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“Business value in projects refers to the 

benefit that the results of a specific project 

provide to its stakeholders. The benefit from 

projects may be tangible, intangible, or both”
1
. 

“An important goal of SCM has always been 

building new capabilities of participating 

companies that will enable them to have an 

advantage over their competitors”
2
. 

 

INTRODUCTION 

The current stage of project and program management development is 

characterized by the following trends
3
: 

– the reduction of the product life cycle of the project; 

– digitalization of all processes, transition from offline to online mode; 

– globalization of markets, innovative development of competitors and 

the inability of national companies to withstand such pressure; 

– agile-transformation and projectization of business. So, according to 

the job search site Glassdoor
4
, the most desired profession is a project 

manager, then a business analyst, data researcher, and software developer. 

Odessa National Maritime University has been tracking the trends of 

interest for project manager profession since 2001, and has been training 

Masters in an educational and professional program (EPP) “Project 

Management”. The purpose of this EPP under 073 specialty “Management” is 

to train a new generation of highly skilled managers that meet the dynamic 

changing requirements of the modern job market and international level of 
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vocational education; managers who obtain modern methods of effective 

management, strategic thinking, systematic notion, knowledge, and skills in 

the field of project management (PM), with taking into account the specifics of 

maritime transport
5, 6, 7, 8

. Currently, the University has a degree system of 

training in this specialty, which includes the training of specialists from 

bachelor to research staff in graduate and doctoral studies. The Department of 

“Logistics Systems and Projects Management” constantly monitors the 

requirements of the job market for new professions, which is reflected in the 

educational process and researches of the department. 

PM is a field of activity that requires not only professional competencies 

(knowledge, skills, and practical abilities), but also certain personal qualities 

(motives, values, and beliefs). International Project Management Association 

(IPMA), given the experience of national associations of different countries, 

has developed a competency evaluation for project managers and executives 

certification
9
. The competency model “Eye” includes technical, behavioral, 

and contextual components
10

. The IPMA Individual Competence Guide 

(ICB4) describes how different elements of competence can be interpreted in 

Agile environment. There are three areas of competence: perspective, people, 

and practice, each of which includes a number of elements of competence,  

a total of 29. 

Turning to the Classifier of Professions of Ukraine
11

, one can see that it 

doesn’t display all current positions. In the search of the word “Project”, 
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Classifier provides senior architect, senior designer, senior engineer, senior 

constructor, etc., but those are traditional positions, which derived from the 

definition of “project”, where project implied only drawings, estimates and an 

appropriate set of documentation, which currently does not correspond to 

modern ideas. Under code 1238 there is “Project and programme leader in the 

field of material (immaterial) production”. The classifier includes the position 

of “Manager” of logistics, marketing, consulting services organization, staff, 

regional development, delivery, advertising, with monetary intermediation, 

ICT, etc., but with no relationship to the project. Also, it should be noted that 

the Classifier does not reflect the range of professions based on modern 

knowledge and skills of project management, because the state of professional 

PM activity has a significant impact on the development of Agile environment, 

creating a list of new professions that need detailed consideration. 

 

PROJECT MANAGEMENT AGILE-SPECIALISTS 
In the upcoming years, “the skills needed to do most of the jobs will 

change significantly”, warns the World Economic Forum
12

. According to 

experts, the development of artificial intelligence, technological 

breakthroughs, analytics of large data sets, “cloud” technologies, the 

“Internet of Things” will inevitably lead to the need for professionals who 

will have to learn throughout life. 

Agile specialists or flexible leaders are able to achieve project results with 

available tools and resources, implemented by systemic and strategic thinking, 

as well as ingenuity and situational approach, which allows you to use any 

changes to ensure a project with competitive advantages in dynamic 

environment. At the moment, there is a need for competent Agile specialists 

who must have the ability to constantly develop, have the motivation to adapt 

and grow, which stimulates the project team to these changes. Accordingly, a 

list of competencies of Agile specialists with their detailed description is 

defined
13

. 
We will look at the list of professions that belong to the field of PM. 

Among them are the most important from the point of view of today’s 
positions, such as project manager, project curator, project administrator, 
technical project manager, business development manager, investment 
specialist, HR manager, communications manager, contract manager, PR 
manager, event manager, fundraiser, manager of an Internet project, 
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performance manager, specialist in the promotion of goods and services.  
A special place in this list is occupied by specialists in the design and efficient 
operation of logistics systems and supply chains. These include the following. 

Project Logistics Specialist – ensures timely delivery of various resources 
to the project with minimal costs, forms and optimizes stocks of resources, 
implements logistics of project deliveries. 

Supply and Sales Specialist – plans and controls the transportation of 
resources, selection of suppliers of works, resources, and services in the 
project, organizes procurement and supply of resources, sending orders to 
suppliers, work with customs, insurance, and brokerage companies. 

Specialist in the Design and Management of Supply Chains – manages the 
entire complex of logistics operations in the project, develops logistics 
schemes, reduces logistics costs, manages inventory. 

