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Анотація: У дослідженні виконано порівняльний аналіз програмного 

забезпечення (ПЗ) з управління проєктами (УП) та ERP. В результаті 

аналізу виявлено: 1) основні відмінності: стандарти та види діяльності, 

якими вони дозволяють управляти: операційною діяльністю - ERP та 

інвестиційною діяльністю - ПЗ УП; 2) недоліки функціоналу модуля УП 

ERP для управління інвестиційною діяльністю. В рамках концепції Industry 

4.0 вказано на необхідність інтеграції цих двох класів ПЗ для побудови 

інформаційної системи УП як складової частини єдиної інформаційної 

системи для управління всіма видами діяльності металургійного 

підприємства. 
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Ключові слова: ERP, програмне забезпечення, управління проєктами, 

стандарти управління, види діяльності, інтеграція, інформаційна система, 

підприємство 

Annotation: The study performed a comparative analysis of project management 

(PM) software and ERP. The analysis revealed: 1) the main differences: standards 

and types of activities that they allow to manage: operational activities - ERP and 

investment activities - PM software; 2) shortcomings of the functionality of the 

ERP PM module for managing investment activities. Within the framework of the 

Industry 4.0 concept, the need to integrate these two classes of software to build a 

PM information system as a component of a single information system for 

managing all types of metallurgical enterprise activities is indicated. 

Keywords: ERP, project management software, management standards, types of 

activities, integration, project management information system, enterprise 

 

Introduction. 

For the effective implementation of portfolios, programs, projects of the 

investment strategy at metallurgical enterprises of Ukraine, project management (РМ) 

information systems (IS) are implemented. 

In practice, the following are used to manage investment portfolios, programs, 

projects at enterprises: 

1. A PM module from the list of ERP modules. 

2. Specialized PM Software. 

3. An integration solution based on ERP and PM Software. 

IS are built on the basis of information technologies (software and hardware). 

The general characteristics of information systems that can be built on the basis of 

ERP and PM Software include: 

- used to create business-level IS; 

- developed on the basis of modern IT; 
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- automate application standards for managing a certain type of enterprise activity: 

objects, business processes, information models, methods, technological process of 

converting primary information about management objects into an information product 

for making management decisions; 

- provide the personnel of enterprise management organizational structure with 

functions for managing business processes of a certain type of activity in an automated 

mode. 

ERP and PM Software allow you to automate and organize: the functioning of 

business processes, joint work of personnel with information, provide the opportunity for 

personnel to perform functions to manage a certain type of activity. 

ERP and PM Software allow you to automate and organize: the functioning of 

business processes, the joint work of personnel with information, provide personnel with 

the opportunity to perform functions to manage a certain type of activity. 

The purpose of building any information system is to increase the efficiency and 

effectiveness of enterprise activity type that is automated. 

But ERP and PM Software are designed to automate and manage various types of 

activities. ERP is used to manage operational activities (production), and PM Software is 

designed to manage investment activities (activities related to the implementation of 

investment portfolios, programs and projects of the enterprise strategy). 

PMIS is an organizational and technical system in which processes and functions 

for managing investment portfolios, programs and projects of an enterprise are 

implemented and automated based on PM and IT standards [1,2,3]. 

Problem statement. 

Analysis and comparison of ERP and PM Software allows you to:  

1. Reveal the differences between these classes of Software. 

2. Choose an approach to building an effective PMIS at the enterprise. 

Therefore, this study is relevant. 

The main material. 
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The ERP concept has undergone a number of transformations since 1960 to the 

present day. The ERP concept was formulated by the analytical company Gartner Group 

in 1990. 

Here are two of the existing definitions of ERP presented in the American 

Production and Inventory Control Society (APICS) Dictionary [4,5]: 

1. ERP (Enterprise Resources Planning) as an accounting-oriented computer 

information system that assists enterprises to define and plan on the resources required 

during the operation process of purchase, production, distribution, and strategic planning 

to satisfy customers’ orders. It also effectively integrates and manages these resources so 

as to enhance overall performance and reduce costs. 

