis to design, implementation, exploitation, and 

eventual disposal. 

Lifecycle management provides: 

• A structured sequence of processes. 

• Clear roles and responsibilities. 

• Quality assurance mechanisms. 

• Opportunities for improvement based on feedback 

and metrics. 

In modern management theory, lifecycle thinking is not 

limited to technology – it embodies a systems approach that 

connects strategic, technical, and human dimensions of 

organizational development. 

Purpose of Lifecycle Standards 

Information System Lifecycle Standards serve as 

formalized frameworks that describe processes, terminology, 

and relationships among the phases of system development and 

maintenance. 

Their main objectives are to: 

• Provide a common language between customers, 
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developers, and regulators. 

• Establish a consistent approach to system design 

and quality control. 

• Ensure traceability of requirements throughout the 

lifecycle. 

• Support risk management and compliance with 

international norms. 

• Facilitate integration and interoperability of 

systems in multi-vendor environments. 

By following lifecycle standards, organizations ensure that 

their information systems remain manageable, auditable, and 

scalable. 

Overview of Key International Standards 

A number of international standards regulate the lifecycle 

of information systems and software. The most influential among 

them are ISO/IEC 12207, ISO/IEC 15288, IEEE 1074, and ISO 

9001. 

ISO/IEC 12207 – Software Lifecycle Processes 

The ISO/IEC 12207 standard, originally published in 1995 

and continuously updated, defines the processes, activities, and 

tasks involved in the software lifecycle. It provides a common 

structure applicable to organizations of all sizes and sectors. 
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The standard distinguishes three major process groups: 

1. Primary processes – acquisition, supply, 

development, operation, and maintenance. 

2. Supporting processes – documentation, 

configuration management, quality assurance, verification, 

validation, joint review, audit, and problem resolution. 

3. Organizational processes – management, 

infrastructure, training, and improvement. 

The standard’s strength lies in its universality: it can be 

used for any project type – from custom software to large-scale 

information systems. 

In informatization projects, ISO/IEC 12207 serves as a 

practical guide for defining the scope of activities and 

establishing formal documentation across all stages of IS 

development. 

ISO/IEC 15288 – System Lifecycle Processes 

While ISO/IEC 12207 focuses on software, ISO/IEC 

15288 applies to systems as a whole, including hardware, 

software, human, and organizational components. 

It defines a system lifecycle model covering conception, 

development, production, operation, maintenance, and disposal. 

ISO/IEC 15288 promotes the concept of systems 
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engineering, where technology, management, and human factors 

are integrated into one coherent process. 

The standard introduces four categories of processes: 

• Technical processes (e.g., stakeholder 

requirements, design, integration, verification). 

• Project processes (planning, assessment, control). 

• Enterprise processes (investment, infrastructure, 

portfolio management). 

• Agreement processes (acquisition and supply). 

ISO/IEC 15288 is often used in conjunction with ISO/IEC 

12207, forming a harmonized pair of standards for both 

software and system lifecycles. 

For large informatization projects – such as national e-

governance platforms or enterprise digital ecosystems – this 

combined approach is essential. 

IEEE 1074 – Standard for Developing Software Lifecycle 

Processes 

The IEEE 1074 standard provides detailed guidance for 

establishing, managing, and improving software lifecycle 

processes. It specifies process tailoring, allowing organizations 

to adapt lifecycle stages to their specific context. 

IEEE 1074 supports: 
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• Process definition and documentation. 

• Customization for different project types. 

• Integration with organizational quality systems. 

• Continuous improvement through feedback loops. 

This standard is particularly valuable for enterprises that 

develop multiple systems or maintain internal IT departments, as 

it offers flexibility within a standardized framework. 

ISO 9001 – Quality Management Systems 

Although not specific to IT, ISO 9001 provides a general 

model for quality management across all organizational 

processes, including information systems. 

ISO 9001 emphasizes: 

• Customer satisfaction and requirement conformity. 

• Process approach and evidence-based decision-

making. 

• Continuous improvement and risk-based thinking. 

In the context of informatization projects, ISO 9001 

ensures that every lifecycle stage is managed within a quality 

assurance framework, linking technical excellence to managerial 

discipline. 

National and Regional Standards 

In Ukraine, lifecycle processes are also regulated by 



62 
 

national standards such as DSTU 3918-99 “Software Lifecycle 

Processes”, harmonized with ISO/IEC 12207. The state standard 

provides terminology, documentation templates, and 

methodological recommendations for managing information 

system projects. 

Alignment with European standards ensures compatibility 

with the EU Digital Single Market and facilitates participation in 

international ICT projects. 

 

 

Figure 4. Relationship between ISO/IEC 12207 and 

ISO/IEC 15288. 
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Phases of the Information System Lifecycle According 

to Standards 

Though terminology may differ slightly across standards, 

the lifecycle typically includes the following key phases: 

1. Concept and Feasibility: Identify needs, analyze 

alternatives, assess risks, and prepare business justification. 

2. Definition and Requirements: Specify what the 

system must achieve; document user, functional, and technical 

requirements. 

3. Design and Development: Create the system 

architecture, design interfaces, and develop components. 

4. Implementation and Integration: Assemble and 

test the system; integrate it with existing infrastructure. 

5. Operation and Maintenance: Deploy, monitor, 

update, and support the system in a real environment. 

6. Disposal or Decommissioning: Archive data, 

dismantle obsolete components, and transition to new systems. 

Lifecycle standards define not only these stages but also 

the processes, roles, and deliverables within each. 

For example, ISO/IEC 15288 specifies that during the 

operation phase, the organization must ensure performance 

evaluation, configuration management, and user support. 
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Figure 5. Information System Lifecycle Processes 

under ISO/IEC 15288 

 

Process Approach and Continuous Improvement 

Modern standards adopt a process-oriented perspective 

rather than a phase-only structure. Processes can occur 

concurrently or iteratively across lifecycle stages. 
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The process approach emphasizes: 

• Measurability – each process must have inputs, 

outputs, and metrics. 

• Interconnection – processes form an integrated 

network. 

• Adaptability – processes can be tailored to context. 

• Continuous improvement – lessons learned from one 

cycle feed into the next. 

This aligns with the Plan–Do–Check–Act (PDCA) model 

used in ISO 9001, ensuring feedback-based enhancement of 

lifecycle management. 

Application of Lifecycle Standards in Practice 

Adopting lifecycle standards requires organizational 

commitment and methodological alignment. 

Common applications include: 

• Development of IS management policies 

referencing ISO/IEC standards. 

• Integration of PMIS tools with standardized 

lifecycle phases. 

• Certification of IT services under ISO 9001 or 

ISO/IEC 20000. 
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• Compliance audits verifying adherence to 

processes. 

• Documentation frameworks aligned with lifecycle 

templates. 

Enterprises implementing ISO/IEC-based processes report 

improved project predictability, faster troubleshooting, and 

higher system maintainability. 

Challenges of Standard Implementation 

Despite their advantages, lifecycle standards may 

encounter barriers such as: 

• Lack of trained specialists. 

• Overcomplexity for small organizations. 

• Resistance to formalization and documentation. 

• High cost of certification. 

• Misalignment between international frameworks and 

local regulations. 

To overcome these issues, many organizations adopt a 

tailored approach – implementing the most relevant lifecycle 

processes while maintaining overall compliance. 

Conclusion 

The use of Information System Lifecycle Standards 

provides a universal framework for ensuring quality, efficiency, 
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and sustainability in the development and operation of 

information systems. By applying standards such as ISO/IEC 

12207 and ISO/IEC 15288, organizations create a structured 

environment that integrates technical, managerial, and quality 

perspectives. 

Lifecycle standards foster transparency, reduce risks, and 

align informatization efforts with international best practices. 

For Ukraine and similar transitioning economies, their 

application accelerates integration into the global digital 

ecosystem and enhances competitiveness in the knowledge 

economy. 

Ultimately, the standards transform information system 

management from a technological process into a strategic 

discipline based on consistency, accountability, and continuous 

improvement. 

Questions for Self-Assessment 

1. What is the purpose of Information System Lifecycle 

Standards? 

2. Compare the main features of ISO/IEC 12207 and 

ISO/IEC 15288 standards. 

3. How does the process approach improve lifecycle 

management of information systems? 
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4. Discuss the role of quality assurance in lifecycle 

standards application. 

5. What are the main phases of the information system 

lifecycle according to international standards? 

6. How do lifecycle standards contribute to 

interoperability and risk reduction? 

7. Explain how ISO 9001 principles align with 

information system development. 

8. What challenges arise in implementing lifecycle 

standards in small organizations? 

9. How can harmonization of Ukrainian standards with 

EU norms enhance digital competitiveness? 

10. Provide a practical example of applying lifecycle 

standards in an informatization project. 

Key Terms 

Lifecycle, ISO/IEC 12207, ISO/IEC 15288, IEEE 1074, 

ISO 9001, DSTU 3918-99, Systems Engineering, Quality 

Assurance, Continuous Improvement, PDCA, Lifecycle 

Management, Standardization, Harmonization. 