All over the world, as well as in Ukraine, the number of specialists who are 
opening to new knowledge is increasing. Among the forecasted topical skills: 
systems and strategic thinking, IT-technologies (artificial intelligence), work in 
the conditions of Agile and uncertainty, intersectoral communication, project 
management. The Agile approach includes ideas on the basis of which some 
flexible methods have been developed, for example, Scrum framework, Lean, 
Kanban, 6 sigma, Just in time, etc. These methods came from logistics to project 
activities because, in conditions of fierce competition in the markets of suppliers 
and consumers of resources, the search for new forms of business management 
requires the use of a symbiosis of methods of logistics and project management. 

The potential of logistics and PM is realized in providing: 
‒ material and technical – purchase and delivery of materials, equipment, 

etc.; 
‒ financial – search and attraction of investments; 
‒ information – systematization and accumulation, processing of 

information; 
‒ personnel – the selection of the project team, staff development; 
‒ legal – legal support of the project throughout its lifecycle. 

Supply-sharing methodologies include supply chain management and 

project management
14, 15

. The development of theoretical foundations and 

practical skills of these fields of knowledge makes it possible to obtain a 

synergistic effect in resource provision. Today, dynamic (Agile) supply chains 
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have become increasingly popular, the essence of which is to increase the level 

of service by increasing the speed of response to consumer inquiries and 

flexibility in excess components (high inventory, the presence of distribution 

centers near consumers, etc.) given the uncertainty in the supply chain. 

Management of such supply chains requires a holistic business strategy aimed 

at increasing competitiveness of participating companies in accordance, on the 

one hand, – with customer values, and on the other, – with minimal costs. 

 

LOGISTICS IN PROJECT MANAGEMENT 

The bases of supply chain design 

The issue of determining the composition of logistics functions and 

operations, inventory management strategies in the supply chain (SC) happens 

at the stage of developing a business plan for the project. During the project 

implementation, logistics covers almost the entire range of resource and 

functional support from the processes of initiation to closure. Logistics in the 

PM should be considered more broadly than resource management in the 

project, namely – as a certain strategic concept. The content of this concept is 

reflected in the concept of “project logistics management” – a system-

organized process of managing investment, material, service, financial, 

information flows of the project, which is implemented in a sequence of 

phases, stages and life cycle according to logistics rules through supply chains 

and interaction participants
16

. 

The ability to create an effective SC is an important feature of the 

organization since the SC provides or limits the organization’s 

competitiveness. As competition moves from competition between 

organizations to competition between supply chains, the SC design becomes a 

key source of competitive advantage and a decisive factor in determining the 

efficiency and effectiveness of the entire supply chain
17, 18

. 

For the first time, the phenomenon of the SC control was at a crossroads in 

the late 1990s, when companies realized that the regulations on the SC were 

written in the 1950s
19

, should be adapted for an era of increasing global 

competition. The SC control phenomenon again reached a turning point in the 
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era of Industry 4.0 (Fourth Industrial Revolution), which is associated with the 

rapid development of information technology
20

. 

Organizations such as the Association for Supply Chain Management 

(ASCM), Project Management Institute (PMI), Council of Supply Chain 

Management Professionals (CSCMP), and Operations Management 

Association (APICS) have made significant contributions to the study, 

development of a modern concept, and the implementation of an effective SC. 

As a result of the joint efforts of scientists and practitioners, the supply chain 

capabilities of business structures have expanded from the integration of 

forecasting, planning, and execution of operations to uninterrupted 

management from the beginning to the end of the SC. 

SC design is a complex process by which an organization forms the 

structure and manages the SC in order to ensure the necessary balance between 

inventory, transportation, and production costs. 

SC design can be done in three steps
21

: 

1. Understanding the nature of the needs of the end users of the SC and 

how these needs can be met. 

2. Justification and choice of the SC strategy, taking into account the 

possibility of satisfying the needs of its end users. 

3. Construction of the SC structure. This includes selecting SC partners, 

assigning roles and responsibilities to each participant, deciding how to use SC 

drivers, and determining key performance indicators (KPIs). 

The idea of a balanced solution to production and distribution problems is 

based on a logistic approach. CSCMP defines “logistics” as the “base of the 

SC process that plans, implements and controls the efficient movement and 

storage of goods, services and related information from the point of origin to 

the point of consumption in order to meet customer needs”. Logistic operations 

are important components for the functioning of the SC. Logistics, by 

synchronizing the supply, sales, storage, and delivery processes in the logistics 

systems, performs an integrating function in the SC. Logistic systems design
22

 

is a component of the design of the SC structure. 

The object of control in the logistics system is the material flow, which, for 

example, in the delivery system is presented as cargo. The control object in the 

SC is the material flow, considered in three states – material resources, work in 
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progress, finished products. Strategic business decisions in the supply chain are 

often associated with the implementation of various logistics projects, and 

effective operational management and development projects are integral 

components of management in the SC. 

As is known, PM is a methodology for creating structures and 

predictability from complexity. PM provides unique project requirements for 

the formation of dynamic relationships between supply chain participants 

inside and outside organizations
23

. 