2. ERP is a framework for organizing, defining, and standardizing the business 

processes necessary to effectively plan and control an organization so the organization 

can use its internal knowledge to seek external advantage. 

The management standards that form the basis of ERP evolved as follows:  

1. Inventory management and control (1960s): Warehouse control. 

2. MRP I (1970s): Bill of product. 

3. MRP II (1980s): Bill of manufacturing process. 

4. ERP (1990): Integrate business activities across organization units. 

5. ERP II (2000s): Enterprise Resource Planning by Internet & Services Oriented 

Architecture (SOA). 

6. Cloud based ERP (2010s): ERP - software as a service model (SaaS model). 

7. Industry 4.0 ERP (2020s): ERP of Industry 4.0 model. 

Let's consider the functionality of ERP using SAP ERP as an example [6]. 

The basic functional modules of SAP ERP are: 1) production planning (PP); 2) 

material management (MM); 3) plant maintenance (PM); 4) controlling (CO); 5) 

financial accounting (FI); 6) quality management (QM); 7) sale & distribution (SD); 8) 

treasury (TR); 9) project system (PS); 10) warehouse management (WM); 11) 

investment management (IM); 12) human resource (HR) [7]. 
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ERP is used to manage constant cyclically repeating business processes 

(operations) of production (operational) activities based on established technologies and 

standards, using similar resources and equipment. 

At the input of production activities are orders from external organizations, 

finances, material resources, personnel and their labor, at the output of production 

activities are repeating production cycles, manufactured products, costs of production, 

financial results and net profit. Upon achieving the goal in the planning period, 

production activities do not stop, they receive a new goal and are carried out again. 

Management of production activities is carried out using the above modules. 

The results of production activities allow maintaining (7-11): 

- functioning of the organization over a long period; 

- the business environment of the enterprise and create conditions for the 

implementation of portfolios, programs, projects. 

PM Software is based on portfolio, program and project management standards. 

Portfolio, program and project management standards allow: 

- to form a portfolio (or program) in the form of an enterprise strategic projects list 

based on the criteria of effectiveness, efficiency, business value and competitive 

advantages; 

- to manage real investments that are made in the implementation of projects to obtain 

the planned result, effect, value and achieve the organization strategic goals [3,12]. 

Having gone through a number of transformations and stages of development, PM 

as a scientific discipline has become a recognized methodology for managing the 

strategy of enterprise development [3, 12-14]. 

The main and recognized PM standards worldwide have become the PMI 

standards: 

1. The standard for project management and a guide to the project management 

body of knowledge (PMBOK guide). 

2. The standard for program management. 

3. The Standard for portfolio management. 
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Therefore, since 1956, PM Software has undergone a transformation from 

Software for detailed planning and project management to Software for managing an 

enterprise-level project portfolio [1, 12-14]: 

- Enterprise Project Management (EPM); 

- Enterprise Project Portfolio Management (EPPM); 

- Project Portfolio Management (PPM). 

The concept of the PPM software market was also introduced by Gartner in 2002 [15]. 

PPM software (Tools, Solution) integrates the functionality of portfolio 

management and PM. 

Let's consider the main modules and functionality of PPM software using the 

example of one of the leaders in the PPM software market - Microsoft Corporation. 

Microsoft Corporation has developed comprehensive EPM class software that can 

be used in the form of two models: 1) the Software as a Product (SaaP) model; 2) SaaS 

model. 

Microsoft Enterprise Project Management (EPM) Solution (SaaP model) includes 

the following main modules:  

1. Microsoft Project Server (software for strategic portfolio management, 

integrates project management and portfolio management functions into a single 

information model of business processes). 

2. Microsoft SharePoint Server (software for collaboration and exchange of 

project information for all participants in the enterprise portfolio projects). 