 

 



69 
 

Recommended Literature 

1. ISO/IEC/IEEE 12207:2017. Systems and software 

engineering – Software life cycle processes. Geneva: 

International Organization for Standardization. 2017. 

2. ISO/IEC/IEEE 15288. Systems and software 

engineering – System life cycle processes. Geneva: International 

Organization for Standardization; 2023. 

3. IEEE. IEEE Std 1074-2006. IEEE Standard for 

Developing a Software Project Life Cycle Process. New York: 

IEEE, 2006. 

4. ISO 9001:2015. Quality management systems – 

Requirements. Geneva: International Organization for 

Standardization, 2015. 

5. Kerzner H. Project Management: A Systems 

Approach to Planning, Scheduling, and Controlling. 13th ed. 

Hoboken, NJ : John Wiley & Sons, Inc., 2022. 880 p. 

6. Laudon K. C., Laudon J. P. Management 

information systems: managing the digital firm. Global edition. 

17th ed. Harlow : Pearson, 2021. 

 

 

 



70 
 

TOPIC 5. USING INFORMATION TECHNOLOGY 

TO ANALYZE RISKS AND IDENTIFY 

OPPORTUNITIES 

 

Introduction 

Risk and opportunity are two sides of the same managerial 

reality. In the dynamic environment of the twenty-first century, 

organizations face continuous uncertainty – technological shifts, 

market volatility, geopolitical disruptions, and environmental 

pressures. At the same time, these uncertainties create new 

opportunities for innovation, efficiency, and growth. 

The ability to anticipate, analyze, and respond to risks 

while identifying and leveraging opportunities has become a 

critical component of competitive advantage. The modern 

manager cannot rely on intuition alone; instead, decisions must 

be informed by reliable data, predictive models, and analytical 

systems. 

This is where Information Technology (IT) assumes a 

central role. IT provides the tools, platforms, and intelligence 

necessary to transform data into insight – allowing organizations 

to quantify risks, forecast outcomes, simulate scenarios, and 

uncover patterns that signal opportunity. 
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In the field of investment management, this analytical 

capacity is particularly vital. A single miscalculated risk can 

result in losses, while the timely identification of an emerging 

trend can produce substantial gains. IT-driven risk analysis and 

opportunity detection, therefore, form the foundation of modern 

digital management. 

The Role of Information Technology in Risk 

Management 

Information technology enables a systematic, evidence-

based approach to managing uncertainty. Risk management 

traditionally includes four stages: identification, assessment, 

response, and monitoring. Each of these is now supported by 

specific IT tools and systems that make the process faster, more 

accurate, and more comprehensive. 

IT systems enhance risk management through: 

• Data collection and integration: Aggregating large 

datasets from internal and external sources – financial records, 

supply chains, social media, and environmental indicators. 

• Analytics and modeling: Using statistical tools, 

simulation software, and machine learning algorithms to estimate 

probabilities and impacts. 

• Visualization and communication: Presenting risk 
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profiles through dashboards, heatmaps, and reports for decision-

makers. 

• Automation and control: Employing digital 

workflows to monitor compliance, security, and operational 

performance in real time. 

The integration of IT into risk management converts it 

from a reactive activity into a proactive, predictive discipline. 

The Evolution of IT-Based Risk Analysis 

Historically, risk analysis relied on manual calculations, 

expert judgment, and static models. Today, digital transformation 

has made risk analysis dynamic, data-driven, and continuous. 

Key technological evolutions include: 

• Transition from spreadsheets to integrated risk 

management systems (IRMS). 

• Adoption of Big Data and artificial intelligence 

(AI) for predictive analytics. 

• Use of cloud computing to store and process risk-

related information securely. 

• Implementation of blockchain for transparency and 

data integrity. 

• Application of IoT sensors for real-time operational 

monitoring. 
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This technological progress has redefined risk as a 

manageable, measurable, and even strategic concept. Risks are 

no longer viewed solely as threats – but as indicators of where 

opportunities may emerge. 

Information Systems for Risk and Opportunity 

Analysis 

Organizations employ a variety of specialized information 

systems to support risk and opportunity analysis. These systems 

combine data management, analytics, and visualization 

functionalities tailored to decision-making contexts. 

Enterprise Risk Management Systems (ERMS): 

Centralize the identification, assessment, and control of 

risks across departments. They track key risk indicators (KRIs), 

issue alerts, and integrate with compliance modules. 

Business Intelligence (BI) Platforms: 

Aggregate and visualize data from multiple sources to 

reveal patterns and anomalies. Tools such as Power BI, Qlik, and 

Tableau help managers detect deviations from expected trends. 

Decision Support Systems (DSS): 

Provide model-based analyses for evaluating alternative 

strategies. DSS may simulate market scenarios, project 

outcomes, or resource allocations under different risk conditions. 
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Predictive Analytics Systems: 

Employ AI and machine learning to forecast future events 

based on historical data. They are used to identify early warning 

signals of potential crises or growth opportunities. 

Financial Risk Analysis Systems: 

Include credit risk, market risk, and operational risk 

modules that assess exposure using models such as Value at Risk 

(VaR) or stress testing. 

Environmental and Social Risk Platforms: 

Integrate ESG (Environmental, Social, Governance) 

criteria into corporate decision-making, identifying long-term 

sustainability risks and reputational opportunities. 

Each of these systems forms part of a broader digital 

ecosystem that supports informed, timely, and responsible 

management. 

Data as the Foundation of Risk Analysis 

Effective risk analysis begins with data. The accuracy of 

analytical results depends on the quality and diversity of input 

data. 

Modern IT environments collect and manage vast 

quantities of information – structured, semi-structured, and 
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unstructured. Big Data platforms such as Hadoop or Azure Data 

Lake provide the scalability required for such tasks. 

 

 

Figure 6. Information Technology Ecosystem for Risk 

and Opportunity Analysis 

 

Sources of risk-related data include: 

• Internal business processes (operations, finance, 

HR). 

• External economic indicators (inflation, interest 

rates, supply chains). 
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• Social and political environments. 

• Technological changes and cybersecurity incidents. 

• Natural and environmental variables. 

Data integration systems employ ETL (Extract, 

Transform, Load) pipelines and data warehouses to 

standardize and consolidate information. Advanced systems also 

include data governance frameworks that ensure compliance 

with privacy and quality regulations. 

In opportunity analysis, the same data streams are analyzed 

from a positive perspective – searching for patterns that signal 

emerging trends, customer needs, or efficiency gains. 

Analytical Approaches to IT-Based Risk Assessment 

IT enables a variety of analytical methodologies used in 

assessing risks and identifying opportunities. 

Descriptive analytics helps understand what has happened 

through dashboards and reports. 

Diagnostic analytics investigates why it happened by 

correlating variables and tracing causal factors. 

Predictive analytics forecasts what might happen next 

using regression models, neural networks, and time series 

forecasting. 

Prescriptive analytics recommends optimal decisions by 
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simulating outcomes and evaluating trade-offs. 

In financial risk management, for instance, predictive 

algorithms may analyze thousands of variables to estimate 

default probabilities or market volatility. In project management, 

prescriptive analytics might recommend reallocating resources to 

mitigate scheduling risks. 

By combining these methods, managers gain a holistic 

view of uncertainty – both threats and potential opportunities 

hidden in data. 

Information Technology in Opportunity Identification 

While risk management focuses on minimizing negative 

outcomes, opportunity management emphasizes exploiting 

positive deviations from expectations. 

Information technology supports opportunity identification 

through: 

• Trend detection algorithms analyzing market data, 

consumer sentiment, or technological signals. 

• Scenario simulations exploring the impact of 

alternative strategies. 

• Innovation management platforms that collect 

ideas from employees or customers. 

• Benchmarking systems comparing organizational 
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performance to industry standards. 

 

 

Figure 7. Dynamic Relationship between Risks and 

Opportunities in Digital Management 

 

• Geospatial analytics revealing regional market gaps 

or resource advantages. 
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For example, a manufacturing firm might use IoT data to 

predict equipment performance and discover opportunities for 

efficiency improvement. A venture fund could analyze startup 

ecosystems using AI to identify promising investment niches. 

Opportunity and risk are interlinked – the same volatility 

that creates uncertainty may also create openings for innovation 

and competitive differentiation. 

Artificial Intelligence and Machine Learning in Risk 

Analysis 

Artificial intelligence (AI) represents a transformative 

force in risk and opportunity analysis. 

Machine learning (ML) models can process unstructured 

data – text, images, voice – and detect subtle patterns beyond 

human perception. 

Applications include: 

• Credit scoring using behavioral and transactional 

data. 

• Fraud detection through anomaly detection 

algorithms. 

• Supply chain risk monitoring via predictive 

logistics models. 

• Market forecasting using deep learning networks. 
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• Cybersecurity analytics identifying abnormal 

access patterns or insider threats. 

AI systems continuously learn from new data, improving 

accuracy over time. Their ability to recognize weak signals 

allows organizations to react before risks materialize or 

competitors notice opportunities. 