The methodological foundations of logistics, PM, and SC are the basis of 

the concept of supply chain project management. 

Project management in the supply chain is a process that allows you to 

coordinate resources and actions to achieve a specific goal on time, budget, 

and boundaries (APICS). PM in the supply chain creates order and 

predictability among complex and variable requirements. The tactics, 

resources, and changes that must occur become concrete and measurable in 

advance. The same tactics organize communication and behavior in predictable 

terms. PM in the supply chain expands the capabilities of supply chain 

professionals, including forecasting, customer service skills, planning, and risk 

management.  

A successful PM in the supply chain turns ideas into practical endeavors. 

Supply chain project outcomes 

The Project Management Institute’s Guide to the Project Management Body of 

Knowledge (PMBoK) defines project objectives, outcomes, and outputs as follows: 

– Project objectives are quantifiable criteria that must be met for a project 

to be considered successful. Each quantifiable criterion includes an attribute 

(e.g. cost), metric (unit of measure), and is expressed either as a single value or 

range of values. 

– Project outcomes are either tangible or intangible. The examples cited 

by the PMBOK are tangible outcomes such as buildings and roads and 

intangible outcomes such as people who can effectively apply their training. 

– Project deliverables (outputs) are “any measurable, tangible, verifiable 

outcomes, results or items that must be produced to complete a project or a 

part of a project”. 

The project outcome can take the shape of a product, a service, or a 

result
24

. In the multiple organization of the supply chain, products take many 
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forms. The right choice of product, service, or result is important for the supply 

chain project. 

 

Table 1 

Supply chain project outcomes 

Project 

outcome 

type 

Nature of the Outcome Examples 

Result 

Broadest and the longest in terms of 

ability to evaluate achievement 

Useful in defining services and 

products for future deliverables, 

downstream projects, or subprojects 

Most amount of latitude in terms of 

the final product 

“Perfect Order” as defined by 

selected metrics 

Bill of material cost reduction goal 

A goal for gaining new customers in 

an underserved segment 

Services 

Intermediate term 

Probably many paths to produce the 

deliverable 

Amenable to the use of Activity 

Systems in the design 

A new business model for customer 

service 

Developing an “enabling” supply 

chain process 

A new supply chain for a new 

product 

Product 

Shortest term 

Easiest to define when it is complete 

Often support a service or a result 

Least amount of latitude in terms of 

the final product 

A supply chain strategy based on the 

company’s strategic plan 

A collaboration strategy for trading 

partnerships 

A new warehouse 

An implemented supply chain 

information system 

 

Supply chain project life-cycle phases 

Successful project implementation in the supply chain is not an easy 

endeavor. It calls solving a series of tasks to meet stakeholder and client 

requirements; a lot is involved in the process before the project reaches the 

completion phase. In this process knowledge about the project management 

life cycle is essential. No less important point in the supply chain development 

or improvement projects is the strategy implementation process (Fig. 1). 

Phase 1 develops the strategy, including documentation and evaluation, the 

definition of the destination, and identification of gaps and root causes. Phase 2 

implements the strategy, addresses the barriers to improvement. These barriers 

are lack of focus, confusion about technology and costs, motivators, 

boundaries, and slowness due to rigidity. 
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Fig. 1. SCM project life-cycle phases 

 

Phase 3 and 4 are process and systems improvement or sub-projects that 

are short and long term. A short – or long-term frame will depend on the 

company and the pace of change possible. A “short” Phase 3 project is likely 

to require one to two years to complete; the “long” is beyond that horizon. 

Long-term project examples include new facilities and systems
25

. 

A good example of a long-term project in the SC is the ship acquisition 

project. It can be represented as a sequence of six phases. The first phase is the 

preparation of proposals for the formation of requirements for the object and 

the initiation of the project. 

Design is an indispensable element in the process of updating equipment 

and the fleet, in particular. At this stage, the life-cycle (LC) needs to be 

carefully studied. The conditions for the acquisition of ships in the domestic 

and world markets should be compared and evaluated, first of all, in 

connection with the increasing requirements regarding the safety of navigation, 

the protection of human life and the environment, and also consider the 

conjuncture of the freight market. Ship design is carried out by specialized 

design organizations that have the appropriate licenses. Financing of such 
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works is carried out, as a rule, at the expense of the shipping company 

(customer). 

When preparing a proposal for a construction contract, the contractor 

specifies strategic decisions with the customer. The project participants are 

determined, the timing of the project is specified, the schedule is compiled. 

The implemented project goes through all phases of the LC, each of which 

has a wide circle of participants, and the overall level of project efficiency is 

formed under the influence of the management methods used. 

In fig. 2 there is a specified vessel’s life cycle from the perspective of 

different participants in the fleet renewal (replenishment) project
26

. Dashed 

arrows indicate the continuity of the project implementation process since the 

development of the plan begins at the pre-investment stage. It should be noted 

that for the investor, the LC of the project can be completed at various points in 

time, depending on the conditions for paying its arrears of credit debt; a similar 

situation is reflected by several arrows. Such situations can be caused by various 

loan repayment schemes (straight-line, uneven schemes, with the provision of a 

grace period, as well as with the possible early repayment of credit debt). 