3. Microsoft Project Professional (software for project management). 

Microsoft Project Online Solution (SaaS model), like Microsoft EPM, is designed 

for project portfolio management and includes the following main modules:  

1. Microsoft Project for Web. 

2. Microsoft Project PWA. 

3. Microsoft Project Planner. 

Microsoft EPM solution enables enterprises to perform the following functions 

[16-17]: 
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1. Demand management. 

2. Portfolio selection and analytics. 

3. Resource management. 

4. Schedule management. 

5. Financial management. 

6. Time and task management. 

7. Team collaboration. 

8. Issues and risk management. 

9. Business intelligence and reporting. 

10. Program management. 

Main processes and controlled parameters in PMI standards [10, 11, 18]: 

1. Portfolio management. Processes: Initiation, Planning, Execution, Optimization, 

Monitor and Control. Managed portfolio parameters: Strategy, Governance, Capacity 

and Capability, Stakeholder Engagement, Value, Risk 

2. Program management. Program activities: Program Integration Management 

(Integration Management Activities, Mapping of the Program Life Cycle to Program 

Activities); Program Definition Phase Activities (Program Formulation Activities, 

Program Planning Phase Activities); Program Delivery Phase Activities (Program: 

Delivery, Performance, Benefits Sustainment and Program Transition, Change, 

Communications, Financial, Information, Procurement, Quality Assurance and Control, 

Resource, Risk, Schedule and Scope Management); Program Closure Phase Activities 

(Program: Closeout, Financial Closure, Information Archiving and Transition, 

Procurement Closure, Resource Transition, Risk Management Transition. Controlled 

program parameters (performance domains): Program Management Performance 

Domain: Definitions; Program Management Performance Domain Interactions; Strategic 

Alignment, Benefits Management, Stakeholder Engagement, Governance Framework, 

Collaboration, Life Cycle Management. 
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3. Project management. Processes: Initiating, Planning, Executing, Monitoring and 

Controlling, Closing. Controlled parameters: Integration, Scope, Schedule, Cost, 

Quality, Resources, Communications, Risk, Procurement, Stakeholders. 

Portfolio management involves the following actions: 

1. Portfolio definition based on enterprise strategy: collection, grouping, 

evaluation, selection, prioritization and ranking of projects and initiatives according to 

strategy requirements and criteria; inclusion of projects in the portfolio; strategic 

portfolio optimization; Initiation of projects (programs) in the portfolio. 

2. Monitoring and managing the results, effect and value of the portfolio: 

- reporting, analysis, evaluation, verification of the managed parameters of the 

projects included in the portfolio for compliance with the requirements of the strategy; 

- change management, modeling of further project implementation (what-if 

analysis), optimization of the project portfolio and its value, strategic alignment of the 

composition of projects in the portfolio; 

- making decisions on project financing. 

For the implementation of portfolios, programs, projects, management processes 

are used that are defined in the relevant PMI standards. 

In this case, at the input of the portfolio, program, project management processes 

is the strategy (goals, investments, resources, strategic plan, external constraints), at the 

output is the result, effect, value (new assets, products, technologies, knowledge, 

competitive advantages). Portfolios, programs, projects are undertaken to make changes 

(additions) to operational activities and achieve sustainable long-term results. 

Portfolio, program, project management activities are temporary and do not repeat 

over time; have limited resources, are associated with risk, are aimed at achieving the 

strategic goals of portfolios, programs, projects and end after they are achieved; are 

associated with the creation of a unique result, product, services. 

Project results are transferred for further use (operation) in the sphere of 

operational activities, where they are included in the number of recurring standard 
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operations, receive the status of permanent business processes and are provided with 

long-term support. 

ERP and PM Software within the concept of Industry 4.0 are considered as a 

component of a single IS of a digital enterprise [6, 14]. 