However, ethical considerations – transparency, fairness, 

and accountability – must guide the use of AI in decision-making. 

Bias or opaque algorithms can create new risks even as they 

manage others. 

Cloud and Collaborative Platforms 

Cloud technologies have democratized access to risk 

analysis tools. Platforms like Microsoft Azure, AWS RiskLens, 

and IBM OpenPages enable real-time data sharing, 

computational scalability, and integration with enterprise 

systems. 

Cloud-based solutions facilitate collaborative risk 

governance – allowing stakeholders from finance, operations, 

and IT to analyze data together and coordinate mitigation actions. 

They also support compliance management by automatically 

documenting controls and audits in secure, traceable 

environments. 
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In opportunity identification, cloud computing enables 

global data collaboration – for instance, cross-border research 

networks analyzing innovation trends or climate investment 

opportunities. 

Information Security as a Component of Risk 

Management 

No discussion of IT-based risk management can ignore 

cybersecurity. 

Information systems themselves are vulnerable assets, and their 

protection is both a technological and strategic priority. 

Information security frameworks (ISO/IEC 27001, NIST 

Cybersecurity Framework) integrate directly with risk 

management processes, identifying vulnerabilities, assessing 

threats, and implementing control measures. 

Security analytics, intrusion detection systems, and 

automated patch management platforms exemplify how IT 

protects itself – using data to defend data. 

Thus, IT functions as both the subject and object of risk 

management. 

Case Example: Risk and Opportunity Management in 

Investment Analytics 

Consider a Ukrainian investment company adopting a 
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cloud-based decision-support platform. The system collects data 

from stock markets, news feeds, and regulatory sources. Machine 

learning models identify volatility clusters that represent 

financial risks. At the same time, sentiment analysis of news 

articles detects potential growth sectors, highlighting investment 

opportunities. 

The platform generates real-time dashboards for fund 

managers and risk officers, allowing quick strategic response. 

As a result, the company achieves greater resilience and 

foresight – transforming uncertainty into competitive advantage. 

Integrating IT-Based Risk Management with Strategic 

Planning 

The integration of IT-driven risk analysis into strategic 

planning allows organizations to align operational decisions with 

long-term objectives. 

Key mechanisms include: 

• Linking risk indicators with performance metrics 

(e.g., Balanced Scorecard integration). 

• Embedding predictive analytics into budgeting and 

resource allocation. 

• Using scenario modeling to test strategic alternatives 

under uncertainty. 
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• Maintaining a digital knowledge base of lessons 

learned and risk events. 

This integration transforms risk management from a 

control function into a source of strategic intelligence. 

Conclusion 

The use of Information Technology for analyzing risks and 

identifying opportunities has fundamentally reshaped modern 

management. 

It has moved decision-making from intuition to evidence, 

from reaction to prediction, and from control to innovation. 

By combining data analytics, artificial intelligence, and 

integrated information systems, organizations can foresee 

challenges, mitigate threats, and uncover new paths for growth. 

In investment management, this technological capability is 

not optional – it defines the difference between success and 

failure in volatile markets. 

Ultimately, IT-based risk and opportunity analysis 

embodies the philosophy of intelligent management: using data 

not just to survive uncertainty, but to master it. 

Questions for Self-Assessment 

1. Explain the relationship between risk and 

opportunity in digital management. 



84 
 

2. How does IT support each stage of the risk 

management process? 

3. Discuss the role of data in risk analysis and decision-

making. 

4. How does AI enhance predictive risk analysis in 

investment management? 

5. Identify major IT tools used for enterprise risk and 

opportunity management. 

6. How does cloud computing facilitate collaborative 

risk governance? 

7. In what ways can IT transform risk management 

from reactive to proactive? 

8. Describe how cybersecurity relates to IT-based risk 

management. 

9. Discuss ethical issues arising from AI use in risk 

evaluation. 

10. Provide an example of IT-based risk and opportunity 

management in a Ukrainian investment company. 

Key Terms 

Risk, Opportunity, Enterprise Risk Management (ERM), 

Business Intelligence (BI), Predictive Analytics, Artificial 

Intelligence (AI), Machine Learning (ML), Decision Support 
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System (DSS), Cloud Computing, Cybersecurity, Big Data, Data 

Governance, Digital Transformation. 
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TOPIC 6. ORGANIZATION OF WORK IN A 

PROJECT 

 

Introduction 

The success of any informatization project depends not 

only on technology or investment but also on how the work is 

organized. Information system development is inherently 

multidisciplinary – involving management, engineering, design, 

and user collaboration. Thus, organization becomes the unifying 

framework that ensures coordination, efficiency, and 

accountability. 

Informatization projects differ from traditional 

construction or manufacturing projects. Their outcomes are 

intangible, requirements evolve rapidly, and team structures must 

remain flexible. Consequently, the organization of work must 

reflect both discipline and adaptability, balancing structured 

management processes with creative problem-solving. 

This lecture explores the principles, methods, and 

structures that define effective organization of work in 

informatization projects – from planning and team formation to 

coordination, communication, and quality assurance. 
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By the end, students will understand how organizational 

models, digital tools, and management methodologies interact to 

create a productive project environment. 

The Nature of Informatization Projects 

An informatization project represents a complex endeavor 

aimed at introducing, integrating, or upgrading information 

technologies within an organization. Its objectives may include 

developing new information systems, digitizing processes, or 

improving data management and decision support. 

These projects are characterized by: 

• Multistage development involving analysis, design, 

implementation, and maintenance. 

• High uncertainty due to rapidly changing 

technologies and user requirements. 

• Interdisciplinary teams combining IT specialists, 

managers, and domain experts. 

• Dependency on organizational culture and 

communication. 

Given these characteristics, work organization must ensure 

both clarity of structure and agility of collaboration. Poorly 

coordinated efforts often lead to delays, budget overruns, or 

technical failure. 
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Objectives of Organizing Work 

The organization of work in informatization projects aims 

to achieve: 

• Clear definition of tasks, roles, and responsibilities. 

• Efficient resource allocation (time, people, budget). 

• Synchronization of parallel activities. 

• Transparency in communication and decision-

making. 

• Continuous control over progress and quality. 

• Motivation and accountability of all participants. 

In other words, organizational structure converts strategic 

plans into coordinated action. It translates abstract project goals 

into concrete workflows and performance expectations. 

Organizational Structures in Informatization Projects 

Various organizational structures can be applied depending 

on the project’s scale, complexity, and management approach. 

Functional Structure 

Under a functional model, work is divided according to 

departments – e.g., programming, analysis, testing, or support. 

Each function has its own manager and specialized tasks. This 

structure suits organizations with established departments and 

stable processes, though it may limit flexibility and cross-team 
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communication. 

Project (Matrix) Structure 

Most informatization projects adopt a matrix structure, 

combining functional expertise with project-based coordination. 

Team members retain links to their departments but report to the 

project manager for task execution. This allows efficient use of 

resources while maintaining professional specialization. 

Matrix organization requires clear communication 

channels to prevent conflicts between functional and project 

managers. 

Agile and Cross-Functional Teams 

Modern informatization projects increasingly favor Agile 

and cross-functional structures. Teams are small, self-organized 

units responsible for delivering incremental results. Each 

iteration (sprint) concludes with a demonstrable output that 

contributes to the evolving information system. 

This approach enhances responsiveness and user 

involvement – particularly relevant in public digital services, 

fintech, and investment platforms. 
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Figure 8. Comparative Overview of Organizational 

Structures in Informatization Projects 

 

Roles and Responsibilities in Informatization Projects 

An effective organization begins with well-defined roles. 

Typical participants include: 

• Project Sponsor or Customer: Provides funding, 

sets strategic goals, and approves deliverables. 

• Project Manager: Coordinates all activities, 

manages scope, time, cost, and quality. 

• System Analyst: Translates business needs into 

technical requirements. 
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• Software Architect: Designs system structure and 

technology stack. 

• Developers and Engineers: Implement system 

components and integrations. 

• Testers and Quality Assurance Specialists: Verify 

system functionality and performance. 

• Database Administrators: Manage data design, 

security, and maintenance. 

• End Users and Trainers: Provide feedback, 

participate in testing, and prepare for system adoption. 

In public-sector informatization, additional stakeholders 

may include government regulators, audit institutions, and 

procurement agencies. 

The organizational chart of an informatization project often 

resembles a hybrid – hierarchical for governance but 

collaborative in execution. 

Planning and Scheduling Work 

The foundation of organized work is clear planning. 

Planning defines the sequence of tasks, dependencies, 

milestones, and resource requirements. 

Tools commonly used: 

• Work Breakdown Structure (WBS) to decompose 
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the project into manageable components. 

• Gantt Charts for scheduling. 

• Network Diagrams (PERT/CPM) to identify 

critical paths. 

• Digital PMIS (Project Management Information 

Systems) for real-time coordination. 

In modern practice, digital tools such as MS Project, Jira, 

Trello, and Asana automate planning and tracking, providing 

transparency across distributed teams. 