Supply chain strategy development 

The strategic nature of cooperation between SC participants is aimed at 

providing quality customer service. Each participant in the SC, regardless of its 

size and production profile, can fulfill its function due to the fact that there are 

customers who are ready to buy its goods or services. Consequently, the SC 

should be structured in such a way as to connect the links that have a direct or 

indirect impact on the final consumer, creating value for the buyer both in 

relation to the product and the entire logistics service. The logistics system 

created by all parts of the SC should be designed in such a way as to take into 

account the results of the market analysis conducted taking into account the 

needs of various customer groups. 

SCs must have their own strategies. If the goal of all efforts is the final 

recipient, then the strategic decisions of the SC include: 

1. The study of demand for a product, product features. 

2. Contractual relations between participants in the SC. 

3. Selection of suppliers, distribution channels, location of warehouse 

space, transportation services, etc. 

4. Inventory management concept. 

5. Identification of key competencies of the SC as a whole and its main 

elements. 

6. Supply chain design and flow chain planning. 

7. Configuring the SC, deciding to “make or buy.” 
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The focus of the SC on the client is most clearly emphasized by the Quick 

Response concept (QR). It consists in determining the demand and quick 

response to its changes, in closer cooperation between the participants of the 

SC in order to provide a high level of customer service at minimal cost. This is 

possible if customers quickly provide their suppliers with the necessary 

information on demand, and suppliers are required to provide quick deliveries, 

offering a high level of service, properly managing inventory, using modern 

logistics technologies, in particular Electronic Data Interchange (EDI). This, 

obviously, requires partnerships in the SC, a shorter time frame, the exchange 

of information (in particular, information about stocks), quality obligations 

(Total Quality Management, TQM), fast transportation and reorganization of 

production operations, as well as reducing the time required to switch 

production. Thanks to better customer service, these operations lead to 

increased supplies and lower costs, bringing benefits to all SC participants. 

The flexibility of supply or, more broadly, the flexibility of suppliers is 

becoming increasingly relevant. This is applied to strategic supply chain 

activities. Thus, the problem lies in the flexibility of individual participants in 

the SC, namely, suppliers and consumers. The flexibility of the entire SC is the 

ability to adapt to changes in market structures and changes in strategy
27

. 

Strategies based on the concepts of Lean Management and Agile 

Management can be helpful in meeting agility requirements. These concepts 

can be applied both to the company and to the entire SC. Lean Management is 

aimed primarily at reducing costs. Such management creates value for the 

client, eliminating all losses, such as stocks of work in progress, production 

losses, assuming fast delivery and no shortage of stocks. 

On the other hand, Agile Management is primarily aimed at quickly 

responding to changes in demand both quantitatively and qualitatively. In this 

case, the strategy of the companies is the perfect end user service. Key features 

of this strategy include flexibility and short delivery times. Agile SC strategies 

are best for differentiated products in the face of changing demand. This 

strategy is the easiest to implement when the total lead time is shorter. 

However, in reality, these two approaches can complement each other, and 

in many cases a hybrid strategy is used that uses both lean and agile SCs – 

“Leagile”
28

. 

Considering the main goals of SC management, we can distinguish the 

following: 
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1. Reducing the overall Lead Time; 

2. Ensuring reliability, the correct frequency of delivery (Tack Time), 

quality and flexibility of supply (Agile Management); 

3. Optimization of inventory levels throughout the supply chain; 

4. Minimization of total costs. 

Inventory optimization means that inventory management cannot be seen 

as an autonomous activity, inventory levels must be flexibly adjusted to 

customer preferences. Minimized total costs for the flow of material resources 

should be compared with the level of delivery service, as this is the main 

compromise of the entire logistics system. 

It should be noted that individual companies in the SC are suppliers and 

consumers at the same time. Each supplier is a customer of another supplier, 

which means that they all must operate in two markets: they are part of the 

sales market as customers, and as suppliers in the procurement sphere. Each 

company in the SC should listen to the signals of the customer market – in this 

case, study the needs of the next link and, having received the necessary 

knowledge, purchase the necessary resources in the market, i.e. from the 

previous link in the SC. 

 

MODELLING OF SUPPLY CHAIN VALUE CREATION 

Indicators of supply chain service quality (Service Level & Fill Rate) 

The main indicators related to the processes of design and organization of 

effective operation of the SC are: 

– Lead Time (𝐿𝑇) – the period from the moment of placing a request for a 

resource to the supplier to the moment of the possibility of outloading to the 

consumer. 

– Planning Time-frame – the term for which a plan or program of action 

is supposed to be implemented. For SC – the period during which the demand 

will be provided with a given level of service after receipt of goods in the 

warehouse. 

– Order Frequency (𝑂𝐹) – the period between the two coming orders. 