ERP and PM Software can be implemented and applied at an enterprise in the 

form of three models: SaaS, SaaP (on-premis) and gibrid. 

The completeness of software functions depends on the completeness of the 

mathematical implementation of special management standards. 

The software allows you to effectively solve management problems if the 

mathematical models of business processes, methods and algorithms comply with the 

current management standards in the applied field of knowledge. 

Therefore, various analytical companies study the functionality of the software 

and determine the rating of the software functionality's compliance with the 

requirements of management standards and the requirements of enterprises (users). 

In practice, PM Software is used to build PMIS in world practice. PM Software is 

developed based on the standards of the scientific discipline of PM and is used to 

manage investment portfolios, programs, projects [1, 2]. 

ERP includes a PM module. The PM module was developed as a market 

alternative to PM Software to expand the basic functionality of ERP production 

management. 

But the functionality of the PM module in ERP is inferior to PM Software in the 

completeness of the implementation of PPM functions. 

The ERP PM module has shortcomings in the completeness of the following PPM 

functions: portfolio management, drawing up a detailed project plan and its optimization, 

joint work with project information, change and risk management, reporting. 

Therefore, at enterprises for managing all types of activities (operational, 

financial, investment), ERP and PM Software are integrated into a single enterprise 

management IS. This allows you to create a single resource database, distribute and keep 
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records of resource costs, create consolidated reporting on all types of enterprise 

activities. 

In the integrated IS, PMIS is based on PM Software and the ERP PM module. PM 

Software is connected to ERP by a single data model (and processes) and exchanges 

project information with ERP through the PM module. 

At the same time, ERP is assigned the following functions: providing projects 

with data on resources, equipment; determining the budget and accounting for project 

costs; generating reports on all types of activities. PM Software is used to perform PPM 

functions. 

The problem of integrating PM Software and ERP was covered in detail in [1]. 

Conclusions: 

1. ERP and PM Software are software for supporting various types of enterprise 

activities: respectively: operational activities (these are cyclically repeating processes for 

obtaining standard products) and investment activities in the form of portfolios, 

programs, projects (one-time initiatives limited in time, resources; associated with risk 

and the creation of unique results and value). 

2. All types of activities are linked by their results and are important for the 

enterprise. The results of each type of activity (operational, financial, investment) 

ensure: mutual support in the overall result of the enterprise, effective functioning and 

development of the enterprise in the long term. Therefore, each type of activity requires 

appropriate software to support their business management processes and ensure their 

effective functioning at the enterprise. 

3. ERP and PM Software are based on management standards for various types of 

activities that have historically developed independently of each other. 

4. The completeness of the functionality of ERP and PM Software depends on the 

completeness of the implementation of applied management standards (information 

models of business processes, methods, techniques). Therefore, in the ERP and PPM 

markets, software from different manufacturers has different ratings and levels of 

leadership (compliance with management standards and user requirements). 
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5. The definition of the ERP and PM Software markets was introduced by the 

analytical company Gartner in 1990 and 2002, respectively. 

6. To manage investment portfolios, programs, and projects, enterprises can use: 

1) a PM module from the list of ERP modules; 2) PM software; 2) an integration 

solution based on ERP and PM Software. 

7. Currently, ERP includes a project management module. This module was 

developed as a market alternative to PM Software to expand the basic functionality of 

ERP. But the functionality of the project management module in ERP is inferior to PM 

Software in the completeness of the following PPM functions: portfolio management, 

drawing up a detailed project plan and its optimization, joint work with project 

information, change and risk management, reporting. 

8. Therefore, at enterprises, PMIS is created based on the integration of ERP and 

PM Software, which are linked by a single data model (and processes) and exchange 

project information through the ERP PM module.  

9. Within the framework of the Industry 4.0 concept, the integration of ERP and 

PM Software allows for the creation of a single enterprise IS for managing all types of 

activities, in which both software performs functions according to its management 

standards. 
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