Communication and Coordination 

Effective communication is the lifeline of informatization 

projects. 

Given the technical and organizational diversity of participants, 

establishing structured communication processes is essential. 

Communication plans specify: 

• Who reports to whom and at what intervals. 

• How information is documented and shared (emails, 

meetings, dashboards). 

• What escalation paths exist for problem resolution. 

PMIS platforms integrate communication tools directly 

into workflows, ensuring that every change or decision is visible 

to stakeholders. 
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In Agile contexts, daily stand-ups, sprint reviews, and 

retrospectives serve as communication anchors. 

Resource Management 

Organizing work also involves managing resources – 

human, financial, and technological. 

Human resources: 

Selecting the right mix of skills, experience, and 

interpersonal compatibility. Balanced teams include analysts, 

developers, testers, and managers. 

Financial resources: 

Budgeting involves cost estimation for personnel, software 

licenses, infrastructure, and contingency reserves. 

Technological resources: 

Cloud infrastructure and collaborative tools now play a 

vital role, providing scalability and accessibility. 

Proper resource planning reduces bottlenecks and aligns 

capacity with project goals. 

Quality Assurance and Control 

Organizing work requires continuous quality monitoring. 

Quality assurance ensures that deliverables meet specifications 

and satisfy user requirements. 

Typical quality activities: 
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• Code review and peer testing. 

• Automated performance testing. 

• Configuration management. 

• Change request validation. 

• Compliance audits with ISO/IEC standards (e.g., 

ISO/IEC 25010, ISO/IEC 90003). 

Quality control must be embedded in every stage – from 

requirements definition to deployment and maintenance. This 

approach, known as built-in quality, prevents costly rework. 

Knowledge and Documentation Management 

Knowledge management transforms project experience 

into institutional memory. Well-organized documentation 

provides continuity when staff changes occur and serves as 

evidence during audits or certification. 

Key documentation elements: 

• Requirements and design specifications. 

• Meeting minutes and change logs. 

• Test cases and results. 

• Training manuals and user guides. 

Modern PMIS automatically store documents with version 

control, metadata, and access permissions – ensuring both 

transparency and security. 
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Risk Management in Work Organization 

Effective organization anticipates risks related to 

personnel, schedule, or technology. Examples include: 

• Key staff unavailability. 

• Delays in software delivery. 

• Integration failures. 

• Communication breakdowns. 

Risk registers within PMIS record potential threats, assess 

their likelihood and impact, and define mitigation actions. 

Organizational resilience depends on proactive 

identification and flexible response mechanisms. 

Human Factors and Motivation 

Informatization projects rely heavily on human creativity 

and commitment. Thus, psychological and motivational aspects 

are integral to organization. 

Best practices include: 

• Delegating responsibility to promote ownership. 

• Recognizing achievements. 

• Maintaining open communication and trust. 

• Providing professional development opportunities. 

Agile methodologies institutionalize motivation through 

empowerment and autonomy, turning teams into self-improving 



96 
 

entities. 

Organizational Culture and Change Management 

The introduction of a new information system often 

triggers cultural change. 

Work organization must therefore include mechanisms for 

managing human adaptation – training, communication 

campaigns, and gradual transition to new processes. 

A supportive culture values experimentation, feedback, 

and learning. Change management frameworks (ADKAR, 

Kotter’s 8-Step Model) help guide organizations through 

transformation without disrupting operations. 

Conclusion 

The organization of work in informatization projects 

combines structure and flexibility, management discipline and 

human creativity. 

It transforms abstract goals into coordinated activities, 

ensuring that technical innovation translates into real operational 

improvement. 

Well-organized projects exhibit clear roles, effective 

communication, and transparent control. 

They integrate digital tools, standardized processes, and 

motivated people into one coherent system – capable of 
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delivering high-quality results on time and within budget. 

Ultimately, effective organization is the invisible 

architecture that sustains technological progress. It ensures that 

informatization serves not only as a tool of modernization but 

also as a model of responsible and intelligent collaboration. 

Questions for Self-Assessment 

1. Why is organization of work crucial for 

informatization project success? 

2. Compare functional, matrix, and Agile 

organizational structures in informatization projects. 

3. What are the key roles and responsibilities in an 

informatization project team? 

4. How do communication plans support coordination 

and control in projects? 

5. Discuss the role of PMIS tools in organizing and 

monitoring project work. 

6. How does resource management contribute to 

effective work organization? 

7. Explain how motivation and leadership influence 

team performance in IT projects. 

8. Describe how quality assurance is embedded in work 

organization processes. 
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9. How can knowledge management improve 

continuity and learning in informatization projects? 

10. What are the main challenges of change management 

during informatization? 

Key Terms 

Work Organization, Informatization Project, Matrix 

Structure, Agile Team, Project Management, Communication, 

Coordination, PMIS, Resource Management, Quality Assurance, 

Risk Management, Change Management. 
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TOPIC 7. PLANNING IN INFORMATIZATION 

PROJECT MANAGEMENT 

 

Introduction 

Planning is the cornerstone of successful informatization 

project management. 

No amount of technical expertise or investment can 

compensate for a poorly structured plan. In the context of digital 

transformation, planning acquires new dimensions – it must 

account for rapid technological change, integration with existing 

systems, cybersecurity, and the involvement of multiple 

stakeholders across disciplines. 

An informatization project aims to introduce or improve 
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information systems, processes, and technologies within an 

organization. Such projects are inherently complex: they involve 

multiple dependencies, overlapping tasks, and evolving 

requirements. Effective planning transforms this complexity into 

an ordered sequence of actions aligned with strategic goals. 

Planning is both a science and an art. It requires analytical 

rigor, methodological discipline, and creative foresight. A good 

plan does not merely describe what must be done; it provides a 

vision of how to get there efficiently, predictably, and 

collaboratively. 

This lecture explores the principles, methods, and tools of 

planning in informatization project management. It also 

examines how information technologies – particularly Project 

Management Information Systems (PMIS) – support planning 

processes and ensure adaptability in uncertain environments. 

The Role of Planning in Informatization Projects 

Planning is the process of defining objectives, identifying 

activities, estimating resources, and establishing schedules to 

guide project execution. 

In informatization projects, planning plays a dual role: it 

ensures technical feasibility and managerial coherence. 

The goals of planning include: 
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• Aligning project activities with organizational 

strategy. 

• Clarifying scope, deliverables, and milestones. 

• Anticipating risks and allocating resources 

accordingly. 

• Coordinating team efforts and stakeholder 

expectations. 

• Establishing measurable performance indicators. 

Without proper planning, informatization projects are 

vulnerable to scope creep, budget overruns, missed deadlines, 

and quality issues. 

Planning acts as a bridge between strategy and 

execution, transforming abstract digital ambitions into 

achievable, measurable outcomes. 

Principles of Effective Planning 

Several key principles define successful planning in 

informatization projects: 

Systematic Approach. 

Planning must encompass all project dimensions – scope, 

time, cost, quality, human resources, risk, communication, and 

integration. These are interdependent components of the project 

management system defined in the PMBOK framework. 
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Iterative Refinement. 

Informatization projects rarely follow a strictly linear path. 

Planning is continuous and adaptive – each stage revises previous 

assumptions based on feedback and new data. 

Participation and Collaboration. 

Plans developed with input from all stakeholders 

(managers, users, developers) ensure ownership and 

commitment. 

Data-Driven Decision-Making. 

IT-based planning relies on metrics, analytics, and 

simulation tools to forecast and optimize outcomes. 

Transparency and Traceability. 

Every planning decision should be documented and 

justified. Digital tools enable real-time visibility of schedules, 

budgets, and progress. 

Flexibility. 

Plans must allow modification as technologies evolve or 

requirements change. Agile planning methods exemplify this 

adaptability. 

Stages of Planning in Informatization Project 

Management 

The planning process typically includes several 
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interrelated stages: 

Defining Project Scope 

Scope planning determines what the project will deliver 

and what lies outside its boundaries. 

For informatization projects, scope includes: 

• System functions and features. 

• Integration requirements with existing systems. 

• Hardware and software components. 

• Training, support, and documentation. 

A Project Charter or Scope Statement formalizes these 

definitions and serves as the reference point for subsequent 

planning. 

Work Breakdown Structure (WBS) 

The WBS decomposes the project into smaller, 

manageable tasks and sub-tasks. 

For example, the development of a new information system 

may be divided into: 

• Requirement analysis 

• System design 

• Development 

• Testing 

• Deployment 
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• Training 

Each element of the WBS becomes a basis for estimating 

time, cost, and resource needs. 

Scheduling and Time Management 

Once tasks are identified, they must be sequenced logically 

and assigned durations. Techniques such as Gantt charts, 

Critical Path Method (CPM), and Program Evaluation and 

Review Technique (PERT) are used to determine dependencies 

and identify the most time-sensitive activities. 

Informatization projects often employ iterative or 

incremental scheduling (e.g., sprint planning in Agile) to 

maintain flexibility while ensuring progress. 