– A deficit in inventory management – an event that shows the excess 

demand for a resource over available stock. 

– Weighted Average Cost of Capital (WACC) – the average interest rate 

on all sources of financing the company. 

– Service Level (SL) – an indicator of the quality of SC counterparties. 

The components of the cost of the SC are the service level, logistics costs, 

daily storage costs (Fig. 3)
29

. 

                                                           
29

 Garrison A., Van Gok R. (2010). Logistika. Strategiya upravleniya i konkurirovaniya 

cherez tsepochki postavok. [Logistics. Supply Chain Management and Competition 

Strategy]. Moskow: Delo i Servis. 368 p. [in Russian]. 



294 

To determine the optimal strategy for the design and operation of the SC, it 

is necessary to take into account the economic compromise between the cost of 

resource shortages and the cost of maintaining excess stocks. The key task is to 

determine the service level. 

 

 

Fig. 3. The elements of Supply Chain Cost 

 

There are two main types of the service level: 

1. The service level of the first kind, or cyclical service level (Cycle 

Service Level, CSL) – a statistical measure that reflects the probability (P) that 

during the replenishment cycle (from posting applications to obtaining 

production) there won’t be any shortage of resources. 

𝐶𝑆𝐿 = 𝑃 (𝐷𝑒𝑚𝑎𝑛𝑑≤𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦), 

where 𝐷𝑒𝑚𝑎𝑛𝑑 is for the period for which 𝐶𝑆𝐿 is calculated; 

𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 – the number of stocks at the beginning of the period for which 

𝐶𝑆𝐿 is calculated. 
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Logistics Costs 

Stockout Costs 

Inventory Reach 

Purchase Price of per Day/ 

Price of Goods per unit of 

Sales 

Cost of Capital 

Service Level 

Gross Margin 



295 

2. The service level of the second kind or saturation of demand (Fill Rate, 

FR) – the share of demand that is guaranteed to be covered by available stocks 

during the period of their replenishment: 

𝐹𝑅 = (1 – 𝑙𝑜𝑠𝑡𝐷𝑒𝑚𝑎𝑛𝑑 / 𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝐷𝑒𝑚𝑎𝑛𝑑) • 100 %, 

where  𝑙𝑜𝑠𝑡𝐷𝑒𝑚𝑎𝑛𝑑 – is the forecasted lost demand in physical units; 

𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝐷𝑒𝑚𝑎𝑛𝑑 – is the forecasted demand in physical units. 

The cyclic level of service determines either the probability that there will 

be no deficit within a given time interval or, equivalently, the proportion of 

time intervals without a deficit. The size of the time interval depends on the 

type of inventory management policy. 

The level of saturated demand service shows the share of customer orders 

that were satisfied with available stocks. 

The optimal level of service of the I or II kinds is the level of service at 

which total losses on storage of stocks, losses on write-off of products with the 

expired expiration date, losses from the cash “freezing”, and also losses from 

potential deficit are minimum. Losses from the cash freezing (the cost of 

alternative investments) are determined in the form of an annual interest rate 

on the value of inventories in purchase prices. This percentage is usually 

defined as the current rate on deposits for legal entities that have their own 

funds and the only alternative use is to open a deposit. If there is an 

opportunity to invest in the expansion of a business with a certain rate of 

return, the cost of alternative investments may be recognized as the rate of 

return. If funds are attracted (credit), they can be used to repay the loan, and 

the value of alternative investments is determined as the interest rate on the 

loan. 

Modeling of fixed-order supply chain delivery system under uncertain 

demand 

The specified level of service has a significant impact on the design and 

organization of efficient chain operation. Typically, in order to keep a certain 

level of service, in the modeling of the SC resource management systems are 

used, based on determinism, i.e. accurate determination of management 

conditions, the size of the re-order, as well as the time of its placement and 

inventory level. In this case, when re-ordering, a single re-ordering point is 

determined. In organizing the system of resource supply on market terms, a 

huge role is played by the uncertainty factor, which limits the application of 

deterministic models. In such situations, it is necessary to use other approaches 

that take into account the uncertainty of demand and delivery time. Both of 

these values fluctuate over time and may not be constant and strictly fixed.  

The most common is the probabilistic approach for solving this problem. 

When constructing probabilistic models, it is assumed that demand has the 
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characteristics of standard statistical distributions (normal, Poisson, etc.); such 

models take into account the level of service, i.e. the probability of stock 

shortages during one cycle of replenishment. 

If the level of service is set, then in conditions of uncertainty of demand it 

can be achieved by increasing the level of re-ordering, adding to the average 

demand reserve. In such cases, it is necessary to compensate for the increase in 

the cost of storage of stocks by reducing the cost of their shortage. 

Thus, the main calculated indicators in the simulation of the SC are the size 

of the order, the standard deviation of demand and the duration of the 

functional cycle, the value of the cyclic, and the insurance margin
30, 31, 32

. 

Problems of optimization of work of various links of the SC are solved by 

means of models of the theory of stock management
33

. In the basic model of 

inventory management theory, it is necessary to determine the size of the 

order, which takes into account the ratio of inventory costs and the cost of 

placing orders. The main thing here is not to forget that the average stock is 

equal to half the size of the order. Hence, the larger the batches replenish 

stocks, the greater the average volume of stocks, and hence the annual cost of 

their maintenance. On the other hand, the larger the batches of replenishment, 

the less often you have to place orders, and therefore the lower the total cost of 

placing orders. The optimal size of the order should be such that the total 

annual costs of placing orders and maintaining stocks were the lowest for a 

given sales volume. The main indicators of the model: 

𝑇 – re-order interval (years); 
1

𝑇
= 𝐷/𝑞 – annual number of orders (deliveries); 

С0

𝑇
= 𝐶0 ∙

𝐷

𝑞
 – overhead costs for sales for the year; 

𝑞

2
 – average level of stocks during the year; 

                                                           
30
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 Brodetskiy G. L. (2008). Upravleniye zapasami. [Management of inventory] – 
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Сℎ ∙
𝑞

2
 – annual costs for storage of products. 

The problem of minimizing the total annual costs is represented by 

function СГ(𝑞)on variable q: 

СГ(𝑞) = 𝐶𝑜 ∙
𝐷

𝑞
+ 𝐶ℎ ∙

𝑞

2
→ 𝑚𝑖𝑛                                 (1) 

and/or function 𝐶Г(𝑇) on variable Т: 

СГ(𝑇) = 𝐶𝑜 ∙ 𝑇 + 𝐶ℎ ∙ 𝐷 ∙
𝑇

2
→ 𝑚𝑖𝑛                             (2) 

The condition 
𝜕СГ

𝜕𝑞
= 0 (

𝜕𝐶Г

𝜕𝑇
= 0) allows you to find the optimal value for 

𝑞∗ order. 

Thus, to minimize the total annual costs it is necessary to find: 

1) the economic order quantity (EOQ) that minimizes supply chain total 

costs relating to ordering, receiving, and holding inventory: 

𝐸𝑂𝑄 = 𝑞𝑖 = √2𝐶0 ∙
𝐷

𝐶ℎ𝑖
 , 𝑖 = 1,𝑁                            (3) 

where  Co – cost of placing an order (monetary units per order); 

Chi – holding cost (monetary units); 

D – annual rate of demand (units); 

i – type of product (resource). 

Сℎ𝑖 = 𝑘ℎ ∙ 𝑈𝑖 , where 𝑘ℎ – the share of storage costs per unit value of 

the product, 𝑈𝑖  – the gross value of the product (monetary units / ton); 

2) the optimal value of the duration of the re-order interval – time interval 

T between the moments of submission of the next (neighboring) orders: 

 𝑇𝑖
∗ = √2𝐶0/(𝐷 ∗ 𝐶ℎ𝑖) , 𝑖 = 1,𝑁                               (4) 

If the flow of the SC is multi-item, there are several other calculations of 

the size of the order. Multi-item inventory management models in the SC 

allow us to take into account any number of N types of product (resource) i 

(𝑖 = 1,𝑁), for each of which a stock is planned. The delivery of all products is 

general each time, i.e. all types of analyzed products are presented in the batch, 

in addition, the size of the order for each type of product is different. 

Suppose that the lack of inventory for each product i is unacceptable; 

demand for the product is constant; 𝐷𝑖 – average demand for a single time 

interval; the deliveries are general; 𝑇0 – re-order interval; 
1

𝑇0
 – total number of 

deliveries; 
𝑞𝑖

2
 – average annual level of product i stock. 
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The value of total annual costs is determined by the formula: 

Сг =  𝐶0 ∗ (
1

𝑇
) + ∑ 𝐶ℎ𝑖

𝑁
𝑖=1 ∗ (

𝑞

2
),                              (5) 

for any fixed 𝑇 = 𝑇𝑜 we have 𝑞𝑖 = 𝑇0 ∗ 𝐷𝑖. 
Accounting for the value of each type of product i gives an additional 

term ∑ 𝐶ℎ𝑖
𝑁
𝑖=1 ∗ 𝐷𝑖, which doesn’t depend on 𝑞𝑖, either T or therefore does not 

affect the optimum point of the function of minimizing total costs. 

Let’s reduce the problem of finding the optimal inventory management 

strategy to the problem of minimizing the total costs represented by 

function 𝐶Г(𝑇0) on variable 𝑇0: 

 СГ(Т0) = 𝐶0 ∗ (
1

𝑇0
) +

𝑇0

2
∗ (�⃗⃗� ∗ 𝐶ℎ⃗⃗⃗⃗ )  →  𝑚𝑖𝑛,                 (6) 

where �⃗⃗� = (𝐷1, 𝐷2, … , 𝐷𝑁) – is the vector of annual consumption of products; 

𝐶ℎ⃗⃗⃗⃗ = (𝐶ℎ1, 𝐶ℎ2, … , 𝐶ℎ𝑁) – is the vector of storage tariffs; 

�⃗⃗� ∗ 𝐶ℎ⃗⃗⃗⃗  – scalar product of vectors. 