Resource and Cost Estimation 

Estimating resource requirements – human, financial, and 

technical – is critical. 

Tools like parametric estimation, analogous estimation, 

and bottom-up estimation are used to calculate costs. 

Modern PMIS automate these calculations, providing 

dashboards that visualize resource usage and financial 

projections. 

Risk and Quality Planning 

Every informatization plan must integrate risk 
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management and quality assurance from the outset. 

Risk planning identifies potential threats (e.g., integration 

failures, cyber risks, user resistance) and develops mitigation 

strategies. 

Quality planning defines performance metrics, acceptance 

criteria, and compliance with standards (ISO/IEC 25010, ISO 

9001). 

Communication and Stakeholder Planning 

Information flow determines the success of execution. 

Communication plans specify: 

• Reporting formats and frequencies. 

• Decision-making hierarchies. 

• Tools used for collaboration (e.g., Slack, Teams, 

Jira). 

Stakeholder engagement plans identify all affected parties 

and outline how their expectations will be managed. 
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Figure 9. Core Components of Planning in 

Informatization Project Management 

 

Information Technology Tools for Planning 

Modern planning is inseparable from information 

technologies. 

Digital tools not only facilitate documentation but also enable 

simulation, monitoring, and collaboration in real time. 

Key categories include: 
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Project Management Information Systems (PMIS): 

Applications like Microsoft Project, Primavera, and 

Smartsheet automate scheduling, budgeting, and tracking. 

They integrate resource allocation and critical path 

analysis. 

Collaboration Platforms: 

Systems such as Jira, Trello, or Asana provide shared 

workspaces where teams coordinate tasks, track progress, and 

communicate updates. 

Data Analytics and Forecasting Tools: 

Predictive analytics platforms assess trends and resource 

consumption, improving estimation accuracy. 

Enterprise Resource Planning (ERP) Integration: 

Linking planning systems with ERP ensures 

synchronization between project budgets and organizational 

financial systems. 

Cloud-Based Planning: 

Cloud environments enable distributed teams to work 

collaboratively, ensuring consistency and accessibility of data. 

Through these technologies, planning evolves from a static 

document into a living digital process that reflects the project’s 

dynamic nature. 
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Agile and Adaptive Planning Approaches 

Traditional planning assumes predictability. However, 

informatization projects often face evolving requirements. 

Agile methodologies introduce adaptive planning – where 

flexibility, feedback, and iteration are prioritized over rigid 

schedules. 

Key Agile planning techniques: 

• Product Backlog and Sprint Planning in Scrum. 

• Kanban boards for workflow visualization. 

• Velocity tracking for estimating team capacity. 

• Incremental delivery to ensure constant user 

feedback. 

In Agile projects, planning is continuous and collaborative 

– a roadmap rather than a fixed contract. 

Hybrid models combine predictive (Waterfall) and 

adaptive (Agile) planning, particularly in large-scale public 

informatization projects, where regulatory frameworks demand 

structure but innovation requires agility. 

Integration of Planning with PMIS 

Within a Project Management Information System, 

planning is not an isolated activity but the foundation of all 

modules – execution, monitoring, control, and closure. 
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PMIS integrates: 

• Task scheduling (Gantt/CPM). 

• Resource assignment. 

• Risk tracking and issue management. 

• Budget and cost control. 

• Reporting and performance analytics. 

Automated alerts and dashboards help managers identify 

deviations early and take corrective action, transforming 

planning from a theoretical exercise into a continuous 

management function. 

 

Figure 10. Digital Planning Workflow Supported by 

Project Management Information Systems (PMIS) 
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Monitoring and Control as Extensions of Planning 

Planning does not end when execution begins. 

Monitoring ensures that the project remains aligned with 

the plan. Control processes use data from PMIS to compare 

actual performance with planned baselines, producing indicators 

such as: 

• Schedule variance (SV) 

• Cost variance (CV) 

• Performance indices (SPI, CPI) 

Continuous comparison allows for timely corrections – 

updating schedules, reallocating resources, or revising forecasts. 

Thus, planning and control form a closed feedback loop 

essential to adaptive project management. 

Challenges in Planning Informatization Projects 

Despite advances in technology, several challenges persist: 

• Frequent scope changes due to shifting 

requirements. 

• Incomplete or ambiguous specifications. 

• Underestimation of risks or resource constraints. 

• Insufficient stakeholder engagement. 

• Overreliance on tools without strategic context. 

To overcome these, managers must balance 
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methodological rigor with flexibility, combining structured 

frameworks (PMBOK, ISO/IEC 15288) with human-centered 

communication and leadership. 

Conclusion 

Planning in informatization project management 

represents the intellectual architecture of digital transformation. 

It transforms uncertainty into structure, and complexity 

into coordinated effort. 

An effective plan integrates scope, time, cost, quality, and 

risk management within a unified technological environment. 

It is dynamic – continuously updated through digital tools 

and human collaboration. 

Ultimately, planning ensures that informatization projects 

deliver value, achieve objectives, and sustain progress in the fast-

changing landscape of information technology. 

Questions for Self-Assessment 

1. Why is planning considered the cornerstone of 

informatization project management? 

2. Describe the key principles of effective planning in 

informatization projects. 

3. What is the role of the Work Breakdown Structure 

(WBS) in project planning? 
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4. How do PMIS tools assist in project scheduling and 

cost estimation? 

5. Discuss the advantages of iterative and adaptive 

planning approaches. 

6. How is risk and quality integrated into the planning 

process? 

7. What are the main stages of the planning process 

according to PMBOK? 

8. How does Agile planning differ from traditional 

project planning? 

9. Why must planning remain flexible in digital 

transformation projects? 

10. How do planning and control form a continuous 

feedback loop in project management? 

Key Terms 
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Critical Path Method (CPM), Risk Management, Agile Planning, 

Adaptive Management, Feedback Loop. 
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TOPIC 8. CONTROL IN INFORMATIZATION 

PROJECT MANAGEMENT 

Introduction 

Control represents the dynamic process that ensures 

informatization projects stay aligned with their planned 

objectives. It connects planning with execution and translates 
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data into managerial action. In project management, control does 

not mean authoritarian supervision – it is a continuous, data-

driven process of comparing actual performance with planned 

indicators, identifying deviations, and implementing corrective 

measures. 

In informatization projects, control is especially critical. 

The high complexity of digital systems, frequent technological 

changes, and interdependence between tasks require constant 

monitoring. A single unrecognized deviation – in schedule, 

scope, or quality – can cause cascading failures. 

Modern control relies heavily on information 

technologies: project management systems, analytics 

dashboards, automated reporting, and AI-assisted forecasting. 

Together, they create a digital feedback loop that provides 

transparency and responsiveness. 

This lecture explores the concept, methods, and tools of 

control in informatization project management, emphasizing 

how IT enables objective assessment, proactive decision-making, 

and sustainable project success. 

The Role of Control in Project Management 

Control ensures that what was planned is actually achieved. 

In the project management cycle, control closes the 
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feedback loop: 

• Planning defines the target. 

• Execution performs the work. 

• Control measures performance, identifies gaps, and 

adjusts plans. 

The fundamental purpose of control is to ensure that 

project outcomes – cost, schedule, scope, and quality – remain 

consistent with the baseline established during planning. 

In informatization projects, control also verifies technical 

performance, data security, integration reliability, and user 

satisfaction. 

Thus, control serves as both a managerial and a technical 

function, linking human decisions and system performance in a 

continuous loop of improvement. 

rinciples of Effective Control 

Effective control is guided by a set of interrelated 

principles: 

Objectivity. 

Control must be based on verifiable data, not assumptions 

or opinions. Automated data collection enhances impartiality. 

Timeliness. 

Delays in feedback reduce the effectiveness of corrective 
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actions. Real-time control systems are essential in dynamic 

informatization projects. 

Continuity. 

Control is not a one-time inspection but a continuous 

monitoring process across all project phases. 

Integration. 

Control processes must be embedded in all aspects of 

project management – planning, communication, risk, and 

quality. 

Transparency. 

Results of control activities must be visible to stakeholders, 

promoting accountability and trust. 

Adaptability. 

Control mechanisms should evolve as technologies, teams, 

and environments change. 

These principles transform control from a bureaucratic 

function into a proactive, knowledge-driven management 

process. 

Types of Control in Informatization Projects 

Informatization projects employ several complementary 

types of control: 

Organizational Control. 
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Ensures that roles, responsibilities, and reporting lines are 

functioning effectively. It verifies coordination among project 

participants. 

Technical Control. 

Monitors adherence to system architecture, design 

standards, and performance specifications. Automated testing 

and configuration audits belong here. 

Financial Control. 

Tracks expenditures against budgets, managing cost 

variance and funding flows. 

Schedule Control. 

Assesses progress versus the planned timeline, 

highlighting delays and resource bottlenecks. 

Quality Control. 

Verifies that deliverables meet functional and non-

functional requirements. 

Risk Control. 