The first summand in the right part of the presented expression (as a 

function of variable 𝑇0) – is a hyperbola, the second term is a linear function. 

Let us find the optimal value of the interval between total deliveries to 

minimize total annual costs. 

The re-order interval (total) is: 

 𝑇0
∗ = √2𝐶0/(�⃗⃗� ∗ 𝐶ℎ⃗⃗⃗⃗ ) (days).                              (7) 

The economic order quantity (for product i): 

 𝑞𝑖
∗ = 𝐷𝑖 ∗ √2𝐶0/(�⃗⃗� ∗ 𝐶ℎ⃗⃗⃗⃗ ) (days).                           (8) 

According to the type (single-item or multi-item) and options for servicing 

the flow of products (resources), we can distinguish the SC delivery system 

with decentralized and centralized inventory allocation. 

With decentralized inventory allocation, the main indicator that affects the 

level of service is the deviation of the volume of the order (demand) and the 

duration of the order execution cycle (lead time). 

Standard deviation with a combination of random events (booking 

volume and order fulfillment cycle time are exposed to uncertainty) for the 

product i is: 
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𝜎𝐷𝐿𝑇
𝑖 = √𝑇𝑖(𝜎𝐷

𝑖 )
2
+ (𝐷𝑖)

2(𝜎𝐿
𝑖)
2
,                              (9) 

where 𝑇𝑖 – the average duration of the functional cycle of delivery of the i-th 

product (in units of time); 𝐷𝑖- the average demand (in units of demand);  

𝜎𝐷
𝑖  – the standard deviation of the volume of demand for a set unit time 

interval; 𝜎𝐿
𝑖- the standard deviation of the duration of the functional cycle. 

In decentralized customer service, the duration of the functional cycle is 

constant, therefore, 𝜎𝐿
𝑖=0 and, as a consequence: 

 𝜎𝐷𝐿𝑇
𝑖 = √𝑇𝑖  (𝜎𝐷

𝑖 )
2
= 𝜎𝐷

𝑖√𝑇𝑖.                               (10) 

Safety stock (SS): 

𝑆𝑆 = 𝑓𝜎𝐷𝐿𝑇
𝑖 =∑(𝑘𝐶𝑆𝐿

𝑖 ∙ 𝜎𝐷𝐿𝑇
𝑖 )

𝑛

𝑖=1

= 

= ∑ 𝑘𝐶𝑆𝐿
𝑖 (√𝑇𝑖(𝜎𝐷

𝑖 )
2
+ (𝐷𝑖)

2(𝜎𝐿
𝑖)
2
)𝑛

𝑖=1  .                       (11) 

𝑘𝐶𝑆𝐿
𝑖 – the coefficient corresponding to the set value of the service level in 

the supply chain (risk coverage). 

The Total Cycle Stock (TCS), is determined by the formula: 

𝑇𝐶𝑆 =
∑ 𝑞𝑖
𝑛
𝑖=1

2
+ 𝑆𝑆 .                                        (12) 

Designing a centralized maintenance of the flow of stocks is possible in 

the delivery system of the SC, which concentrates the flow of stocks in one 

accumulative-distributing center, performing the function of aggregation of 

stocks and able to serve all the declared demand. Total (aggregate) demand 

(𝐷𝑐), formed by all consumers of services for storage and distribution of stock 

(the flow of stocks is multi-item), subject to the normal law of distribution. 

The nature of product demand can be dependent and independent. 

𝐷𝑐 = ∑ 𝑞𝑖
∗𝑁

𝑖=1 ;                                              (13) 

 𝜎𝐷
𝐶 = √∑ (𝜎𝐷

𝑖 )
2𝑁

𝑖=1 + 2∑ 𝜌𝑖𝑗𝜎𝐷
𝑖 𝜎𝐷

𝑗
𝑖>𝑗 ,                           (14) 

where 𝜌𝑖𝑗 – is the correlation coefficient. 
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If demand is an independent quantity (correlation coefficient 𝜌𝑖𝑗 = 0): 

𝜎𝐷
𝐶 = √∑ (𝜎𝐷

𝑖 )
2𝑁

𝑖=1 ,                                         (15) 

then the duration of the order in the center of consolidation is equal 𝑇𝑐 to 

the standard deviation 𝜎𝑇
С. Demand 𝐷𝐷𝐿𝑇

𝐶  is concentrated in the central node: 

𝜎𝐷𝐿𝑇
𝐶 = √𝑇𝑐(𝜎𝐷

𝐶)2 + (𝐷𝑐)2(𝜎𝑇
𝐶)2.                           (16) 

Assuming that the order execution time (𝑇𝑐) is constant: 

𝜎𝐷𝐿𝑇
𝐶 = √𝑇𝑐(𝜎𝐷

𝐶)2 = 𝜎𝐷
𝐶√𝑇𝑐 ,                               (17) 

then the amount of safety stock (𝑆𝑆𝑐) is defined as: 

𝑆𝑆𝑐 = 𝑓𝜎𝐷𝐿𝑇
𝐶 = 𝐾𝐶𝑆𝐿

𝐶 𝜎𝐷𝐿𝑇
𝐶 = 𝐾𝐶𝑆𝐿

𝐶 √𝑇𝑐(𝜎𝐷
𝐶)2 + (𝑇𝑐)2(𝜎𝑇

𝐶)2.    (18) 

𝑘𝐶𝑆𝐿
𝑐 – is the coefficient corresponding to the set value of the level of 

service for centralized deliveries. 

In the case when the execution time of the order duration (𝑇𝐶) is constant: 

𝑆𝑆𝑐 = 𝐾𝐶𝑆𝐿
𝑐 (𝜎𝐷

𝐶√𝑇𝑐).                                    (19) 

The total cycle stock is: 

𝑇𝐶𝑆𝑐 =
𝐷𝑐

2
+ 𝑆𝑆𝐶.                                       (20) 

Thus, the volume of orders and stocks for each type of product (resource) 

is determined by their specifics, fluctuations in the delivery system, the 

importance of individual tasks. Managers of the design and organization of the 

effective operation of the SC team are responsible for the motion of flows, 

inventories and balance the overall supply of products and the initial 

(distribution) flows of resources for the tasks of the SC. In real practice, there 

is always an element of randomness and uncertainty, the timing of tasks and 

the volume of deliveries can vary. Clear coordination of actions at all levels of 

competence of project and operational management is necessary to ensure the 

planned course of work of the SC. 

 

CONCLUSIONS 
The trends in the development of projects and programs are characterized 

by digitization, globalization, transition to Agile transformation, and business 

projection. The Classifier of Professions in Ukraine does not reflect all 
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positions of today. By searching for the word “project”, the Classifier implies a 

Chief Architect, Chief Designer, Chief Engineer, etc. The disadvantage of the 

Classifier is the lack of new, modern professions related to project and 

program management. The development of the Agile environment has also 

affected the professional work of project management, giving rise to many 

professions that need detailed consideration. The most important ones from 

today’s point of view are Project Manager, Project Curator, Project 

Coordinator, Administrator, PR-Manager, Supply Chain Designer, etc. 

Agile specialists allow us to use changes to provide the project customer 

with competitive advantages. At present, there is a need for competent Agile-

specialists who must have the ability to sustainably develop, have the 

motivation to adapt and grow, which drives the project team to these changes. 

Agile-specialists or agile-leaders are able to deliver project results through the 

tools and resources available, through systematic and strategic thinking, as 

well as resourcefulness and a situational approach, that allows any change to 

be made to deliver the project with a competitive advantage in a dynamic 

environment. 

The task of designing efficient supply chains is important and quite 

complex. The SC design is a complex process by which the organization forms 

the structure and manages the SC in order to ensure the necessary balance 

between stocks, transportation and production cost. 

Supply chain agility is the ability of the supply chain as a whole to rapidly 

align the network and its operations to the dynamic and turbulent requirements 

of customers’ demands. 

Volatility in demand, shortening of the product life cycle or increased 

competition require that SCs act in accordance with end-user oriented 

strategies. The tactics, resources, and changes that need to take place become 

concrete and measurable in advance. The same tactic organizes communication 

and behavior in a timely manner. 

The use of project management in the organization of supply chains creates 

order and predictability among the complex and variable requirements of 

consumers. 

Much is involved in the process of organizing the supply chain before the 

project reaches the completion stage. In this process, knowledge of the project 

life cycle in the supply chain is important. The life cycle phases of a SCM 

project are the improvement of processes and systems, which can be both 

short-term and long-term. 

Supply chain improvements are based on the concepts of Lean 

Management and Agile Management. The goal of dynamic (Agile) supply 

chains is to increase the level of service by increasing the speed of response to 

consumer requests and flexibility in relation to surplus components (high 
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inventory, availability of distribution centers near consumers, etc.) taking into 

account the uncertainty of demand. 

 

SUMMARY 
The symbiosis of knowledge of project management, logistics and supply 

chain management allows you to systematically organize the process of 

managing investment, material, service, financial, information flows, as well as 

requires modern competencies of Agile-specialists. Agile specialists are ready 

to adapt to a dynamic environment and constant change, have a systematic and 

strategic thinking, as well as ingenuity and situational approach to achieve 

competitive advantage in a dynamic environment. 

During the project implementation, logistics and supply chain management 

cover almost the entire range of resource and functional support from the 

processes of initiation to closure. Such processes are implemented in a 

sequence of phases, stages and works of the life cycle, and their effective 

implementation is based on the rules of logistics through supply chains and 

coordinated interaction of participants. 

Agile supply chains are thus relevant for innovative products where 

demand is unpredictable. The supply chain project management enables an 

organization to react quickly and more effectively to marketplace volatility and 

other uncertainties, thereby allowing the organization to establish a superior 

competitive position. 
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