Identifies emerging risks, evaluates their probability and 

impact, and ensures mitigation plans are implemented. 

Information Security Control. 

Monitors data integrity, confidentiality, and access control, 

protecting the digital assets involved in the project. 
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Together, these types of control create a comprehensive 

management ecosystem ensuring technical, financial, and 

organizational alignment. 

Control Process in Informatization Project 

Management 

The control process generally includes four key stages: 

Establishing Standards and Baselines. 

Control begins by defining measurable standards – 

schedule baselines, cost baselines, and quality criteria – typically 

set during the planning phase. 

Measuring Actual Performance. 

Data are collected through PMIS dashboards, time logs, 

financial systems, and testing tools. Automation ensures 

accuracy and frequency. 

Comparing Results with Standards. 

Performance indicators (e.g., Schedule Variance, Cost 

Variance) reveal deviations from baselines. 

Taking Corrective Action. 

Managers analyze causes of deviation and apply 

corrections – reassigning resources, revising schedules, or 

updating project scope. 

This cycle repeats continuously, ensuring that 
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informatization projects remain under effective control 

throughout their lifecycle. 

Information Technology Tools for Control 

Information technologies transform project control from 

manual observation to automated analytics. 

Key tools include: 

Project Management Information Systems (PMIS). 

Provide real-time dashboards tracking schedules, budgets, 

and task completion. They automatically calculate performance 

metrics and issue alerts for deviations. 

Business Intelligence (BI) and Analytics Platforms. 

Aggregate project data for visualization and advanced 

analysis. BI systems enable trend detection, risk forecasting, and 

performance benchmarking. 

Earned Value Management (EVM) Tools. 

Integrate cost and schedule control by comparing earned 

value, actual cost, and planned value, producing indicators such 

as CPI (Cost Performance Index) and SPI (Schedule Performance 

Index). 

Automated Testing and QA Platforms. 

Support technical control by continuously verifying system 

functionality, performance, and compliance. 
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Security and Compliance Dashboards. 

Monitor access control, data integrity, and incident 

response for projects handling sensitive information. 

AI and Predictive Control Systems. 

Machine learning models predict schedule slippage, 

resource shortages, or quality issues before they occur. 

Digital tools thus transform control from a static oversight 

function into an intelligent decision-support process. 

Performance Measurement and Indicators 

Measurement is at the heart of control. Informatization 

projects employ both quantitative and qualitative indicators. 

Schedule Indicators: 

• Schedule Variance (SV) = Earned Value – Planned 

Value. 

• Schedule Performance Index (SPI) = EV / PV. 

Cost Indicators: 

• Cost Variance (CV) = EV – Actual Cost. 

• Cost Performance Index (CPI) = EV / AC. 

Quality Indicators: 

• Number of defects found per testing cycle. 

• Compliance with ISO/IEC 25010 standards. 

• User satisfaction scores. 
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Risk Indicators: 

• Number of active high-impact risks. 

• Risk exposure (probability × impact). 

PMIS platforms automatically compute these metrics and 

visualize them as dashboards or trend graphs, allowing managers 

to assess progress at a glance. 

 

Figure 11. Integrated IT Dashboard for Control in 

Informatization Project Management 

 

Control of Quality and Performance 

Quality control ensures that the informatization system 

meets user and technical requirements. 

It involves systematic verification and validation at every 

stage of development. 
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Verification checks whether the system is built correctly 

(according to design). 

Validation confirms that the right system is being built 

(meeting business needs). 

Automated tools assist in continuous testing, code 

inspection, and performance evaluation. 

In complex projects, independent quality audits ensure 

objectivity and adherence to standards. 

Performance control, meanwhile, focuses on ensuring that 

resources are used efficiently and outcomes are achieved within 

constraints. 

Performance metrics can include productivity rates, 

response times, and cost efficiency. 

Risk-Based Control 

Given the uncertainty of digital environments, control must 

be risk-oriented. 

This means focusing attention and resources on areas of 

highest potential impact. 

Risk-based control uses early-warning indicators – such as 

schedule slippage or error accumulation – to trigger preventive 

measures. 

AI-driven analytics can even predict future deviations, 
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allowing managers to act before problems materialize. 

This proactive control approach aligns with modern 

governance frameworks like ISO 31000 (Risk Management) and 

COBIT (IT Governance). 

Human and Organizational Aspects of Control 

Technological systems support control, but people ensure 

its effectiveness. 

Managers interpret data, prioritize corrective actions, and 

maintain team motivation. 

Control must not be perceived as punishment or 

surveillance. It should promote trust, accountability, and 

learning. 

Feedback should be constructive – aimed at improvement 

rather than blame. 

Regular review meetings, transparent reporting, and open 

communication channels create a culture of collaborative 

control, where every participant contributes to maintaining 

standards. 

Automation and AI in Project Control 

Artificial intelligence has revolutionized project control 

mechanisms. 

Predictive analytics and machine learning enable: 
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• Automated anomaly detection (e.g., sudden drops 

in productivity). 

• Predictive scheduling based on historical 

performance. 

• Automated risk scoring from text reports or 

communications. 

• Natural language dashboards enabling managers 

to query data conversationally. 

AI enhances objectivity and speed, freeing managers to 

focus on strategic analysis rather than manual data entry. 

However, algorithmic control must remain transparent and 

auditable to avoid bias and maintain trust. 

Corrective Actions and Continuous Improvement 

The final phase of control involves corrective and 

preventive actions. 

Corrections address immediate deviations (e.g., 

rescheduling tasks), while preventive actions improve processes 

to avoid future issues. 

Continuous improvement frameworks such as PDCA 

(Plan–Do–Check–Act) and Kaizen institutionalize learning 

from each control cycle. 

Informatization projects thus evolve into learning 
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systems, where every project becomes a source of organizational 

growth. 

Conclusion 

Control in informatization project management ensures 

that digital transformation proceeds according to plan, within 

budget, and at the desired quality level. 

It bridges the gap between planning and execution through 

real-time data, analysis, and feedback. 

Modern control is data-centric, technology-enabled, and 

human-driven. 

Through PMIS platforms, BI dashboards, and predictive 

analytics, it becomes continuous and intelligent – not reactive but 

proactive. 

Ultimately, control is not about restriction; it is about 

direction. 

It transforms information into insight, deviations into 

improvements, and complexity into coordinated action. 

Questions for Self-Assessment 

1. Define the concept of control in informatization 

project management. 

2. Describe the main types of control used in 

informatization projects. 
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3. How do PMIS and BI tools enhance project control 

and monitoring? 

4. Explain the principles that make control effective 

and objective. 

5. Discuss the use of Earned Value Management 

(EVM) indicators in control processes. 

6. How does risk-based control improve project 

resilience? 

7. What is the role of automation and AI in predictive 

project control? 

8. How should corrective actions be managed to ensure 

continuous improvement? 

9. Why is transparency important in project control 

systems? 

10. How does control integrate with planning and 

performance measurement in informatization projects? 

Key Terms 

Control, Informatization Project, PMIS, Feedback Loop, 

Earned Value Management (EVM), Schedule Variance (SV), 

Cost Variance (CV), Quality Assurance, Risk-Based Control, BI 

Dashboard, Continuous Improvement, Predictive Analytics. 
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TOPIC 9. INFORMATIZATION PROJECT COST 

MANAGEMENT 

 

Introduction 

Cost management is one of the central pillars of project 

success. 

In informatization projects, effective cost management 

ensures that digital initiatives are not only technically feasible but 

also economically sustainable. 

Every informatization project – whether developing an 

enterprise information system, deploying a cloud-based service, 

or modernizing infrastructure – consumes financial, human, and 

technological resources. Without systematic cost control, even 

the most innovative ideas may fail due to overruns, 

misallocations, or lack of transparency. 

The essence of cost management lies in balancing three 

critical parameters: 

• Achieving project objectives, 

• Optimizing resource use, and 

• Maintaining financial discipline. 

This lecture explores the concepts, methods, and tools used 

to plan, estimate, budget, and control costs in informatization 
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projects. It highlights how modern information technologies – 

particularly Project Management Information Systems 

(PMIS), Business Intelligence (BI) tools, and Enterprise 

Resource Planning (ERP) systems – support these functions. 

The Role of Cost Management in Informatization 

Projects 

Cost management is a continuous process that 

accompanies the entire project lifecycle – from initiation to 

closure. 

Its primary purpose is to ensure that the project can be 

completed within approved budgets while meeting technical and 

quality requirements. 

In informatization projects, cost management serves 

multiple roles: 

• Strategic: Aligning IT expenditures with 

organizational priorities. 

• Managerial: Monitoring resource efficiency and 

return on investment. 

• Operational: Controlling day-to-day spending and 

procurement. 

• Analytical: Evaluating financial performance and 

forecasting future needs. 
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Because informatization involves both tangible (hardware, 

licenses) and intangible (labor, intellectual property, training) 

costs, effective management requires integrating financial and 

technical perspectives. 

Principles of Effective Cost Management 

Sound cost management in informatization projects is built 

upon several guiding principles: 

Comprehensiveness. 

All cost elements – direct and indirect, recurring and one-

time – must be identified. 

Accuracy and Data Integrity. 

Cost estimates should be based on validated data, avoiding 

guesswork or assumptions. 

Traceability. 

Each cost item must be linked to a corresponding task or 

deliverable in the Work Breakdown Structure (WBS). 

Proactivity. 

Cost control is not about reacting to overruns but 

anticipating and preventing them. 

Integration with Other Processes. 

Cost planning must be synchronized with scheduling, risk 

management, and quality assurance. 
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Transparency and Accountability. 

All financial transactions and reports must be auditable, 

ensuring trust among stakeholders. 

These principles form the ethical and methodological 

foundation for managing project finances responsibly. 

Components of Cost Management in Informatization 

Projects 

The process of cost management consists of four 

interrelated components: 

Cost Estimation – predicting the financial resources 

required. 

Budgeting – allocating estimated costs to project tasks. 

Cost Control – monitoring and managing deviations. 

Cost Reporting and Analysis – communicating financial 

performance. 

Each component contributes to a continuous feedback 

cycle that supports decision-making and resource optimization. 

Cost Estimation in Informatization Projects 

Estimation represents the foundation of all financial 

planning. 

Its goal is to determine the approximate monetary value of 

the resources required to complete each project activity. 
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Figure 12. Main Stages of Cost Management in 

Informatization Projects 

 

In informatization, estimation is particularly challenging 

because: 

• Technologies evolve rapidly. 

• Requirements are often uncertain at early stages. 

• Labor costs vary across regions and skill levels. 

Common Estimation Techniques: 

Analogous Estimation (Top-Down). 

Uses data from previous similar projects to predict costs. 

Parametric Estimation. 

Applies statistical models, such as cost per function point 
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or per line of code. 

Bottom-Up Estimation. 

Aggregates detailed cost estimates for each task in the 

WBS. 

Three-Point Estimation. 

Combines optimistic, pessimistic, and most likely 

estimates to produce an expected value. 

Expert Judgment. 

Involves consultation with specialists who have domain 

experience. 

Modern PMIS systems integrate these techniques, enabling 

quick scenario modeling and “what-if” analysis. 

Budgeting and Financial Planning 

Once costs are estimated, they must be structured into a 

project budget – a time-phased allocation of resources linked to 

milestones. 

The project budget serves as a baseline for financial 

control. It specifies: 

• Total authorized expenditures. 

• Cost distribution across tasks, teams, and suppliers. 

• Cash flow over time (monthly, quarterly). 

• Contingency reserves for unforeseen events. 
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Budgeting in informatization projects must also account 

for: 

• Software and hardware procurement. 

• Licensing and subscription fees. 

• Outsourced services or cloud costs. 

• Training, maintenance, and operational support. 

Integrating budgeting with the organization’s accounting 

and ERP systems ensures accuracy and real-time tracking of 

expenditures. 

Information Technology Tools for Cost Management 

Modern cost management is inseparable from IT support. 

Digital tools improve data accuracy, streamline reporting, 

and enhance decision-making. 

Project Management Information Systems (PMIS): 

Modules for cost estimation, budgeting, and Earned Value 

Management (EVM). 

They track actual versus planned expenditures and 

generate financial dashboards. 

Enterprise Resource Planning (ERP) Systems: 

Integrate project financials with corporate accounting, 

procurement, and HR modules. 
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Business Intelligence (BI) and Analytics: 

Visualize cost performance, forecast trends, and detect 

anomalies. 

Cloud-Based Platforms: 

Allow distributed teams to collaborate on budgets and cost 

tracking in real time. 

AI-Driven Financial Tools: 

Use predictive analytics to forecast overruns, optimize 

resource allocation, and detect fraud. 

Through these technologies, informatization projects 

achieve financial transparency and control. 

 

Figure 13. Information Technology Support Structure 

for Cost Management in Informatization Projects 
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Cost Control and Monitoring 

Cost control ensures that actual expenditures remain within 

the approved budget. It requires continuous tracking, variance 

analysis, and corrective action. 

Key Control Activities: 

• Comparing planned and actual costs. 

• Measuring progress using Earned Value 

Management (EVM). 

• Identifying deviations and their causes. 

• Forecasting final project costs (Estimate at 

Completion, EAC). 

Key Indicators in EVM: 

• Cost Variance (CV) = EV – AC 

• Cost Performance Index (CPI) = EV / AC 

• Estimate at Completion (EAC) = BAC / CPI 

A CPI below 1.0 indicates overspending; above 1.0 means 

cost efficiency. 

Modern PMIS tools automate these calculations, providing 

real-time alerts and visual dashboards. 

Financial Risk Management 

Every informatization project faces financial uncertainties: 

• Currency fluctuations. 
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• Unexpected vendor price increases. 

• Licensing or compliance changes. 

• Delays leading to cost escalations. 

Risk management integrates closely with cost control. 

Reserves should be planned for both contingencies 

(known unknowns) and management reserves (unknown 

unknowns). 

Scenario analysis and sensitivity testing help anticipate 

financial exposure. 

Procurement and Contract Management 

Informatization projects frequently involve procurement – 

software, hardware, or consulting services. 

Procurement planning determines: 

• What needs to be purchased. 

• Vendor selection criteria. 

• Contract type (fixed-price, time-and-materials, cost-

reimbursable). 

Contract management ensures supplier performance and 

financial compliance. 

Automation tools track payment schedules, delivery 

milestones, and vendor risk ratings. 
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Reporting and Communication of Financial 

Information 

Transparent reporting ensures accountability and builds 

stakeholder confidence. 

Reports typically include: 

• Cost summaries by phase or deliverable. 

• Trend and forecast charts. 

• Variance explanations and corrective actions. 

Digital dashboards (BI systems) replace static 

spreadsheets, enabling real-time visualization of financial health. 

This supports data-driven governance, where decisions 

are informed by objective analytics. 

Conclusion 

Cost management in informatization project management 

is not simply about controlling expenses – it is about ensuring 

that every financial decision contributes to value creation. 

Modern IT tools have transformed cost management from 

a reactive process into a strategic, predictive discipline. 

By integrating PMIS, ERP, and BI systems, organizations 

gain the ability to manage resources dynamically, anticipate 

overruns, and optimize returns on digital investments. 

Ultimately, cost management defines whether 
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informatization serves as a catalyst for growth – or a burden of 

inefficiency. 

Effective cost control ensures that technology-driven 

transformation remains both innovative and economically viable. 

Questions for Self-Assessment 

1. Explain the importance of cost management in 

informatization projects. 

2. What are the four components of project cost 

management? 

3. Discuss common methods of cost estimation and 

their applicability to IT projects. 

4. How does Earned Value Management (EVM) 

contribute to financial control? 

5. Describe how PMIS and ERP systems support 

budgeting and cost tracking. 

6. What principles ensure transparency and 

accountability in cost management? 

7. How can BI tools improve financial reporting and 

forecasting? 

8. Identify typical financial risks in informatization 

projects and how to mitigate them. 

9. Explain the importance of procurement and contract 
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management in project finance. 

10. How does cost management contribute to the 

sustainability of digital transformation? 

Key Terms 
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TOPIC 10. QUALITY MANAGEMENT OF THE 

INFORMATIZATION PROJECT 

 

Introduction 

Quality management is one of the defining components of 

informatization project success. In modern organizations, the 

quality of an information system determines not only its technical 

reliability but also its strategic value – its ability to support 

decisions, optimize processes, and ensure data integrity. 

Informatization projects are unique: they produce 

intangible outputs, such as software, databases, interfaces, and 

digital processes. The “product” is complex, evolutionary, and 

interdependent. Therefore, quality cannot be inspected at the end 

– it must be built into every phase of the project lifecycle. 
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The purpose of quality management is to ensure that the 

information system meets stakeholder needs, complies with 

standards, and operates efficiently throughout its lifecycle. 

This lecture examines the principles, standards, and 

methodologies of quality management in informatization 

projects, emphasizing the role of information technologies in 

ensuring continuous improvement and compliance with best 

practices. 

The Concept of Quality in Informatization Projects 

In traditional industries, quality is defined as the degree to 

which a product meets specifications. 

In informatization, quality has a broader meaning – it 

encompasses functionality, usability, reliability, performance, 

security, and maintainability. 

International standards (ISO/IEC 25010:2011) identify 

eight primary quality characteristics for information systems: 

• Functionality 

• Performance efficiency 

• Compatibility 

• Usability 

• Reliability 

• Security 
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• Maintainability 

• Portability 

These dimensions reflect both technical excellence and 

user satisfaction. 

A system may be technically perfect yet fail if it does not 

align with business processes or user expectations. Therefore, 

quality management must integrate managerial, organizational, 

and human factors. 

The Role of Quality Management in Informatization 

Projects 

The role of quality management is to establish, maintain, 

and continually improve processes that lead to high-quality 

outcomes. 

In informatization projects, this involves: 

• Defining quality objectives aligned with project 

scope and customer needs. 

• Ensuring compliance with industry standards and 

legal requirements. 

• Monitoring project performance through measurable 

indicators. 

• Preventing defects rather than correcting them after 

delivery. 
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• Institutionalizing continuous improvement as a 

culture. 

Quality management thus serves as both a technical 

discipline and a governance mechanism, ensuring that 

informatization contributes to organizational sustainability. 

Principles of Quality Management 

According to ISO 9001 and modern project management 

methodologies, effective quality management in informatization 

is guided by these principles: 

Customer Focus. 

The ultimate measure of quality is stakeholder satisfaction. 

Leadership and Commitment. 

Management must promote a culture of quality and 

allocate sufficient resources. 

Process Approach. 

Quality is achieved through controlled, documented, and 

repeatable processes. 

Engagement of People. 

All project participants contribute to quality; responsibility 

cannot be isolated to one department. 

Continuous Improvement. 

Every iteration of work should enhance system 
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performance and process maturity. 

Evidence-Based Decision Making. 

Quality decisions should rely on data – metrics, test results, 

and feedback. 

Systemic Thinking. 

Processes, people, and technology form an interconnected 

system; improvement in one area affects the whole. 

These principles transform quality management from a 

control mechanism into a strategic philosophy. 

Quality Management Processes in Informatization 

Projects 

Quality management typically consists of three major 

processes: 

 
Figure 14. Integrated Framework of Quality 

Management in Informatization Projects 
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Quality Planning. 

Defining quality standards, acceptance criteria, and 

metrics. This process produces the Quality Management Plan. 

Quality Assurance. 

Implementing systematic activities to ensure processes 

meet defined standards. It includes peer reviews, audits, and 

compliance checks. 

Quality Control. 

Testing deliverables to confirm that outputs conform to 

requirements. This involves defect detection, corrective actions, 

and validation procedures. 

Each process depends on digital tools – version control 

systems, testing platforms, PMIS dashboards – that ensure 

transparency and traceability. 

Quality Standards and Methodologies 

Several international and national standards guide quality 

management in informatization projects. 

ISO/IEC 25010:2011 – System and Software Quality 

Models 

Defines the characteristics and sub-characteristics of 

system quality. 
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ISO 9001:2015 – Quality Management Systems 

Establishes principles for organization-wide quality 

assurance applicable to IT processes. 

IEEE 730 – Software Quality Assurance Plans 

Provides structure for creating and maintaining software 

quality assurance documentation. 

CMMI (Capability Maturity Model Integration) 

Assesses organizational process maturity, encouraging 

continuous improvement. 

COBIT and ITIL 

Frameworks for governance and service management 

ensuring IT quality in operation. 

In Ukraine, DSTU ISO 9001:2015 and DSTU ISO/IEC 

9126 harmonize with international equivalents, aligning 

informatization projects with global best practices. 

Information Technology Tools for Quality 

Management 

Information technologies themselves are powerful 

enablers of quality management. 

Testing and Automation Tools. 

Platforms such as Selenium, JMeter, or Postman support 

automated testing of software functionality and performance. 
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Defect Tracking Systems. 

Tools like Jira, Redmine, or Bugzilla manage issue 

reporting, prioritization, and resolution tracking. 

Version Control and Configuration Management. 

Systems such as Git or SVN ensure controlled changes, 

preserving code integrity and traceability. 

Continuous Integration/Continuous Deployment 

(CI/CD) Platforms. 

Automate build, test, and deployment processes to detect 

defects early. 

Quality Dashboards and BI Tools. 

Integrate metrics into visual reports for managerial 

oversight. 

Together, these technologies create an ecosystem of digital 

quality management integrated with PMIS and ERP systems. 

Quality Metrics and Key Performance Indicators 

(KPIs) 

Quality must be measurable. Informatization projects 

employ both product quality metrics and process quality 

metrics. 

Product Quality Metrics: 

• Number of defects per module. 
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• Mean time between failures (MTBF). 

• Response time or transaction speed. 

• User satisfaction rating. 

Process Quality Metrics: 

• Percentage of tasks passing quality audits. 

• Defect detection rate (during testing vs. after 

release). 

• Compliance with coding or documentation 

standards. 

• Rate of rework effort. 

Visualization of these KPIs through BI dashboards enables 

managers to assess quality performance continuously and 

objectively. 

Integration of Quality with Project Management 

Quality management cannot exist in isolation; it intersects 

with all other project areas: 

• Planning: Defines quality baselines and acceptance 

criteria. 

• Cost Management: Balances quality requirements 

with available budgets. 

• Risk Management: Identifies quality-related risks 

(e.g., inadequate testing). 
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• Procurement: Ensures suppliers and contractors 

meet quality standards. 

• Human Resources: Promotes a culture of 

excellence and accountability. 

This integration ensures that quality becomes a shared 

responsibility across the entire informatization ecosystem. 

 

Figure 15. Information Technology Architecture 

Supporting Quality Management in Informatization Projects 

Description: 

A layered flow diagram: 

• Bottom Layer: Data sources – Testing logs, issue 

trackers, configuration repositories. 

• Middle Layer: Quality management tools – CI/CD, 

QA dashboards, analytics modules. 

• Top Layer: Decision and Improvement layer – 

Quality Manager, Project Manager, Stakeholders. 



151 
 

Arrows connect all layers vertically, showing data flow 

upward and feedback downward. 

Purpose: 

Demonstrates how IT platforms integrate data, analysis, 

and decision-making to maintain and enhance project quality. 

Quality Assurance in Agile and Traditional 

Environments 

In traditional (Waterfall) models, quality assurance often 

occurs at the end of development. 

In Agile projects, quality is built in from the beginning – 

through continuous testing, peer review, and iterative feedback. 

Key Agile QA practices include: 

• Test-Driven Development (TDD). 

• Continuous Integration pipelines. 

• Sprint retrospectives for process improvement. 

• Definition of Done (DoD) incorporating quality 

criteria. 

Hybrid models combine formal documentation from 

ISO/IEC standards with the flexibility of Agile verification 

cycles – ideal for large-scale informatization initiatives. 

Risk and Quality Interrelation 

Quality risks are those that threaten to compromise 
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performance, usability, or reliability. 

Examples include insufficient testing, unclear 

requirements, or poor documentation. 

Risk management complements quality management by: 

• Identifying quality-related risks early. 

• Assessing potential impacts on user satisfaction and 

system stability. 

• Ensuring preventive actions are implemented (e.g., 

design reviews, code audits). 

Both functions rely on shared data and integrated digital 

tools. 

Human Factors and Quality Culture 

Technology alone cannot guarantee quality; people must 

commit to it. 

A quality-oriented culture values discipline, 

collaboration, and learning. 

Leaders promote quality through: 

• Clear standards and expectations. 

• Recognition of contributions to quality 

improvement. 

• Open communication about errors and lessons 

learned. 
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• Continuous professional training and certification. 

Quality culture transforms the informatization project team 

into a self-correcting, high-performance system. 

Continuous Improvement and Knowledge 

Management 

Quality management is evolutionary. 

Using the PDCA (Plan–Do–Check–Act) model, 

informatization projects institutionalize learning: 

• Plan: Define goals and methods. 

• Do: Implement solutions. 

• Check: Measure performance and analyze results. 

• Act: Apply lessons learned and standardize 

improvements. 

Knowledge management tools (wikis, digital repositories) 

store best practices, checklists, and case studies for reuse in 

future projects. 

Conclusion 

Quality management ensures that informatization projects 

deliver systems that are reliable, efficient, secure, and user-

centered. 

It integrates managerial foresight, technical discipline, and 

digital tools into a unified framework for continuous 
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improvement. 

Modern IT platforms – from testing automation to 

analytics dashboards – make quality measurable and manageable 

in real time. 

However, true quality transcends technology: it reflects the 

organization’s values, leadership, and culture. 

A well-managed informatization project does not simply 

produce software – it creates lasting value through excellence, 

consistency, and trust. 

Questions for Self-Assessment 

1. What does quality mean in the context of 

informatization projects? 

2. Discuss how quality management integrates with the 

project lifecycle. 

3. Describe the three main processes of quality 

management: planning, assurance, and control. 

4. How do international standards (ISO/IEC 25010, 

ISO 9001) define and support IT quality? 

5. Explain how automation tools enhance quality 

assurance and control in informatization projects. 

6. What are key quality metrics and KPIs for evaluating 

information systems? 
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7. How does quality management relate to risk 

management and continuous improvement? 

8. Discuss how Agile methodologies implement built-

in quality practices. 

9. What human factors and organizational culture 

aspects influence quality outcomes? 

10. How can digital tools create a real-time ecosystem of 

quality management? 

Key Terms 

Quality Management, Quality Assurance, Quality Control, 

Quality Planning, ISO/IEC 25010, ISO 9001, Continuous 

Improvement, QA Tools, PDCA, CMMI, Agile Quality, BI 

Dashboards, CI/CD, Quality Metrics. 
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